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THE MILLING EXHIBITION. 
No, VII. 

Messrs. Hoventon anp Co, exhibited a centrifugal 
machine, differing from others in having the beaters 
parallel to the centre line of the shaft; the progres- 
sive motion of the middlings towards the tail end, being 
caused by the screw form of the outer reel frame—see 
Fig. 68—which shows a longitudinal section of a double 
machine with the feed at the middle of its length. 

Stand No. 11 contained a fine collection of Gantz’s roller 
mills with Mechwart’s anti-friction pressure ring previously 
described—Enaineer, p. 90, July 30th, 1880, and p. 346, 
May 13th, 1881—exhibited in operation by Messrs. Buch- 
holz and Co., whose name has been long—nearly twenty 
years—connected with improvements in milling systems 
and machinery. 


reduction at one or two operations. Of the truth of his 
remarks we must leave millers to decide; but they appear 
to be at variance with most of the other new systems, in 
which gradual reduction is held to be the best means of 
producing the highest percentage of flour. The construc- 
tion of these machines is very good, and all the details for 
which Mr. Ganz is so justly celebrated are well carried 
out. Messrs. Buchholz also exhibited Haggenmacher’s 
semolina purifier and Lang’s combined aspirator and smut 
machine. 

At Stand No. 9—J. Ellison, of Leeds—was a well-made 
centrifugal machine, with a cast iron frame, fitted with a 
spiral revolving brush for keeping the silk clean, The 
outer reel is here driven by gearing arranged as shown in 
Fig. 65. An improved mi mas purifier, with oscillating 
brushes under the silk sieves, was also shown by Mr. 
Ellison. This machine has a strong iron frame, which 
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ment which has been 
Buchholz, called a “low grinding mill,” is shown in sec- 


An arran atented by Mr. 
tion Fig. 64. The pressure adjustment and arrangement 
of the rolls is similar to that previously illustrated and 
described; the arrangement of sieves D and E render the 
machine complete in itself to perform the whole operation 
of “low grinding.” The wheat from the feed roller is led 
between the rollers A and B, which crush it, and throw the 
meal through the scraper y on to the sieve d. The tailings 
from the latter drop on to the sieve e, which conveys the 
brans between the rollers B and C for complete reduction. 
The siftings from the sieve trays D and E drop into the 
hopper space at the foot of the machine, which is | pone 
to enable the miller to keep these siftings apart for a special 
uality of flour, or to allow them to join the meal delivered 
rom the rollers Band C. Mr. Buchholz states that these 
mills do more work and absorb less power than millstones, 
and that they can be gradually put into a mill, replaci 
millstones one by one, while some of his remarks wit 


tremour. In some other machines with reciprocating 
parts, sufficient attention does not seem to have been given 
to this point, and the tremour on the frame was very 
noticeable. The blast fan blows a strong current of air 
through the sieves from below, regulated by cight valves ; 
the exhaust fan draws away the light particles from above 
the sieves, and delivers them into the stive room. Mr. 
Hopkinson showed a two-roller mill, with smooth chilled 
rolls, for reducing middlin Each roll is driven by an 
independent belt, one at the speed of 230 revolutions per 
minute, the other at 280 per minute. The frame is cast 
in one piece, and the movable roll bearings slide on the top 
of the frame, which is planed true for this ne and 
are held down by a planed cap. The pressure adjustment 
is neatly arranged in front of the machine, and consists of 
a hand-wheel and screw acting on two levers. A stron 

spiral spring is inserted between the movable bearing an 


FIG. 64 
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renders its motion very quiet and steady in spite of the 
vibratory nature of its work. Mr. Charles Hopkinson, of 
Retford, exhibited a large silk reel of special construction, 
introduced by him some years ago. The reel is formed 
with cast iron ends, and is constructed without the usual 
spindle ; in fact, the reel itself is a skeleton spindle of 
large diameter. The cross rails, or rails connecting the 
longitudinals, are set at an angle forming a screw, and are 
adjustable to give a slower or faster progressive motion to 
the meal. A screw fan is placed at each end of the reel 
to cause a continuous current of air through the machine. 
Hopkinson’s purifier—also exhibited—is a self-contained 
machine, of very good design and workmanship. The 
lower part of the frame is of cast iron, and carries a 
two-throw crank for working the sieves, These latter are 
supported on wooden spring legs, fixed at their lower end 
to the cast iron frame. The blast fan at the head, and 
the exhaust fan at the tail, are also fixed to the same 
frame, which thus carries all the moving , and enables 


respect to this mill seem somewhat in favour of complete the machine to work at a high speed without any undue 


the frame on each side, to give the pressure on the rolls. 
To release the pressure, these springs are compressed, by 

ulling the mt which bears against the roll-bearing 
acme Fy by means of levers and a hand-wheel. 

C. G. W. Kapler, of Berlin, at Stand No. 6, exhibited a 
very substantial centrifugal dresser, the frame being made 
of oak. The cylinder is constructed with cast iron ends, 
and longitudinal bars of J-section, placed two and two 
together; to these are bolted wood frames covered with 
wire gauze. Inside the cylinder is the usual beater shaft, 
carrying thin iron beaters set with a twist, shown in the 
engraving Fig. 66, which shows also the general construc- 
tion of the machine. The beaters are fewer in number 
than is the case in most centrifugals, but are run at a 
higher ed, from 250 to 330 revolutions per minute. 


Fig. 67 shows Mr. Kapler’s two roller mill ; the frame is of 
different design to most other roller mills, and consists of 
a hollow box pedestal in one casting, with the fixed roller 
bearings bolted in a flange formed on the top of the 
The movable roll bearing is swung on a centre 
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pin fixed in a recess cast in the top of pedestal ; the | American manufacture, and perhaps the test novelty | centrifugal machines, with iron frames, and with revolv- 
pressure is applied by means of a hand-wheel, screw, and | of the exhibition, namely, Osborne and Smith’s electric | ing brushes to clean the silk ; also two roller mills, one with 


spring. This mill is of good design and workmanship. 
Mr. Kapler also showed a vertical corn cleaner, consisting 


of a vertical shaft carrying a number of discs of emery or 
stone, revolving in a case whose circumference is formed of 
blocks of emery or stone. The action of the machine is to 
rub the grains against each other and against the emery 
segments ; the dust is taken away by a fan. 


Fig. 66. 
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Messrs. Corcoran, Witt, and Co., Stand No. 40, exhi- 
bited a grinding mill of peculiar construction for pro- 
ducing semolina. The machine consists of a circular 
iron pedestal carrying a bedstone built of French 
burr, with spaces left between them. In these spaces 
are inserted cast iron frames covered with wire gauze, 
the object being to let the flour and semolina fall 
through the wire sieves as soon as they are separated 
from the branny particles, and thus nothing but the bran 
comes out at the circumference of the stone. Beneath the 
bedstone revolving arms are placed running round on a 
table to collect and distribute the flour and semolina ; 
hammers are also provided to jar the sieves at intervals to 
prevent their choking. Samples of semolina made by this 
machine were exhibited, and appeared to be very good and 
clean. Messrs. Corcoran and Witt also exhibited porcelain 
foller mills, the champion middlings purifier, millstones, 
and other articles connected with mill furnishing. 


Fig. 67. 


Messrs. Hind and Lund, of Atlas Works, Preston, Stand 
No. 24, exhibited very neat roller mills with porcelain and 
with iron rolls, The pressure is adjusted by an arrange- 
ment similar to that in the mill of Mr. Kapler. The gear- 
ing for securing the necessary differential speed is enclosed 
in a box kept partly filled with oil to keep the cogs con- 
tinuously lubricated; this is a very essential point, as 
heavy stress is thrown on the wheels in roller mills with 
differential speed, causing great wear and tear; but by con- 
tinuous oiling the friction, and consequently the wear, is 
very greatly reduced. If we mistake not, this roller mill 
and that of Mr. Carter’s were the only roller mills in 
which the toothed wheels run in oil. Messrs. Hind and 
Lund showed a silk reel dressing machine with Comerford’s 
patent conveyers. The special feature of this machine is 
the placing of two conveyers along the bottom of the 
hoppered part side by side, but separate from each other. 
By means of sliding—or in some cases oscillating—valves 
placed above the conveyers the dressed products can be 
delivered into either conveyer. Supposing a flaw to occur 
in the silk where only fine flour should pass through, the 
valve beneath this part of the silk can be turned so as to 
deliver the falling — into the conveyer taking the 
coarser product, and thus keep the flour pure until the silk 
can be repaired. 

Stand No, 23 contained a fine exhibit of roller mills of 


urifier. The machines were exhibited in motion by Mr. 

. W. Throop, of Aldersgate-street, London. The roller 
mills were of Mr. Gray’s design ; the pressure arrangement 
has been before illustrated—Enarnerr, p. 345, May 13th, 
1881. The rollers are belt driven. The arrangement of 
belt is shown in the engraving, Fig. 68. The first drivin 
belt, as shown, is running up over the pulley of the secon 
roller, and thence down around the pulley on the end of 
the countershaft in the frame under the rolls, up over the 
pulley attached to the fourth roll, and then down around 
the motive pulley first named. Thus it will be seen that 
the second and fourth rolls are driven in one direction, 
whilst the countershaft turns the opposite way, and 
extends through the machine. At the other end of this 
countershaft two pulleys are placed to drive by belt up on 
to pulleys attached to the first and third rolls, rotatin, 
them in an opposite direction to the second and fourt 
rolls, thus causing rolls 1 and 2 to form one pair, and 
rolls 3 and 4 a second pair, revolving with their faces 
towards each other; the same, in fact, as would be 
the case had two pairs of toothed wheels been employed. 
This countershaft under the rolls, besides reversing the 
motion of two of the rolls, also serves as a tightener for all 
the belts of the machine. It runs in oscillating pivotted 
bearings, which supported by upright standards, may be 
leenal as much as 3in. by the use of a hand wheel, whilst 
the machine is at work, thus compensating for stretch of 
belts, rendering prea? unnecessary. These rolls worked 
very quietly and smoothly. The frame is cast in one piece 
in the form of a box pedestal. The rolls are made of two 
sizes, 9in. diameter by 14in. long, and 9in. diameter by 
18in. long ; speed, 200 to 240 per minute. For cleaning 
bran, rolls of the above dimensions are used with very fine 
sharp flutes, and run with greater differential speed. The 
before-mentioned greatest novelty is a most ingenious 
application of electricity. The science of electricity and 
its practical — for the service of man is engaging 
the attention of numbers of the cleverest and most ener- 
getic men of the day; but its use as an agent in purifying 
middlings, although an application of the well-known pro- 
perties of electrified bodies to attract light substances, is 
certainly somewhat startling. As to the future success of 
the machine time and experience can alone decide. One 
objection suggests itself to any one who has worked with 
frictional electric machines—will this machine work in 
damp weather? We can only say that after the purifier 
at the Exhibition had ceased working for nearly two hours, 
we observed that the ebonite rollers, which are used to 
generate the electricity, retained their excitation, and would 
attract light particles held near them. The atmosphere of 
the hall can hardly have been called dry, as steam had been 
blowing off from the numerous boilers all round at 
rartonee. for many hours during the day. The machine 
consists of a frame with a sieve resting upon the top, 
and a conveyer underneath to remove the purified mid- 
dlings, with slides to cut off and separate the same at the 
will of the miller. Above the cloth sieve, at a distance of 
lin. or 2in., are placed hard vulcanised rubber rolls or 
cylinders 6in. in diameter, jin. thick, and Qin. long. 
Usually three of these rolls are revolved upon a single 
shaft, and these series of three are placed l4in. apart. 
These roils revolve at a speed of thirty revolutions 
per minute, under and against a sheepskin cushion, 
the friction from which generates the electricity 
on the rolls, which is employed to remove from the 
top of the passing middlings—on the agitated sieve 
—the bran and light impurities. This sheepskin cushion 
is under an adjustable pressure, which regulates 
the amount of electricity to be generated. The rubber 
rolls are driven by small bevel gear from one light 
shaft. The bran and other impurities taken up by the 
rolls are brushed off by the sheepskin cushions as the rolls 
revolve against them, dropping it into tin troughs in proper 
position for each series of rolls, and are then carried by 
endless straps with sweeps attached to the side of the 
machine, where they are collected automatically and dis- 
charged through one spout. The operation is as follows :— 
The middlings pass through the feed roll to the head of the 
sieve, which is clad with cloth of different degrees of fine- 
ness. The motion of the sieve causes the bran and fibre 
to rise to the top, and the pure middlings, from their 
greater specific gravity, to work to the bottom and pass 
through the sieve cloth. At about 2ft. from the 
head of the sieve the work of the electrified rolls com- 
mences in removing the impurities, and is continued from 
one series of rolls to another to the end of the machine. 
The sieve, with a motion of about 400 per minute, is 
usually clad at the head with 4ft. or 5ft. of No. 8 cloth, 
which carries through it all the very fine middlings and the 
flour dust. The remainder of the sieve is clad with cloth 
varying in numbers from 6 to 0, according to the middlings 
to be purified, the tail for the first operation being as coarse 
as No. 0. On each subsequent operation a finer cloth at 
the tail should be used, and for the last as fine as No. 2. 
The purified middlings from the whole sieve are either 
run together, or separated by sections, as best suits 
the miller’s purpose, by the several cut-offs. Fig. 69 
represents a single hand rubber roll taking up the 
bran and other impurities as it revolves over the 
agitated sieve, the bran leaping from the sieve to the 
electrified roll at the distance of an inch. Other machines 
on Mr. Throop’s stand were wheat brush machines, sepa- 
rators, &c., the rollers and purifiers being driven by an 
Otto gas engine. 

A purifier of peculiar construction—Cabane’s patent— 
was exhibited by Mr. Bryan Corcoran, jun. The blast for 
purifying the middlings is partly formed in the machine 
itself by bellows action, and partly by the external bellows, 
the air from these bellows passing = to the sieves by 
leather pipes. An arrangement for flicking the silk at 
intervals is fitted under the sieves, consisting of a gut 
string. This being drawn back, and then suddenly let go, 
flies up and strikes the silk, thoroughly jarring it, and 
keeping the meshes open and free. 

Mr. Joseph Bedford, of Leeds,exhibited some examples of 


porcelain and the other with chilled iron rolls. 

Mr. Theo. M. Clarke, of Liverpool, stand No. 16, 
showed Sutcliffe’s centrifugal dressing machines and a 
variety of Seck Brothers’ (of Bockenheim) three high 
roller mills, One of these is driven by belts, and another, 
which is driven by chain gearing, has a peculiar arrange- 
ment of friction rollers, for relieving the pressure on the 

ings. Two separate spindles and four extra bearin 
are required for these friction rolls, and it is questionable 
whether the desired decrease of friction is really brought 
about by this complication. Mr. Clarke also showed a 
novelty —a pair of millstones of porcelain blocks, 
cong ol made porous to give free grinding action. 

. Lyon, in the next stand, No. 18, exhibited Hunter's 
excellent purifier, already described and illustrated, with 
reference to Messrs. Whitmore and Binyon’s collection. 
See ENGINEER, pp. 439 and 442. 

We have now, we believe, described all the more interest- 
ing of the machines exhibited, and we may say in con- 
clusion that the Exhibition was in various ways a success, 
on which its promoters are to be congratulated, 


THE GALLERY, NEW TOWN HALL, READING. 
BY MAX AM ENDE, C.E. 

Srructures whose most important parts are hidden 
under the floors or within the walls of buildings, like the 
one here to be described, often give rise to suspicion as to 
their carrying strength, when, as usually is the case, the 
principles of their construction are unknown. In the 
present case, especially, if a record of the construction did 
not exist, some doubt might be entertained at a future 
time as to the safety of the structure, because the outward 
appearance of the gallery does not in the least indicate the 
efficient means which have been employed to enable it to 
carry the load, with an ample margin of safety. It is 
therefore here proposed to record the conditions of strength 
of the structure. 

The hall is 98ft. long and 60ft. broad. Three sides of 
it are furnished with a gallery, projecting, without the 
support of any columns, from the wall 10ft. 8tin., 16ft., 
and 10ft. 8hin. respectively, measured inside the parapet, 
and having a clear height of 11ft. lin. from the floor. The 
two narrower parts, however, do not extend over the whole 
length of the hall, and the gallery has, accordingly, in plan, 
the form of a horseshoe. There is a corridor behind one 
of the walls, but as there are large rooms behind the 
others, it was impracticable to extend the supporting struc- 
ture of the gallery outside the hall in any direction. 

Taking a fength of 12ft. of one of the wings or arms of 
the horseshoe gallery as representing a platform of about 
128 superficial feet, weighing 35 lb. per superficial foot, 
and weighted, possibly, with 140 lb. per superficial foot, 
the combined load would amount to 10 tons acting at a 
distance of 5ft. 4in. from the wall—i.e., it would have a 
moment = 53°3 foot-tons. On the other hand, the weight 
of the brick wall—40ft. high and 2ft. 3in. thick—together 
with that of the roof, z.¢., about 60°7 tons, acting with a 
leverage of 1ft. 1}in., would offer a moment equal to 
68°3 foot-tons. This being somewhatin excess of the moment 
from the gallery, the supposition that the weight of the 
wall had been made use of might reasonably be entertained. 
But since this plan would involve an arrangement of 
cantilevers carrying at the back a weight of 60°7 tons, and 
pressing on the all a of the wall with 70°7 tons, it 
could not be considered a satisfactory or sufticiently safe 
plan, however well it had been carried out. Under these 
circumstances the writer devised a simple plan by which 
the stability of the gallery is made altogether independent 
of the weight of the walls. 

The structure consists of a number of what may be 
called branch-and-root girders from the analogous pheno- 
menon in nature that the roots of trees are strongest 
below their heaviest branches. Two of these girders are 
placed near the junction of the two wings of the gallery 
and six at each side, The first pair is connected across the 
hall at the top and bottom, thus forming a complete verti- 
cal frame, while the five other pairs are connected at the 
bottom only, i¢., below the floor of the hall, by girders. 
The distance apart is 12ft., and each branch-and-root 
girder has, as previously stated, 10 tons to carry. All 
these girders rest at the root on brick walls, which — 
the floor of the hall, and they are connected above by an 
iron framework which has the form of a horseshoe lying 
in a horizontal plane. The structure, thus consisting o 
fourteen branch-and-root girders and a_ horizontal horse- 
shoe girder, was tested independently of the walls with a 
load of bricks equivalent to a weight of 200 lb. per super- 
ficial foot, and the actual deflection agreed with the calcu- 
lated result. Although this calculation is somewhat com- 
plicated, it could not be well avoided in considering the 
strains in the structure ; and as it is perhaps of interest on 
account of its wider application, it is here proposed to 
indicate the same in outline. 

The problem may be divided into two independent 
parts, viz., first, the combined action of the two branch- 
and-root girders in the middle of the gallery with the 
vertical frame, the horseshoe girder preventing any hori- 
zontal movement—worth mentioning—of the system ; and 
second, the combined action of the five remaining couples of 
branch-and-root girders with the horseshoe girder. For the 
first problem Figs, 14 and 24 may be referred to. Fig. 14 
shows the distribution of weightsupon one of the two branch- 
and-root girders, and Fig. 2a shows the same upon the 
vertical frame. At the two points of connection O 
O' of the former with the latter, a shearing force F is 
acting, the amount and direction of which has to be deter- 
mined. For this purpose the deflection of the frame at 
O is at first calculated independently of the branch- 
and-root girders, and that of the latter at the same points 
independently of the frame. The former deflection is 
called a and the latter #. Then the deflection of 
the frame from a force F=1 alone is calculated 
and also the deflection of the girder from forces 
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F = — alone. 


If they are respectively y and 4, it will 


a+y F = B - 8 F 

which equation determines F, viz., = 4:46 tons. The 
forces are now all known, and the calculation of 
strains can be made. This calculation was made 
graphically, but as it does not offer any novel features 

yond the combined action just referred to, and as the 
diagrams together with an explanation would occup 
considerable space, tiie particulars are here not stated. 
Figs. la and 2a are only a record of the results. The 
second problem being of more special interest, may here 
be treated more fully. The treatment is algebraical. 
Fig. 44 shows one-half of the horseshoe girder, which 
may be considered immovably fixed at B and free at A. 
At points O,, O,, O,, O,;, O, are fixed the branch-and-root 
girders, one of which is ie ree by Fig. 3a. Points O 
in the latter, if considered independent of the horseshoe 
girder, will describe a forward movement, dependent on 
the load Q = 10 tons, and on their construction; but 
this forward movement is to some extent resisted by the 
strength of the horseshoe girder, and more so at point O, 
than at O,. The resisting forces P,, P,....P, are 
horizontal, and act in the mH of the web of the horse- 
shoe girder. Thus at each point there isa force P acting in 
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the direction from C to O upon the branch-and-root 
girders, and the same force P acting in an opposite direc- 
tion upon the horseshoe girder, every P being of different 
quantity. If then the forward movements of the former 
under the influence of Q and P are 3,,?,,3,, 3,5,3,, and the 
deflections of the latter at the corresponding points under 
the influence of the forces P are 6',, 3',,3',, 3'¢,3', there 


must be— 
= (1) 


Forward Movement of Branch and Root Girders.—The 
girder CO D E—Fig. 3a—is supported by a wall along the 
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line DE'. When acted upon by the two forces Q and P, 
its point O will describe a horizontal movement, which is 
produced by the bending of the piece OD, and by the 
extension and compression of the metal in the piece D E'. 
The actual condition of the latter not being free to bend 
will be somewhat complicated, and would be different in 
each girder. It will be sufficiently accurate to assume as 
equivalent to the actual condition that each girder is 
firmly held at D and K, but free to turn at both points. 
The movement at D would then be =Qc— P 8, and the 
movement p at N, at the distance w, from E 


Py =(Qc— 


After the bending of DE the elements of the neutral 
fibre at D and E are inclined towards each other under an 
angle ¢, which is :— 


where J, is the moment of inertia at N,, and E the 
modulus of elasticity, The movement of point O in con- 
sequence of this pew is b¢,. The moment in the 
vertical part at point N, at the distance x, from O is 


a 
Qc—Pb x, dx, 


#,=Qe—Px,, and the horizontal movement of point O 
in consequence of this bending is :— 


Qc—Px, 
EJ, 


where J, is the moment of inertia at N,. The total 
horizontal movement 3, of point O is thus :— 


a 

a b 
Qc—Pb x, , S. Qce—Px, 
In this expression is: Q = 10 tons; a =c=6°6 ft.; b = 
13‘5ft.; J, = 20 square inches — feet (constant between 
v,=o0 and #,=c); J,=25 square inch — feet (con- 
stant between w,=0, and x, = 6);E the modulus of 
elasticity for wrought iron = 11,000 tons (constant.) 
Hence : 


+ x 662, —Px,*) dx, 
BS 
3 = 0°0351 — 0:0057 P 


Deflection of the Horseshoe Girder.—In Fig. 4a the line 

| ee A, represents the neutral fibre of the girder, 
which can be considered as immovably fixed at B, but 
otherwise free to bend. Forces P, ...... P,,, viz., the pres- 
sures from the branch-and-root girders act upon It as 
shown.  Disregarding the compression of the neutral 
fibre, the deflection of the girder at any given point is 
according to the theory of flexure of curved . ood : 


where ¢ is the length of the neutral fibre between the 
given point and B, ds a very small part of it, 2 the distance 
from the given point of any ds measured horizontally— 
i.e., at right angles with the deflection to be calculated— 
M the moment of all forces P in the middle of ds, J the 
moment of inertia at that point, and E the modulus of 
elasticity. As the above expression cannot be integrated 
with infinitely small ds, an approximation must be resorted 
to by making ds measurable. For this purpose B A,— 
or s—is divided into fourteen nearly equal parts, the points 
of division being marked 0 to 14 on the engraving. The 
length of ds and the moments of inertia in thé middle of 
each are likewise indicated, and the values required for 
the calculation of the above expression which now may be 


In forming the expression Y—; # ds, each of the last 


columns must be used separately. For example, for 


point 4 the expression * x ds will be, for the eleventh | 


point, 
37°6 00028 [13 P, + 25P, + 37P, +49P, + 
and for the third point it will be 0. The sum of the four- | 


Thus : written in accordance with the approximation 

8o = 00351 — 0°0057 P, M 

= 0'0351 — 0°0057 P, vds 

§, = 00851 —00067P,} ... ... (3) EJ 

36 = 0°0351 — 00057 P 

3. = 00351 — 00057 J are recorded in the following table :— 

x, measured from points. 
Point. M. 
J. 4 2 | 
1 3 Py 000694 1 0 
2 9 0°00694 o 0 0 | 
3 | $P,+ WP, 0°00694 QO | 0 0 6 | 18 
4 | 9P, + Py 0°00694 0 0 | 
| 8P,+ + WP, 0:00694 6 
6 | 9P, + + 33P, 000694 0 12 2 «(36 
+ 2P,+ 39P, 0°60694 0 6 18 30 | 
8 | 2P,+ 33P,+ 45P, 000694 0 12 36 
9 | P, Po + WP,+ 39P,+ 000633 18 30 42 
10 | 92 Pe + 212 Py + 332 Py, + 452 Pi + 572 P, 0°00420 12°4 24°4 36°4 48°4 60°t 
ll P+ + 49P, + 61 Py 0°00280 | 37°6 496 616 
12 138 Py, + P, + 37° P, + 498 P, + 618 P, 0°00229 14°0 26°0 38°0 500 | 
«1415 P, + 26°15 P, + 38°15 P, + 50°15 P, + 62°15 P, 000245 §=143 26°3 38°3 503 | 62°35 
14 | 14°35 P, + 26°35 P, + 38°35 P, + 50°35 P, + 62°35 P, 0°00262 | 144 26°4 38°4 50°4 | G24 
M Combining equations (1), (3), and (4), five equations are 


obtained which contain only the five forces P as unknown 
quantities ; these are therefore determined. The equations, 
being repetitions of previous statements, need not be given 
here; but the results are as follows :— 
P, =— 00467; P, = +1153"; P, = + 2°053"; 
P,= +3445"; P, = + 5937. 

Putting these values into equations (3) the following results 
are obtained :— 
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teen a thus obtained would be the expression 
* for point 4, and this divided by E would be 


the value of 3,. In this manner the following equations 
are obtained :— 


t= (12071 P, + 30660 P, + 65°745 PZ + \ 
65021 P, + 87-251 P,) 
(11695 P, + 24306 P, + 43414 P, + 
85‘827 P, + 118°403 P,) 
(6832 P, + 17°055 P, + 29°776 P, + 
43521 P, + 56°467 P,) 
= x (4.647 P, + 11600 P, + 18878 P, + 
26'156 P, + 33'435 P,) 
+ (2672 P, + 4371 P, + 8171 P, + 


(4) 


10'970 P, + 13770 P,)/ 


POSITIVE MOMENTS INDICATED THus GZ 


500 FI TONS = 


|}, = 3, = 0-02868t.; 3, 0:0234 ; 3, = 


3, =0°0013ft. 

P, being negative, it follows that the horseshoe girder, 
instead of diminishing the forward movement of the last 
pair of branch-and-root girders, slightly increases it; but, 
as it diminishes that of all the others, the total effect is one 
of diminishing the forward movement. 

The angle 4, which, after the bending, the element of 
the neutral fibre of the branch-and-root girders at point O 
forms with the vertical, is— 


b 
M M 


from which is found by reference to previous statements: 
9 = 000423 — 0:000533 P. 

Point G, at the top of the girder—Fig. 3—is 4'25ft. above 

point O. The forward movement of G is therefore}, + 


(4:25 + 


At the extreme pair of girders where P= P, = — 0°046", 
this forward movement will accordingly be— 
00354 + 4:25 x 0°004254 = 0°05348ft. = 0°64in. 
Being produced, as previously stated, by a load of 175 lb, 
per foot sup. The forward movement for a load of 200 lb., 
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which was the test load, would be according to this 
200 0.64 = 0-73in. 


de 
was at one side = 0°9, and at the other O%in., the 
inequality possibly being caused by the fact, that the 
bricks which constituted the test load were piled up at 
first at one side of the gallery and then at the other. 

After one-half of the test load was removed all the 
branch-and-root girders, having till then been free to move 
in niches of the wall, were immovably fixed to the latter. 
This was done by means of grouting with Portland cement, 
the inner surface of the niches having- been built with 
vertical grooves, so that the grouting would make a perfect 
bond between the wall and the girders. The horizontal 
pressure upon the wall being thus outward in the unloaded 
condition of the gallery, there is a bending strain in the 
wall. Thiswill be reduced when the gallery is loaded. When 
the load is about 1001b. per square foot, ze., half the test 
load, the wall will be entirely relieved, and the strain in 
the ironwork will not exceed 2? tons per square inch. If 
the load should be increased to 200 nan event which 
will not happen, but which may be imagined—the wall 
would be strained to the same amount as it is now in the 
unloaded state, but in an opposite direction. The strains 
in the iron structure would then probably not exceed four 
tons per square inch, as they did not exceed 5$ tons under 
the same load before it was connected with the wall. 

Figs. 1, 2,and 3, page 4, show the general arrangement of 
the structure. The basement under the hall is traversed 
by a number of 18in, walls, upon which the twelve 
branch-and-root girders and the continuous frame-girder 
rest. There is, however, one exception made in favour of 
a supper-room 60ft by 24ft. In this case two cast iron 
columns serve as supports. The floor joists rest partly on 
the walls and partly on the girders. Holding-down bolts 
are used only in the case of the continuous-frame girder to 
counteract the upward moment illustrated in the diagram 
.. of strains, Fig. 2, Fig. 4 shows one of the branch-and- 
root girders in detail. Near the parapet can be seen the 
cross-section of a cross-girder lft. deep, which serves to 
connect the main girders with each other, and also to 
support an intermediate structure partly made of wood— 
Fig. 7—so that the steps receive an intermediate support. 
This cross-girder follows the curve of the parapet at the 
back of the hall and at the two ends of the gallery. Near 
the wall is another cross-girder, 4ft. 9}in. deep, which is 
partly a trellis girder, and serves for the same purpose 
as the lft. plate girder. Both girders form the flanges 
of the horseshoe girder shown in Fig. 1, and also in 
Fig. 4, whose importance is noticed in the calculation of 
strains. Details of this horseshoe girder are given in 
Figs. 5 and 6. The latter also shows the cross-girder— 
1ft. deep—in elevation, and Fig. 8 shows part of the trellis 
cross-girder in detail. 
the intermediate structure by means of which the planks 
forming the steps are supported at distances of 6ft. from 
each other. The planks are 3in. thick. Figs. 9 and 10 
show the continuous frame girder in elevation and plan. 
There are 76} tons of wrought iron and 43 tons cast iron in 
the structure. The available area of the gallery is 2140 
square feet, and there are consequently 0°0378 tons of iron 
used for every supetticisl foot. The test load consisted of 
50,000 bricks, weighing a little more than 8 lb. each. This 
represents a load of 200 1b. per superficial foot. The strain 
under this load was calculated not to exceed 5} tons per 
square inch, while the strain under the assumed working 
load of 140 1b., irrespective of the assistance of the walls, is 
calculated not to exceed 4 tons per square inch. 

The architect of the Town Hall is Mr. T. Lainson, of 
Brighton. The ironwork was entrusted to Mr. E. 
Matheson, of London, under whose direction it was manu- 
— and erected by Messrs, A. Handyside and Co., of 

erby. 


calculation = The actual movement 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
corr ts.) 


HIGH SPEED STEAMSHIPS. 

Srr,—While I beg to thank you for the honourable mention that 
you have been pleased to give my invention regarding ships’ bulls, 
in your issue of 24th instant, I would respectfully remark, that 
altbough, as you have very properly observed, it would hardly be 
worth the while to build vessels of this kind for the poe goed of carry- 
ing cargo at the slow speed of about 8 knots; yet I can see no good 
reason why the same principles of design may not be applied with 
advantage also to cargo steamers, particularly where speed would 
be of some importance. The objections raised in this respect 
regard, I believe, only the first cost of building; but this extra 
expense, if any, would, I am convinced, be more than counter- 
balanced by the superior speed that such a vessel certainly would 
attain, as compared with others of ordinary form having equal 
displacement and propelling power; which, per contra, would, with 
the same speed as the latter, require less power and less weight of 
engines, -boilers, and coals with corresponding increase of carrying 
capacity for cargo. The reasons for greater 5; , which will, I 
think, appear obvious upon examination of the designs, I may state 
as follows :—The form of the hull makes it possible to unite great 
carrying capacity with very fine lines and the greatest sharpness. 
It also admits of the finest and cleanest run astern possible, allow- 
ing the propellers to develope their utmost effect, working always 
in unbroken solid water, thus avoiding the loss of power due to 
their ordinarily disadvantageous position in close proximity to the 
sternpost and rudder, and the overhanging part of the ship’s stern, 
against which the sea strikes when the ship is pitching, causing a 
disturbance unfavourable to the continuous grip of the propellers 
upon the water. 

Such a vessel must glide easily through the water, creating 
very little wave at its bow and stern as the main body of the 
hull divides the water horizontally below the surface, which will 
be disturbed only by the upper part of the hull that divides the 
water vertically; but as that part of the hull may also be very 
sharp, and as it constitutes only a small part of the displacement, 
there will be less wave-making during the vessel’s progress, and a 
consequent economy of power in comparison with ordinary ships. 
Such a vessel must be comparatively steady in a sea-way, rolling 
and pitching less than others of the usual type, on account of there 
being a considerable body of water above the projecting angular 
sides of the hull, which body of water must, when the ship rolls, 
be elevated on one side while the other side is being depressed. In 
moderate weather, when the upper strata of the sea only are dis- 
turbed by the force of the wind, there will scarcely be any motion 
felt from the sea, except that which might be due to a ground 
swell caused by previous gales. This steadiness during the vessel’s 


Fig. 7, as already mentioned, shows | 


P will save power in no inconsiderable degree. The rudder 
—which may be nearly perfectly balanced, so as to require little 
power to move it—may have much less area than in vessels of the 
usual model and yet be more effective, requiring less angular 
motion to swing the = stern, which presents a favourable form 
and comparatively small vertical surface to be moved sideways. 
The resistance to the ship's progress caused by the rudder be’ 
diminished in proportion to its area, a corresponding economy 0’ 
power will follow. 

Owing to the large displacement caused by the width of the sub- 
merged part of the hull all the way astern, in conjunction with the 
great sharpness of entrance and run, the augmented surface will 
compare favourably with that of ordinary ships of equal displace- 
ment, particularly when, as you have already pointed out, the 
draught of water approaches or somewhat exceeds half the greatest 
beam, As an example to illustrate this, I may cite the steamship 
Charles V. a vessel of beautiful proportions, having admirable 
lines and very small augmented surface with respect to her displace- 
ment. The displacement of that ship is 2478 tons, and the aug- 
mented surface 15,266 square feet. Below I give the dimensions 
of three vessels upon my plan, each of which would have quite as 
large displacement as the Charles V., but less augemented 


surface :— 
Extreme length .. 210ft. din. 203ft. 5in. 224ft. Oin, 
Bxtreme breadth .. 35ft. Oin 40ft. Gin. 87ft. 3in. 
Draught of water ..  20ft. 4in. 20ft. 18ft. 3in. 
Length on L. W. L. 192ft. 5in. 182ft. Oin. 204ft. 5in. 
Breadth on do. 28ft.0in. .. 32ft.5in. .. 20ft. 9in. 
Displacement .. .. 25100 tons .. 24820tons .. 2484°5 tons. 
Augmented surface.. 13,990 sq. ft. .. 14,638 sq. ft. .. 14,827 sq. ft. 


The power required to drive two vessels at the same s being 
very nearly in the same ratio as their augmented surfaces, it 
follows that when the Charles V. makes a certain speed with an 
engine power of, suppose, 2000 indicated horses, the first one 
of these three vessels, although having somewhat larger displace- 
ment, would require only about 1833 indicated horse-power to 
make the same speed. For the reasons stated above, however, 
the difference would probably be considerably ter. 

With regard to the vessel, the designs of which you have pub- 
lished, it will be seen from what has been said that with 26ft. 
draught of water, instead of 24ft. and less beam, so as to yet have 
the same displacement, the augmented surface would be somewhat 
diminished, and in this respect I would remark that the designs 


| Were prepared with special regard to great stability, sufficient to 


allow yet another deck above the upper one, shown on the drawing. 
If the ship was loaded down to 26ft. draught. thus making the dis- 
lacement about 16,030 tons, the speed would still certainly exceed 
knots ; and if the engine power was reduced to 16,000 indicated 
horse-power—two engines, each of 4000 indicated horse-power on 
each propeller shaft—instead of 22,800 as pro’ , the speed 
would probably reach 19 knots, while the carrying capacity for 
cargo, besides a full plement of y gers, would be about 
6000 tons. C. G. Lunpgore. 
London, June 28th. 


CHEAP PATENTS. 

Srr,—I am no advocate for cheap patents beyond this, that if a 
man has a good invention care should be taken that it is not lost, 
either to the country or to the inventor; and that, instead of 
invention being over-taxed, for the good of the country it ought to 
have a bounty. Let the sum total raised on patents remain as at 
present, but do not attempt to raise, indiscriminately, a lot of 
revenue from a thing that may never yield a farthing to the man 
who has it. Yet the thing may be too good to be lost. Darwin’s 
theory applies to invention if to anything. Ask the artillerist or 
the railway engineer if it is not so. An idea, simple at first, is 
moulded into hundreds of different forms, and mixed up with 
hundreds of diverse ideas, all tending to develope the thought 
that was too great for the man who conceived it to bring forth. If 
the idea be such as may be the subject of a oe. under our 
system if the man is poor it has to be hawked about at a great 
expense among men of money, who, perhaps, cannot see eye to 
eye with the inventor; and the inventor often becomes disgusted, 
and thinks he has either heard or read something about casting 
pearls before swine. The result is that the thing passes into so 
many minds that no man can tell whose was the original idea ; and 
when it is patented, this is done, perhaps, by someone who has no 
right to it whatever. To remedy things I simply propose one law 
for the rich and another for the poor, so that the one shall not be 
hindered, nor the other robbed. Let the rich man take out his 
patent and proceed at once as at present. But supply the poor 
man, or anyone else who desires it, with a form, numbered, for a 
few shillings, in which he shall describe, as he thinks fit, the thing 
he intends to patent, which form shall be returned within a given 
time to the authorities and kept for twelve months, during which 
time protection shall be granted for the invention described therein. 
This would be fatal to the secrecy which is the parent of so many 
foolish experiments and patents, as under cover of it he would be 
able to get the most varied expression of opinion upon his invention 
without fear of losing it; and by properly advertising it, if there 
was anything in it of value,someone would be induced to specu- 
late upon it in patenting and working it—the patenting to take 
the usual course. But why extend protection to twelve months? 
Simply to allow the thing to be properly ventilated, so that no one 
will rush into it headlong, and lose money by it. Besides it takes 
some men three months to decide whether they will take a thing up 
or not; and if one is obliged to go to halfa dozen such men consecu- 
tively, there will not be much time left on his hands. But shall 
we not have the Patent-office inundated with these forms? Well 
if we have, and every form pays well, no harm will be done. 
And if they were made to pay well, still the inventor would gladly 
submit, as it would furnish him with the means of ascertaining, 
readily and inexpensively and safely, whether his invention was 
likely to be of service or not. Sir, my experience leads me to 
believe that by inserting this you ood render great service toa 
large class of inventors. EpwArpD Hoy Le. 

3, Pleasant View, Todmorden, June 11th. 


Srr,—There is one aspect of the patent law question that does 
not seem to have received its due share of attention. Great 
numbers of comparatively trivial inventions at present receive 
protection by registration as useful designs. It is within the 
Coctaies of those who have to deal with this class of inventions, 
that many, if not all of them, might be patented, and most likely 
would be if the fees for patents were lower. If, as seems likely, 
an alteration is made in the patent laws in the direction of reducing 
the fees, then I would suggest that the registration of designs for 
utility should be abolished, and these small inventions thenceforth 
be protected by “nye This would introduce uniformity into 
the system, and then these small inventions might, if necessary, be 
shown in modified forms, which under the present system is 
impossible, as the exact shape or configuration as shown on the 
drawings supplied by the inventor or his agent has to be registered. 
The fact so often alluded to, that many American patents are for 
trivial inventions, arises, I believe, in part from the reason that in 
the system above advocated obtains. Y. BR. 

une 


LAW AND CLARK’S CIVIL ENGINEERING, 

Srr,—Although you and your readers must have had almost 
paca. of this controversy, yet we are sure you will acknowledge 
our claim, as the publishers of the book, to a short space in your 
columns in reply to Mr. Law’s charge against us of a ‘‘ system of 
‘improving’ the works of living authors without their knowledge 
or sanction,” which charge he has thought fit to reiterate in letters 
with which he has favoured us, 

We will not ask you to overburden your columns by printing the 
correspondence we have had with this gentleman upon the subject, 
although we should have been glad to present it in full to your 
readers, in the certainty that it would entirely justify, in 


estimation, the course we have taken. We will confine ourselves 
to the charge as it affects the book now under notice. 

In March, 1880, we received from Messrs. Strahan and Co. a 
letter addressed to them by Mr. Law, saying that he should like to 
see them previous to the work on “ Civil Engineering” being re- 
printed. Resdeuly to that we had not been aware that Mr. Law 
was in England, or, indeed, that he was in existence; and we 
maintain that as we had been the publishers of Weale’s Rudimentary 
Series for upwards of ten years—as was well known to the whole 
engineering world—and as Mr. Law had during that time never 
made himself known to us, nor in any way approached us, we were 
justified in coming to the conclusion that either he was not in 
existence or, if he were, had ceased to take any interest in the 

k. Be that as it may, immediately on receipt of that letter 
we wrote to Mr. Law, informing him that a new edition of the 
work was in course of preparation by Mr. Kinnear Clark ; and that we 
felt sure that that gentleman would be very pleased to receive any 
suggestion with which he might favour him for its improvement, 
concluding by inviting him to call upon us with reference to the 
matter. To that letter we never received any reply, neither has 
Mr. Law up to this time ever favoured us with a tall ! Now, Sir, 
with these facts before them, we leave your readers to judge as to 
Mr. Law’s courtesy or truthfulness in accusing us, as he does in his 
letter now before us, as well as in your columns, of ‘‘ tamperin, 
with this work without his knowledge or sanction.” We wouk 
further ask a verdict upon the justice, to say nothing of the good 
taste, of the following accusation made in another letter recently 
received from him :—‘‘ You have employed a person to mutilate 
my book on ‘Civil Engineering,’ who, not content with doin, 
that, has made the infamous charge that I had stolen that boo! 
from other sources without acknowledgment.” The latter clause 
refers to Mr. Clark’s letter in your issue of the 17th inst. 

It seems to us that Mr. Law’s petulance and, we fear we must 
add, vanity, have run away with him entirely, and blinded him for 
the time to all considerations of courtesy, accuracy, or any of the 
other amenities of commercial or literary correspondence. Willit be 
believed that, in one of his recent letters to us, he complains 
bitterly that on the title page of the last edition of Gregory’s 
“*Mathematics for Practical Men,” published nineteen years ago, 
the name of Professor Young—who edited and revised that edi- 
tion—is printed in larger type than his own—as the person who had 
been employed some twenty years before by Mr. Weale to enlarge 
it—and actually requests us to cancel the title-page of this book 
published in 1862 and have another printed ! 

If you will permit us, Sir, we will conclude by expressing an 
acknowledgment of the impartial tone of your notice of the book 
which has led to this correspondence, in which, while awardin, 
the most distinguished praise to Mr. Law’s original book, anc 
pointing out some omissions in Mr. Clark’s new edition which 
you consider are to be regretted, you award Mr. Clark also a full 
meed of praise, and speak of his prudence “in leaving Mr. Law’s 
work as far as possible untouched,” and of the “great deal of 
new and excellent matter covering a very wide range,” and of his 
having in all cases selected actual modern examples of engineering 
construction for illustration of his statements, &c. It is another 
illustration of Mr. Law’s state of mind that in referring to this 
notice, in your issue of the 10th, he ignores all this impartiality and 
appropriates the whole of the praise to himself. 

, Stationers’-hall-court, Crossy LockwooD AND Co, 

June 28th. 


THE PROPOSED BRIDGE OVER THE DOURO, 
Srr,—Since your correspondent, C Five-eight,” dis- 
“won the validity of the geometrical method by which the primary 
‘orces acting upon the structure were obtained, as explained in my 
last letter, it will no doubt be satisfactory to him to see that 
similar results are arrived at by the method of direct calculation 
when this is correctly applied. Referring to the figure accompany- 
ing your correspondent’s last letter, the following dimensions may 
iven :—Horizontal distances between the points, Ai, A = 25ft.; 
A, B = 110ft.; B, C = 160ft.; vertical distances between the same 
points, A,, A = 33°5ft.; A, B = 148ft.; B, C = 45ft. 
1. Stresses due to Fixed Load.—Consider the equilibrium of the 
part Ai D C B of the structure and take moments about the point Au. 
e forces which act upon that part are, H, the unknown hori- 


E Cc K 
m 


A 
A F, 


zontal thrust at C, the vertical fixed load of 750 tons acting at 
10ft. to the right of B, the weight of the main strut AB, 
100 tons, acting vertically downwards midway between A and B; 
and, lastly, the oblique resultant at Ai, the moment of this latter 
being zero since it acts through the point Ai. The equation of 
moments for these forces is 750 tons x (25ft. + 110ft. + 10ft.) 
+ 100 tons x (25ft. + 55ft.) = H x (334ft. + 148ft. + 45ft.), 
giving H = 515°4'tons. Again, consider the equilibrium of the 
bre of the structure, and take moments about the point B. 
e forces which act upon that part are, P, the unknown vertical 
reaction at D, the vertical fixed load of 750 tons, the horizontal 
thrust H at C—omitted from consideration by your correspondent 
—and, lastly, the thrust along AB, the moment of this latter 
being zero since it acts through the point B. The equation of 
moments is 515°4 tons x 45ft. — 750 tons x 10ft.= P x 135ft., 
iving = + 116 tons, a force acting upwards. The thrust on 
the strut A B at B, adding 50 tons for f its own weight to the 
vertical load at that point, is W sec. 9 = (750 tons + 50 tons — 
116 tons) sec. 36 deg. 30 min. = 684°0 x 1°244 = 851°0 tons; the 
difference between this value and that of 830 tons previously 
given being due in part to the substitution of Ai for A as the theo- 
retical springing point of the structure, which was explained in my 
last letter, and in part also to small errors in scale measurement. 
2. Moving Load over E C, C K.—Consider for this case the effect 
of the moving load alone. The amount of the unbalanced load is 
8 bays x 125 tons = 100 tons. Taking moments about Ai as 
before, Hi being the horizontal thrust at C, 100 tons x (25ft. + 
110ft. + 80ft.) = Hi x 226}ft., whence H; = 95 tons. Taking 
moments about B, P; being the vertical reaction at D, 95 tons 
x 45ft. — 100 tons x 80ft. = Pi x 135ft., whence P) = — 275 tons, 
a force acting downwards. By diagram—25 tons, The figures 
given by myself being thus practically substantiated, it seems un- 
necessary to carry the verification any further. It will be seen also 
that while in (a) your correspondent wrongly obtains the value 
55 tons for a downward force said to be required at D, in (e) he 
makes use of a value of 112 tons, and then compares the result of 
632 tons—which should if right belong to the second case above— 
with those which poy | belong to the first case of Fixed load 
only. The vertical line Ai D is not imaginary, as ‘‘ A Common 
Five-eight ” supposes, since it is the centre line of a sufficiently 
strong vertical Pe and the object of providing articulation at 
the points B and G was explained at sufficient length in the article 
aie the design published in your issue of May 20th. 
Lonsda 


e-chambers, June 28th. H. REILty. 
ConTRAOTS OPEN.—GAS-HOLDER FOR HALIFAX.—The -holder 
illustrated in our last impression has been designed by Mr. Wm. 


Carr, engineer to the Halifax Corporation Gasworks. The town 
clerk is Mr. Walton, not Watton, as erroneously given in our last 
impression. 
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RAILWAY MATTERS, 


THE Société d’Acoz, in Belgium, has obtained a contract from 
the United States for 1000 tons of iron rails, Other orders of 
minor importance are expected, and these prospects are calculated 
to give the market a greater degree of firmness. 

TENDERS were opened a few days ago at Strasburg for the 
supply of 1000 steel axles for the Alsace-Lorraine Railway 
Company. Bochum secured three lots of 200 each, one at 
347f. 50c., and the others at 367f. 50c.; and Krupp and the 
Phoenix Company, Laar, tendered for three lots at 368f. 75c. 

Iris said that experiments are being made with a view to running 
trains through the St. Gothard Tunnel by electricity, with motive 
power obtained from the Reuss and the Tessin. The boring of the 
Arlberg Tunnel proceeded last month at the rate of six and a half 
metres per day. The making of the lines of access will shortly be 
undertaken, 

A SELEcT Committee of the House of Lords has passed a Bill, 
which has already received the sanction of the House of Commons, 
authorising the Metropolitan Railway Company to extend its 
Harrow and Rickmansworth Extension Line as far as Aylesbury, 
and thereby eventually to establish a new communication with 
Birmingham. 

To-DAY two important alterations in the train service between 
Leeds and Wetherby and Harrogate will come into operation. An 
—e train will leave Leeds every afternoon at 4.30 for Harrogate, 
vid Wetherby, stopping only once—at Thorner—between Leeds 
and the latter place, and arriving at Harrogate at 5.20. The 
express is timed to leave Harrogate at 6.10 p.m., and to reach 
Leeds at 7.17. 

GERMANY is, it is said, to contribute to the Electro-technical 
exhibition at Paris the model of a new and important signalling 
apparatus, the invention of a railway official at Elberfeld, which 
is intended to dispense with intermediate block stations, and to 
allow trains to follow each other at closer distances than hitherto. 
The device, which has, we understand, been tried and found to 
work excellently, is called an electro-automatic block station 
telegraph, and is so constructed as to register at two stations 
simultaneously, by wheel-pressure, the passage of a train at a point 
equidistant from them. 

THE murder of Mr. Gold on the London and Brighton Railway 
on Monday last has been followed by the publication of a number of 
letters in the daily press, advocating the introduction of the Ameri- 
can system of railway carriage. e chances of any individual 
being murdered ina railway carriage are absolutely infinitesimal— 
hundreds of millions to one against the occurrence—and it is not 
we think likely that the comfort and privacy of the English carriage 
will be exchanged for the publicity and discomfort of the American 
ear, which has been fully tried on the Midland Railway and 
abandoned. 

A SELECT committee of the House of Lords on Wednesda: 

a Bill, which has already received the sanction of the House of 
Commons, authorising the construction of a line from the Ux- 
bridge branch of the Great Western Railway to join the Watford 
and Rickmansworth Railway to Rickmansworth, a dist of over 
eight miles. The line will be constructed by an independent 
a—reeg, which has powers to raise capital to the extent of 
£150,000 and to borrow any sums not exceeding £50,000. The cost 
of construction is estimated at £114,425, which provides for the 
erection of stations at Uxbridge, Denham, and Harefield, and for 
enlarging or building a new station at Rickmansworth. 


AccoRDING to the Paris correspondent of the Liverpool Journal 
of Commerce, the Upper Italian Railway Company has invited 
tenders for 5 first-class carriages, each having two coupes lits and 
2 ordinary compartments; 5 with one coupe lit and 3 ordinary 
compartments ; 40 ordinary first-class carriages ; 35 mixed ditto ; 
33 second-class ; 22 luggage vans; 410 cattle and goods wagons, 
closed ; 300 coal wagons ; and 108 flat trucks ; 30 ditto of 20and 3 
of 25 tons. The value of these contracts is estimated at 
5,400,000f. The same company is to order locomotives to the 
value of about 3,000,000f., eighteen of them charged to the 
current year’s accounts, and twenty-two to the account of 1882. 


WE learn that Mr. Frederic W. North, F.G.S., the mining engi- 
neer appointed a few years ago to report upon the coal-fields of 
Cape Colony, has just returned to England from a similar visit to 
Natal. His investigations for that Government have been highly 
satisfactory, and among the various and prolific seams of anthra- 
cite and bituminous coal, some of them 10ft. or 12ft. in thickness, 
he has found several that are well adapted for locomotive and 
general steam purposes. That this coal is suitable for the former 
work he pte before leaving the colony by working the loco- 
motives of the existing railways for some hundreds of miles to and 
fro between Durban and Maritzburg, and he has handed to that 
Government a tabular statement showing the advantage of usin 
colonial coal instead of any English varieties. The possibility o 
using cheap local fuel instead of costly English coal in these 
distant colonies may, according to the Times, give a 


NOTES AND MEMORANDA. 


NIcKEL ore of fine quality is reported to have been discovered in 
the upper valley of the Youghiogheny, Virginia. 

Der Mash Constr. says that Professor Boettger recommends 
the following solution for coating copper plates with iron, Ten 
parts of ferro-cyanide of potassium and twenty parts of tartrate of 
soda are dissolved in 220 parts of distilled water, adding a solution 
of three parts of sulphate v. iron in fifty parts of water. Caustic 
soda solution is then poured into the mixture until the Prussian 
blue formed is re-dissolved. 


THE pyramids of Egypt are thirty-eight in number, and stretch 
for some fifty geographical miles along the western reach of the 
Nile valley, just where the Libian desert and the cultivated land 
struggle for extension, or from nearly opposite Heliopolis to past 
the site of Memphis. Of the whole number, only one, the first, 
most northern, or ‘‘ Great Pyramid,” is a true pyramid ; thirty- 
four are mere imitations, i.e., only approximately true, while the 
remaining three scarcely deserve to be classed as pyramids at all. 

ACCORDING to a report on the working of the Suez Canal in 1880, 
published by the Statistical Bureau of Egypt, under the direction 
of Amisi Bey, it appears that during the year, 2017 ships passed 
through the canal, with an official tonnage of 2,860,448, but really 
amounting to 4,378,964. The number of hands employed in the 
navigation was 128,453 ; the number of passengers, 53,517. Of the 
2,860,441 tons official reckoning, 2,247,306 were British, 177,771 
French, 75,820 Austrian, 124,083 Dutch, 71,039 Italian, 56,245 
Spanish, 38,162 German, 29,607 Russian, 7203 Turkish, and 8032 
Egyptian, while 25,180 tons belonged to other States. 

Ir has, no doubt, been a mystery to many how the iron ball 
inside of sleigh bells 'got there, and it is said to have taken con- 
siderable thought on the part of the discoverer before the idea 
struck him. In making sleigh bells the iron ball is put inside a 
sand core, just the shape of the inside of the bell. Then a mould 
is made just the shape of the outside of the bell. is sand core 
with the jinglet inside, is placed in the mould of the outside, and 
the melted metal is poured in, which fills up the space between the 
core and mould, The hot metal burns the core so that it can all 
be shaken out, leaving the ball within the shell. 

THE number of artesian wells in New York steadily and 
rapidly increases, something like forty having been sunk during 
the past year. Their depths range from 200ft. to 2000ft., and the 
flow ranges from 1000 to 2000 barrels a day. These wells are used 
mainly by brewers and other large manufacturers who require a 
large amount of water, and who find the artesian well water 
economical both for its cheapness and its coolness, which enables 
them to dispense with much ice. Usually the wells are vertical. 
In one instances seven holes were drilled in different directions and 
at different angles, only one being vertical. The boring was 
carried to a depth of about 260ft. on the average, the longest at an 
angle being 457ft. deep. Water was struck in all the borings, and 
an abundant supply has been obtained continuously. 

In order to obtain iridium in a convenient form for making pen 
points, the molten metal is poured on an iron plate, when the 
workman immediately strikes it with a heavy iron, thereb; 
flattening it out into a slab of about one-thirty-secondth of an inc 
in thickness. This slab is broken up into small pieces, which are 
then ground into the proper shape. The grinding is accomplished 
as follows :—A copper wheel, technically called a lap, about 12in. 
in diameter and }in. in thickness, revolving about revolutions 

r minute, is covered with fine emery corundum mixed with oil. 
The emery imbeds itself into the copper, forming a rough and 
sharp surface. When the object to be ground is too small to hold 
in the hand it is soldered on a — of brass, which, after the 
grinding, is dissolved in nitric acid, a. the iridium free. One 
ounce of iridium yields from 5000 to 10,000 pen points. 

PROFESSOR ABEL has made a report to the Home-office on a series of 
samples of coal-dust collected from Seaham collieriesafter the terrible 
explosion last year. He says it = admitted as possible that 
in the large volume of flame, and the great disturbing effect of a 
blown-out shot as the initiatory cause of the ignition of dust 
and its suspension in the surrounding air, such inflammation may, 
in the complete absence of fire-damp, be propagated to a greater 
distance than the results of small experiments would warrant one 
in assumi But it scarcely can be maintained that the air of a 
mine in which the coal gives off gas at all can be at any time free from 
fire-damp, and as the existence of very small and unsuspected 

uantities of that gas in the air of a mine may suffice to bring about 

the ready propagation of flame py coal dust, and thus to develope 

violent explosive effects, it would appear needless to assume that 

coal-dust may, in the entire absence of fire-damp, give rise to 

explosions even of only limited character in coal mines, in order to 

account for casualties which cannot be ascribed to the existence of 
lation or sudden outbursts of fire-damp. 

A NEW form of seismometer is described by Dr. G. Wagener of 
Kioto, Japan. From a strong rigid frame in the form of a short 

uadrangular pyramid is suspended an iron ball weighing about 


eat t 
to railway construction, and an extension beyond Ladysmith, in 
Natal, will provide a better and more expeditious highway to the 
Transvaal and Orange Free State. e Railway Bill for the 
expenditure of £5,000,000 upon railway construction in Cape 
Colony, which has just received the sanction of the Assembly at 
Cape Town, contemplates the intersection by a main line of the 
coal deposits of that colony. Therefore, after considerable delay, 
those coal-fields are now going to be placed in direct communication 
with both the coast and the Diamond Fields, 


INFORMATION as to foreign railway rates on iron and steel and 
iron-making materiale, has been obtained for the British Iron 
Trade Association from the French railway companies by H. B. M. 
Ambassador in Paris, by the courtesy of the French Minister of 
Public Works. The charges authorised by law on the Paris, Lyons, 
and Mediterranean Railway are, from 4 to 62 miles, 1°23d. per ton per 
mile ; from 62 to 210 miles, 0°77d. per ton per mile; from ho 
miles and upwards, 0°62d. per ton per mile. The actual charges 
made by the company are considerably lower than those authorised, 
down to, for iron ore, 0°38d. per ton per mile; for coal and coke, 
0°38d. per ton per mile ; for pig iron, 0°46d. per ton per mile. On 
the Eastern Railway there is a special tariff for iron ores, 
the maximum charge being 0°77d. per ton per mile, and 
the minimum 0°35d. per ton per mile. By the ordinary Est-Nord 
tariff, the rates for iron ore are—maximnum, 0°46d. per ton per 
mile ; minimum, 0°3d. per ton per mile, excluding station c es, 
which are fixed at 0°80f. A 1000 kilogrammes ut 8d. per Eng- 
lish ton—and are divided equally between the two companies of 
the Est and of the Nord. Rates for pig iron are, maximum, 0°77d. 

per ton per mile ; minimum, 0°46d. per ton per mile, not includ- 
ing the costs of charging and discharging at the stations, which are 
fixed at 1f. per 1000 kilogrammes—9"6d. per ton. The rates by the 
ordinary special Est-Nord tariff are, maximum, 0°46d. per ton per 
mile; minimum, 03d. per ton ‘per mile, exclusive of station 
charges, which are fixed at Of. 80c. per 1000 kilogrammes (about 

1. per ton), and are divided equally between the two companies. 
The rates for wrought iron by special interior tariff are : maximum, 
0°91d. per ton per mile ; minimum, 0°62d. per ton per mile, not 
including the charges for loading, unloading, and the station user. 
By another special tariff this company carries bar iron at a uniform 
se of Of. ‘O4c. per ton per kilometre—0°62d. per ton per mile— 
including all station charges for loading and unloading. ‘This tariff 
is or ly applied to the conveyance of iron from various iron- 
making centres to Paris. The ordinary tariff of the Est-Nord and 
of the Est-Ouest provides for carrying bar iron for Of. ‘05c. per ton 
of 1000 kilogrammes per kilometre—about 0°77d. per ton per 
mile—as a maximum, and for Of. *038c. per 1000 kilogrammes per 
kilometre—about ‘52d. per ton per mile—as a minimum, excludin 

e station, which amounts to 1°40f. per ton, and is divi 
between the two companies, 


ty pounds, by means of a bundle of untwisted silk fibres three feet 
long. Below this ball is an indicating pendulum consisting of a 
hollow sphere pivotted near its centre of suspension upon a small 

lished ball, also rigidly fixed to the frame, and carrying beneath 

t a light arm, whereby its motions are multiplied twenty-four 

times. A small sphere fixed to the bottom of the iron ball plays 
into a cavity in the summit of the indicating pendulum. e 
latter has, by reason of its construction, a very short period of 
oscillation as compared with that of theiron ball. Hence when an 
earthquake occurs the inertia of the heavy ball will keep it fora 
considerable time in pens while the pointer of the indicating 
pendulum moves to the region whence the disturbance came, 
and can return almost instantly if the horizontal displacement be 
succeeded by a displacement in the opposite direction. That the 
movement of the pendulum may be registered accurately in point 
of time, a small silk thr ttached to the bottom of the indicating 

ndulum passes through a small eye-hole in a — plate 
immediately beneath, and thence passes round a light indicating 
wheel which is also in connection with a lever which at the slightest 
movement drops, and stops a elock. A kindred apparatus is 
employed to register the direction of the shock, eight threads from 
the indicati dul of a similar instrument being wound 
round eight indicating wheels for the eight chief points of the 
compass, 

A process described in a recent number of the Revue Industrielle, 
if it prove successful, is likely to affect the price of copper, and 
consequently of brass and gun-metal. At Lyons, attempts have 
been made to adapt the Bessemer process to the refining of copper 
ores. These attempts have been confined to simply-burning off the 
sulphur, combined with the metalin the form of pyrites, by means of 
a powerful blast. The process has already been described in THE 
ENGINEER. The difficulty has been, according to our contemporary, 
that, toward the end of the process, the charge has been always 
cooled down too much by the operation. This obstacle has, it is 
said, been at length overcome by the Lyonnais. One day, when 
melting down some old copper, a piece of phosphor-bronze having 
found its way into the mass, the superintending engineer was sur- 
prised at seeing the phosphorised metal, when exposed to the heat, 
Increase in temperature far beyond that of the surrounding copper, 
andat at adazzling white heat. The phosphorus, thus 
burning, ee an enormous amount of heat, which liquefied 
the copper. In studying the order of combustion in air of the 
substances pas wr of being mixed with pyrites or matter, it was 
found that su — burns first, then certain metals, and last of all 
phosphorus. e inference was drawn that all that is necessary in 


order to prolong to any length the Bessemer operation in copper 
refining is simply to add a small quantity of phosphorus to the 
charge, and thus obtain, after the combustion is all over, a cake of 
pure copper. A company has been formed in Lyons for the 
purpose of working the new process, and works have been laid down 
respecting which further particulars are promised. 


MISCELLANEA. 


A New bridge is about to be erected over the Tweed, near the 
town of Peebles. 

A New street is in course of formation out of Chancery-lane 
through Bream’s-buildings into Fetter-lane, 

THE contractor of the new dock at Swansea has brought the 
——- light to bear for the night shifts, and to considerable 

vantage. 

THE City Commissioners of Sewers have aceepted the tender of 
the Val de Travers Company for paving the roadway of Queen 
Victoria-street. At the same meeting it was decided to remove the 
wood paving in Coleman-street, and replace it by asphalte. 

E1cury of the public lamps of Sheffield are now being lit and 
extinguished by a pneumatic system invented by Mr. George 
Weston. The operation of lighting or — out is done in less 
than fifteen seconds. It is expected that the experiment will 
answer. 

Her Masesty’s GOVERNMENT have appointed the Earl of Craw- 
ford and Balcarres, Chief Commissioner, and Sir Charles T. 
Bright, Professor D. E. Hughes, F.R.S., and Lieut.-Colonel Cc. E. 
Webber, R.E., as Commissioners, at the forthcoming Electrical 
Exhibition and Congress at Paris. 

THE construction of the new high level bridge at Barrow is pro- 
ceeding very satisfactorily. The masonry and brickwork is in a 
forward state, and the ornamental iron and girder work which is 
to span the main line of the Furness railway and docks has nearly 
all been made, but the work of erection yet r2mains to be done. 


ARRANGEMENTS have been made between the Gas Committee of 
the Corporation of Birmingham and the Smethwick Local Board 
to transfer on the Ist October next, part of the gas undertaking 

urchased by Smethwick. This is considerably earlier than the 
Fate fixed in the award, which was the 1st of July, 1882. 

Tue telegraph steamer Faraday, of London, Captain Maypee, 
which is engaged in laying the new Atlantic cable, has picked up 
the end of the English shore section which had been buoyed thirty- 
six miles away, and, having effected the splice, proceeded to pay 
out the mid-ocean section of the cable, The section off the 
American coast is already laid. , 

A GREAT deal of fuss was made about a fire on board the twin- 
ship Calais-Douvres, which it seems was of little or no consequence. 
There was a good deal of smoke and very little fire; but no 
damage whatever was caused to the saloon or any [— of the 
vessel, which performed the usual mail service on Tu y morn- 
ing between Dover and Calais. 

In April last an application was made by the Birmingham, Tame, 
and Rea District Drainage Board to the 1 Government 
for permission to borrow £188,000 for the purchase of land, &c., 
for works of sewerage and sewage disposal in the Tame bg J 
An inquiry into the matter was subsequently held by Mr. J. 
Thornhill Harrison C.E., an inspector, an intimation has now 
been received from the Local Government Board that the apphication 
for the loan has been granted. 


THE work of re-opening the Maudlin seam of the new Seaham 
Colliery, where for the past nine months the bodies of twenty- 
eight of the sufferers by the disaster have been lying, has now 
been commenced. The workmen have advanced to within less 
than 1000 yards of the spot where it is supposed the remainder 
of the bodies will be found. Mr. Fleuss’s apparatus for enabling 
persons to work with safety in noxious atmospheres, and also a 
safety lamp of his invention, have been used with great advan- 
tage in the operations. It is expected that some — dis- 
coveries as to the cause of the explosion will be e. 

A MEETING of the Amalgamated Society of Engineers and of 
non-society men has been held in Birmingham, in the interests of 
trade unionism. It was stated that the membership was increas 
and that the funds now amounted to £132,000, Since its birth the 
society had expended nearly two millions of money in its benefits. 
Mr. Broadhurst, M.P., said that he firmly believed there had been 
a distinct increase both in the quantity and quality of work done 
in a given time since the introduction of the short hours system by 
trade societies. He believed that if America, and the chief 
European countries, took off their protective tariffs, England would 
become the workshop of the ak 

FURTHER experiments with the electric light were made in the 
House of Commons on Friday night. In addition to the twelve 
Brush lanterns in the roof, there were thirty-four small incandes- 
cent lights on the Swan system under the galleries. These lights 
superseded sixty-four gaslights in the roof, and thirty-four gas jets 
on the pillars. There was a perceptible diminution of heat under 
the galleries, and the light there was steady and clear. Though 
some alterations had been made in the deeply ground glass which 
encased the opal globes in the roof, no change was observable from 
the previous experiment. Opinion is still divided as to the com- 
— merits of the old and new systems of illuminating the 
chamber. 


A society which promises to have an important future com- 
menced its first general meeting on Tuesday, in the hall of the 
Institute of Civil Engineers, Great George-street. Inaugurated as 
recently as the 4th of April last at the rooms of the Chemical 
Society, Burlington-house, it already numbers more than 300 
members, and yesterday’s meeting was largely attended. Professor 
Roscoe, F.R.S., the president of the Chemical Society and also of 
the new society, was in the chair. The aim of the society is to 
bring more closely together the scientific chemist and the practical 
man, or, as it is worded in the laws, ‘‘to promote the acquisition 
and practice of that species of knowledge which constitutes the 
profession of a chemical engineer.” After the president’s address 
three papers were read :—On “‘ Recent Legislation on Noxious 
Gases,” by Mr. E. K. Muspratt; ‘‘The Brewing of Lager Beer,” 
by Professor C., Graham ; and ‘‘ Mechanical Furnaces,” by Mr. 
James Mactear. In the evening the members dined in the Pillar 
hall at Cannon-street Hotel. 


PLYMOUTH has been carrying out a large drainage scheme, and 
on Saturday Sir Joseph Bazalgette, the engineer of the Stonehouse 
Lake drainage scheme—with whom have been associated Messrs, 
Law and Chatterton, of Westminster, Mr. J. L. Hodge, acting 
as resident engineer for them—made a final inspection of the 
works which have been in | ee upwards of two years. Ah 
sewer reaches from the Old Rectory at Stoke Damerel, seunk 
the Military Hospital, across Mill Bridge, past the Naval 
Hospital, across into Chapel-street, Stonehouse, up Durnford- 
street, and so to the sea under Eastern King Point, and is 
in all about two miles and a quarter long. The sewer, so far as it 
follows the level of the lake, is of ordinary brickwork, but when it 
reaches the ascent to Durnford-street it takes the form of a tunnel 
of considerable size, and sometimes at a great depth from the 
surface. Atogether 3500ft, have been tunnelled, and 8006ft. are 
of brickwork, the total length being 11,506ft. The tunnel is 
dft. Gin. one way, and 4ft. Gin. the other. The contract was let to 
Mr. Henry Stephens, of Ashburton, for £12,866, but the extras 
paid up to the present date amount, according to The Western 
Morning News, to £5619, and by the time the work is wholly com- 
pleted it is expected that they will reach £6144, thus making the 
total sum — upon the work £19,000. The extras have been 
occasioned by the nature of the ground through which the tunnel 
has been cut. The limestone rock through which it had to pass 
proved faulty; and instead of merely having to put a little 
concrete over the rock as it was excavated, in many cases the 
fissures were so large that regular concrete blocks and oftentimes 
brickwork had to be resorted to. Sir Joseph Bazalgette himself 
says the work has been one of extreme difficulty. While the 
sewer will act as the main sewer for Stonehouse, and some old 
catchpits which have hitherto been used will be done away with, 
the principal object of the work has been the purification of the 
Stonehouse Creek, 
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THREE CYLINDER COMPOUND ENGINE. 


MESSKS, DUNCAN, STEWART, AND CO., LONDON-ROAD IRONWORKS, GLASGOW, ENGINEERS. 
(For description see page 11.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHeER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—THe Wittmer and Rocers News Company, 
$1, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

«"* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 

taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

A. J. C. E. (Hull),.—A letter lies at our office or this correspondent. 

X. anv Co,—Letters lie at our office for this correspondent. 

Novus Homo,.—Much obliged, but better left alone. 

J. D. (Cavendish-road). —You can obtain a book on the subject from Messrs. 
Croshy Lockwood and Co., Stationer's-hall-court, Ludgate-hill. 

C. W. C.—There is no reason to conclude that any particularly economical 
results would be obtained from the engine to which you refer. isulphide of 
carbon has an intolerable odour and is very poisonous, 

K.—The smooth crushing rolls referred to in column 8, page 345, of THE 
ENGINEER, May 13th, are made by Messrs. Nagel and Kemp, of Hamburgh ; 
see also ENGINEER, page 425, June 10th. Messrs. Escher, Wyss, and Co., 
have their milling machinery works at Ravensburgh, in South Germany. 
We agree with your remark that there is room for a good historical and 
practical treatise on grain willing machinery. A good wark of this kind 
is extant in Germany by Friedrich Kich, entitled “ Die Mehlfabrikation,” 
published at Leipsic, 1871. 


FE. F. (Keighley).—Jt is not very easy to give you the names of books, 
moderate ia price, which will serve for self-instruction, Most of the 
Jollowiag works can now be obtained, second-hand, for small sume :— 


Tyndali's Heat a Mode of Motion ;" Law's “ Civil Bngineering,” Weales 
Series, second edition ; Lurdner “On the Steam Bngine,” Weale'a Series ; 
Cranes,” Weale’s Series; ** Mechanics and Hydrostatics,” in the same 
Series ; Colenso's ** Algebra.” If you can get the algebra published in 
Orr's “* Circle of the Sciences,” some thirty years ago, you will ind it the 
beat to be had for self-teaching. 


COTTON BELTING. 
(To the Bilitor of The Bagineer.) 
Sir,—Will any reader give us the name and address of the manufacturer 
of Scandinavia cotton machine and elevator belting? 


Bristol, June 29th, W. 8. anno Co, 


COOLING CHILLS. 
(To the Editor of The Engineer.) 


Sim,—-Will any reader kindly tell me the simplest and best way of 
ary ices chills cool while frequently casting in them ? 
June 22nd. J. H. 


WANTED, A NON-CONDUCTOR. 
(To the Editor af The Engineer.) 

Sir,—Can any of your subscribers or numerous readers inform me as 
to the best method to adopt to prevent heat passing through the walls of 
a large oven or core drying stove into an adjoining dwelling-room, which 
is only divided off at present by a sound 18in. wall? The heat in winter in 
the room is scarcely to be felt, but in summer it is objectionable. 

Sheffield, June 23rd, FounpDER, 


SUBSCRIPTIONS. 

Ine Encixeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in ad 

Halt-yearly (including double numbers) .. 
Yearly (including two double numbers) .. 

It credit occur, an extra charge o two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur Exoineer Volume, Price 2s. 6d. each. 

Many Volumes of Tuk Enoineer can be had price 18s. each. 

ign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive Tuk ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ap Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, iow South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s, India, £2 0s.6d. 

Femittance by Bill in London, —Austria, Buenos Ayres, Ceylon, France, 


and Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
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DEATH. 
On the 22nd June, at his residence, 24, Loughborough-road, Brixton, 
Tuomas Bevinoton, A.1.C.E., aged 48. 
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MILL ENGINES, 

Tue term “ mill engines” 1s generally reserved for steam 
engtnes employed in driving the machinery of cotton mills, 
but it is also sometimes cmntied to those found in jute and 
woollen factories. The title is never given to engines working 
in flour or rice mills, rolling mills, or tin or copper mills. The 
mill engine is, and has been from the first, a special machine, 
usually of very considerable power. For many years Fair- 
bairn had almost a monopoly of design, if not of actual con- 
struction, in this class of machinery, and he pretty closely 
followed Watt’s notions. Fairbairn preferred to use two 
beam engines driving one crank shaft, with a spur fly- 
wheel between the two overhung cranks. The valves were 
of the Cornish type, worked by revolving horizontal cam 
plates. This type of engine gave great satisfaction ; it was 


massive, heavy, very expensive, and fairly economical, even 
when measured by the highest standard. In process of 
time it was often found necessary to augment the power of 
the mill engine, and to this end it was compounded or 
McNaughted, By-and-bye, compound engines were built 
for driving cotton mills; then came the Corliss engine, and 
by degrees the speed was increased. The latest develop- 
ment of improvement in the machinery used for 
driving cotton mills consists in the abandonment of 
the spur fly-wheel. Its place is taken by what is neither 
more nor less than a huge drum or pulley ; and from this 
ropes or belts are taken to as many pulleys as there are 
floors, and the machinery on mo 4 oe is driven by a 
principal lay shaft appertaining to that floor. Thus trans- 
mission is effected almost wholly without the aid of 
gearing. One of the most direct consequences of the 
adoption of this system, is that engine shafts are now 
driven at a much higher velocity than was thought of in 
Fairbairn’s time. The efficiency of a fly-wheel in pro- 
ducing regularity of motion varies, other things being 
equal, as the square of its angular’velocity. it 
has become possible, thanks to the high-s of modern 
engines, to drive a cotton mill with a single cylinder engine. 
As an example of what can be done in this way we may cite 
Messrs. Hick, Hargreaves, and Co.’s t Corliss engine, 
illustrated in our impression for April 29th. In cotton 
— it is essential that the engine should revolve with 
the utmost uniformity of velocity ; and instances are not un- 
known in which a small band from the main crank shaft 
has been made to drive the hands of a clock without works, 
and that with such regularity, that the clock driven and 
regulated by the engine has not been wrong more 
than a couple of minutes in a day. So long as the 
slow speed was adhered to, two cylinders were of neces- 
sity used to get regular turning, and the compound 
engine was little more than a development of the two- 
engine system. Nothing was heard concerning the relative 
merits in point of economy of the simple and compound 
—_ just because the matter had little or no interest for 
millowners ; but the advent of high-speeds and the conse- 
uent possibility of using single-cylinder engines has altered 
the aspect of affairs ; and the question of the comparative 
advantages of simple and compound engines, with all its 
side issues, is now, perhaps, more keenly discussed by mill- 
owners than by anyone pad 
It must be understood that the millowners approach the 
subject from a very practical point of view. Economy of 
fuel is but one factor in their calculations. The first cost, 
space occupied, interest on first cost, and outlay on main- 
tenance have all to be considered. Small savings of fuel 
one way or another are of little consequence. Thus if we 
suppose that of two engines each indicating 1000-horse 
power, one burns 2°75 lb. while the other burns 3°0 Ib. of 
coal per horse per hour, the difference for a day of ten 
hours in favour of the last engine is represented by the 
value of 2500 1b. of coal, amounting to, let us say, 10s., or 
for a year of 300 days £150. This sum is a mere nothing 
in the expenses of a t cotton mill, and may be very 
readily absorbed by the additional cost of the engine. 
Thus an outlay of a couple of thousand pounds extra to 
secure economy of fuel would run away with the whole of 
the profit. To obtain precise information on such points, 
and on many others, the millowner will not rely on books 
or calculations. He asks for facts obtained by experience. 
He wants to know what the simple and compound engine 
actually do in cotton mills, Noone can dispute the wishein 
of this, and an attempt is being made to supply the 
required information by the various engineers of the iler 
associations and companies. We had reason recently to 
criticise Mr. Longridge’s report on the trial of a compound 
engine at Messrs, Nuttall’s, in which results ditticult to 
believe in were obtained, probably as a result of the use 
of inaccurate indicator springs. Mr. Fletcher not long since 
reported to the Manchester Steam Users’ Association on 
the relative performance of several compound and simple 
engines working in cotton mills, and Mr, Neil McDougall, 
engineer to the Boiler Insurance and Steam Power Com- 
pany, devotes a chapter of a very interesting and able 
annual report to his directors on the same subject. We may 
say before going further that Mr. McDougall quite dissents 
from Mr. Fletcher’sviews. He holds that as regards economy 
of fuel, there is little or nothing to choose between the 
two classes of engines, but that as regards first cost and 
maintenance, the advantage is with the simple engine. 
Mr. Fletcher asserts, as the result of his experience over 
a given time, that the average net consumption of fuel in the 
compound condensing engines under his inspection is 62 per 
cent. of that of the single cylinder condensing engines. 
Now it is well known that in cotton mills a t deal of 
steam is used for heating the buildings, and it is some- 
times not easy to separate the engine consumption from 
this. It is clear, therefore, that Mr. Fletcher has had 
some obstacles to get over before he could come to any 
conclusion. However, it seems that he has succeeded in 
getting at net results. There is no theoretical reason why 
a compound engine should, other things being equal, burn 
only 62 per cent. of the coal required by a simple engine ; 
por this being the case, Mr. Fletcher’s figures require to 
be regarded at least with some hesitation. Mr. McDougall 
has no hesitation in rejecting them as untrustworthy, and 
he has no doubt made a good point. Mr. Fletcher has, 
unfortunately, not stated all the circumstances; and 
he has made comparisons where none ought to have been 
drawn. For example, he compares a non-compound engine, 
in which thesteam is wire drawn down from 431b. in the boiler 
to 23°35 lb. in the cylinder, and a second engine with 35 lb. 
boiler and 264 lb. cylinder pressures, with compound 
engines working with cylinder pressures of 78°5 lb. and 
765 lb. Again, he makes a curious average of the per- 
formance of four of the best compound engines and four 
of the best non-compound engines. From this it appears 
that all the compound t worked at 73 lb. boiler pres- 
sure, 17°73 lb. mean cylinder pressure, and used 2°37 lb. of 


coal per indicated horse-power per hour ; and that all the 
non-compound engines worked with a boiler pressure of 
52lb., a mean cylinder pressure of 21°84]b., and a con- 
sumption of coal of 3°72 lb, per horse per hour. As a 


matter of fact, these figures do not represent the actual 

ressures, but have been averaged for the engines named 
in a way which is really inadmissible and misleading, and 
we are quite at a loss to understand what was ing 
through Mr. Fletcher’s mind when he dealt with his 
figures in this way. Mr. McDougall has recently tested a 
compound engine, and he compares this with one of the 
simple engines cited by Mr. Fletcher. This engine burned 
3°24 lb. of coal per horse-power per hour; but the com- 
pound engine used no less than 6°83 lb., although it had 
a higher pressure of steam and a better vacuum to work 
with. Mr. McDougall explains why its performance was 
so bad, and he goes on to point out that it would be most 
unfair to use the figures we have given, to reduce an aver- 
age setting forth the performance of compound engines. 
Comparisons should only be drawn between the best 
engines of their type, and in this we fully agree with Mr. 
McDougall. 

The most interesting feature in this portion of Mr. 
McDougall’s report is a tabular statement of the perform- 
ance of two engines, one compound, the other simple ex- 
— Both engines were built by the same makers, 

essrs. Hick, Hargreaves, and Co., of Bolton. These 
engines are for convenience termed “B” and “CC.” “B” 
consists of a pair of compound tandem engines with Corliss 
valves to the high-pressure cylinders, which are steam- 
jacketted. The low-pressure cylinders have slide valves. 
The engines closely resemble that of Messrs. Nuttall 
repo on by Mr. Longridge. The high-pressure cylin- 
ders are 20in. and the low-pressure 3lin. in diameter, the 
stroke is 6ft., and the ratio of volume is 2°42:1. Steam is 
supplied by three Lancashire boilers 30ft. by 7ft., the flues 
being 2ft. 9in. diameter. The feed is heated bya Green’s 
economiser. The simple engine has an inverted vertical 
cylinder 32in. diameter and 4ft. stroke, and is fitted with 
Corliss valves. Steam is supplied by two Lancashire 
boilers 30ft. by 7ft., of steel; 2ft. 9in. flues; feed heated 
by an economiser. The compound engine during its trial 
made 46°7 revolutions per minute, corresponding to 560°4ft. 
of piston per minute, while the simple engine made 82°8 
revolutions, or 662°4ft. per minute. The compound engine 
“B” indicated 635-horse power, and engine “C” 540 indi- 
cated horse-power. The boiler pressures were 71 lb. and 
70 Ib. respectively. The compound engine required 2°86 lb. 
of coal, and the non-compound 2°35 Tb. of coal per indi- 
cated horse-power per hour. It would be easy to draw the 
conclusion that the non-compound engine “C” was the 
more economical of the two, but Mr. MeDougall has very 
properly pointed out that we must look to the boilers’ per- 
ormance before we express an opinion of thiskind ; and 
doing this we find that while boiler “B” evaporated but 
6°66 lb. of water per pound of coal, boiler “C” evaporated 
8°81 lb., the difference being principally due to the quality 
of the coal. Leaving the fuel and returning to the water 
and steam, we find that the compound engine used 18°9 Ib. 
per indicated horse-power, and the simple engine 20° lb. 
of steam, or 1°6 Ib. more than its rival; that is to say, it 
was 8 per cent. less economical, the relative efficiency of the 
two machines being as 92°] is to 100. Again, the weight 
of steam required for a perfect engine working between 
the limits T and ¢ of temperature which actually 
obtained, and which were the same for both engines, being 
8 lb., the actual efficiency of “ B,” compared with a perfect 
engine, was ‘423, while that of “C” was 39; but it is a 
noteworthy fact that the indicator in the case of “ B” could 
account for but 80 per cent. of the steam used, while in the 
case of “C” it accounted for 91 per cent. The mean ratio 
of expansion in the compound engine was apparently about 
the best that can be adopted with steam of the given pres- 
sure, namely, 6°56, but in the non-compound engine the 
steam was expanded but 4°27 times, and, we believe, a 
sensible advantage would have been derived from expanding 
it five times. Be this as it may, it is evident that the dif- 
ference between the two engines in point of economy of 
fuel is so small that some other consideration must be 
employed to make a millowner decide which type of 
engine he will have. The cost of the “B” engine was 
£3600, that of “C” £2500; the difference £1100 is im- 
portant. The cost of foundations of “B” was £1326, but 
the foundations of “C” cost only £250. Thus, the annual 
charges for the two engines, allowing 4 per cent. interest on 
capital and 7 for depreciation—neithersums being enough— 
amounts, forengine“B,” to £449, while for“C” they reach but 
£385. The difference is £64 per annum in favour of the 
non-compound engine ; but £64 would buy, at 7s. per ton, 
183 tons of coal, which is about equal to 0°25 lb. of coal per 
indicated horse-power per hour for 3000 working hours— 
figures which bear out the statement we have made, that 
a saving of a fourth of a pound of coal per horse-power 
per hour may be of no importance whatever, and may, 
indeed, be more than counterbalanced by the outlays 
entailed in other directions. We have said nothing con- 
cerning the room taken up by the two types of engines, 
but it is quite obvious, we think, that the simple engine 
has everything in its favour in this respect. 

Mr. McDougall’s experiments are peculiarly interesting 
to us, because they confirm in the fullest manner all that 
we have repeatedly contended for. They demolish the 
heat-trap theory, which maintains that the presence of a 
second cylinder neutralises the influence of the condenser 
in the most effectual way ; the cylinder condensation in 
the non-compound engine being actually considerably 
less than that in the compound engine, in which, 
moreover, expansion was certainly not pushed too far. 
We have over and over again shown that the presence 
of an extra cylinder in the compound engine must 
neutralise all the advan to be gained from the inter- 
ception of the cooling influence of the condenser ; and it 
will be seen that in the cases cited the small difference in 
efficiency of the steam in the compound as compared with 
the non-compound engine, 0°423 : 0°39, was due entirely to 
the extra expansion. The value of various measures of 


expansion is in theory determined by the hyperbolic 


logarithm of the ratio of expansion, and we have accord- 
ingly for engine “B” 1°881, and for “C” 1°451, and 
taking the efficiency of “C” as 39, that of “B” should 
have 50°5 instead of 42°3, It is difficult to contend 
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in the face of such facts that the compound system is 
specially economical. The truth is that the compound 
system possesses great advantages under all circum- 
stances where two cylinders must be used to get regular 
turning, in that it renders the employment of a complex 
valve gear unnecessary, and that it saves machinery 
some strains ; but that it, as ordinarily used, secures 
economy of fuel, and that it is better in this respect 
than simple engines, has never yet been proved when 
ange was done to both systems, The compound engine 
as great advantages for use at sea; but they do not 
depend on economy of fuel, and for mill engines it may 
be said that they have no existence. In practice, as in 
theory, the engine which is best made and best worked is 
most economical, no matter whether it is compound 
or non-compound ; and all that can be said on the matter 
seems to be, that whether the millowner uses a compound 
or a simple engine, he can work on a very small consump- 
tion of fuel as compared with that usually required, but, 
comparatively speaking, a few years back. In conclusion, 
we would add that there is a great deal in Mr. MeDougall’s 
report which requires to be noticed on our part; we shall 
return to it in an early impression. 


PATENT-OFFICE FEES. 


Mr. Hoyter’s letter, which will be found on page 6, 
deserves more attention than it would, perhaps, have 
received if we had not specifically noticed it here. It 


contains a suggestion which is, unfortunately, so worded 
that it apparently contemplates the making of one law for 
the rich and another for the poor ; but this is really not 
the writer’s intention, as will seen if his letter be read 
with due care. In few words, his proposal is that it shall 
be possible to obtain for an invention on payment of a 
very small fee, what we may for convenience call tem- 
porary protection. There is a great deal to be said against 
the official adoption of such a scheme, yet there is also 
something to be said in its favour ; but it should be fully 
understood that the proposal would lead to very radical 
changes in patent law practice in more ways than one. 
Whether such changes are or are not desirable is a point 
which need not be discussed. We do not think they would 
be desirable ; but if it can be shown that, on the whole, 
the change would serve the interests of the inventor, then 
it ought to be made. The bearings of the whole question 
may be readily rendered intelligible. As the law now 
stands, no manner of safeguard can be obtained for less 
than £5, which is the stamp duty or fee charged by the 
Government for granting provisional protection. Nominally 
this protection lasts six months ; really the time is some- 
what curtailed by the circumstance that the certificate of 
allowance is not granted for a few days after application 
for protection has been made, during which the inventor 
can do nothing ; and notice to proceed, which involves a 
further expenditure of £5, must be given two clear 
months before the expiration of the time of protection. 
Furthermore, provisional protection is of doubtful value, 
as anyone who can subsequently get a patent sealed can 
generally cut out the original applicant. Tomeetthisexpendi- 
ture of £5 many inventors have, it is urged, no spare 
money, and they are thus debarred from obtaining a 
patent. But unless they have protection they cannot with 
safety show their invention to manufacturers or others 
who would be likely to takeit up. A term of six months is 
more than enough, it may be argued, to obtain opinions and 
advice, although it is not enough to get an invention into 
working order. If, now, it were possible for an inventor 
to obtain absolute protection for, say, two months on 
payment of a small fee—as, for example, five or ten shil- 
lings—he would then be able to show his invention to 
capitalists, and ascertain whether it was or was not good 
for anything. This is the theory lying at the root of our 
correspondent’s proposal. 

We need hardly say that we do not regard a reduction in 
the official fees charged by Government to inventors 
with much favour. Our objection to small fees is that 
if patents were made very cheap, hosts of men would fly to 
take them out, and neglect their own business in the 
attempt to make a fortune. The Patent-office would 
become a huge State lottery, in which, like all lotteries, 
the blanks would. be multitudinous, the prizes very few. 
The cost of a ticket in this lottery is now comparatively 
high, and the number of tickets—if we may continue our 
metaphor—sold is small Let the price be reduced from 
£5 to say £1, and the tickets sold would be augmented in 
number at least five-fold. Inventions which now rest 
peacefully in the brains of hard-working men, or cost no 
more than a little drawing done during spare hours, would 
then involve a continuous outlay of money, and time 
which is the same thing; and when it was too late the 
unfortunate inventor would learn the bitter lesson that the 
possession of a patent had not advanced his prospects of 
obtaining a fortune by one jot. If we believed that 
patents were really valuable, or likely to aid the poor 
inventors of this kingdom to become rich, we should advo- 
cate the total abolition of all patent fees. It is because we 
hold that patents are dear at any price that we deprecate 
the adoption of any change which will facilitate their 
attainment. We promote, as we believe, the best interests 
of the poor inventor when we urge him to keep away from 
the Patent-office, and when we refuse to advocate the 
reduction in fees which would lure him to his loss and pos- 
sible ruin. A patent only becomes worth something when 
it has had an extrinsic value imparted to it by the ener; 
and money of some individual who as a rule is not the 
inventor. If a man has an invention alone, let him 
keep away from the Patent-office ; but if he has an inven- 
tion and a capitalist ready to work it, let him patent it by 
allmeans. Under these conditions, however, the fees would 
not stand in the way if they were twice as great as they are. 

While we write thus we are not guilty of any incon- 
sistency if we say that we look with some favour on Mr. 
Hoyle’s scheme. But our reasons for doing this are not, 


perhaps, identical with his. At present it is certain that 
there is an immense number of men who have inventions 
which they keep to themselves, and they suffer all sorts of 
mental tortures in doing so, They dare not speak because 


they fear to consult others ; and they form opinions con- 
cerning their inventions which are almost always exagge- 
rated, and sometimes totally erroneous. Now it would 
a very good thing if these men would consult someone 
with money and 
them at once whether their inventions were or were not new, 
or worth something or nothing. If any reasonable 
arrangement then could be contrived by which protection 
could be obtained for a small sum for, say, two months, it 
would apparently serve a double object. It would enable 
inventors to obtain sound information, and this would bea 
very good thing. We can speak with some experience on 
this point. We are held, it appears, by inventors to be 
worthy of confidence, and we are consulted continually by 
correspondents who usually begin by complaining bitterly 
that the cost of a patent isso high that they cannot take the 
first step on the road to fortune; and after carefully 
ledging us to secrecy, reveal the nature of their 
inventions, and ask our opinion concerning their value. 
We can safely say that in ninety-nine cases out of a 
hundred the inventions are either old or useless ; 
and they display an amount of ignorance concerning not 
the science or practice of mechanical engineering, but con- 
cerning what is going on in the outer world, which is 
simply astounding. We have had the power loom and the 
link motion submitted to us as new inventions, and this by 
men who we believe had honestly re-invented them. There 
is not a gun in the service of this or any other country 
which has not been invented over and over again by half 
a dozen persons. The same may be said of boilers, brakes, 
steam engines, and propellers. It would be waste of time 
to extend the list. In the majority of cases our 
correspondents have been quite content to accept 
our verdict as correct. If we tell an_ inventor 
that what he pro as a new thing has been 
in regular use for thirty years, more or less, he usually 
expresses his thanks, and announces his intention of invent- 
ing something else. It may be argued that it is the business 
of every inventor to ascertain, before he spends money on 
his ideas, whether they are or are not original and valu- 
able ; but the facilities for doing this are not great. The 
Patent-ottice helps very little. Educated engineers not 
unfrequently fall into error, and repatent old inventions. 
How much more is the man of slender education, and 
with small means of acquiring information, likely to make 


a mistake? Such a man, endeavouring to find out whether | 


an invention is or is not new and valuable, is in the posi- 
tion of one who wishes to learn a foreign language with- 
out a master. He may spend months if not years in 
blundering through one publication after another without 
finding what he wants. Could he consult his employer, or 
some one else trained and educated, he might perhaps have 
all his doubts settled one way or another in ten minutes. 
It may be urged—and urged with truth too—that men of 
education are more honest than the needy inventor 
thinks, and that the said inventor is unnecessarily cautious 
and reticent. But this does not really matter in the least, 
and we think that something would be gained by the 
introduction of a system which would let the inventor 
make his invention public in safety for a short time, on 
payment of a small fee. We are, therefore, prepared to 


go so far as to say that it would be a good thing if an) 
inventor could, on payment of, say, £1 1s. and a deposit | 


of a description of his invention, obtain absolute protec- 
tion for two months from the date of application. But 
having gone so far, we at once come face to face with 
difficulties of a very important character, which our 
correspondent has passed over in silence, but which must 
none the less be overcome before his scheme, or anything 
like it, can be put in practice. What, we may ask, will 
be the effect of the temporary protection! Let us assume 
that A obtains temporary protection, and finds that his 
invention is quite new, but that no one will take it up. Is 
the invention to become public property at the end of the 
two months, and so be lost to the inventor for ever! If 
not, and temporary protection is not to be regarded as 
publication, what is to prevent B, to whom A has sub- 
mitted the invention, from patenting a colourable imitation 
of it in his own name, as soon as A’s temporary protection 
has elapsed? It will be seen that in whatever way these 
ueries are answered, changes would have to be made in 
the existing legal rules for Hey questions of priority. 
It may seem to be a small thing to let the existing patent 
law stand as it is, and merely add facilities for aisles 
what we have called temporary protection for a trifling 
fee, but itis not a small thing. The change would involve 
questions of the utmost moment, and would probably, if 
adopted, be followed by endless litigation. We do not say 
that it may not be possible to find a way out of the diffi- 
culty, but we confess we have not found it. The nearest 
approach to a solution which we can think of is, that what 
is now called provisional protection should be made abso- 
lute, that it should run for a clear six months; and that 
the initial fee to be paid should be £1. Notice to proceed 
to be given one month before the expiration of the patent, 
and to involve no fee save perhaps Is, forastamp. The 
fee on the application for a patent to be £9, that is to say 
it should include the £4 which were remitted to the 
inventor in the first instance, and the £5 now paid with 
the notice to proceed ; other fees toremain untouched. In 
this way the inventor would have six months clear in 
which to work for £1, and he would have absolute pro- 
tection ; while the comparatively heavy fee at the end of 
the six months would act as a powerful influence to check 
a poor man who was dis to waste time and money in 
pushing an invention which could do him no good. If on 
the other hand he had met with encouragement, £9 or £10 
for fees at the end of six months would not stand in his 
way. It will be seen, however, that concerning this pro- 
position a great deal may be said on both sides. We have 
the best interests of the inventor at heart ; and we shall be 
glad to see the question raised by Mr. Hoyle, with its 
collateral issues, discussed in our correspondence columns, 


UNIVERSITY COLLEGE, LONDON. 
THE soirée given annually by the professors of University 
College, London, at the close of the session, was held on Monday 


nowledge, who would be able to tell | 8°04 


evening last, and was in every way successful. We understand 
that something like 3000 persons were present. There was, as 
usual, an excellent show of pictures in the library, as well as 
many objects interesting from an artistic point of view, and a 
collection of physical apparatus and microscopes. The 
great feature of the gathering was, however, the lighting up of 
the quadrangle by the electric light. Three large lamps of Mr. 
Crompton’s were in use, one placed over the portico in the centre 
of the building, and one over the apse of each of the wings. 
The three lamps were quite sufficient to light the whole area 
brilliantly, and the effect was most picturesque, the fine evening 
and the band of the Coldstream Guards attracting hundreds of 
the guests out on to the portico and over the lawns in front. 
It was altogether the most effective exhibition of the electric light 
on a large scale which we remember seeing, and Mr. Crompton 
is much to be congratulated on his success, The Engineering 
Laboratory was open all the evening, and Professor Kennedy 
showed his testing machine at work to a number of visitors, 
Besides the students’ drawings and some valuable series of tested 
specimens exhibited in the Laboratory, we particularly noticed a 
very neatly designed model—by Mr. A. G. Ashcroft, a former 
student—for showing and measuring the tensile and compression 
stresses in the flanges of a beam. Many of the students’ draw- 
ings were done in a very workmanlike and effective manner. 
The annual distribution of prizes was held on Wednesday after- 
noon, Lord Kimberley, the president of the College, presiding, 
and among other awards it was announced that the two Gilchrist 
Engineering Scholarships—each of the value of £35 per annum 
for two years—had been awarded to Mr. P. V. Appleby and Mr, 
T. E. Beare respectively. We are informed that there will be 
two similar scholarships offered for competition next session 
among the engineering students, one at entrance—in October—- 
and one at the end of the session, 


HORSES AND ELECTRIC RAILWAYS, 


History repeats itself. When electric telegraph wires first 
were run along our railways and across the country, stories 
were constantly told of birds killed by electric shocks 
while perched on the wires. The fact that a few part- 
ridges now and then killed or maimed themselves by 
flying against the wires was regarded as proof positive of the 
accuracy of the statement. Need we say that no bird ever yet 
was killed by a current passed through a telegraph wire? The 
tales about bird massacre now begin to reappear under a new 
form. According to a Berlin paper a horse while crossing the 
electric railway having set his hoof upon a rail, was instantl 
thrown down, and another horse, having also touched the rail 
with his iron shod hoof, received a shock which sent him gallop- 
| ing off in wild terror. The idea is that a shock was given to the 
| horses by the escape of electricity from the rail through their 
bodies. The story requires confirmation. The quantity of 
electricity required to work an electro-motor is of course 
enormously greater than that needed to send a telegraph 
message ; but, so far as shock is concerned, quantity alone 
| has very little to do with the matter. What is needed 
jis high tension. A small Leyden jar will, by its dis- 
| charge through the body, give a violent shock, while a 
| thousand times the quantity of electricity given off by a battery 
| will excite but a slight pricking sensation in the ends of the 
| fingers. The fact that a very moderate amount of insulation 
| seems to be sufficient for the purposes of the electric railway 

‘oes to prove, what indeed is well known, that low tension elec- 
| tricity is employed to work it. It is possible that the horses 
were affected as described ; but it is very doubtful that they 
were. We venture to think that this story may be classed with 
the bird myths to which we have already referred. 


THE BASIC PROCESS, 


Sryck Mr. Thomas returned from America some progress 
appears to have been made in the formatien of the new steel 
company at Middlesbrough, for which a certain syndicate bought 
20 acres of land a few months since. The company is to be 
called the “North-Eastern Steel Company, Limited,” and among 
the first directors will be Messrs. 8S. G. Thomas, P. C. Gilchrist, 
A. J. Dorman, T. Wrightson, and J. Denton. It is said that the 
promoters and their friends have already subscribed £80,000 out 
of the total of £200,000 required. It is proposed to work upon 
the basic process only, and to produce in the first instance 
ingots, blooms, billets, and tires. Four converters will be put 
down, and the weekly product arrived at will be 2000 tons. It 
is hoped that a large business may be done with existing rolling 
mills in the locality in hammered or cogged blooms, and that in 
this way, if steel is to supersede iron for purposes other than 
rails, the present iron manufacturers may find it to their interest 
to work with, rather than against the new company. It is con- 
templated, also, to make arrangements with some of the neigh- 
bouring smelters, to supply pig iron in the molten state. It is 
understood that a well-known engineer of high repute has been 
provisionally engaged as general manager. Should the remainder 
of the shares be taken up, as is hoped, operations will be com- 
menced forthwith, and the new company might expect to be at 
work by the end of 1882, or early the following year. The birth 
of this company is the outcome of the efforts of those in the 
district and elsewhere who are sanguine as to the future of basic 
steel. It is only right to add, however, that there are a great 
many others, whose position and experience entitle them to 
respect, who consider that the commercial success of the basic 
process is still problematical, and that the victory of steel over 
manufactured iron other than rails is much more so, 


THE LIVADIA, 

AccorDING to a Russian paper, the Livadia is to be broken up 
forthwith, her machinery being transferred to other vessels yet 
to be built we suppose. It is by no means impossible that this 
rumour is true, Whatever may be urged to the contrary, the 
ship has in one sense, and that most important, been a failure. 
She is structurally very weak. Sir E. J. Reed admitted this in 
his defence of the vessel at the last meeting of the Institution of 
Naval Architects, and no one can say what the effect of the 
continued action of the seas on her flat bottom would be ; and 
Russia does not at present possess a dock in the Black Sea in 
which she could be repaired. There is little doubt that the 
original purpose for which she was intended was that of carrying 
armour if necessary. That she is too weak to fulfil this was dis- 
covered not long after she was well advanced ; but it also became 
apparent that she could be made to carry as many as nine or 
ten thousand troops for a short voyage in the Black Sea in case 
of necessity, so she was finished and fitted up luxuriously to 
serve as a yacht till wanted for other purposes. In spite of the 
Russian rumour to which we have referred, it is not impossible 
that the Livadia when dismantled may be laid by. She would 
serve as a transport ship with half her present engine power. 


NOMINAL HORSE POWER, 
WE are glad to see that another blow has been struck at the 
term “nominal horse-power.” Messrs. John Fowler and Co., of 
Leeds, announce that in future they will sell their engines by 


| 
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letters, “ A,” “B,” “C,” and so on, and in their price list they 
will give size of cylinder, length of stroke, and heating surface of 
the boiler, so that the purchaser will really know what he is 
getting for his money. The only argument which can be used in 
defence of thenominal horse-power system of rating engines is that 
the term has a definite meaning well understood, so that the 
initiated can tell when they buy an 8-horse power, what sized cylin- 
der, and how much heating surface they have got, but unfortunately 
arule is not observed by all makers, and the diameter of the 
cylinder alone is used to show the power of the engine. A 
cylinder which cannot be properly supplied with steamis, however, 
open to the charge that it isnot quite what it pretends to be, and 
for this reason Messrs. Fowler have done well to give the heating 
surface, as well as the cylinder diameter, in their price list. Measrs. 
Hornsby, of Grantham, and one or two other firms have, since 
last year, given up the term nominal horse-power as applied to 
vertical engines. It has remained for Messrs. Fowler to dispose 
of the phrase as regards traction engines, We trust that 
their example will be rapidly followed. 


LITERATURE. 


Lathe Work; A Practical Treatise on the Tools, Appliances, and 
Processes employed in the Art of Turning. By Pavi N. 
Hasiuck. London: Crosby Lockwood and Co. 1881. 

Ir isa curious fact that there is no complete treatise in the 

English language on the construction of machine tools. 

Holtzapffel’s book is not yet finished, although the 

first volume was published in 1847, and if it should 

be finished on the scheme of the author of the first two 
volumes—long since dead—it would not be a treatise of 
the kind to which we refer. England is the birth-place, 
the very cradle of the machine tool trade. The principles 
involved in the construction of lathes, planers, drills, shap- 
ing and slotting machines are very complex and important. 
The details of construction of such tools pass through 
very wide ranges; but no engineer seems to possess at once 
the ability and the will to write a book comprehensively 
dealing with the whole subject. Reciprocating machine 
tools are especially badly off in this respect. Concerning 
the lathe, several small works have been written—some 
good, some bad; but they all deal with lathes of small 


imensions. Mr. Hasluck’s work is no exception to the 
seneral rule; it is asmall octavo of 195 pages, and it is 
very well written, illustrated by admirable engravings, 
and well printed on good paper. In so far it has 
everything in its favour, and yet we have found 
it in several respects a most exasperating volume. 
Its title is deceptive. It is not a treatise on the 
tools and processes used in the art of turning. It is a 
treatise, and a very good one, on some of the processes and 
tools, but not all. Mr. Hasluck posseses the most minute 
knowledge concerning one kind of lathe, that driven by 
the foot ; but if he knows anything worth knowing about 
large lathes driven by power, he has taken great pains to 
conceal the fact from his readers. Whenever he has 
oceasion to refer to a big lathe he is, indeed, almost 
certain to make a mistake. Thus, for example, we 
are told “that lathes capable of taking discs 40in. in 
diameter are often incapable of taking in a cylinder 6in. 
long.” The tool here referred to is not properly called a 
lathe at all; and the only one which will not take in 
cylinders in the sense employed by Mr. Hasluck is a tire 
lathe. In another place Mr. Hasluck speaks of lathes of 
60 tons weight as the maximum dimensions yet reached, 
whereas the weight has been much exceeded; and 
we also learn from him that some lathes have been 
made which will take in dises 30ft. or 40ft. in diameter. 


We never heard before of such machines. There is a| Good 


horizontal turntable at Woolwich on which the base rings 
for turrets, and even the armour-plates themselves can be 
faced, but this is certainly not a lathe, although it is over 
40ft. in diameter. 

Putting power-driven lathes altogether on one side, 
mentally correcting Mr. Hasluck’s title-page, and calling 
his work a treatise of the foot-lathe, we have no fault to 
find with it. Our author deals with his subject in a very 
practical point of view. He does not write about the 
amateur’s lathe, with a multitude of complicated chucks, 
but about a workman’s lathe, such as used to be found in 
millwrights’ shops all over the country. Our readers must 
know the kind of lathe we mean—one with a single A bed, 
about 3in. or 4in. centres, and with the screw let into a 
groove under the bed. Concerning this tool and its 
congeners Mr. Hasluck writes admirably, and gives com- 
plete instructions, not only for doing work with it, but for it. 

All lathes are in a sense alike. They have besides points 
of absolute similarity in the principles of their mode of 
action ; and therefore much that Mr. Hasluck has written 
concerning the foot-lathe can be made to apply to heavy, 
power-driven lathes, We take, for example, what he has 
said on change wheels for screw cutting. There is a 
large number of rules for finding the proper wheels to cut 
a screw of any given thread on a given lathe. But the 
rule of three is perhaps more employed than any other, 
and is that with which we are most familiar. Mr. Has- 
luck gives a rule which will be new to many of our 
readers, while it is very simple and straightforward :— 
“ Write down in the form of a vulgar fraction the number 
of threads in a given length of the guide screw, and the 
threads in the same length of the screw to be cut. 
Multiply both by a number that will produce a numerator 
and denominator equal to some two or four sets of change 
wheels. Put the quotient of the guide screw on the 
mandril, or as drivers, and that of the pitch as required 
on the guide screw or as driven ; arranged in this way the 
desired result will be attained.” Further on our author 
gives an example. To cut five threads to the inch with a 
guide screw of ‘25in. pitch, “ Put down the two rates in 
the form of a vulgar fraction $; multiplying both by 
a number, say 10, we get $$; by 15, 7; by 20, 499. 
Every one of these numbers is to be found in the usual set 
of change wheels, and in practice we simply select those 
two which are of most convenient size.” Of course 
fractional pitches have to be cut now and then. Mr, Hasluck 
shows how this can be accomplished by using several change 
wheels instead of two by the rule we have reproduced. 


We can safely recommend the work to young engineers. 
To the amateur who has not yet advanced to rotating 
tools, geometrical chucks, and such like, it will be 
simply invaluable. To the student it will convey a great 
deal of useful information, and it is no small point in the 
author’s favour that he writes very good English in a 
pleasant style ; his descriptions are lucid, and his drawings 
excellent. Certain of his instructions are never carried 
out in engineers’ shops, and would enhance the cost of 
work, prolong the time spent in doing it; but 
the pupil who can read Mr. Hasluck after hours, and can 
see lathe work done while he is in the shops, will readily 
find out for himself in what way Mr. Hasluck’s practice 
differs from that of the engineer, without assistance from 
us. As far asit goes, the book is very good indeed, but then 
it does not go quite far enough. 
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TENDERS. 


WALTHAMSTOW. 


For building a Mortuary and Disinfecting Oven, except Iron- 
work. Mr. George B. Jerram, A.M.I.C.E., Surveyor. x 


8s. d. 
Fuller, Walthamstow 149 0 0 
Probert, Walthamstow .. 1235 0 0 
Barton, Walthamstow .. .. .. 8 0 0 
Good, Walthamstow—accepted .. 99 0 0 


WALTHAMSTOW. 


Tenders for Sewers, &c. Engineer, Mr. George B. Jerram, 
A.M.I.C.E. Quantities by Messrs. Hovenden, Heath, and Berridge. 


Contractor’s Contract Contract Contract Contract 

name. No. 11. No. 11. No, 12. No, 13. 

b 
Deductions if 12in. 
pipe is used instead 
of 15in, do. 
2a dé 244 & 
Stubbs .. 1348 0 0 .. 73 00 5876 0 0 4272 0 0 
T. Adams 13388 9 9 .. 30 3 6 5256 18 2) 3964 19 8} 
J. Simmons... 1272 610 .. 63 4 6 5191 18 2 3928 8 8 
Porter .. 1216 811 .. 3910 0 5364 14 3} 3584 10 5 
Rutty .. ..1211 26 .. © 0 2 5052 6 4 3919 7 4 
Wilkes & Co. 127610 1 .. 3411 3 495810 5 .. 369% 111 
Hunter 1066 11 3. 38.17 0 4548 10 .. 3486 6 4 
Botterill 1093 0 0 .. 48 0 0 4625 0 0 .. 3376 0 0 
Acock.. 108917 0 .. 8816 0 4338 8 3 .. 3340 1410 
McKenzie 1004 00 .. 48 00 4378 0 0 .. 3067 0 0 
Neave .. .. 1080 5 4 .. 200 9 0 74 210 .. 32271111 
J. Bloomfield 1000 0 0 .. 54 0 0 4238 0 0 .. 3100 0 0 
J. Bell.. 4124 0 0 .. 309816 3 
Dewitt.. 9438 00 .. 4218 9 4072 0 0 .. 3185 0 0 
oe -- 97610 6 .. 4816 6 425116 0 . 970 10 0 

Stevenson 918 0 0 37 0 0 3695 6 0 .. 2697 0 0 
Ford &Everitt 860 0 0 50 0 0 .. 3808 0 0 .. 2655 0 0 
Palmer.. .. 89 206 .. 837 611 *8547 19 9 .. 2655 5 9 
Currall & Co, *849 16 6 *3616 5 .. 3525 0 0 .. *2595 10 0 
Reeves .. .. 1479 211}... 2% 7 2. 
Jesse Jackson 1222 0 0 00. 
Stracham .. 94011 4 1 8 
Engineer's es- 

timate $56 0 0 _ 8710 0 0 3207 14 0 


* Accepted subject to usual conditions. 


THREE-CYLINDER COMPOUND ENGINE. 


Tus engine, constructed for a French cotton mill, has 
been specially designed to get the most equable possible 
turning, and it has therefore three-cylinders compounded. 
The single high-pressure cylinder is 19in. diameter, and 
the two low-pressure cylinders 26in. diameter; all 3ft. 6in. 
stroke, working on three cranks placed at 120 deg. apart, and 
intended to work at fifty revolutions per minute, with a steam 
pressure of 60 Ib, in the boilers, The power is transmitted from 
a fly-wheel 20ft. diameter by twelve 5in. ropes all passing over a 
pulley 6ft. Gin. diameter on a second motion shaft. Steam is 
admitted to the high-pressure cylinder by means of two main 
D valves, one at either end of the cylmder, having a fixed inter- 
mediate plate and cut-off plate on the back of each, the cut-off 
being automatically regulated by the governor by means of 
Dobson’s patent valve gear. After doing duty in the high-pressure 
cylinders the steam passes over the top of the same to the valve 
casing between the two low-pressure cylinders, which is enlarged 
to act as a receiver as well, and is then admitted to the low- 
pressure cylinders by two ordinary double-ported valves placed 
back to back. All three cylinders are steam jacketted, and con- 
nected directly to the valve casing of the high-pressure cylinder. 
The air-pump is 22in. diameter and lft. 9in. stroke, and worked 
off the crosshead of the centre engine by means of a bell- 
crank and rocking shaft, and is completely surrounded by the 
condenser. 

On page 12 we illustrate the valve gear of this engine. A is the 
slide bar, R' R? are steel slips on it, B' B? slider loose pieces 
of hardened steel; C is the slider, D' D? are rocking cam levers, 
E' E* regulating connecting rods, Ft F* levers ted by 


and therefore the cut-off plate J*, are pulled forward along with 
it, until the rocking cam lever D? is so canted that B? is raised 
clear of the slip R*; thus permitting the spring S to force back 
the piston I? into its original position, and therefore the cut-off 
plates to the central position, thus closing the port. The action at 
the front end is exactly similar. The governor, by acting on G, 
causes the levers D' D® to approach or recede from one another, 
thus causing the let-off to take place earlier or later. The cut- 
offs at each end of cylinder can be altered independently of each 
other w serews on E? E*, or both together, by regulating 
screw N, 


UPON A MODIFICATION OF WHEATSTONE’S 
MICROPHONE AND ITS APPLICABILITY TO 
RADIOPHONIC RESEARCHES.* 


By ALEX. GRAHAM BELL. 


In August, 1880, I directed attention to the fact that thin discs 
or diaphragms of various materials become sonorous when exposed 
to the action of an intermittent beam of sunlight, and I stated my 
belief that the sounds were due to molecular disturbances produced 
in the subst posing the diaphragm}. Shortly afterwards 
Lord Raleigh undertook a mathematical investigation of the subject, 
and came to the conclusion that the audible effects were caused by 
the bending of the plates under unequal heating }. This explanation 
has recently been called in question by Mr. Preece,§ who has expressed 
the opinion that, although vibrations may be produced in the ion by 
the action of the intermittent beam, such vibrations are not the 
cause of the sonorous effects observed. According to him the aerial 
disturbances that produce the sound arise spontaneously in the air 
itself by sudden expansion due to heat communicated from the 
diaphragm, — increase of heat giving rise to afresh pulse of air. 
Mr. Preece was led to discard the theoretical explanation of Lord 
Raleigh on account of the failure of experiments undertaken to test 
the theory. He was thus foreed—by the supposed insufficiency of 
the explanation—to seek in some other direction the cause of the 
phenomenon observed, and as a consequence he adopted the 
ingenious hypothesis alluded toabove. But the experiments which 
had proved unsuccessful in the hands of Mr. Preece were perfectly 
successful when repeated in America under better conditions of 
experiment, and the supposed necessity for another hypothesis at 
once vanished. Ihave shown in a recent paper read before the 
National Acad of Sci || that audible sounds result from the 
expansion and contraction of the material exposed to the beam ; and 
that a real to-and-fro vibration of the diaphragm occurs capable of 
a sonorous effects. It has occurred to me that Mr. Preece’s 
ailure to detect with a delicate microphone the sonorous vibrations 
that were so easily observed in our experiments might be explained 
upon the supposition that he had employed the ordinary form of 
ughes’s microphone, shown in Fig. 1, and that the vibrating area 


A 
was confined to the central portion of the dise. Under such cir- 
cumstances it might easily happen that both the supports a, 6, of 
the microphone might touch portions of the diaphragm which were 
practically at rest. It would, of course be interesting to ascertain 
whether any such localisation of the vibration as that supposed 
really occurred, and I have great — in showing to you 
to-night the apparatus by means of which this point has been 
investigated. (See Fig. 2). The instrument is a modification of 
tthe form of microphone devised in 1827 by the late Sir Charles 
Wheatstone, and it consists essentially of a stiff wire A, one end 
of which is rigidly attached to the centre of a metallic diaphragm 
B. In Wheatstone’s original arrangement the diaphragm was 
placed directly against the ear, and the free extremity of the wire 
was rested against some sounding body, like a watch. In the 

resent arrangement the diaphragm is clamped at the circum- 
foams like a telephone-diaphragm, and the sounds are conveyed 
to the ear, through a rubber hearing-tube C. The wire passes 
through the perforated handle D, and is exposed only at the 
extremity. When the point A was rested against the centre of a 
diaphragm upon which was focussed an intermittent beam of sun- 
light, a clear musical tone was perceived by applying the ear to the 
hearing tube C. The surface of the diaphragm was then explored 
with the point of the microphone, and sounds were obtained in all 
parts of the illuminated area, and in the corresponding area on the 
other side of the diaphragm. Outside of this area, on both sides 
of the diaphragm, the sounds became weaker and weaker, until at 
a certain distance from the centre they could no longer be 
perceived. At the points where one would naturally place the 
supports of a Hughes aio RE (see Fig. 1) no sound was 
observed. We were also unable to detect any audible effects when 
the point of the microphone was rested against the support to 
which the diaphragm was attached. The negative results obtained 
in Europe by Mir. Preece may, therefore, be reconciled with the 
positive results obtained in America by Mr. Tainter and myself. 
A still more curious demonstration of localisation of vibration 
occurred in the case of a large metallic mass. An intermittent 
beam of sunlight was focussed upon a brass weight (1 kilogram), 
and the surface of the weight was then explored with the micro- 
phone shown in Fig. 2. A feeble but distinct sound was heard upon 
touching the surface within the illuminated area and for a short 
dist: tside, but not in other parts. In this experiment as in 


spur segments; G is a lever connected to the governor by means 
of a rod with a hand regulating screw N; H is a double-action 
dash pot, having two pistons I' [*, and one spiral spring S com- 
mon to both; J* cut-off plate, K* the intermediate plate, 
held stationary by projections on it entering the slots L' L* 
in the casing; M* one main D valve. When in the central 
position both steam ports are closed by the cut-off plates. The 
action of the valve motion when steam is being admitted to the 
back end of the cylinder is as follows: The cut-off excentric moves 
the slider to its furthest position from the crank shaft, when the 
loose piece B® drops down into the recess in A, so that on the return 
of the slider, B* comes in contact with R*, and thus the slider, 


the case of the thin diaphragm, absolute contact between the 
point of the microphone and the surface explored was necessary in 
order to obtain audible effects. Now, I do not mean to deny that 
sound waves may be originated in the manner suggested by Mr. 
Preece, but I think that our experiments have demonstrated that 
the kind of action described by Lord Raleigh actually occurs, and 
that it is sufficient to account for the audible effects observed. 


ne 


a before the Philosophical Society of Washington, D.C., 
llth, 1881. 

+ Amer. Ass. for Advancement of Science, Ang. 27, 1880, 

Nature, Vol. XXIII. 


Pp. 274, 


1881, 


§ Roy. Soc., Mar. 10, 
| April 21, 
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DOBSON’S PATENT VALVE GEAR. 


MESSRS. DUNCAN, STEWART AND CO., ENGINEERS, GLASGOW, 


(For description see page 11.) 


DETAILS oF 
AUTOMATIC CUT-OFF MOTION 


FLEVATION 


ENLARCED 
VALVE CEAR 


SLICER 


SLIDER LOOSEPIECE 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On *Change in Birmingham to-day—Thursday—and in Wolver- 

hampton yesterday, the quotations for lattens were £9 17s. 6d. per 

ton, £8 10s. for doubles, and £7 15s. for singles. 


The galvanisers reported themselves more full of work than a | 


week ago, and prices were £15 for galvanised corrugated roofing 
sheets of 24 w.g., packed in felt, delivered in Liverpool or London. 
At that price a few transactions were recorded. The minimum 
figure for baling strip, not of the lightest weight, was £6 5s., 
delivered in Liverpool. 


ee them ; and it is also stated that some masters are already 
wi 


illing to give a portion of the advance wished for. 

Encouraged by the success of the leather curriers of Walsall in 
obtaining a hearing before the French Treaty Commissioners, the 
other branches of the staple industry of the town have just met to 
consider their grievances under the proposed tariff. The value of 


the leather exported to France from this country ——— is | 
lk of 


upwards of a quarter of a million sterling; and the great bu 

this goes from Walsall. The new tariffs on many of the goods 
used in saddlery are, it was urged, almost prohibitory. All men’s 
saddles would be charged a duty of &s. each, and adi 


es’ saddles | 


| 10s. each, irrespective of quality. The bridle trade would be | 
affected more seriously than any other in the town, the inferior | 
| common coal, 4s. 6d. to 5s, 3d.; good burgy, 4s. 3d. to 4s. 9d.; and 


Common bars were a little more in demand; so too were small | 


Medi 


angles and tees. Prices ranged from £5 15s. upwards. 


articles being subject to the same duty as those which cost double 
= poss Nickel goods are also sufferers. Paris is Walsall’s 
chie ti 


uality bars were likewise in improved request at £6 2s. 6d. to 
10s. and £6 12s. 6d. At the last an excellent quality was 
procurable. Marked bars sold slightly better at £7 12s. 
£7 12s. 6d. Very little was heard either in Birmingham or 
Wolverhampton of the £7 10s. price which a few weeks ago was 
demanded by two or three firms. Orders for both marked and 
— bars are arriving from the Colonies and our great Eastern 
ependency. 
late orders were difficult to secure. Even girder and bridge 
plates were less in request ; but it is believed that a better business 
will be done so soon as the quarter is well turned. C sorts 


industry. ” A list of goods was drawn up with the exporters’ ideas 
of what the duties ought to be annexed. It was determined to 


to | forward this to the Commissioners, and to ask for the reception of 


a deputation. 


NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manchester.—Although it can scarcely 
decided improvement has set in, the more 


were £8 per ton, and from this figure, up to £9 10s., prices ranged 
accerding to quality and favourite brands. 

The latest mail advices received by merchants in this district 
give — in Melbourne as :—Corrugated galvanised iron, ordin: 
brands, £20 10s. for 28 gauge; best brands, £21 10s. to £22 ; blac 


£11; bars and rod iron, £8 10s. to £11; and hoop iron for trade 
ne £10 to £11. Tin plates were about 21s. 6d. per box for 
.C. coke. 

This afternoon pigs were a little firmer. 
vendors who reported better prices by from 1s. 3d. to 2s. 6d. per 
ton than some of their customers would have given a week or ten 
days ago. These improved rates applied equally to Derbyshire 
and Northamptonshire pigs, and likewise to hematites. Both the 
former pmo: were quoted at the advanced price of £2 5s. per 
ton ; and there had been some sales on Saturday last at £2 3s. A 
few consumers who had previously declined to buy hematites at 
£3 5s. are this week giving that price. 


Staffordshire all-mine pigs were easy to be had at £3 2s. 6d., and | have been 


there was a 
might have 
£3. Shropshire all-mine iron was abundant at £3. Pigs having so 
little cinder in their mixture as to be classed as all-mine are, how- 
ever, being delivered into this district from remote centres of pro- 
duction at £2 2s. 6d. per ton. Staffordshire cinder iron was easy 
to purchase at £1 17s. 6d. The class of pigs in which most 
business was done were those suitable for foundry purposes ; still 
the purchases were not so free as was noticeable a Ae ago. 
e next quarterly meetings will be held on July 13th and 14th. 
The second half of the year is being entered upon with rather more 
confidence by ironmasters than col hoon expected. 
Representative South Staffordshire colliers and their employers 


sede the Employers’ Liability Act. 
coal miners were favourable to the scheme, but that the thick coal 
men were undecided, as they have not been accustomed hitherto 
to contribute to any kind of society. It was resolved to establish 
and accept the scheme and put it in operation at once for the bene- 
fit of the thin coal men, leaving the thick coal men to move for 
themselves. 

The delegates of the Staffordshire Miners’ Federation, at a meet- 
ing in Wolverhampton on Tuesday, a resolution expressing 
regret that “‘certain employers at 


to interview the employers. They will t 

masters to 

“empowered to take action to enforce the resolution.” 

The operatives in the Staffordshire wrought nail trade, to the 
it is esti bod 


out on strike on Monday in accordance with resolutions passed | 


the preceding week. Their object is to obtain the wages | 


| 


duri 

id by the ‘1878 list”—an advance of 10 per cent. upon the 
* 1879 list,” and of 30 per cent. upon present wages. Happily the 
strike is not likely to be a long one, for the men have ing to 


g women—of about 28,000, came | 


There were indeed» Jocal iron, but makers are very firm at their full rates, the mini- 


| almost exclusively in America. Extensive plant has now 


: irchills are paying 14d. per | 
stint less than the recognised scale.” A deputation was appointed | Smith and Coventry, of Manchester, for grinding ti 
to induce the Birchills | 


y their men according to the scale; and they were | 


maintained. 


especially with South American markets, in this | 


ing the clearance on the drill by raising and lowering an oscillating 
arm on which it is fixed. The drill being thus held solid, the clear- 
ance is ground upon it by a siinple movement of the point of the 
drill about a fixed centre arranged in such a manner that the 
enone clearance is given by one movement. The first lip having 
n ground, by means of a simple dividing head the drill is re- 
volved exactly half a revolution, and the second lip is then ground, 
so that a ectly even length is secured on both lips. Several of 
these machines, I understand, have recently been supplied to the 
Government dockyards, 
In the coal trade business is extremely dull. The average prices 
at the pit mouth are about as under: Best house coal, 8s. 6d.; 
seconds, 6s, 3d. to 6s. 9d.; good screened gas coal, 6s. 6d. to 6s. 9d. ; 


good slack, 3s. 9d. to 4s. 3d. per ton. 

Coke is in moderate demand at about late rates, small cokes 
averaging about 8s, to 10s., and large 12s, to 14s. per ton at the 
oven. 

Barrow.—The iron and steel trades in this district are fairly but 
not mip employed, except perhaps in one or two instances. 
Fully one-third of the furnaces in the district are out of blast, but 
at Barrow makers are, comparatively speaking, well off, inasmuch 
as they have twelve out of fourteen furnaces making iron. Orders 


| are very well held, and makers have at present as much work in 


et be said that a 
ealthy tone which I | 
d in the iron trade of this district last week has been fairly | 
Lancashire makers of pig iron report that a very | 


fair amount of business has been coming to hand during the past | 


week, and as the iron is going direct into the hands of consumers, 
this is a satisfactory indication of a better state of things in the 


| district. Consumers, also, are showi e confidence, and are | 
sheets, Nos. 8 to 18, £11; Nos. 20 to 26, £13; plates firm at £10 to | swine 


ving out orders for larger quantities than “| have been doing of 
oo whilst sales could be freely made up to the end of the year ; 
but local makers decline to go further than the next three or four 
months. No alteration has yet been made in the quotations for 


| mum quotations for delivery into the Manchester district being 
| 43s. for No. 4 forge, and 44s. for No. 3 foundry, less 24; but in some 
| cases 6d. per'ton above these figures is being asked. 
In outside brands the chief business doing has been in Lincoln- 
shire irons, the prices which makers are now asking for Derbyshire 
and Middlesbrough brands tending to check any business in this 
district. Lincolnshire irons, however, have maintained the 
| advance of 1s. per ton put on last week, and fair sales of forge 
iced at 43s. 10d., whilst foundry has been sold at 


ood all-mine pig made from Staffordshire stone which | 44s, 10d. ton, less 2}, delivered equal to Manchester. 
bought at from 1s. 3d. to 2s. 6d. per ton under | 


Finished iron appears to be meeting with a fair inquiry. Bars, 
| hoops, and sheets are in demand for oat and the last-named 
| class of goods is also going off tolerably well for home consumption. 
| Makers generally also speak more hopefully than they have been 


doing of late, and prices as a rule are firm, with a slight advance | 


| being obtained in some cases. For delivery equal to Manchester 
| or Liverpool, the average quotations are about £5 15s. to 
| £5 17s. "ba. for bars, £6 5s. to £6 10s. for hoops, £6 15s. to 
| £6 17s. for common plates, and £7 12s. 6d. up to £7 17s. 6d. for 
ordinary sheets. 


A considerable number of American orders for machine’ 


chester district are at present tolerably busy making general tools, 
such as radial drills, planing, slotting, and drilling machines, for 
the United States. 

A short time back I referred in my Notes to the fact that tool 
makers in this district were developing the manufacture of twist 
drills, which, until a comparatively recent date, were cme 3) 
en lai 
down by some of the firms in this district for this class of work, and I 
need scarcely add that improvements in the method of manufac- 
ture are being introduced. During the week I have had brought 
under my notice an excellent machine speciall a by Messrs. 

ne drills, which 
is perhaps one of the mostimportant operationsin their manufacture, 
as it isan essential condition to secure an even length to each lip of 
thedrill. This machine consists of a grindstone trough with a stone, 
30in. diameter and 5in. broad, driven by a three-speed cone pulley 
to which are attached compound slides for giving the necessary 
movements for setting on the cut and traversing over the periphery 
of the stone, and the grinding apparatus specially designed by 


cram up solid while being ground, the grinding being ‘orm 
by.tanvening the drill across the stone and at the same tame grind- 


| is now | 
e ! 0 coming into Lancashire, and some of the large firms in the Man- 
ve again met to consider a mutual insurance scheme to super- | 

It was reported that the thin | 


hand as will furnish employment for a few months. Deliveries, 
however, are not nearly so large as they were expected to be at 
this part of the year, and it is now more than ever evident that 
the competition experienced from the other districts engaged in the 
manufacture of Bessemer and other classes of iron is having the 
effect of checking any buoyancy which the market may have. 
During the past few days there has undoubtedly been a better 
tone, but prices, although they are a shade firmer, do not show 
any quotable alteration. The steel makers of the district have 
their hands fairly filled with work, and the mills are work- 
ing very full time, the output of both rails and merchant 
steel being very extensive. Shipbuilders have not booked any new 
orders of note, but both in the erecting and engineering depart- 
ments there is very great activity. No change can be noted in the 
dull state of the finished iron trade, but there still seems reason to 
believe that in dull times this trade will be driven out of the 
district. Iron ore sells slowly at easy rates. One or two encou- 
raging finds of iron ore in this district lately have opened the eyes of 
explorers, and have pointed to the probability that rich metal lies 
in abundance in parts of the Furness district where hitherto ore has 
not been found. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE event of the week is the changing of the old-established 
firm of Thomas Firth and Sons, Norfolk Works, into a limited 
company, restricted to members of the Firth family. It is no 
secret that it was the intention of Mr. Mark Firth to have 
carried out this change in his lifetime, and had he not been so 
suddenly cut off, it would have) been completed. The com- 
pany was incorporated on the 15th June last, with a capital of 
£320,000 in 640 shares of £500 each. Mr. Mark Firth had five 
sons, only one of whom, Mr. John Bradley Firth, has attained 
his majority. The trustees of the late Mr. Firth sign the register 
for the other sons, who will form the company when they reach 
the age specified in the will. The company at present consists of 
Mr. Charles Henry Firth, Mr. Edward Firth, and Mr. Thomas 
Firth—brothers of the deceased—Mr. J. B. Firth, Mr. L. J. 
Firth—son of the late Mr. John Firth—Mr. J. Loxley Firth—son 
of Mr. Edward Firth—and the three gentlemen who, with two 
members of the Firth family, act as executors under the will. 

Messrs. John Brown and Co., Limited, held their annual meet- 
ing on Wednesday. Mr. J. D. Ellis, the chairman, presiding. The 
report, declaring a dividend of 5 per cent., was adopted. It was 
stated, I understand, that the shareholders would shortly be asked 
to furnish the further capital, either in the form of 5 per cent. 
preference shares or by oll. The last call was made fourteen years 


ago. 

Messrs. Brown, Bayley, Dixon, and Co., Limited, the successors 
of Messrs. Brown, Bayley, and Dixon, Limited, have now placed 
their scheme before the public. The substance of it has been 
anticipated in previous letters. The capital is fixed at £150,000, 
divided into 8000 A and 4000 B shares of £12 10s. e latter will 
be issued as fully paid-up, and allotted—without payment—to the 
allottees of A shares, on which it is pro to up 
£7 per share, The directors are to hold 1400 A shares, 
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being more than one-sixth of the entire capital | clared, the directors wisely deciding to do so Generators, W. Cook and D. Mylchreest, rom W = London.—A 
of the com The results of the trading | until the bank balances are extinguis or very com. — > . 

during the. liquidation are reported to lave much reduced. Most of the shares are held in Birkenhead. Dritts, E. E. Bentall, Maldon. — 
been satisfactory, both as regards working profit | the Sheffield and Manchester districts. 7 


and amount of income. Cr od at a distance 
will be interested to know that the compostion 
of 6s. 8d. in the pound is payable in three 
instalments—3s. 4d. within six weeks of the 
registration of the new company, ls. 8d. on the 
30th November next, and Is. 8d. on the 15th 
April next. I believe the new company 
successfully launched, 

Ata meeting of the executives of the South 
and West Yorkshire Miner’s Association, held at 
Barnsley this week, it was a son that the 
amalgamation should take effect from July 1st. 

A number of pony drivers bri work at 
Denaby Main Colliery on Monday for an advance 
of 2d. and 3d. per day. The lads did not clearly 
know their own minds, several of them desi to 
return to work on the terms against which they 
struck, provided the wages were paid by the 
company instead of the contractors, and others 
wishing to stand out for the advance. No doubt 
a settlement will soon be arrived at. 

An increased demand for the best qualities of 
crucible steel is noted from the States. Rails, 
armour plates, ship plates, and boiler plates 
continue in heavy request. Other departinents 
unaltered. 

The petition with reference to the French 
Treaty ies been signed by over 12,000 working 
men, Other ‘cone were still to come in from 
the workshops. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tuer iron market, after experiencing about a 
week of firmness, with a tendency to increased 
rices, has again become quiet. The changes have 
| a due to speculative influences founded upon 
rumours with reference to a slight diminution in 
the production, These reports were believed to 
have good foundation a week ago, but arrange- 
ments have since been made to keep in blast for 
at least a short time longer four furnaces at one 
of the ironworks, which were expected to be 
damped down at the end of the present week. 
As a result, and failing a disposition 
of the ironmasters as a to curtail pro- 
duction, the uotations of, warrants have 
receded, and there is less firmness in the 
market. The production continues large, although 
the sale appears to be rather smaller than 
it was at this time last year. At the close 
of the year the stocks of pig iron in Scotland 
amounted to 739,000 tons. Bev the past six 
months the make is believed to have been about 
645,000 tons. The shipments and the amount 
sent by rail to England are calculated at 272,000, 
and the local consumption at 220,000 tons, thus 
leaving 892,000 tons in stock, of which Messrs. 
Connal and Co. hold 565,500, and makers 
326,500 tons. This gives the increase of stock 
since the beginning of the year at 153,000 tons, 
which is certainly very large when it is considered 
that there are eight more furnaces in blast than a 
year ago. 


Business was done on Wednesday from 46s. 8d. 
to 46s. 10}d. cash and 46s, 10d, to 47s. one 
month. ‘o-day—Thursday—the market was 


quiet at 46s, 10d. fourteen days and _ lid. 
one month and 46s, 10d. to 46s. 84d. cash 

Business was done in the warrant market on 

Friday forenoon at from 47s. 1d. to 47s. 6d. cash, 
and 47s, 2d. to 47s. ig? wy month, the afternoon 
quotations bein; ng 47s. 5d. to 47s. 9d. cash and 
47s, 6d. to 47s, 84d. one month. The tone became 
weaker on Monday, when business was done in 
the morning at 47s. 6d. to 47s. 1d. cash, and 
47s. 7d. to 47s. 2d. one month. In the afternoon 
tr tions were effected from 47s. 2d. to 46s. 11d. 
cash and 47s. 3d. to 47s. 1d. one month. On Tues- 
day the market was quiet at 46s. 11d. cash and 
47s. Ohd. one month to 46s, 8d. cash and 46s, 11d. 
one month. Owing to the demand for iron direct 
from the makers, quotations of special brands are 
a little higher, the following being the figures :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
54s. 6d.; No. 3, 49s.; Coltness, 56s. 6d. and 
49s, 6d.; Langloan, 56s. 6d. and 49s.; Summerlee, 
54s. 6d. ‘and 47s. 6d.; Calder, 55s. and 49s.; Carn- 
broe, 51s. 6d. and 47s. ; ; Monkland, 47s. 6d, and 
45s. 6d.; Govan, at Broomielaw, 47s. 6d. and 
45s. 6d.; Shotts, at Leith, 56s. and 49s. 6d.; 
Carron, at Grangemouth, 52s. 6d. (specially 
selected, 56s.) and 51s. 6d.; Kinneil, at Bo'ness, 
47s. 6d. and 45s, 6d.; Glengarnock, at Ardrossan, 
51s. 6d. and 48s.; Eglinton, 48s. and 45s.; and 
Dalmellington, 48s, and 45s. 6d. 

Most of the — of the malleable iron 
trade are still well ete and with the excep- 
tion of cast iron pipe makers, makers of manu- 
factured iron are likewise doing well. 

The Satunenteen still remain on strike at the 
Steel Company of Scotland’s Newton and 
Blochairn works. 

The coal trade continues very good for the 
season, the shipments bein; satisfactory. 
There is a good demand for steam coals, and 
altogether there is little reason to complain. 
Prices are low, but so also are the miners’ wages, 
and in the absence of unionism and strikes any 
requisite amount of work can be got out of the 
men, who — in better circumstances then in 
some years when their pay was higher, with more 
frequent interruptions to work. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mr. HOoLtAND has been appointed works 
manager at Ebbw Vale. The gist of the report 
issued by the directors of this company on Satur- 
day last is that a gross Lac wad for the year ended 
31st March has been realised of £75,688 6s. 8d. 
Striking off —_ yenses of head office and legal 
expenses, together with interest on debentures 
shares, a net profit is shown of 

This balance is aj ——. 
: Written off for depreciation ropert; 
£22,028 11s.; and the remainder, £12,378 4s. 1d. 
added to last year’s balance, which increases the 
amount - the credit of profit and loss account 
to £46,192 18s, 8d. No dividend has been de- 


absolute sale is now fully expected to take 
nlace of the whole of Booker’s Works, Pentyrch, 
Melingriffith, and the coalfields. 

One of the best industries in the Swansea dis- 
trict is that of patent fuel, no less than 7000 tons 
having been shipped last week, and 17,000 tons of 
coal. In coal there was a tendency upward some 
weeks back, which has been pr fn quieted. 
There is also another unfavourable characteristic 
of existing trade—so many stoppages have taken 
or of ironworks and tin-plate works that small 
coal has become a drug, and can be bought at 
almost any*hing at some collieries. Coke-makers, 
too, complain, and prices rule low for all but best 
qualities. 

Tin-plate continues at its minimum_ price. 
Common cokes are quoted for delivery or London 
as low as 14s. 3d. Fortunately makers of good 
brands hold orders at better figures. Another 
rupture has taken p amongst the workmen 
at Old Lodge Works—tin- plate—Lianelly. The 
sliding scale of Coal- 
masters held a meeting at Cardiff this week, 
under the presidency of Mr. W. T. Lewis The 
only subject bro’ —— under notice was a private 
inquiry submitted by the men, and discussed in 
private. 

No practical step has taken place at Cyfarthfa. 
It is expected that the railway connection between 
the Cyfarthfa collieries and the Taff Vale Rail- 
way will be carried out. 


THE PATENT JOURNAL. 


Condensed from the ges the Commissioners of 


*,* It has come to our notice tice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue ENGINEER at 
which the Specification they —a- is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue EnGIneEeR 
the numbers there found, which only 

es, in place of turning to those pages and 
e numbers of the Specification, 


Applications for Letters Patent. 
*,* When have been “communicated” the 
“tame ¢ an — of the communicating party are 


June, 1881. 
2709. Serrinc Caps in Empry Cartrivces, W. Lorenz, 
Germany. 
2710. Arr-COMPREssING Enornes, E. Holt, Radcliffe. 
2711. Stenars for Raitways, T. Putnam, New York. 
2712. Teteorapns, D. Nicoll, London. 
2713. Compinc Macuines, J. Walker and J, Stephen- 
_son, Shipley. 
2714. 
2715. 
2716. 


Utixisation of E. Waite 

NecktTiEs, J. Thomas and hite, London. 

FILTERING Water, P. Justice. Hyatt U.8.) 

2717. Steam Borvers, H. Lake.—(£. Hall, U. 8.) 

2618. CARRIAGE BRAKES, W. Corteen wot T. Cooper, 
_Brentford. 

. REAPING and J. Lines, Hadle’ 

. WasHine Woot, J. Petrie, jun., Rochd 

Eco Timers, A. Birmingham. 
MACHINES, —(G. Copeland, U.S.) 

. ScREW Prope.ers, G. Leslie, Fairfield. 

. Giass Bort es, J. Jeffs, London. 

. Forminc Mou ps, F. Ley, Derb 

. CaRRIAGEs, D, Kerridge, Needham Market. 

22nd June, 1881. 

7. Heaups, W. Gedge.—(N. and J. Chaize, France.) 
. Excavatinc Harsours, &c., W. Smith, N.B. 

. Burrons, &c., J. Harrington, Brixton. 

. SWEETMEATS, ‘H. Bories and P. Tostain, Paris. 

- Keys for Locks, C. Strauss.—(0. Strauss, Germany.) 

732. Sticinc Apparatus, G. Robertson, Glasgow. 
. A. Browne. Germany. ) 

. Gas Burners, W. Brewer, London. 

. Buckxes, J. Belicard, Manchester. 

. ComBine Woot, J. and W. Baldwin, R. Haddon, 

and J. C. Dyson, Halifax. 

. Sprnnine, W. and J. Riley, York. 

2738. TREATING BESSEMER Merat, P. Jensen. -(H. 
Tholander, Sweden.) 

2739. DistRIBUTING Etectricity, H, E. Newton.—(A. 
Gravier, Paris.) 

2740. REFRIGERATING Apparatus, A. Haslam, Derby. 

2741. CoLourING Matter, A. Gough, Buckingham. 

2742. CALENDERING PRINTED Paper, H. H. Lake.(¢. 
Chambers, jun., Philadelphia, U.S.) 

2743. Pavements, H. Lake.—(D. McLean, New York.) 

23rd June, 1881. 

Cans, C. Laurent and H. W. Brand, Middlesex. 

2745. Manure, E. Davies, Liverpool, & E. Massey, 

2746. Boots and Sxoes, D. W. Cuthbert, Glas; 

7. PuRiFIcation of G. Bischof, Mi 

. Feepixe Woot, W. Cliffe and T. E. Ainley, York. 
STEERING Gear, A: Higginson, Liverpool. 

DeposiTING G. Bower, St. Neots. 

. Formic Joints, D. Church, Southwark. 

2. Packine for Boxes, F. des "Vox, Middlesex.— 

(G. van Wagenen, U.S.) 

3. Heatine Fornaces, T. Adams, Brierly-hill. 

. Pens, W. R, Lake.—-(F. X. Pozndnski, Paris.) 


24th June, 1881. 

. Drives for Sewina J. Belfast. 
Stream Surps, G. A. Cochrane, Live’ 

Yary, J. and T. A, Boyd, 

. SEPARATING Boptgs, &c., H. J. Smith, Glasgow. 

. Door Latcues, 8. L. Coales, B Buckingham. 

. AXLE Guarps, J. Whittle, 

ELECTRO-MAGNETIC Macuine, L. A. Groth.—(D, 

Liége.) 
2762. Carrs and Coucues, T. Barnby, Birmingham. 

2763. WaTER-cLosets, W. Bryan, Blackburn, and A, 
Fryer, Wilmslow. 

2764. Partitions for Stats, W. 8. Hunter, Canada, 

2765. Motive Power, J. Levassor, Paris, 

. EXERCISING Macuines, H. J. Allison, Holborn.— 

. R. Judd, U.S. 

7. DRESSING LeatueEr, P. Newall and J. Barker, 

Warrington. 

2768. CoMPREsSING AIR, W. R. Lake, London.—(Z. 
Hill, Connecticut, U.S.) 

2769, Toor Hotper, W. R. Lake, London.—(£. Dervaux- 
Ibled and @. N. Schenberg, Paris.) 

2770. ELEcrRIcAL REsIsTING MEpruMs, R. H. Courtenay, 
Southampton-buildings, 

2771. FinisHine ScREW-Botts, A. M, Clark, London.— 
(Messieurs Baville and Monttctout, Paris. 

2772. Cigar Licurers, A, M. ‘k, Chancery-lane,— 
(W. W. Batchelder, New York. 5 

Spinning Macuinery, A. M. Clark, Chancery- 

lane.—(P. Townson, Hartford, U.S.) 
25th June, 1881. 

2774. Supptyine Sream for Heatinc, A. M. Clark, 
London.—(B. Holly, Lockport, U.S.) 

2775. MANUFACTURE of Gas, J. Woodward, Ancoats. 

2776. ino Stream for A. M. 
London.—(B. Holly, Lockport, U.S.) 

2777. SIGNALLING, G, Brockl klebank, Anerley, 


2744. 


a 


2781. O11, E. Stoll, Germany.) 

2782. BATTERIES, Universelle 
d@ Electricité Tommasi, Paris.) 
783. C. Sands, London, 
784. Consuminc Smoke, W. P. Thompson. —(C. 
Me William, H. Hogel, and A, Foster, U.S. 

2785. Steerers, C. G. Clarke, Kingston-upon-Hull. 

2786. Kris, T. Carder, Chudleigh. 

2787. Dryino, &c., Susstances, J. C. Mewburn.—(F. 
Stroehmer and W. H. Eales, Saxony. 

788. Osrarnine Liaut by Evecrricirty, B. J. B. Mills. 
—(F. Million, France.) 

. ROLLER Buinps, H. Otway, London. 

. Drymna APPARATUS, G. W. von Nawrocki.—(J. 
i ki and S. A i, Russic 

. Guripinc TRamcars, W. Sterling Rusholme. 

. CARRIAGES, A. Dalzell, Pall Mall. 

. VENETIAN Buiinps, J. L. Seymour, New Cross. 

. Looms, W. H. Beck.—(J. C. N. Mouret, France.) 

. Fastentne for Lecoinas, M. Hess and A. Hess, 

Steward-street, London. 

2796. Lozences, W. Sha Dy Birmingham. 

2797. Treatinc Gasgous FvEL, 8. Lloyd, Birmingha: 


m. 

2798. Raisine ALE, J. Bennett, King’s Heath, J. Herd 
and B. P. Walker, 

2799. Steam Borers, R. omson and J. Watson, 


Liverpool. 
27th June, 1881. 
. Reversine Gear, G. P. Renshaw, 
. Water Borers, F. Hocking, Liverpool. 
. Weavine, O. Drey, Manchester. 
. CLEANING Rice, KR. Douglas and L. Grant, N.B. 
. Minine Cars, F, Haddan.—(S. Henvard, Spain.) 
ROPE ATTACHMENTS, H. Haddan.—( W. Healey, U. 8.) 
. SHeep Suears, W. Gedge. J. Bogard, U.S.) 
2807, TELEGRAPH CaBLes, A. C. Ranyard, Lincoln’s- 
inn, and J. A. Fleming, Cambridge. 
2808. SigNaLLiNG, J. Jebb, London.- (W. Barker, U.S.) 
2809, MANUFACTURE of CEMENT, W. Joy, Aylesford. 
2810. Separatina F F. H. F. Engel, Hamburg. 
—(G. de Laval, Stockholm.) 
2811. Paper Currers, J. Gruneke, Paris. 
2812. Sewinc Macurnes, T. J. Denne, _ Hill. 
2813. Propucixe Desioens, E. Lee, 
2814. Envevores for Borries, W. H. London.— 
(P. Marbeut, Cognac, and C. Wi ilhelm, Argentat. ) 
2815. PREPARING Baos, A. M. Clark, London.—(/. T. 
Tichenor, Auburn, U.S.) 
2816. SPENT Lies of SoaP Works, G. Payne, Millwall. 
2817. Lamps, W. Lake.—({E. Follet and A. Bixby, U.S.) 
2818. Preventine the Escape of SPARKS from’ CHIM- 
neys, W. R. Lake. Peta Petzold, Germany.) 


Inventions Protected 1 for Six Months on 
deposit of Complete Specifications. 
2670. OpraintnG Motive Power, B. J. B. Mills, 

Southampton-buildings.—A communication from J. 

Lurant, Lyons, France.—18th June, 1881. 

2687. Governor for Steam Encines, J. M. Gorham, 
New-road, Lincoln. —20th June, 1881. 

2700. TREATING Wueat, M. Benson, Chancery-lane, 
London.—A communication from 0. Oelxe, Augs- 

burg, Germany.—20th June, 1881. 

2706. Fixinc PLarrep Fasrics, W. P. Thompson, Lord- 

street, Liverpool.--A communication from M. F. 
Sallade, New York, U.S.—20th June, 1881. 

2768. CoMPRESSING AIR, w. R. Lake, Southampton- 
buildings, London.—A communication from E. Nall, 
Connecticut, U.S.—24th June, 1881. 

2772. Cigar LIGHTERS, A. M. Clark, Chancery-lane, 
London.—A communication from W. W. Batehelder, 
New York, U.S.—24th June, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

2477. Evecreic Licutinc, R. Werderman, London.— 
2lst June, 1878. 

2488. Boots, &. E. Edmonds, London.—22nd June, 
1878. 

2573. REMoviNe Eartu, &., W. Howard, Birmingham. 
—26th June, 1878. 

2520. Turnip Turners, J. Garrood, Fakenham.—24th 
June, 1878. 

2755. DouBLe-acTion Pumps, C. F. Amos and H. W. R. 
Smith, Kingston-upon-Hull.—9th July, 1878. 

2524. Wire HEALDs, B. Barlow, jun., Manchester. 
—25th June, 1878. 

2534. Cutrinc Paper, H. M. Nicholls, London.—25th 
June, 1878. 

2553. Urinisinc Hear for Generatinc Steam, W. 
Morgan-Brown, London.—26th June, 1878. 

2587. SEPARATING WuHeEatT, J. F. Stewart, London.— 
27th June, 1878. 

2602. Grip for Raistnc Vesseus, J. L. Clark and J. 
Standfield, Lundon.--28th June, 1878. 

2663. Paper DisHes, J. H. Johnson, London.—3rd 
July, 1878. 

2712 PortaBLe Enorxes, N. Clayton and J. Shuttle- 
worth, Lincoln.—6th July, 1878. 

2517. ExpLostvE Compounpbs, F. Wirth, Frankfort-on- 
the-Main. —24th July, 1878. 

2531. CHILLED-IRON TurRETS, C. M. Sombart, Magde- 
Le —25th June, 1878. 

2529. ENDLEss Paper VessELs, J. A. Crane, London.— 
25th June, 1878. 

2533. PurIFICATION of Gas, J. J. Shedlock, London.— 
25th June, 1878. 

2689. RunninG Trams on Caces, H. Fisher, Notting- 
ham,.—5th July, 1878. 

2690. Coatinc Iron, J. F. Crease, Eastney Barracks. 
—5th July, 1878. 

2922. Pumpinc Encines, J. Gwynne, London.—23rd 
July, 1878, 


Patents on which the Stam 
£100 


Duty of 
has been pai 
Inc TimBer, A. MeNeile, Pentonville.—17th 
uly, 1874 
2208. DESTROYING Insects, A. McDougall, Penrith.— 
25th June, 1874. 
2243, Fitters, G. Bischof, Glasgow.—29th June, 1874. 
2223. Rartway SIGNALs, cS. Farmer, Kilburn, and E. 
Tyer, Finsbury.—10th July, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 15th July, 1881. 
716. Repeatinc Frre-arms, J. J. Atkinson and J. 
Needham, Middlesex.—19th February, 1881. 

746. BAROMETERS, F. H. F, Engel, Hamburg.—A com. 
from J. D. Méller.—21st age 1881. 

749. CoLourtne Matters, C. D. Abel, London.—A com. 
from C. Martius.—22nd, February, ‘1881. 

750. CoLouRING Marrers, C. D. Abel, London. —- Acom. 
from C. Martius.—22nd February, "1881. 

755. Boxes of CARRIAGE AXLEs, J. Grice, Birmingham. 
—22nd February, 1881. 

766. Purtryinc Mippiines, J. Sutcliffe, Bacup.— 
23rd February, 1881. 

781. EXTRACTING OXYGEN from NirRoGEN, H. Haddan, 

d.—A com, from E. B. Reynolds.—24th Feb- 

ruary, 1881. 

784. AuToMATIC MrasuRING Cocks, W. J. C. Joughin, 
Walthamstow.—24th February, 1881. 

810. Roasting Correz, P. Pearson, Manchester.—25th 
February, 1881. 

926. DecoraTING Bricks, &c., G. and A. Maw, Broscley, 
Salop.—4th March, 1881. 

953. CARRIAGE BRAKES, E. G. Brewer, London.—A 
com. from P. Prat.—5th March, 1881. 

1041. Fuasks, J. Hall, Sheffield.—11th 
March, 1881. 

1091. Trt1NG for Roors, A. M. Clark, London.—A com. 
from J. J. Williams. 14th March, "1881. 

1223. Pumps, A. Rigg, London. —21st March, 1881. 

1256. CoLouRING Marrers, G. von Nawrocki, Berlin.— 
Acom, from J. R. Geigy,—22nd March, 1881, 


1659. Mast Wincnes and Capsrans, E. E. and F. A. 
tall, Maldon.—14th 1881. 

1675. TREATMENT of Maize, A. W. Elliott, Bruges.—A 
com. from C. van Outrive. —16th April, 1881. 

1714. Heatine and Cooxrine, C. R. Stevens, Lewisham. 

—20th April, 1881. 

1781. Castors, A. Bell, Edinburgh.—25th April, 1881. 

2196. Ficurep Cioru, T. Taylor and J. arburton 
Bolton.—19th May, 1881. 

2293. Piston VaLve Musica InstruMENTs, B. Mills, 
Southampton-buildings.—Com. from C. G. Conn.— 
25th May, 1881. 

2359. Fitrerine, J. Macay, London,—28th May, 1881. 

2375, MaGNeTo-ELEcTRIC Macuines, H. E. Newton, 
Chancery-lane.—Com. from C. Hussey and A. Dodd. 
—3l1st May, 1881. 

Corton, W. R. Moss, Bolton.—3rd June, 


2508. Ciocks, A. M. Clark, Chancery-lane, 
London.—Com. from J. Schweizer.—14th June, 1881. 


Last day for filing opposition, 19th July, 1881. 

751. TREATMENT of Roots, R. Stone, London.—22rad 
February, 1881. 

753. Bicycies, G. Ash, Southsea.—22nd February, 1881. 

767. Steam BoiLers, T. Joicey, Gateshead-on-Tyne.— 
23rd February, 1881. 

770. Borres, A. London.—23rd February, 1881. 

773. Heatinc AIR Seagrave, London, an ’s 
Bevington, Bermondsey.—23rd February, 1881. 

674. ELECTRIC Lamps, J. Fyfe, London.—23rd Feb- 
ruary, 1881. 

787. VuLcanisinc ArTICLEs, T. Rowley, Manchester.— 
24th February, 1881. 

791. CHILDREN’S 


. A. Brydges, a. —A com. 


from C. Schmidt, , Berlin. —24th Fe , 1881. 
799. Gas Enorne, J. Graddon, Forest Hi 24th Feb- 
ruary, 1881. 


800. BLastinc Compounp, B. J. B. Mills, London.—-A 
com. from J. Anders, Bohemia. —24th February, 1881. 
801. BLasTING Compounn, B. J. B. Mills, London.—A 
com. from J. Anders, Bohemia.—24th February 1881. 
804. Foop for Formine Drinks, E. and J Williams, 
Swansea.—25th February, 1881. 
805. Crayons, W. Horne, Bexley.—25th February, 1881. 
808. Busnes for PULLEYs, J. Gordon, jun., Dundee.— 
—25th February, 1881. 
811. Gas Enorne, W. B. Haigh and J. Nuttall, Oldham. 
—25th February, 1881. 
818. SupstiruTe for Correr, 8. T. Francis, London.— 
25th February, 1881 
821. InpicaTine the ILLUMINATING Power of Gas, T. 
Thorp & R. Tasker, Lancaster.—26th February, 1881. 
824. Dryine Corton, &c., D. Dawson, Huddersfield.— 
—26th February, 1881. 
840. INTERNAL Parts of ‘Cupotas, B. G. D. Cooke, 
Colomendy.—28th February, 1881. 
848. Sewrnc Macuinery, H. H. Lake, London.—Com. 
from J. Fare.—28th February, 1881. 
873, Removine Ort from Tix, T. H. Morgan, Swansea. 
—lst March, 1881. 
874. CompressING FvEL, H. J. Haddan, London.—Coni. 
from E. Geisenberger and E.,Picard.—lst March, 1881. 
940. Reep Orcans, W. R. Lake, London.—Com. from 
J. Morgan.—4th March, 1881. 
1037. Packinc Materia, W. R. Lake, London.—Com. 
from R. Thompson and 'H. Norris.—i0th March, 1881. 
1081. Bae 3 Lieutinc, W. L. Wise, London. —A com. 
. Delean and La Société Hubert Freres. — 
12th. ‘Merch, 1881. 
1133. MiLk Cans, T. Harte, Reddish.—16th March, 188}. 
1497. VARNISHING Paper, W. and 8. Rawcliffe, Liver- 
pool.—6th April, 1881. 
1674. Guy CARRIAGES, J. Vavasseur, London.—1l6th 
April, 1881. 
2274. Dye CoLours, W. G. and R. A. A. White, Cray- 
ford.—24th Muay, 1881. 
2338. Stoppers for Borr.es, J. Davison, Sunderland. 
7th May, 1881. 
2355. Dousiine, &c., Woot, &c., T. Robinson, Leeds. 
—28th May, 1881 
2362. Paper-cuTTinGc Macuines, R. M. Greig, Edin- 
burgh.—30th May, 1881. 
2390. Pranorortes, W. R. Lake, London.—Com. from 
A. K. Hebard.—31st t May, 1881. 
2406. Curmmney Tops, W. stal, London.—3lst Muy, 
1881. 


from. J. R. Russell.—1lst June, 188 

2457. Feepinc Paper to Printinc Macuines, J. Dins- 
more and F. Hoyer, Lancaster.—4th June, 1881. 

2496. ELecrric Arc Licuts, E. G. Brewer, London.— 
Com. from T. Sdison.—Sth June, 1881. 

2566. Boor -EDGE SETTING Macurygs, C. H. Trask, 
Lynn, U.S.—13th June, 1881. 

2587. Ice-makinc Apparatus, W. R. Lake, London.— 
Com. from G. W. Stockman.—l4th June, 1881. 

2590. Grare-BaRs for Furnaces, W. R. Lake, London. 
—Com. from W. U. Fairbairn.—14th June, 1881. 

2622. Dryinc Limestone, &c., W. R. Lake, London.— 
Com. from The International Pavement Company, 
Incorporated.—ltth June, 1881. 


2420. Srea BoiLers, J. Henderson, London.—Com. 
1. 


Patents Sealed 

(List a7 Letters Patent which passed the Great Seal on 
the 24th June, 1881.) 

Wavish, Leytonstone.—13th December, 


- Ear Drums, H. P. K. Peck, U.S. 
—28th December, 1880. 

Se Doors, R. Waller, Leeds.—29th De- 
cember 

5498. Cast Iron, J. J. Shedlock, Uxbridge.—30th De- 
cember, 1889, 

5505. Stream Traps, H. L ter, Pendleton.—31st 
December, 1880. 

5516. Desens on Woop, A. Guattari, Paris.—3lst De- 
cember, 1880. 

4, SHapinc Har Brims, T. Rowbotham, Chester.—1st 
January, 1881. 

10. PHorocRAPHIC PrintING, A. M. Clark, London.— 
Ist January, 1881. 

79. CHRoNoGRAPH, A. M. Clark, London.—6th Jan- 
vary, 1881. 

102. Wacons, R. Hudson, Gildersome.—&th 
January, 1881. 

232. WHEELS for Veutcuss, A. M. Clark, Chancery-lane. 
London.—19th January, 1881. 

483. WHEELS for VeHICLEs, A. M. Clark, London.—4th 
February, 1881. 

502. WATERPROOF GARMENTS, J. T. Goudie, Glasgow.— 
15th February, 1881. 

1478. CLEANSING WovEN Faprics, W. Mather, Man- 
chester.—5th April, 1881. 


(List of Letters Patent which passed the Great Seal on the 
28th June, 1881.) 
5465. Raistnc SUNKEN VEssELs, W. Atkinson, London 
—29th December, 1880. 
Movutpine, F. Wirth, Germany.—29th December, 
1880. 


5478. Ammonia, H. 
cember, 1880. 

5479. OBTAINING MoTiIvE Power, J. Graddon, Forest- 

—29th December, 1880. 

5481. Sora Bep, R. E. Parr, Greenwich.—29th De- 
cember, 1880. 

5495. REGULATING ApMissION of to Frrepiaces, R. 
Burchell, Kettering.—30th December, 1880. 

5507. MovuLp CANDLEs, W. E. Nutt, Hounslow.—31s¢ 
December, 1880. 

5508. FEEDING Fiprous SuBsTANCES CaRDING Ma- 
cHines, W. Fox & J. Hall, Leeds.—3 

5509. CuimNey Pisces, J. H. ‘Badford House, 
Southsea.—31st December, 1880. 

8. FLooR E. Bull, ‘Halifax.—1st January, 1881. 

5. CENTRAL FIRE CARTRIDGES, F. Wirth, German; 


A. Dufrené, London.—29th De- 


lst January, 1881. 


14. PoRTABLE J. Tenwick, Grantham.—3ra 
January, 1881. 
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18. Trp Waaons, G. Allix, London.—3rd January, 1881. 

22. Cast Inox, C. F. Claus, Mark-lane, Londen.—3rd 
January, 18381. 

25. SHearinc Macungs, J. H. Johnson, London.—3rd 
January, 1881. 

42. Dryixc Bricks, J. Craven, Wakefield, and H. 
Chamberlain, Barnsley.—4th Janvary, 1881. 


A is placed in the circuit of the coarse wire of the 
induction coil. The fine wire of the latter is con- 
nected to earth C, and also to the line wire D as 
shown. Fig. 2 shows the arrangement for a tele- 
graph line. The transmitters and relays in this case 
are placed in the circuit of the coarse wire of the 
induction coil, and the other connections are shown. 


45. Expansion Gear for Steam Encings, J. Bodingt 
Birmingham.—4th January, 1881. 

46. Heat in Dwe Hovses, E. F. 
Osborne, Minnesota, U.8.—4th January, 1881. 

56. MecuanicaL TELEGRAPHS, W. Chadburn, Liver- 
pool.—ith January, 1881. 

63. INrLamMaBLE Composrrion, W. R. Lake, London. 
January, 1881. 

68. Weavrye, G. H. Hodson and J. Broadley, Bradford. 
January, 1881. 

83. CrrcuLak Revotvinc Measure, H. J. Allison.— 
Tth January, 1831. 

86. Rack for MecuanicaL Purposes, W. Prowett, Bir- 
mingham.—6th January, 1881. 

§8. BREECH-LOADING Fire-aRms, A. M. Clark, London. 
—ith January, 1881. 

101. Fursaces for Steam Borters, J. Lart, London.— 
Sth January, 1881. 

106. PeNHOLDERS, R. Spear, London.—Sth January, 1881. 

111. Preventinc Surps from R. G. Sayers, 
London.—l0th Janvary, 1881. 

116. P. L. Klein and G. Hundt, 
Prussia.—1l0tk January, 1881. 


118. Brusues, G. W. von Nawrocki, Germany.—1l0th 
January, 1881. 

145. Covertnc Warer-closet Seats, W. R. Lake, 
London.—12th January, 1881. 

167. Packrye for Storrmsc Boxes, C. A. Maynard, 
London.—13th January, 1881. 

191. Looms for Weavinc, J. Northrop, Skipton.—l4th 
January, 1881. 

195. CLose Stoves, H. Doulton and W. P. Rix.—l4th 
January, 1881. 

208. Prerarrye TexTILe Faprics, R. W. Morrell, Brad- 
ford, and J. Shaw, Wakefield. —15th January, 1881. 

281. CrusHinc Fiovr, P. Pfieiderer, London.—22nd 
January, 1881. 

282. VeLocirepgs, E. R. Settle, Coventry.—22nd Jan- 
uary, 1881. 

336. MecnanicaL Motor for Rorary Action, M. 
Gandy, Liverpool.—25th January, 1881. 

390. Respirators, E. Rinzi and A. A. Berthier, 
London.—28th January, 1881. 

524. Sroprerisc Borruss, F. G. Riley, London.—7th 
February, 1881. 

618. VeLociPepEes, W. H. J. Grout, South Hornsey.— 
14th February, 1881. 

685. Fasrenrnc Tires, D. M. Yeomans, London.—lith 
February, 1881. 

717. Sevr-actinc Fastener for Doors, J. Woodward, 
Wolverhampton.—19th February, 1881. 

722. Rotary Enyorxes, E. A. Brydges, Upton.—19th 
February, 1881. 

$06. Coat Gas, G. A. Northcote, London. 
—25th February, 1881. 

1108. Cor Sprxpes, G. W. von Nawrocki, Germany.— 


5th March, 1881. 
Neu, London.—19th 


1209. UmBRELLA Frames, G. 
March, 1881. 

1469. Mixixc Macuiyes, H. H. Doubleday, Was hing- 

ton.—4th April, 1881. 


List of Specifications published during the 
week ending June 25th, 1881. 


3, 6d.; 4697, 6d.; 4703, 
709, 6d.; 4714, 6d.; 4715, 2s. Sd.; 
4721, 6d.; 4727 3 4732, 5 


6d.; 
5427, 6d.; 213, 6d.; 402, 6d.; 
876, 6d.; 1093, 6d.; 1169, 6d. 


Bost atfice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch -y-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4116. Iwprovep MerHop or aNp MEANS FOR 
TransMittinc EvectrricaL CURRENTS THROUGH 
CONDUCTORS, AND FOR FACILITATING THE ACTION OF 
IxsTRUMENTS ConnecTEeD THEREWITH, IW. R. Lake. 
—Dated 9th October, 1880.—(A communication from 
L. Maiche.) 6d. 

This invention is chiefly designed for facilitating 
the transmission and reception of telephonic or tele- 


Fic.i 


1c 


‘i 


Fic.2 


graphic messages or signals, and consists in transform- 
ing at the starting station quantity currents of high 
tension produced by the battery into induced currents 


is arrang t can also be applied to the electro- 
phone patented by the inventor on the 7th August, 
1880, No. 3231. 


The inventor also describes a modifi- 
cation of his invention, which has for its object the 
neutralisation of the effects of induction caused by 
the line wires in proximity to the wire by whic 
signals are sent. 

4127. Pciverisinc Macuines, &., W. Michaélis.— 
Dated 11th October, 1880. 6x. 

The pulverising apparatus consists of a cast iron 
circular box O, in which a steel dise R, vided with 
a number of beaters P and fan blades Q, say eight of 
The material which 
is to be pulverised is put into the ~— 8S, and 

ulverising It th 
pulv passes the J, 
of steel, which crush such pieces as are too 


thick. The material is then struck by the beaters P, 
and by them thrown the phery of the 
circular box, which periphery is lined with smooth or 
grooved plates of steel or chilled cast iron. Here it is 
worked upon between the disc and these hard surfaces 
till it becomes dust, and is carried away by the air 
current created by the fan blades Q through the 
further centre of the pulverising chamber, and through 
the tube X into the dust collecting chamber. e 
air in the upper dust chamber is partly carried back 
to the pulveriser through the tube Y. 


4153. Recutatine Position or Doors AND WinDows, 
R. W. Gossage.—Dated 13th October, 1880. 6d. 
This relates to an apparatus to be used in combina- 
tion with door —— to regulate the angle at which 
it is to remain or shall resume after being opened, 
and it consists in enclosing the spring in a barrel and 


passing a rod through it, the projecting end being 
screw-threaded so as to regulat e tension of the 
spring by means of a nut. 


4177. APPLIANCE FoR FIRE-GRATES FOR CONSUMING 
&c., BE. Taylor.—Dated 14th October, 1880. 


A perforated or slotted bar is placed in the flue im- 
mediately above the fire in a diagonal position towards 
the back of the fire, and when heated serves to burn 
the smoke. 

42438. Pianorortes, E. G. Brewer.—Dated 18th Octo- 
ber, 1880.—(A communication from Count V. C. A. 
P. D. G. Nydpruck and L. A. Beunon.) 6d. 

The action is composed of four main parts made 
from metallic bands, which, according to the elasticity 
required, is used flat or bent over so as to form a kind 
of tube. 

4261. Scovrinc, WasHinc, anp Rixsixc Woot, &c., 
J. Petrie, jun.—Dated 19th October, 1880. x 
having at its 


The material is in a hopper 


bottom a creeper or travelling surface, which carries 
ifti tus 


e sliding 


the material to a a 


vided with 
points or spikes attached fo 


for lifting 


the material. At the upper end of such lifting appa- 
ratus is placed a vibrating blade, which tes the 
amount of feed. The material carried past the beater 
is removed from the lifting apparatus by a revolving 
brush or similar means, and then passes into the 
steeping, scouring, washing, or similar machine. 


4289. ror Wixpow &c., R. Carlyle. 
—2lst October, 1880.—({Void.) 2d. 

The roller is made hollow with a slot along it from 
end to end, through which the top of the blind is 
passed, this end be: formed with a narrow hem in 
which a wire is inserted. 

4306. ror Wixpinc Yarns, L. Briggs, jun.— 
Dated 22nd October, 1880. 6d. 

The barrel on which the yarn is wound is formed 
from a sheet of paper bent into a tube or cylinder, on 
which collars are formed to prevent the yarn slipping 
off ; the collars may be slipped over the cylinder an 
secured by glue. 

4349. Burroxs, F. Diettermann.—Dated 25th October, 


1880.—{ Void.) 5 

The object is to luce buttons from bone, horn, or 

plastic material, having the appearance of silk or 

mohair buttons, and it consists in cutting the face of 
the button so as to give it the desired appearance, and 
then staining it to the required colour. 

4519. Oxipisinc or “‘AcErnc” DisTILLED AND FeER- 
MENTED Liquors, W. R. Lake.— Dated 4th November, 
1880.—({A communication from C. W. Ramsay.) 6d. 

This consists in first vaporising or atomising the 
liquor, and then subjecting it to violent shocks or con- 
cussions, finally injecting oxygen into the vapour, so 
as to permeate the mass and thoroughly oxidise it. 
4565. Lire Rarts, &c., 7. Cornish.—Dated 6th Novem- 

ber, 1880. 6d. 

The water and provision casks for use on board 7 
are fitted with air and water-tight covers, and the 
seamen’s and passengers’ trunks are similarly formed ; 
and the casks are provided with a network of wire or 
other ropes with loops on each side to receive _ 
spars, so as to form the framework of a raft in a few 
minutes. The space between the spars is fitted with 
mattresses constructed of a fioatable mate 


4571. Looms, &c., C. Campbell.—Dated 8th November, 
1880. 6d. 


This relates to im! 
figured fabrics, and in the pattern or shedding 


vements in looms for weaving 


of high tension capable of overcoming the resist 

of the line, also in the transformation of these 
induced high tension currents back into quantity 
currents on their arrival at the receiving station. 
Fig. 1 shows the means by which this is done on a tele- 
phone line. At the two stations a sending telephone 


or dobbies for operating the leaves of 


heddles to shed the wi A to the pattern 
a low rectan; to two 
horizontal reci; ing crossheads B trans- 


versely across it, or each side of the centre. A 
transverse rocking shaft C is carried in the centre, and 


has a double crank at each end, and also a working 
crank attached to a connecting-rod actuated from any 
revolving shaft of the loom by a crank of smaller throw 
than the working crank, so that the sheft C is made 
to oscillate. The upper crank of this lever is connected 
by a link D to one of the crossheads B, while the lower 
crank is connected by another link to the other cross- 
head. The forward crosshead carries an adjustable 
aor to which a series of longitudinal spear or fluke- 

eaded hook bars E are jointed, their spear heads in 
their traverse catching on to either the upper or lower 
sets of hooked bars or draw bars F mounted in 


guide bars G, yy ty end on the frame and the 
other attached to the rear crosshead. According as 
the hooks E are raised or met by the action of the 
pattern card, barrel, and pushers, a number of them 
engage with the corresponding upper slide bars F, the 
remainder engaging with the lower slide bars. The 
rear ends of the lower bars F are connected to the 
leaves of the heddles. 


4634. Oren Fireriaces, J. Jobson. — Dated 11th 
November, 1880. 8d. 

The object is to effect the consumption of the smoke 
produced in _ fireplaces, and consists in forming 
an opening through the back of the combustion 
chamber and leading into passages at the sides thereof. 
A secondary back or screen is placed in front of the 
ordinary back and forms a chamber opening upwards 
near the upper part of the ordinary back, and down- 
wards into the passages at the sides. The back and 
side passages and the front part of the fireplace over 
the combustion chamber have flaps, by which commu- 
nication may be opened or closed to the ordinary flue. 
4662. Stream Boiers, & Ballian. — Dated 12th 

November, 1880. 10d, 

The boiler is constructed of a belt of tubes placed 
tangentially to one another, and in the interior of 
which belt is placed the grate and furnace. e 
interior of the belt above the furnace is filled with suc- 
cessive rows of vertical tubes touching one other. 
Each of these tubes encloses a centre tube, the space 
between the two concentric tubes being filled with 
water, and is closed at top and bottom; each tube 


| 

© 
communicates with those in its row, and each row 
with the vertical tubes of the outer belt. From this 
arrangement it follows that the gases from the com- 
bustion pass into the interior tubes placed in the 
centre of the others and through the spaces between 
four adjacent tubes. Around the boiler are placed 
supe! horizontal tubes for feeding the boiler; 
such tubes communicate with one another and with 
the vertical tubes, and are connected at the bottom 
with two collectors, in which the deposits are received. 
The said tubes are connected at the top to large hori- 
zontal tubes placed at a gradient, and serving as 
receivers for the steam. 


4672. Twist Lace Fasrics, G. Bentley.—Dated 13th 
November, 1880. 6d. 

This relates to improvements in twist lace machines. 
Three colours are used instead of two, each colour 
representing a different action. One colour repre- 
sents the warp threads crossing from one pillar to the 
other on the front motion ; a second colour represents 
the spool threads crossing from one pillar to the other 


on the back motion, and the w: threads crossing 
from one pillar to the other on the front motion ; 
a third colour represents the spool threads tra- 

i as may be 


versed across one or more pi 
required on both the back and front motions. 
The drawing shows a sectional view of portion 
of a twist lace machine with the improve- 
ments, and shows the relative positions of the guide- 
bars and their threads, the jack-bar and spring jacks 
with the strings for selecting them. 


4691. Sprxninc Macutnery, K. FE. Osborne, A. P. 
erie and J. Guild.—Dated 13th November, 
This relates particularly to the temper tension or 
friction bands employed to regulate the strain on the 
winding t! by pressure on the turning bobbins 
or forming a =< brake for them. The temper or 
tension band A is of iron, steel, or brass wire, prefer- 
ably slightly curved to bear with its concave side on 
the lower flange of the bobbin B, and lying across the 
upper surface of the railC, The band is formed with 


a loop at each end, and is connected at the back to a 
screw bolt passing through the back edge of the rail 
and adjustable by nuts. The outlet loop is connected 


to one end of a cord or wire D passing over the fron 

edge of the rail and secured toa weight. 

4698. Extractine AND GREASY MATTER FROM 
Corron Waste, &c., C, 7. Bastand.—Dated 13th 
November, 1880. 6d. 

The process consists in subjecting cotton waste in a 
closed vessel to the action of bisulphide of carbon, 
ether, or other volatile liquid, which flows with the 
oil and — it takes up from such waste to a second 
vessel where the bisulphide of carbon or other vola- 
tile liquid is vaporised, and thereby separated from 


such oil and grease, and afterwards condensed for re- 
use, The drawing is a plan of the apparatus with tho 
cover of the cylinder or vessel for containing the 
cotton waste removed, and also the perforated plates 
employed therein, and with the cover of the vaporis- 
ing vessel or cylinder also removed. 

4697. Rissinc Apparatus ror KyirrinG MACHINES 

W. H. Beck.— Dated 15th November, 1880. 6d. 

The needle and cam plates are supported and carried 
by a pillar or bracket secured firmly to some fixed 
part of the knitting machine and are connected to the 
said pillar or bracket in such manner that they can 
be adjusted with facility either vertically or hori- 
munaliy. The needle plate is held rigidly by means 
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of the fixed pillar or bracket, and is adjusted circum- 
ferentially by means of an index finger or arm secured 
to the spindle of the needle-plate, and so adapted and 
arranged as to be easily manipulated and secured at 
the — part of the machine. The drawing repre- 
sents the arrangements applied to a circular Enitting 
machine of the type known as the ‘little rapid.” 
4703. Twistixc or Dovptinc Macuines, J. E. 
Heppenstall.—Dated 15th November, 1880, 4d. - 

This consists in the lowering of the lifter rail and 
flyers below the bobbin, and winding the yarn upon 
the spindle previous to ‘‘doffing” the full bobbins. 
4704. Burners ror Lamps, F. Rosenthal.—Dated 

15th November, 1880.—(A communication from M. 
Berger.)\—{ Not proceeded with.) 

This relates to improvements in the burners to 
ee burning paraffine, petroleum, and other oils 
and liquid hydrocarbons, and it consists particularly 
in the use of a novel central air conduit with deflect- 
ing flange or disc, whereby a considerable quantity 
of cold air is conveyed to the interior of the c. 
4'708. Apparatus For Sounpinc Deptu or WaTER IN 

Suips’ Weis, &c., &. and J. Jones.—Dated 16th 
November, 1880. 6d. 

This consists in the facture of ding tubes 
or rods for ascertaining the depth of liquid in ships’ 
wells and other places, in which said tubes or rods 
are provided floats sliding therein or thereon, and _ 
vented from falling by a rack and pawl or other 
equivalent mechanism when the tube is being with- 
drawn from the water, so that by the tion of the 
ead the depth of the water sounded can be ascer- 

ined, 


4709. Cast Iron Siac Boxes anp Steer Incor 
Movutps, M. and J. Cornthwaite. — Dated 16th 
November, 1880. 6d. 

The box or mould is constructed circular in form 
and of a number of parts relatively small, and the 
said parts are bound together by means of malleable 
wrought iron bands or hoops, preferably in two iw 
with flanges, the two parts of the hoops or bands being 
held together by bolts and nuts, the said bands or 


hoops being placed in suitable grooves cast or formed 
in seca on the parts forming the body of the 
mould. 


4'714. Concrete J. M. Tall.—Dated 16th 
November, 1880. 6d. 

This consists in the use of a combination of the slab 
and block systems, the slabs and blocks being cast of 
such form as to dispense with the use of apparatus 
during the binding, and also to avoid the necessity 
for first setting up the framework of the house. 
4715. Parer-rotpinc Macuinery, W. uest.— 

Dated 16th November, 1880.—(A communication from 
L. C. Crowell.) 2s. 8d, 

The apparatus is adapted to give to a web of paper 
as it issues from the printing machine a longitudinal 
fold or folds, and also to cut it into sheets and fold 

em sversely without their travel. 
The web A on leaving the printing cylinders B passes 
through the primary folder C, which folds it longitu- 
dinally, such fold consisting of four turners, over 
which the web passes, two arran, that if extended 
they would meet at a common point, and at about an 
angle of 90 deg. to each other, and inclined forward at 
about 45 ~~ The other two are placed so that if 
extended they also would meet at D and extend 
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forwardly and downwardly at about 45 deg, being 
spread a slight their freeends. After 
bein; folded longitudinally, the web passes over the 
leading roller E and through a secondary folder F 


which forms a second longitudinal fold in it, when it 
passes to the cutting cylinders G, where it is cut into 
sheets and folded transversely. 
4'71'7. Economisine SreaM Boiler FURNACES, 
c., W. BR. Lake.—Dated 16th November, 1880.—(A 
communication from L, Juilliard.) 6d, 

Steam is used, which is dried, re-heated, and super- 
heated, and which serves as a vehicle for drawing air 
and causing it to enter the furnace, This steam must 
be as dry as possible ; it is therefore caused to enter a 
special drying and reheating apparatus, which is made 
of extremely refractory material, which apparatus is 
placed in the front part of the furnace. blower 


is so ep that it may be detatched with facility, 
and the attendant can at any time take the same off 
and clean it, and then replace it, and the two appara- 
tuses, that is to say, the superheater, and the blower, 
are quite independent of each other, although they 
are used simultaneously. The drawing shows the 
apparatus applied to a stationary boiler. 

4718. Arraratus FoR CONDENSING OR COOLING, &c., 
J. H. Johnson.—Dated 16th November, 1880.—(A 
communication from F, Fouché.) 6d. 

This consists, First, in the system or mode of con- 
densing steam or vapour or cooling liquids by the 
means of moist air supplied by a fan or blower ; 
Secondly, in the employment of — for con- 
densing steam or vapour by the use of dry air without 
the addition of moisture, the same air being sub- 
sequently employed in a dry and heated condition for 
the purposes of heating, ventilating and drying. 
4721. Apraratus FoR SyrvupmG Borriina 

AERATED Liquors, W. A. Ross and F. Lockhart.— 
Dated 16th November, 1880. 6d. 

This consists, First, in the means by which pro- 
vision is made for the escape of or air from the 
syrup chamber as the syrup enters it, the apparatus 
being furnished for this purpose with a valve which 
stands open when not exposed to pressure, but closes 
with the pressure resulting from the admission of 
aérated water to the syrup c ber ; Secondly, in the 
means by which provision is made for the escape of 
air from the bottle as the aérated liquor enters, the 
apparatus being furnished for this purpose with an 
outlet passage from the cone or cork compressor, and 
a valve controlled by the bottling handle. 

4'727. Preventinc Trains LEAVING THE RAILS AND 
PREVENTING COLLISIONS ON RatLways, C. J. A. 
Nicolet.—Dated 16th June, 1880.—( Provisional pro- 
tection not allowed.) 2d. 

For pon trains from leaving the rails, the 
rails are provided throughout their length with a slot, 
which, when the rails are in position, is inside the 
line. Each railway carriage and locomotive is pro- 
vided with vertical iron bars, terminated by iron 
cramps, which cramps ry slide in the slot of the 

, and as many of these said vertical bars as 
required will be employed. For preventing collisions 
between railway trains, four telegraph wires are 
placed on the line, two of the said wires being placed 
on the right side of the right rail and the two others on 
the left side of the left rail. Each locomotive or one 
of the carriages is provided with an electric apparatus. 

4732. Forctna Sausace Meat into Skins, &c., T. 
Williams, jun., and W. Sangster.—Dated lith No- 
rember, 1880. 6d. 

This relates to machines wherein a cylinder and a 

ton or plunger working therein are employed for 
orcing the meat into skins or other receptacles, and 

consists in the combination with such machines of a 

peculiar arrangement of driving gear. 

4733. anp Coat, L. V. Semet and 
BE. Solvay.—Dated November, 1880. 10d, 

This relates to ovens in which the body is divided 
into com ments disposed alternately, one for the 

of the products of combustion, and the other 
to receive be coked or it con- 

8 orming the flues or passages K for the e 

of the ucts of combustion of hollow pt no of 

moulded fire-clay of rectangular section, the dimen- 
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sions of the length being greater than those of the 
sides, the chambers A to receive the coal being formed 

the space left between two rows of retorts. By 
this means no joints are formed in the side walls of 
the ovens. The retorts may be built up vertically, as 
shown, or horizontally ; when vertical they are formed 
in one piece and are set side by side, so as to form a 
zigzag passage for the flames, which from one to 
another and then to a flue leading to the chimney ; 


and when horizontal they are placed end to end, and 
the required number placed one above the other to the 
required height, the retorts at the ends forming a 
communication between the lower range and those 
immediately above them. Iron doors and frames are 
used, the faces of both being ground. 


4'737. Looms, &c., Crossley.—Dated 17th November, 
1880. 6d 


This relates, First, to means of inserting the wires 
used in weaving carpets between the warps in nearly 
a straight line, which allow of the employment of 
broader looms ; and Secondly, in the means of stripping 
carpets or other fabrics from the breast roller of the 
loom by mechanical means, The drawing shows the 
or wire motion. Instead of one guide rail A to 
guide the hopper B in coming out and going in to in- 
sert the wires between the warps, an additional rail D 
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is used to receive the wires, and is made of curved 

steel, the extreme end being formed so as to leave a 

small opening for the entrance of a knife end G between 

the rails when the wire is on the return stroke to in- 
sert the wire between the warps. On the back of rail 

Aare two angle brackets H, and on D are also two 

brackets I bolted to the brackets H, a e being 

left between the tops of the latter and the rails to per- 
mit the hopper B and wire to pass, 

4748. VessELs ror CoNTAINING AND OIL, 
A.C. Wells and R. Wallwork.—Dated 18th Novem- 
ber, 1880. 6d. 

This consists in the construction of vessels for con- 
taining and supply oil for lubricating purposes, of 
solid cast iron annealed, combined with the spouts 
screwed in, and also such vessels combined with valve 
arrangements, 

4749. Suarine Soap, J. O'Keeffe and W. Robert- 
son.—Dated 18th November, 1880. 6d. 

The apparatus consists of dies, one or beth of which 
is made to move and shape the soap into the desired 
outline. The die or dies is operated by a lever moving 
on a fulcrum pin, and it may be actuated by a steam 
cylinder, by hand, or otherwise. Cutting wires are 
employed. 

4'752. Curtinc or Dressinc Stone, &c., J. Holgate.— 
Dated 18th November, 1880. 6d. 

This relates to machines in which the stone is 
placed upon a travelling bed, and it ists in 


lift water from the road to feed the boiler direct, or 
fill up the tank, 


4759. Surriyinc Steam AND OTHER FuR- 
NACES WITH Fur, J. Proctor.—Duted 18th Novem- 
ber, 1880. 6d. 

This relates partly to improvements on patent No. 
191, a.p. 1879, for working movable fire-bars, and 
oy to an improved mechanical stoker. The feed- 

x A is made in one casting, the bottom being semi- 
—— with an opening at eachend. In it works 
the ram D, also semi-cylindrical and having a wedge- 
shaped projection E on its upper surface and a poker 
F at each end, the former serving to guide the fuel 
right and left, and with the pokers to stir up the fuel 
in the feed-box and prevent it becoming solid. As the 
ram moves to and froit causes the fuel to fall alter- 


nately through the re at each end of the feed- 
box into the trough I, the m of which is inclined 
upwards. The shovel consists of a plate K fitting the 
trough I and attached to a bar L g teeth which 
r with an intermittent spur wheel N. The sprin, 
Chan the shovel back after it has forced the fue: 
into the furnace. The improvements to movable fire- 
bars consist in the method of driving the tappet shaft 
from the main shaft. 


4761. Domestic Grates AnD Stoves, H. Thompson.— 
Dated 18th November, 1880. 6d. 

This consists essentially in the construction and 
pe agp of sliding bars, having a slot or space, 
and the employment in connection therewith of a 
dividing plate. 

4'766. Locks anv Keys, T. E. Julian.—Dated 18th 
November, 1880. 6d. 

This relates, First, to the construction of locks, the 
improvements consisting in the combination of the 
levers carried by the sliding bolt with the other parts 
of the mechanism, so that one lock is capable of appli- 
cation in either of six different arrangements—that is 
to say, in four as a mortice lock, and in two as a rim 
lock. The key is furnished with steps or notches on 
both sides of the spindle. 

4767. Tricycies, Bicycies, &c., H. Weatherill.— 
Dated 19th November, 1880. 6d. 
relates, First, to the axles and bearings ; 
Secondly, to the —— of conical friction brakes 
in or upon and to the hubs ; Thirdly, to the applica- 
tion of foot brakes to the hub. 
4769. Rotter anp Mitts, C. Herbert.— 
Dated 19th November, 1880. 8d. 

The invention is applicable to roller and rolling 
mills of all kinds. The rollers A and Al are supported 
in bearings, those of the latter being carried by levers 
B, capable of turning on fulcrum C. Extending from 
side to side of the machine is a shaft F, carrying cams 
with forks or slots at the lower end of 


employing two or more cylinders A and B, placed one 
behind another, and caused to revolve in the same 
direction, each cylinder having different widths of 
cutters, the first being narrow to take the rough off 
the stone, and the second broad to finish the work. 
By gearing and screws the cylinders can be raised and 
lowered together or independently. They are driven 
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by pinion and spur wheel fixed on one cylinder, from 
which the other is driven. On the axis of each 
cylinder is a spur wheel gearing with one or more 
pinions, suppo and capable of moving up and 
down in a radial or circular slot, and connected by 
links to the shaft adjoining, so as to allow the cylinder 
to be adjusted and still remain in gear, The travelling 
bed is made to have both quick advance and return 
motions by open and crossed belts, and also a slow 
advance for cutting by means of a friction cone 
pons | a long revolving pinion gearing with two 
spur wheels of varying number of teeth, one bein, 
dead and the other fixed on the shaft. Bya clutel 
the pinion is made to slide in and out of gear. 

4'757. Tramcar Enaines, &c., J. Hall.—Dated 18th 

November, 1880. 8d. 

The object is to improve the construction and 
reduce the working cost of engines by returning all 
exhaust steam to the boiler, for which purpose a 
rotary knuckle pump (shown in the drawing) is 


employed, and acts as a steam exhauster, steam 
condenser, and knuckle pump, being driven from 
the engines in either direction. The driving wheels 
are placed in the centre of the bar and are of 
dimensions, a forerunner and trailing wheel being 
employed. The driving wheels are driven by spur 
gearing from coupled engines with reversing gear, the 
whole carried on an independent bed- = The 
boiler is vertical, with cross tubes, drop ash-box, and 
te, for cleaning out. The bottom of the fire-box 
8 encased with fire-bricks. The boiler is fed by an 
injector placed outside the water tank with removable 
nozzle and orifice, Beyond this is a boiler scavenger 
th back-pressure valve for perttying the water. On 
top of the tank is a double and force injector to 


G, engaging 
levers B. Attached to shaft F is a lever H, whose 
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outer forked end engages with a srew hand wheel I, 

working on a screw held in position in the box 

J by a powerful volute spring and screw nut. By 

raising and lowering the end of lever H the pressure 

is regulated. 

4781. Wartcn Casrs, W. R. Lake.—Dated 19th Novem- 
7, 1880.—(4 communication from Sir A. von 

Loechr.) 6d. 

The case is formed so as to allow the watch always 
to be in one position, for which purpose it is made in 
the form of a polygon, with the corners and ed, 
rounded, so that it cannot shift round in the pocket. 
4'792. Furnaces ror Stream Borers, &c., W. L. 

Wise.—Dated 19th November, 1880.—(A communica- 
tion from G. Criner.) 6d. 

This relates to the consumption of smoke, and con- 
sists of means for thoroughly mixingit with an excess 


Macuine Emproiwery, &c., C. 4A. Barlow.— 
Dated 20th November, 1880.—(A communication from 

J. Wiggett and C. Wetter.) 6d. 
The object is to embroider eyelets, spiders, sprigs, 
er ani e em le only. 
ted. with at 


e machine is fi a perfora apparatus, 
anda piece of cloth is 


on it ‘‘ understitches” are made where the figures are 
to be embroidered. The work is commenced at any 
convenient part where a figure is to be formed, and 
then the fabric a outside the figure at right 
angles to a line ting from the centre of the figure, 
and a thread is drawn across the perforation on the 
front side of the cloth to another figure, where two 
or more understitches are made ; then the leap stitch 
or connecting thread already drawn from the first 
figure is surrounded with thread stitched through the 

rforation between the first and second figure, and 
‘astened at the edge of the first figure. 


4796. Permanent Way or Raitways AND TRAM 
ways, A. Fairlic.—Dated 19th November, 1880. 6d. 
This relates, First, to the form and construction of 
longitudinal metallic sleepers; and Secondly, to the 
form of rails to be used therewith. The sleeper A is 
of iron or steel, and according to the arrangement is 


semicircular in cross section, with a rib B projecti 

along the crown. The rail C is of bridge form, the ri! 

B entering the recess in its underside, when the two 

are secured by bolts and nuts D, or by rivets, thus 

forming one strong girder. 

4798. Ro.iine, CurTinc, AND STRAIGHTEN: 
ING WiRE, &c., R. A. Hill and H. B. Barlow.—Dated 
20th Novenber, 1880. 6d. 

To cleanse and soften the wire it is passed through 

a bath of molten lead, and then ——- a guide B to 

the grooved roll C and flanged roll D; the bracket 

ed the latter being adjustable in slides. When 
rolled the wire passes through a guide plate E, in 
which is a small bowl to enter the groove in the metal, 
the plate E being mounted on a sliding bracket. On 
the upper part of the machine frame is fixed a sliding 


table F, on which is mounted a fixed cutter Gand a 
movable cutter H, actuated by a wedge I, when the 
table moves to and fro. J is a straightener made in 
two parts. e rolls are preferably made in two or 
more pieces of steel and cast iron combined. 


4803. ORNAMENTAL PRINTING wiTH Biocks, J. Mac- 
leod.—Dated 20th November, 1880. 6d. 

The object of the invention is to enable the printer 
by depressing a treadle to cause colour to be spread on 
the sieve or blanket, and the fabric advanced forward 
as it is printed, instead of requiring a special workman 
to effect these objects. 

4805. Corps, &c., J. and W. Schofield and J. E. 
Bentley.— Dated 20th November, 1880. 4d. 

This relates to woven goods called cords, arid its 
object is to obtain a fabric with a good back, and 
which at the same time will cut well and have a good 
curl or cockle. The cord is woven with eight shafts, 
and in a round of twelve picks four are binding picks 
and eight pile or face picks. Of the four binding 
picks, two, say the first and seventh in the round, are 
made with the ends lifted as for plain cloth, the end 
lifted for the first pick being down for the seventh. 
For the other two binding picks, which would be the 
fourth and tenth, the two ends in the middle of each 
alternate race are lifted, the two ends in the middle 
of each intermediate race being down, the ends 
which are lifted for the fourth pick being down for 
the tenth pick. The intermediate ends between the 
centre ends so lifted and lowered in pairs are alter- 
nately up and down in regular order. 

4806. Pumpinc VaLves ror Hor WaTER APPARATUS, 
W. Stainton.—Dated 20th November, 1880. 6d. 

A four-way piece X is used, the ways A and B being 
connected with the circulating pipes, C serving for 
the pump connection, and D for the disc } 
Instead of placing the valve E with the spindle down- 
wards, it is placed as shown in relation to the four- 
way piece F, and the screw cap to close the discharge, 
and H a rod fixed tothe cap. When the cap is screwed 
on the way D the upper end of rod H raises the valve 
and leaves the passage open through the ways A and 
B. When required to force water through the appa- 
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ratus to cleanse it the cup F is removed, when the 

valve will fall on its seat, and the liquid will then 

from the pump through C and D, and from the circus 

lating pipe through A and D. 

4807. Cans, &., 7. G. F. Dolby.—Dated 20th Novem: 
ber, 1880. 6d. 

This relates principally to cans for preserving food, 
and consists in forming a screw at top below which 
is formed a ledge. The cover rests on the ledge and 
a soft material to form a tight joint is placed over 
it, and a ring or outer cover is then screwed over all, 
thus securing the cover proper in position. 

4810. Revotvinc Frame ror &c., E. 
Edmonds.—Dated 20th November, 1880.—(A commu 
nication from C. C. Juif.) 6d. 

e frame is so attached to the handle, that upon 

receiving a shock, or under pressure of a strong d, 

it will revolve with the cover about the same. 


4811. Grinpinc Apparatus, R. R. Gubbins.—Dated 
20th November, 1880. 4d. 

The object is to gather the dust given off from the 
emery or other grinding surface, and it consists in 
mounting on the shaft carrying the wheel a rotary fan - 
which draws off the dust and delivers it through pipes 
into any suitable place. 


[4715 
A 
2’ \ 
| 
| 
: 
N 
| ~y | 
— 
| 
| 
| 
| 
f 
| 
AN - 
| \ 5 
| 
| 
Loy / 
TZ 
wiht 
[4792] 
== 
K 
x A SS 
NN 
[ ag Yj Wyyyy of air, and for raising the whole toa high temperature. 
; L Lilla Ll Two or more bent or zigzag flues D and G are formed 
; 4 by two arches A placed between the grate H and the 
= boiler, and in these flues the gases are mixed with an 


16 


THE ENGINEER. 


JuLY 1, 1881. 


4812. CoupLinc anp Uncovpiinc Rartway CaRRI- 
aces, &c., F. Barnes.—Dated 20th November, 1880. 
4d. 

Toa suitable handle is attached a forked ——- 
openi n the links of the ordinary cow chain, 
while the other part has a waved or zigzag form to 
enable the links to rest thereon. The first part is 
inserted in the second link and the end link rests on 
the second part, and is so as to pass over the 
hook on the draw-bar of the next carriage. 

4818. SHarrenrnc Leap Pencits, &c., W. R. Lake.— 
Dated 20th November, 1880.—(A communication from 
F. F. Hultrich.) %d. 

According to one form the apparatus consists of two 
plates of sheet metal connec! by a hi so as to 
open to admit the pencil and then close thereon, their 
inner surfaces being roughened, and a curved piece of 
sheet metal inserted in each The wood is removed 
from round the pencil by means of a helicoidal knife 
placed in a cone mounted on one of the plates. 

4819. Gas Encines, H. L. Muller and W. Adkins.— 
Dated 20th November, 1880. 8d. 

This relates to engines worked by a gaseous mixture 
of air and the vapour of a volatile jiquid hydrocarbon, 
and consists in an arrangement whereby the gas 
engine is made to supply the motive power requisite 
to impregnate the with the hydrocarbon vapour 


and produce an inflammable gaseous vapour. The 

excentric F on the engine shaft works a pump H, 

which raises the hydrocarbon placed in the carbu- 

retter from the bottom and delivers it on to the to 
one of a series of trays arra! therein, from whic 
it descends through the whole series to the bottom, 
while air is forced through the carburetter by means 
of the pump K worked from a disc on the engine 
shaft, the air in its passage through the carburetter 
becoming impregnated with the vapours of the hydro- 
carbon fluid. 

4820. SusstiruTe ror Eves ok EYELETS FoR Boots 
AND SHOEs, C. Varlot.—Dated 20th November, 1880. 
—(Not proceeded with.) 2d. 

This relates to the use of a specially formed eyelet 
to be attached to the two sides of the opening, and 
through which the lace can slide freely. 

4821. O11 ror Preventing OxtaTion oF METAL 
SurrFaces, W. KR. Lake.—Dated 20th November, 1880. 
—(A communication from J.C. Bourdenst und A. 
Pradon.) 2d. 

Olive oil is placed in an earthenware vessel with 
lead and allowed to stand for some days, the oil 
becoming thickened, and on being drawn off deposits 
the thickened part, when it can be used to prevent 
oxidation. 

4822. Instantaneous CaPiLLaRy GENERATOR, A. C. 
Henderson.—Dated 22nd November, 1880.—(A com- 
munication from J. J. Guignet.) 6d. 

The generator consists of a single tube C of very 
small diameter arranged in a furnace, either in con- 
centric screws with the closed spirals or with spirals 


vpen one above the other, the flame of the furnace 

passing between them. The water is forced into the 

tube by a pump, and the steam generated passes into 

vessel D and by pipe K tothe steam cylinder L. 

4823. Praisters, A. H. Mason.—Dated 22nd Novem- 
ber, 1880. 2d. 

Leather scrap is pulped and passed under couch 
rollers to deprive it of moisture, and upon the sheets 
so formed fosilline mixed with the medicinal matters 
required for the particular complaint is spread 
4826. Hrets ror Boots anp SHoes, S. H. Hodyes.— 

Dated 22ad November, 1880. 6d. 

This relates to a machine for building up the heels, 
and consists of a last similar to the one used in the 
Blake machine, mounted on a stand, fitting into a 
hole in a plate, which slides on a bed to or from a 
hammer, so as to adjust the distance from the head of 
the latter to the boot. The lower end of the hammer 
is hinged to an upright bar, and is held in position by 
a screw pin, on which, between the hammer and the 
upright, is a spiral spring. The lower end of the bar is 
keyed to a shaft connected by rods to a crank, so that 
the hammer is brought down on the heel and fills up 
all cracks. 

4827. Sart Cake Pans, J. H. Dennis.—Dated 22nd 
November, 1830.—(Not proceeded with.) 2d. 

The pan consists of three thicknesses of metal, so 
that should one or two parts crack the contents of the 
pan will not escape. 


4829. Bicycies, &., H. Hayward, J. Day, and J. H. 
Gosling.—Dated 22nd November, 1880. 6d. 

The driving wheel has a hollow hub, within which 
works the driving axle actuated by cranks and 
carrying a cog-wheel which gears with a pinion on a 
spindle working in the fork. This spindle also carries 
a cog-wheel gearing with a pinion on the hollow hub. 
By these means the speed is greatly increased. 

4828. Sprxninc Dovsiine Corton, C. EB. Thomp- 
son.—Dated 22nd November, 1880. 6d. 

This relates to throstle and doubling frames, in 
which the spindles revolve in fixed vertical tubes 
secured in the lifting rail, and upon each of which is 
mounted a loose tube to carry the bobbin, and it con- 
sists in the employment of a ring of me inse 
in an annular cavity between the two tubes A and B, 
a slight shoulder being formed inside the loose tube 
and on the fixed tube to form bearings for the ring, 
the edges of which are feathered or reduced to the 
smallest ible diameter. By this means the bearing 
surface of the loose tube is reduced, and it is brought 


as near as possible to the diameter of the spindle, 
while the drag on the bobbin (which rests on a flange 


on the lower end of the loose tube) is diminished, 

whereby finer numbers may be spun and doubled than 

hitherto. 

4830. Bovgvet-HoLpers, F. Wirth. — Dated 22nd 
November, 1880.—(A communication from C. Erhard.) 


The holder consists of a tube to receive the bouquet, 
to which are hinged three legs capable of being opened 
out so as to form a tripod to support the bouquet in an 
upright position on a table. 

4831. anp Wuates, &c., 0. 
Bjerke.—Dated 22nd November, 1880.—{Not vro- 
ceeded with.) 4d. 

This relates to ms with movable barbs, and 
consists in so connecting it with wires from a battery 
as that when the oe enters the whale or other 
animal, a current of electricity will be sent with it. 
4832. Woopen Pavements, E. Young.—Dated 22nd 

November, 1880. 4d. 

In order to prevent horses slipping on wooden pave- 
ment, a nail or spike is driven into each block, its 
head resting on a washer, so as not to sink into the 
block under the pressure of the traffic. 

4834 Door Furniture, J. Brownrigg.—Dated 22nd 
November, 1880. 6d. 

A separate spindle is attached to each knob, and 
each one is inserted into the lock from opposite sides. 
The knobs are secured to plates by means of slotted 
pieces, which slide in grooves and pass through the 
neck. The sliding plates are kept in position by the 
rose, which is cupped to fit the outside of the fixing 
plate, and when placed over it and turned partly 
round the fixing is complete. 

4835. Srrapv Joints, J. Ewerhard.—Dated 22d Novem- 
ber, 1880.—{Not proceeded with.) 2d. 

The joint consists of a buckle with three studs, the 
ends of which are united by side plates, the ends of 
the strap or driving band being secured by their 
friction against each other, and against the studs 
round which they pass. 

4838. Setvaces or Corron Vetvets, &., H. Hey- 
22nd November, 1880.—(Not proceeded 
with.) 2d. 

The fabrics after being dyed, and either befure or 
after they have received the final finish, have their 
selvages subjected to a process whereby silk, cotton, 
linen, wool, or other threads are commingled or inter- 
spersed amongst the threads mary woven in the 
selvage, the operation being effected by apparatus of 
the character of an ordinary sewing machine. 

4840. Giove Fasteners, &c., R. Weiss.—Dated 22nd 
November, 1880.—(Not proceeded with.) 2d. 

The glove or other article is fastened by a thread 
attached at one end to a bar of metal stitched to one 
side of the opening, its other end being secured toa 
disc capable of rotation fixed on to the other side of 
the opening, so as to draw the two sides together. 
4841. Devine Srarcn, B. J. B. Mills. —Dated 22nd 

November, 1880.— (A communication from W. Angele.) 
6d. 


The lumps of damp starch are crushed by a 
dredging mill, and forced by a stirrer through a sieve 
upon the first apron of the ing machine, which is 
composed of a number of travelling endless aprons 
arranged one over the other, each one moving in the 
opposite direction to the one above it. The starch 
passes from one apron to another through the series, 
and is finally conveyed to a cooling and mixing 
machine. 

4842. Looms ror WEAVING CHENILLE OR AXMINSTER 
Carpets, &c., W. Adaim.-—Dated 22nd November, 
1880. 6d. 

A bar of needles is set to the required gauge, and 
through the eyes of which the “catcher” or bindin 
warp passes from a small roller or bobbin with flang: 
ends, on which it is wound. The bar of needles is 
fixed to a frame mounted with oe of bein, 
moved up and down in suitable fixed guides carried 


by the framing of the loom. The catcher warp roller 
or bobbin is moun’ carried by the needle 
frame just above the needle bar, and moves up and 
down with it, and such catcher warp roller or bobbin 
is provided at one or both ends thereof with suitable 
taking-up appliances. 

4843. Arracuine Curtains, &., G. Moore.—Dated 
22nd November, 1880. 6d. 

This relates to means for attaching tapes, cords, or 
strings of curtains to the window nes. The tape is 
first attached to the sash and then drawn tight so as 
to give the curtain a neat appearance. Two pins are 
attached to the upper and lower edges of the curtain, 
and each is fit to a frame formed with holes to 
secure it to the window sash. One of the bolts at the 
top and bottom edges only hold the ends of the tapes, 
while the other two are ie to revolve, so as to 
tighten up the tapes. 

4844. Treatine Dovomite, W. R. Lake.—Dated 22nd 
November, 1880.—(A communication from A. Bracon- 
nier.) 4d. 

This consists chiefly in the manufacture of refractory 
material by extracting from calcined dolomite any 
desirable portion of the lime it contains by means of a 
solution of hydro-chlorate of ammonia containing a 
suitable proportion of this salt. 

4845. Furnaces or Fireptaces, W. R. Lake.—Dated 
22nd November, 1880.—A communication from J. 
Wolstenholme.) 6d. 

This consists of a furnace or other heating device 
having the usual chimney for producing the necessary 


draught, a substantially air-tight door and the usual 
open grate for admitting air to the fuel in combination 
with a tube or coil having its inlet opening in the 
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outer air and its outlet opening Soredunting in a long 

narrow open cdapeed for conducting the heated air 

across the path of the gases in their course to the 
chimney. 

4846. New CoLourtna Marrers ror AND 
Carico Pxintina, 0. N. Witt.—Dated 22nd Novem- 
ber, 1880. 4d. 

This relates to colow matters obtained by ex- 
posing organic bases of the aromatic series to the 
action of nitroso derivatives of tertiary aromatic 
amines. 

4848. Coverrnc THe Tap Howes or Casks AND 
RENDERING THEM AIR-TIGHT, &c., J. Clubb.—Dated 
23rd November, 1880.—{Not proceeded with.) 4d 

A plate of metal is attached to the cask at one end, 
so as to be capable of being turned to cover or uncover 
the top hole of the cask when the tap is withdrawn. 
On the under side of the plate is a washer of india- 
rubber or other suitable material to fit tightly over the 
taphole. 


4849. Cooxine Apparatus, L. W. Leeds.—Dated 23rd 
November, 1880. 6d. 

This relates to apparatus for cooking by direct radia- 
tion, and consists in pl the grate vertically, 
while the horizontal depth of the fuel chamber is very 
shallow, and tapers from the bottom upwards. The 
fuel chamber at the bottom terminates in an ash pit 
projecting beyond the te bars, so as to catch any- 
thing which may fall through them. The draught 
flue enters at the back of the fuel chamber and near 
its vertical centre, so as to promote combustion where 
it is most needed. A screen is Ee age in front of the 
fire, and being lined with fire-brick, when hot throws 
heat back upon the fire surface. 


4851. Current Meters, H. Law.— Dated 23rd Novem- 
ber, 1880.—{ Not proceeded with.) 2d. 

The meter is so formed that the shaft put in motion 
by the current imparts its motion to a vertical shaft 
enclosed in a tube closed at top, such shaft extendin 
to the upper part of the tube, where is an arrangemen 
which causes an electric circuit to be completed on 
each revolution of the shaft thereby actuating a signal 
above the water. 

4852. VaLves AND VALVE GUIDES FoR THE AIR AND 
CincuLaTinc Pumps or MaRine Enotes, &c., 
Bury.—Dated 23rd November, 1880. 6d. 

This ists in the combination in a valve designed 
to close against a seat having a grating of a renewable 
face of cork, wood, or the like, so arranged as to cover 


= 


the whole area of such grating, in the seating and a 

frame or body wherein such face is secured. The 

drawing shows a vertical section of a valve. The 

bearing surfaces of the guides are constructed of 

lignum vite. 

4853. Sewer Drain Pipes, &., J. Lovegrove.— 
Dated 23rd November, 1880. 6d. 

An escape or overflow tube, , or — is pro- 
vided along the top, or within the pipes forming part 
thereof, and being in connection therewith. The top 
of the drain channel forms the bottom of the overflow 
tube, and is perforated, or has provided small slits, 
circular or other shaped openings. The top of this 
tube is continuous in cross section with the outside 
of the remaining portion of the pipes, so as to fit pipe 
by pipe, either with butt joints, or butt joint and 
collar, or spigot and socket joint, or may be made to 
fit any form of joint. 


4854. APPARATUS FoR AUTOMATICALLY IGNITING AND 
EXTINGUISHING Gas Jets, &c., E. A. Brydges.— 
Dated 23rd November, 1880.—(A communication from 
J. Schuelke.)—{ Not proceeded with.) 2d. 

An auxiliary burner is used in combination with 
the main burner and certain valves, and this auxiliary 
burner is so arranged that it may beeither continuous 
or intermittent in its action—that is to say, the flame 
may burn constantly night and day, or with a 
scarcely perceptible flame pao en the day or when the 
pressure of gas in the pipes is low, but will be ex- 
tinguished as the pressure is increased after having 
ignited the flame of the main burner, and it will be re- 
lighted from the main burner as the pressure is 
decreased. 

4856. Looms, J. Crook.—Dated 23rd November, 1880.— 
(Not proceeded witn.) 2d. 

The object is to weave a fancy border formed of 
one, two, or more thick cords, with or without spaces 
between, across the face of the piece by the weft itself, 
with the same kind of filling t oo ye and this is 
accomplished by repeating the pick, whilst holdin 
open and without nae | the shed whenever such 
thick cords are required, the selvedges being formed 
by catch cords worked in the usual manner, the cloth 
thus woven being suitable for handk iefs and 
similar articles. 

4857. Brace Buckies, 7. Walker.—Dated 23rd 
November, 1880. 6d. 

The ears are formed on opposite sides of the upper 
part of the buckle, the said ears pre Nee ew at right 
angles. Similar ears are formed on the opposite sides 
of the lower part; the ears of the lower part, when the 
two parts are put together, bearing st the inner 
sides of the ears of the upper part. Coincident holes 
are made in each pair of ears, and short cylindrical 
rivets being placed in the said holes, the said rivets 
are fixed in the outer ears by a rivetting process, or 
the positions of the ears may be reversed—that is, the 
ears of the lower part may be external, and the rivets 
fixed in them. 


4859. VessEL FoR THE CONVEYANCE OF MILK, &c., 
W. Legge.—Dated 23rd November, 1880.—(Not pro- 
ceeded with.) 2d. 

This consists chiefly in the combination with the 
body of the can or vessel of wheels, whereon the same 
is mounted in such a manner as to be capable of 
standing upright thereon, and of being conveniently 
wheeled along. 


4860. Lamps, S. Pitt.—Dated 23rd November, 1880.— 
(A communication from W. B. Robins.) 6d. 

The lamp consists mainly of a long and narrow 
vessel constituting the front. From the bottom of 
said front, immediately in rear of its front wall, rises 
a long flat wick tube or holder. Enclosing this wick 
holder on its front and rear sides respectively are 
sheath —- or wick guards, capable of accurate ver- 
tical adjustment. A plate extending upward from 
the rear of the boat is perforated to receive bolts or 
a from the wall of the apartment to be 
ligh 


4862. Improvements IN TELEPHONES, S. Pitt.—Dated 
23rd November, 1880.—(A communication from C. de 
Nottbeck, 2d. 

The inventor closes the mouthpiece of the trans- 
mitting telephone by pasting or cementing over it a 
diaphragm of paper. The vibrations are thus deve- 
loped, and the entrance of dust, and rusting of the 
plate by moisture of the breath, is avoided. 


48683. Back Sicuts ror SMALL-ARMs, C. Wozencroft. 
— Dated 23rd November, 1880.—( Not proceeded with.) 
2d. 


The back sight is so constructed as to form a com- 
bined wind gauge and back sight. 


4865. Manvuracture or Suaar, F. M. Lyte.—Dated 
23rd November, 1880.—{ Not proceeded with.) 2d. 

This invention consists in the method of eliminating 
or gs | the sulphuric acid and sulphates or 
other parts of lime and magnesia from the syrups. 
4867. Woo. Wasninc Macuine, Pieper.—Dated 

24th November, 1880.—(A communication from R. 
Franz.)—(Not proceeded with.) 2d. 

The First part consists of a system of two or more 
rollers pivotted in two discs or systems of arms fixed 
on a rotating shaft. When the system of rollers 
rotates, each roller while passing through the lower 
part of its course rolls on a perforated false bottom 
arranged in the trough of the machine and covered to 
a certain height by the lye or wash liquor. The Second 
= consists of a rake composed of a frame to which 

s attached a number of cross bars, each of these bars 
being provided with a row of broad teeth or pegs. 


4871. Aeronautic Apparatus, R. Stevenson.—Dated 
24th November, 1880.—{Not proceeded with.) 2d. 

This relates to the employment of a centrifugal 
exhausting fan or pdddle for the purpose of raising 
the vessel and contents. 

4872. Compinep CaBiner AND MusicaL Instrrvu- 
meNT, A, King.—Dated 24th November, 1880.—(Not 
proceeded with.) 2d. 

This consists in a method of constructing cabinets 
or articles of furniture in such a manner that musical 
boxes or other automatically playing instruments form 
part of and are contained in them. 

4878. BicycLes anp Tricycies, 7. J. Palmer and C. 
F. Dietrich.—Dated 24th November, 1880. 6d. 

This consists in the adaptation and application of 
friction or toothed gearing, arran, tween the 
naves or bosses of the driving wheel, and mounted in 
a stationary metal frame fixed to the fork of the 
vehicle, whereby an increase of speed is communi- 
cated to wheels fixed to the naves or bosses of the 
driving wheel. 

4874. Decoratinc CELLULOID OR ANALOGOUS SuB- 
STANCES, A. J. Boult.—Dated 24th November, 1880. 
—({A communication from N. Hartand R. A. Bacon.) 


4d. 

To enable designs or letters in tints or colours to be 

rmanently marked on celluloid, aniline colours are 

issolved in carbolic acid, and ether or alcohol or both 
added thereto. The colours thus prepared are applied 
to the surface and when dry will not rub off. 

4875. Screw Propeiiers, J. D. Custance.—Dated 
24th November, 1880.—(A communication from J. 
Johnstone.) Not proceeded with.) 2d. 

This consists in forming the hitherto plain surface 
of the blade with a series of transverse, curved, or 
serpentine corrugations running parallel to the centre 
line of the shaft, or at any angle therewith, as found 
most desirable. 

4876. Umpre.ias AND Parasois, 7. Baker.—Dated 
24th November, 1880.—(Not proceeded with.) 2d. 

This relates chiefly to an improved construction of 
the supporting ribs and stretchers. 

4877. APPARATUS FOR PRESSING, SMOOTHING, AND 
FintsHinc GARMENTs, &c., C. Hayes —Dated 24th 
November, 1880.—(Not proceeded wtth.) 2d. 

On a framework is an arm, having one end mounted 
or hinged in suitable bearings. At the other end is 
attached a hollow smoothing iron, heated preferably 
by gas flame. To this iron is or are attached a tube 
or tubes to carry off the waste gases to a flue. 

4878. Sitenr Mixcinc Macuines, J. Marshall. — 
Dated 24th November, 1880.—(Not proceeded with.) 
2d 


This relates to a means for operating the machines 
with less power than hitherto. 

4879. Hoistinc Macuines, J. B, Handyside.—Dated 
24th November, 1880.—(A communication from 7. 
McCabe.) 6d. 

The principal distinguishing features of the machine 
are, First, the application of a yoke or arc-shaped 
piece, which, by an automatic binding action, 
prevents the hoisting rope or chain from slipping ; 
Secondly, the application of an excentric automatic 


brake block to the pulley on which the hand rope 
acts ; Thirdly, the application of certain guide pulleys 
in connection with the hand rope, and of similar 
pulleys and a deflecting plate or guard in connection 
with the hoisting rope; and, Fourthly, the applica- 
tion of certain fixed guards to prevent displacement 
and fouling of the rope. 
4880. Spinninc Macuinery, 7. Craven and T. Muter. 
—Dated 24th November, 1880. 6d. 
This consists in mounting a twizzle at the head of 


the flyer, centrally with the revolving spindle, and 
when covet to rug or cap spinning frames, abovo 
each spindle is mounted a hollow wharl, having a 
twizzle secured thereto similar to those at the flyer 
heads. The fibre passes direct from the front rollers to 
the twizzle without support, and in its travel between 
the same is twisted into yarn, the twist running the 
whole distance from the top of the twizzle close the 
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nip of the front rollers, twisting the short fibre 
directly it is delivered by the said rollers, 


4882. Repvucinc Srones Tro Fracments, Sir F. C. 
Knowles.— Dated 24th November, 1880, 2d. 
This consists in placing the reduced substance within 
a furnace or kiln, and heated to a cherry red tempera- 
ture; it is then drawn in its heated state, and either 
plunged into cold water, or quenched with water. 
4888. Keyuo.es or Locks, H. C. Roberts.—Dated 
24th November, 1880. 4d. 
This consists in  apregpen keyholes with key direc- 
tors having cavities or recesses with inclined sides 
or walls so shaped as to guide keys into locks. 


4884. Leap anp Crayon Howpers, J. H. Johnson.— 
Dated 24th November, 1880.—(A cominunication Jrom 
Reckendorfer.) 6d. 

This consists in the combination with the sheath or 
handle and the ee moving lead containin, 
the tube of one or more lead-holding jaws inside of an 
connected with the sheath, and extending into the 
interior of the tube through one or more openings 

erein, so as to have contact with the lead an 
operated by the tube according to the direction of 
its movement to clamp and to release the lead. 

4888. Wasuinc Macuines, A. G. Collings and F. 
24th November, 1880.—( Not proceeded 
with.) 2d. 

This relates to a vessel which is rocked to and fro 
and provided with slots. 

4891. Gas Burners, J. Jamieson.—Dated 25th Novem- 
ber, 1880.—(Not proceeded with.) 2d. 

This relates to burners provided with two nipples. 
4892. Norcnes or Furniture, J. Allen. 

—Dated 25th November, 1880.—{Not proceeded with.) 
al, 

The notches are stamped from two discs of metal by 
suitable tools. 

4893. Raitway Carriaces, F. S. Thomas.—Dated 
25th November, 1880.—( Not proceeded with.) 4d. 

This relates to means for preventing injury from the 
effects of collision. 


4894. Compressep Air Locomotives, H. Bruchet.— 
Dated 25th November, 1880.—(Not proceeded with.) 
Qd. 

Air is admitted directly into the body of the pump. 
which iatter is automatically worked in an inclined 
plane by a anes crank in conjunction with cog 
wheels actuated by a lever placed near the hand of 
the driver, and which also serves as a brake in 
descending steep inclines. 

4895. Oprarninc AnD AppLyInc Motive Power, W. P. 
Kelly.—Dated 25th November, 1880.—(Not proceeded 
with.) 2d. 

This relates to a method of using the alternate 
vaporisation of condensation of the vapour of ether, 
gasoline, or other suitable volatile liquids for the pro- 
duction and application of motive power. 

4896. Comprvep BLower AnD Fire Gvarp, H. Huat. 
—Dated 25th November, 1880.—{ Not proceeded with.) 


2d. 

A frame is fitted to the fireplace, and is constructed 
to receive a suitable number of transparent windows 
or plates. The blower is provided with hooks or studs 
to allow of it being adjusted to the fireplace, or it may 
be adapted to slide or to be hinged thereto. The 
blower is provided with adjustable slides, so that it 
may be withdrawn a certain distance from the fire 
when not required to be used as a blower, and will 
then serve as a fire-guard, 

4897. Printinc Recisrertnc Musicat Notes as 
PLAYED ON THE PIANO, ORGAN, &c., L. A. Groth.— 
Dated 25th November, 1880.—(A communication from 
N. Beugtsson.)\—( Not proceeded with.) 

This relates to means for printing or registering the 
notes played on a piano or organ during the playing 
of the same in the form of longer or shorter strokes 
on paper, in such a manner that they may be after- 
wards used as notes to be played from. 


4898. Castine Merats METALLIC MouLps, L. A. 
Groth.—Dated 25th November, 1880.—(A communica- 
tion from F. Tellander.) 6d. 

The apparatus consists of a body, the lower part A 
of which formsa vessel which contains the cooling liquid. 
Upon the top of this vessel is a lid, and over this lid is 
placed the casting-box, which is guided into its proper 
position by two guide standards H placed at opposite 
sides of the casting-box. At one side of the lower 
part of the apparatus, and directly beneath its lid, 


898) 


is a bar B, which slides in and is supported by a groove 
formed for this purpose in the said lower part. The 
said bar B extends into the apparatus to a distance 
sufficient to enable it to support the metallic core C of 
the metallic mould. This metallic mould C is provided 
with grease grooves. 

4899. ror Correr, A. Groth.— Dated 
25th November, 1880.—(A communication trom P. 
Schwing.)—( Not proceeded with.) 2d. 

Arabian or Turkish wheat and other kinds of maize 
is malted and roasted, and then ground, and used in 
the same way as coffee to produce a beverage. 


4900. Treatinc Nicur Som. ror MANUFACTURE oF 
ARTIFICIAL Manure, H. W. Parrott.—Dated 25th 
November, 1830.—(Not proceeded with.) 2d. 

The night soil is placed in a tank, and the ammonia 
fixed by the addition of sulphate of iron and muriatic 
acid, after which the solid and liquid portions are 
divided by straining. The diquid portion is then 
allowed to percolate through a layer of charcoal and 
finally discharged into a river. The solid portion is 
mixed with plaster of Paris and ground into a stiff 
pee the vegetable charcoal through which the 
iquid portion has been filtered being added thereto. 
4901. Dyeinc Yarns, J. H. Rogers.—Dated 

25th Novenber, 1880. 6d. 

This relates to dyeing yarns in two or more colours 
in a uniform manner, and it ists in ting 
the hanks of yarn together by looping, so that the 
hanks being of uniform length, the parts where they 
are looped together will prevent the die penetrating 
at such parts, and consequently they will be of a 
different colour at regular intervals throughout the 
length of the yarn. 

4908. Sprites, Vent Piuas, on VALveEs or Casks, D. 
Scott and J. Mackay.—Dated 25th November, 1880. 
~~ proceeded with.) 2d. 

A tube is screwed into the barrel, and is perforated 
at top, and also at bottom, to allow air to enter the 
barrel. A valve near the top is kept up toa seat in 
the tube 7 light spring, so as to prevent air enter- 
ing when beer is not being drawn off, but when beer 
is being drawn off the external air opens the valve, 
and allows air to pass inside the barrel, 


4904. SHARPENING AND Curtinc BLADES oF 
REAPING AND Mow1na Macuines, &c., A. W. Tooley. 
~ Dated 25th November, 1880.—(Not vroceeded with.) 


2d. 
This relates to means for adjusting the grindi 
wheel to the various positions, forms, and angles o! 
the cutters or tools to be ground, 


4905. Lire Buoys, E. J. Johnson and J. Clayton.— 
Dated 25th November, 1880. 6d. 

The buoy is elliptical and tubular, and is divided 
into watertight compartments. A band is fitted 
across it towards one end with a spring clip, so that it 
can readily be detached from the bulwarks of the 
vessel. A ballast boat is fastened to one end and can 
be detached when more is required. One of 
the compartments has a lid so that d ti 


passed through the second bath, but with black - 

ment substituted for the umber, or if coloured a. 3 

are required the black a is replaced by any 

other colour. The negative is produced by exposure 
to light and the pense then washed, after which it can 
be printed from in the same way. 

4923. Sewinc MacuINEs, 8. Silverman and J. R. 
Cumming.—Dated 26th November, 1880.—(Not pro- 
ceeded with.) 2d. 

This relates to the general construction and arrange- 
ment of the machine. 

4929. Knire-cLeaNInG Macuines, 7. S. Lyon.—Dated 
26th November, 1880.—{ Not proceeded with.) 2d. 

Two bands pass over rollers, and move with their 
faces in close proximity, and the knives are drawn 


t ts, 
may be inserted. A flag may be attached to the end 
of the buoy, which stands up out of the water. 
Bands are attached to the sides to receive life lines, 
and loose lines to pass round the wearer. A bell may 
also be attached to the upper end, 

4906. ArtiriciaL Stones FoR CHILDREN’s Toys 
H. Grant.—Dated 25th November, 1880.—(4 
munication from F. A. Richter.) 

The composition to form these stones consists of 
finely ground sand and chalk in equal proportions, to 
which any required colour is added, together with a 
fourth the weight of the whole of linseed oil varnish. 
After being thoroughly mixed the composition is 
pressed to the required form and dried in an oven for 
about a week at a temperature of from 100 deg. to 
150 deg. Celsius. 

4907. APPARATUS FOR MANIPULATING Twist DRILLS 
or Bits TO GRIND AND SHARPEN THE Same, &c., 
J.D. Ashworth.—Dated 25th November, 1880. . 

This relates to the combination and ng to 
metal grinding machines of a safety appliance, being 
suitably constructed to protect the workman from 
injury when the wheel bursts. Gis the wheel. The 
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&e., 
com- 


upper part or rim of each shield A is formed with holes 
through which the bolts D are passed to connect the 
two shields together. Hydraulic tubes E are inserted 
between the two side shields and surround the bolt 
shanks. A strip of boiler-plate or other suitable metal 
is sprung into recesses. 

4908. AmmoniacaL Sacts, H. G. Grant.—Dated 25th 
November, 1880.—(A communication from G. Rous- 
seau.)—(Not proceeded with.) 2d. 

Ammoniacal liquids are heated to about 60deg. 

Centigrade so as to set free the ammonia. 

4911. eae, A. H. Rowan.—Dated 25th November, 
1880. 

This consists of constructing train rails in two 
parts, the one consisting of the head, vertical rib, and 


base flange of the rail, and the other forming a side to 

the groove for the wheel flanges. 

4912. Permanent Way oF RaiLways AND TRAMWAYS, 
J. Livesey.—Dated 25th November, 1880.—(Not pro- 
ceeded with.) 2d. 

For flanged rails a rib is cast on the face of the 
sleeper on one side of its centre, such rib projectin 
upwards to form an abutment for one edge of the rai 
flange. On the other side of the rail flange is cast a 
jaw projecting up at an inclination towards the rail, 
its inner face being serrated, and a serrated key 
driven in between it and the side of the rail. 

4913. Barn app Lavatory VaLves, F. C. Tompson.— 
Dated 25th November, 1880. 6d. 

This relates to the heads or knobs by which lavatory 
and bath valves are operated, and consists in makin, 
the head of metal or of non-metallic material, or of 
metal lined with porcelain, and fixing the porcelain head 
to the upper end of the valve stem by forming on the 
top of the latter a dovetail projection to fit a corre- 
sponding recess in the head, fused lead being poured 
in to secure the two together. 

4916. Mosaic on ORNAMENTAL SLABS, TABLETS, TILES, 

W. Settle.—Dated 25th November, 1880.— 
(Not proceeded with.) 2d. 

A number of glass or other beads, or perforated 
pieces, are threaded on a wire so as to produce the 
required design, and are then bedded in a cement 
backing. 

4918. Crearinc Yarn, &e., J. Holt.—Dated 26th 
November, 1880.—( Not proceeded with.) 2d. 

To the clearer rail is fixed a plate with vertical slots 
for the yarn to pass through, and on each side of the 
slots is a plate or slide having on the edge a serrated 
plate or clearer, the points of which project beyond the 
slide and are bent slightly towards the centre of the 
vertical slots in the plate on the clearer rail. 

4919. Spinnine Macuinery, &c., J. H. Northrop and 
J. Clough.—Dated 26th November, 1880.—(Not pro- 
ceeded with.) 2d. 

The object of the invention is to run the bobbins at 
such a varying rate of speed as is required to take up 
the yarn or roving delivered by the front rollers at 
one uniform tension, and ists in i ts on 
patent No. 658, a.p 1880. 
4922. Propucinc Copiers or Drawines, &c., 

Edwards.—Dated 26th November, 1880.—(A commu- 
nication from M. Tithet.) 

The copies can be produced in any colour, and the 

paper on which the negative is to be pi 


impro 


roduced is first 
passed through a bath consisting of 30 parts by weight 
white soap, 30 parts alum, 40 parts Flanders glue, 10 
parts white of eggs beaten up, 2 parts glacial acetic 
acid, 10 parts alcohol at 60 deg., and 500 parts water ; 
and then througha second bath consisting of 50 parts 
burnt umber ground in alcohol, 20 parts black Pig. 
ment, 10 parts Flanders glue, 500 parts water and 10 

rts bichromate of potash. The paper must be kept 

adark place, To prepare the positive paper it is 


hem while in motion, and are thus cleaned 

on both sides at one operation. Emery or other powder 

is supplied to the bands. 

4932. Treatment of Ores on MeTALLic MIxTUREs, 
F. M. Lyte.—Dated 26th November, 1880. 4d. 

This relates to treating ores or mixtures of lead and 
zinc, or of lead and zine with silver or copper, and 
consists partly in improvements on patents No. 633, 
A.D. 1877, No. 2807, a.p. 1879, and No. 1051, 
A.D. 1880. The main difference in the present inven- 
tion consists in the use,in combination with certain 
of the processes described in above patents, of cold or 
slightly warm acid, preferably hydrochloric, in place of 
the hot hydrochloric acid hitherto used. 

4933. Improvements IN E.Ecrric LAMPS AND THE 
MATERIALS EMPLOYED IN THEIR CONSTRUCTION, 
J. W. Swan.—Dated 27th November, 1880. 3 

This patent refers more especially to the materialof 
which Mr. Swan makes his carbons. He takes cotton 
thread (preferably crotchet), treats it with sulphuric 
acid according to the ess of making vegetable 
parchment, washes ith water, dries, and then 
carbonises. The drawings show the way in which the 
carbon is secured. A is the carbon, gripped by clips 
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B Bconnected to the conductors C and surrounded by 
the glass globe D. The claims are, (1) The method of 
obtaining the carbon; and (2) the thickening the 
ends of the carbon to obtain better contact, with a 
wrapping of cotton or other suitable material and 
treated as above. 

4934. Sexr-actinc NeEEpLEs, W. Tatham.—Dated 
7th November, 1880.—(A communication from J. A. 
Deslongchamps.)—( Not proceeded with.) 2d. 

The stem of the needle is hooked at one end, and 
has the opposite end turned up at right angles to 
the stem, but in line with the bend of the hook. 
The stem is grooved on its upper side to receive a 
covering point, the end of which opposite the point 
being turned up at a right angle, and forming the 
portion by which a lever bar or cam plate causes 
the covering point to slide in the groove, so as to 
cover or uncover the hooked end. 

4935. anp Bucket Stanp For Domestic 
Servants, &c., J. Northwood.—Dated 27th November, 
1880.—(Not proceeded with.) 2d. 

A board of suitable size is mounted on rollers and 

ded on its upper side to form the kneeler. The 
ucket is placed on a frame, also mounted on rollers, 
to facilitate its removal from place to place. 


4936. Rott Topacco, A. T. Leadrum.—Dated 27th 
November, 1880. 4d. 

This relates to means for dispensing with the cords 
for confining the rolls while being compressed, and 
consists in the use of a coil of split cane or half-round 
metal, or other elastic material, which is wound round 
the green roll spirally. The roll thus a ng is 
placed in a cylinder and acted upon by a plunger. 


4937. Heatinc Water, Beer, &c., B. J. 
Grimes and L. Dove.—Dated 27th November, 1880. 
6d. 


The cold water passes into a narrow water-space 
formed by two concentric rings, to the top of which it 
flows, and then passes dvwn a tube toa small 
between two concave plates, upon the underside of 
which a gas or other flame plays. Tubes lead from 
the space between these plates to other similar plates, 
from the top one of which a pipe passes upwards to an 
urn or muller, passing round a casing and then down 
again to the heater. 


40940. SicNaLuinc on Raitways, J. Upton.—Dated 
27th November, 1880.—({ Not proceeded with.) 2d. 

A metal cylinder is fixed in every carriage in a train, 
and to it is fitted a whistle or gong, #0 that by pulling 
a cord, Pp d air tained the cylinder may 
be allowed to escape and thereby sound the whistle. 
4941. Automatic Brake FoR RAILWAY CARRIAGES, 

&c., S Butler.—Dated 27th November, 1880.—(Not 
proceeded with.) 2d. 

This relates to the utilisation of the momentum of a 
railway or other vehicle for the purpose of actuating 
the brakes, and it consists in making the connection 
between the engine and carriage by a single bar, 
forming drawbar, buffer, and brake rod, being capable 
of drawing the car or resisting its motion. This bar 
can be thrust in against a strong spring on the car, 
which in its turn acts upon the brake blocks applied 
to the wheels. 

4943. Exp.osive Compounn, IV. R. Lake.—Dated 27th 
November, 1880.—(A communication from J. M. 
Lewin.) 2d. 

This consists essentially of nitro-glycerine with 
cellulose and saltpetre dissolved therein. 

4944. Gas Srove, S. Smith.—Dated 27th November, 
1880.—{Not proceeded with.) 2d. 

A gas burner is fitted to the gaspipe, and is intro- 
duced into the lower part of a cylinder covered at 
each end with fine gauze wire. The gas enters 
through the burner and mixes with air drawn in 
through the bottom wire gauze, and is consumed on 
the top wire gauze. 

4946. TransmvuTING Woop aNnp OssEous MATERIALS 
Woop Putp ror Paper &c., W. Boggett.— 
Dated 27th November, 1880.—(Not proceeded with.) 


2d. 

This relates to improvements on patent No. 663, a.p. 
1880, and consists in the use of a Jordan and Sons’ 

ulverising machine for comminuting the materials. 
To convert sawdust and shavings into pulp for making 
paper, they are submitted to a high temperature in a 
—— boiled in lard oil, and immersed in diluted 
acids. 


4949. Propuctnc Printep REPRESENTATIONS OF 
PuorocraPus, J. Dredge.—Dated 27th November, 
1880. 4d. 

From relief plates of the photograph prepared in the 
ordinary method, printed are obtained 
by surface printing, as for instance, in a lithographic 

ress, such transfer being produced by means of lines, 
ots or granulations of ink er pigment, the lights, 


shades, and outlines being reproduced by the deposi- 

tion of the lines or dots on the surface Tn relief, in 

such manner that their width varies with the varia- 
tions of the undulated surface. 

40945. Treatment or Wort, B. J. B. Mills.—Dated 
27th November, 1880.—(A communication from K, 
Husak and A. Hanl.) 6d. 

This relates to the treatment of wort by drawing it 
off from the surface by means of a separating sli 
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consisting of a chamber A B, adjustable cylinder C, 
with sharp edged cutting rim or K, or in lieu 
thereof a simple adjustable separating slide with 
cutting edge. 

4950. Sroprerinc Borries, &c., EF. Roach.—Dated 
27th November, 1880.—( Not proceeded with.) 2d. 

A cap piece has a flange on its under surface which 
enters the mouth of the bottle, and over its outer 
circumference passes the end of a piece of elastic tube 
secured bya wire. Through the tube and the cap piece 
passes a screw on top of which fits a nut, by screwing 
up which the tube is compressed, so as to form a 
tight joint. A bolt of a lock is then caused to pass 
through the stem and prevent it being released. 
4952. Furnaces ror METALLURGY OF Copper, A. M. 

Clark.—Dated 27th November, 1880.—(A communi- 
cation from J. Garnier.)—(Not proceeded with.) 2d. 

The First part relates to the employment of basic 
linings in furnaces used in the metallurgy of copper, 
and the Second to means of improving or re- 
ducing the electrical conductibility of copper accord- 
ing to the purpose for which it is to be used. 

4958. ManuractureE or LETTERS AND FIGURES 
From Cuay, &., J. and A. Duckett.—Dated 29th 
November, 1880.—(Not proceeded with.) 2d. 

This consists in forming a slab or groundwork of 
clay in a mould on which the raised letters or figures 
are afterwards placed and caused to adhere by the 
application of moisture or clay wash. 


4055. Ruuer, R. J. Cook.—Dated 29th November, 1880. 
—(Not i 


with.) 2d. 

This relates toa flat ruler running on two or more 
rollers. 

4957. Propettinc VessELs By Hypravu.ic Power, 
F. W. Richardson.—Dated 29th November, 1880.— 
(Not proceeded with.) 2d. 

The power is derived from the reaction or recoil of 
two jets of water projected at a high velocity from 
openings in the ship’s sides, such jets being put in 
motion by the action of two right and left-handed 
screws revolving on the same shaft about midships, 
and driven by spur gearing from the engine shaft. 


4958. Mortve Power Enorne, A. J. Clairmonte.— 
Dated 29th November, 1880.—(Not proceeded with.) 2d. 
The engine is formed by a diagonal diamond-shaped 
receiver having two ends of four diagonal sides each, 
ith rectilinear points forming guides. The ends are 
attached to two wheels which revolve off their axes. 
The four longitudinal sides of the receiver are 
diagonal, and fit to the lines of the ends and into 
rectilinear guides. These sides ferm four levers, 
which are fastened to the wheels at four points at 
right angles, and which receive the pressure of the 
motive force, whereby the engine is driven. 


4959. Bricks ror Borpers or Patus, &., H. A. 
Bonneville.—Dated 29th November, 1880.—A com- 
munication from E. Beaucantin.) 4d. 

This relates to improvements on patent No. 4322, 
A.D. 1878, and consists in leaving while moulding the 
brick a space in the form of an arch at the base, the 
holes in all the bricks being made to correspond so as 
to form a in pipe. 

4960. LaTHEs ror Screw-cuTTInc, 7. Cawthron and 
W. Fearnehough.—Dated 29th November, 1880.— 
(Not proceeded with.) 2d. 

The object is to enable bastard thread screws to be 
cut without stopping or reversing the lathe, by the 
use of a set of index wheels and pinion driven by the 
guide screw. 

4961. ImpRoveMENTS ON MECHANICAL CONTRIVANCES 
FOR ELECTRO-MAGNETIC CLOCKS AND APPARATUS, 
J. Mayr.—Dated 29th November, 1880.—(Not pro- 
ceeded with.) 2d. 

This invention consists in mechanicalimprovements, 
by means of which the inventor constructs a new 
system of electric clocks and signalling apparatus, 
and replaces the usual sliding spring and mercury 
contact by reliable metallic contacts with impact 
motion and exactly controllable duration. 

4966. CoLourinc Marrer, F. Wirth.—Dated 29th 
November, 1880.—(A communication from E. Oehler.) 
4d. 


This relates to the production of colouring matter in 
applying the usual process for — azo-colouring 
matters to the combination of metadiazosulfobenzol, 
and primary, secondary, and tertiary amines, or their 
substituted derivatives. 

4969. Apparatus For Drawinc BEER, &c., 4. Specht. 
—Dated 29th November, 1880.—A communication 
Jrom K. W. Weissenborn.) 6d. 

This relates to delivering beer or other liquid by 
placing it in a vessel open at top, in which moves an 
air-tight piston, weighted so that the pressure on the 
surface of the liquid will raise the liquid to the desired 
height. 

4970. Pranorortes, A. Specht.—Dated 29th Novein- 
ber, 1880.—(A communication from F, Baschmann.) 
—(Not proceeded with.) 2d. 

The hammer has a peculiar butt, and is suspended 
by a hinge between the butt and the strings. The 
butt rests directly on the head of the key, which is 
made to raise or lower by a screw. The falling back of 
the hammer is effected by a spring between the frame 
and the back of the gut, and this also is adjusted by a 
screw within the hammer butt. 

4971. Puiers ror Cuttinc Wire, J. F. Neighbour.— 

29th 1880. 6d. hinged 1 

e pliers consist of the ordinary hin, levers, but 
one or both of the jaws are provided with wheel 
cutters mounted on pivots. 

4985. ImproveMENTS IN THE MANUFACTURE OF Sopa, 
&c., BY 7. Morgan.—Dated 30th 
November, 1880.—(A communication from N. Glou- 
choff.) 6d. 

This invention is an improvement on one pro- 
visionally patented on the 9th December, 1879, 
No. 5030, by the present inventor and T. Wastchuk. 
The figure shows one form of the decomposing appa- 
ratus, which is in two parts. The carbon or platina C 
forms the ‘itive electrode, and is contained in a 
glass cylinder B arranged at the side of the iron 
cylinder A, which forms the negative electrode. These 
ers are provided with lateral holes as shown, 


cylind 
in which are inserted glass tubes connected together 
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end to end in pairs by the india-rubber collars D, care 
being taken to insert a thin ition of porous 
material in the collar between the ends of each pair of 
tubes. The hydrogen —— h the pipe F, and 
the oxygen and chlorine through the pipe G. These 


hy + 


bined engine and compressor of relief valves arranged 
to permit the air to escape from the compressor, a 
governor arranged to be operated from the engine and 
operating appliances, whereby the valves are controlled 
by the governor ; Secondly, the combination with the 


ases are collected in reservoirs, and are oq 
distributed to the receivers of the gas batteries. The 
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eurrent generated in these batteries is utilised in turn 

tv decompose a soda lye and manufacture soda by 

electrolysis. 

5007. Marrvers’ anp Azimutu Compasses, J. Read- 
man.—Dated 1st December, 1880. 4d. 

In order to prevent the production of currents of air 
by the motion of compass cards, they are mounted to 
move in a vacuum. 

5018. Propvcrne Copies From TRACINGS oR DRaw- 
1nGs, A. J. 7. Wild.—Dated 2nd December, 1880. 2d. 

Chromate of potassa is dissolved in water and sul- 
phuric acid added, the paper to receive the copy being 
then sponged with the solution, and when dry placed 
in a frame, the original being superimposed thereon 
and exposed to the action oflight. When the drawing 
has been reproduced the paper is placed within a 
vaporising box containing aniline oil, and when 
removed is passed through water and dried. The 
paper is then sponged with natron or with unslacked 
lime to fix the copy, and then finally dried and pressed. 
5044. Corkinc or Sroprertnc Borties, &c., H. 

W. Beckton.—Dated 3rd December, 1880. . 6d. 

This consists of a plug of cork or wood of conical form 
to tit a corresponding conical-shaped neck of the bottle, 
and which is secured by wire passing round the neck 
and over the plug, the ends being twisted together ; 
and further in a machine to cork or stopper the bottles 
and hold them whilst being filled and wired. 

5240. Sprxninc Rore Yarns, J. Barbour.—Dated 
14th December, 1880. 6d. 

atures of the machine are, First, apply- 
i ills instead of chain gills for carrying the 
sliver to the “‘intercepter ” or drawing point ; Secondly, 
the application of Barbour’s friction discs to regulate 
the speed of the fullers or screw gills; Thirdly, a 
novel conductor at the delivery end of the screw 
gills to condense the sliver for the ‘‘ intercepter,” such 
conductor being of the usual “trumpet” shape, but 
with an opening at top to facilitate the piercing of the 
sliver ; Fourthly, the arrangement of transverse motion 
for bobbins whereby an instantaneous reverse is 
obtained by means cf clutches and levers; Fifthly, a 
novel centrifugal drag motion, by means of which the 
drag upon the bobbin necessary for “taking up” the 
yarn is obtained; and Sixthly, the general arrange- 
ment of the machine, as combining screw gills and 
horizontal spindles, with the different novel arrange- 
ments before described. 

5287. Sutrnate or Atumina, B. R. Nevlands.— 

Dated 17th December, 1880. 

This relates to the manufacture of sulphate of 
alumina from impure sulphate of alumina magma by 
submitting the same to pressure in order that the 
greater portion of the free sulphuric acid and of the 
soluble salts of soda contained therein may be 
removed. 

5811. Cans ror Conveyinc MILK, &c., W. W. Marsden. 
—Dated 18th December, 1880. 4d. 

The bottoms and lower hoops of milk-cans used to 
transport milk and other substances are made in one 
piece of solid cast metal, and can be either bolted to 
or screwed into the body of the can. 

5352. Improvements DyNaMo-ELEcTRIC TELE- 
GRaPHY, Pitt.—Dated 21st December, 1880.— 
(A communication from Dr. 0. Lugo.) 8d. 

This invention has for its object the use of dynamo- 
electric machines in telegraphy. The inventor 
arranges his apparatus to obtain uniform currents, to 
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vary the E.M.F. as required, to get multiplex work- 
ing, &c. This arrangement, which may be modified 
in various ways, will easily be understood from Fig. 1. 
Thedynamo machine Fig. 2 is somade that thearmature 
may be revolved till the poles P N are connected, 
as shown by dotted lines B. No current is excited in 
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coils, but when so connected a weak current is 
excited in coils of armature, passes through thé field 
magnets, reacts on armature, and so on till the 
maximum and constant current is obtained. If 
circuit Bis broken, the field magnets and armatures 
are discharged. 

5427. Birowixc, Compressinc, anpD Drivinc APPa- 
raTus, &c., #. P. Alexander.—Dated 24th December, 
1880.—(A communication from 0. 8. Presbrey.) 6d. 

This consists, First, in the combination in a com- 


r cylinder of relief valves, arranged to open 
under pressure from within the cylinder, and to be 
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closed by the pressure from the discharge pipe or 
receiver and rye gl Thirdly, the combination 
with a driving shaft of a gear or hand-wheel, a friction 
dise attached thereto, a friction disc turning with the 
driving shaft, and appliances whereby the two discs 
may be brought together or separated. Fig. 1 is a 
plan of an engine and compressor, and Fig. 2 is a 
longitudinal plan section, showing the clutch arrange- 
ment. 

3'774. NeepLe ror Kwyittinc Macuines, F. W. 

Schwarzbach.— Dated Sth September, 1880. 6d. 

The needle, which is self-acting, consists of two solid 
parts A and B; the lower part or body B, which is pro- 
vided with the catch hook A! is formed of a prefer- 
ably flat or square bar or rod of metal, the front end 
of the upper surface of which is provided with a short 
groove B,, which extends longitudinally across the 
said body B from near the foot of the hook Al, through- 


a 


of the length of the said body. The front 


out 
end of the said groove B!, near the foot of the hook | 


Al, is preferably, rectangular. 
the said double needle, which part is termed the 
“ closing slide” (slide or shutting bar), is also prefer- 
ably formed of a square or flat bar, or rod of metal, or 
other suitable material ; part of its lower surtace may 
be cut away for the purpose of reducing its sliding sur- 
face, but this reduction may be dispensed with if 
desired. 
136. ror Pavinc Srreert Corners, W. Page.— 
—Dated 12th January, 1881. bd. 
This consists in forming blocks or slabs to pave the 


The upper part A of | 


corners of streets in moulds shaped to suit the curves | 


of such corners. 

213. MacuINery For INSERTING IN CARRIAGES 
oF Net Macutnes, &c., H. Boden and S. 
Whitehurst.— Dated 17th January, 1881. 6d. 

Beneath a table-top of suitable height is a plate, 
through which the lower end of a spindle is passed 
and rests in a thimble. The bobbins to be entered in 
the carriages are placed upon the spindle, the threads 
being held between cloth covered clamps; the top 
plate is raised by means of cords and weights as each 
bobbin is displaced at the top. Each bobbin is held 
in position by the head of a piston sliding in a bracket 

and held up bya spring coiled round it; there is a 

plate above the table which presses the bobbin on to a 


verge, and a second plate which holds a carriage in 

sition. Below the tuble is a small crosshead guided 
by vertical slides, a threading hook being attached to 
the crosshead. Under the table is an arm on which 
the piston bracket slides. The vertical movement of 
the threading hook is effected by means of a link 
attached to a treadle moved by the operator; this 
link also rocks a lever, the upper end of which places 
each carriage into position to receive a bobbin, the 
thread of which being drawn through the hole in the 
carriage, the process is repeated. 

402. Sueer Suears, P. Ashberry.—Dated 
January, 1881. 6d. 

This consists in forming the bow of the shears long 
enough to allow it to be bent with a central part pro- 
jecting inward somewhat in the shape of the centre 
of the letter W, and through it one or more pivots are 
passed, the object being to prevent the blades open- 
ing sideways. 

426. Compounp ror TREATMENT OF STEEL, &c., A. J. 
Bouwlt.—Dated 1st February, 1881.—(A communica- 
tion from J. Conant, M.D.) 4d. 

This relates to a compound to be used in manufac- 
turing, &c., steel, iron, or other metals, and for the 
restoration of burnt steel, and consists of 3} parts 
sulphate of copper, 4 parts rosin, and 24 salammoniac. 
626. Hanp.es or Scissors, A. J. Bowlt.—Dated 14th 

February, 1831.—(A communication ji om T. Fische:.) 
—(Complete.) 4d. 

One handle of the scissors, instead of the usual 
loop at the end, is fitted with a ring through which 
the thumb is passed, so that the thick part of the 
thumb presses upon the end of the hand’e beyond 
the ring. 


29th 


748. Dryinc Printep, VARNISHED, oR GUMMED 
Sueets, &c., B. J. B. Mills.—Dated 22nd February, 
1881.—(4A communication from L. A, Fernow.)— 
(Complete.) 6d. 

The drying machine consists of endless chains with 
transverse supporting wires to carry the sheets of 
paper along and bring them back near to the starting. 
Fast and slow moving chains are used with the cross 
wires so as to alternately retard and accelerate the 
movement of the sheets. 

842. Hyprocarpon Furnaces, H. J. Haddan.—Dated 
28th February, 1881.—(A communication from B. 
Sloper and W. M. Jackson.)—(Complete.) 6d. 

This consists, First, in the production of heat of a 
process of decomposing water by injecting it in a 
vaporised condition, with or without the admixture of 
liquid or sub-divided fuel, into or upon solid or porous 
carbonaceous material in a decomposing retort and 
combustion chamber combined, whereby the mutual 
decomposition of the water and fuel into hydrogen 
and carbonic oxide is effected ; Secondly, in a process 
of burning liquid fuel in conjunction with the gases 
resulting from the decomposition of water; and 
Thirdly, in the construction of the furnace for effect- 
ing such combustion. 

876. Macuines ror CLEANING Borties, W. R. Lake.— 
Dated 1st March, 1881.—(A communication from J. 
H. Hoyt.)—{Complete.) 6d. 

This relates chiefly to the employment of a peculiarly 
constructed expansible brush, which enters the bottle 
in combination with a tubular revolving shaft, through 
which water is supplied; and further to an arrange- 
ment of rotating and non-rotating sleeves combined 
withareciprocating frame, anda valve operated thereby 
tocontrol the flow of the water to the brush. 

901. Presses, H. Newton.—Dated 2nd March, 
1881.—(A communication from A. L. G. Dehne.)- 
(Complete.) 8d. 

The object of the invention is to more effectually 
tighten up the filter plates and frames by giving to 
them, after they have been tightened up as much as 

»ssible in the ordinary way, an extra pressure, cither 

»y mechanical means or by the pressure of the fluid 

being filtered. 

909. Mecuanicat Musica H. J. Haddan, 
— Dated 8rd March, 1881.—(A communication from 
W. F. Abbott.)}—(Complete.) 6d. 

This relates to instruments by which valves to reeds 
are operated by levers through the perforated or un- 
perforated portions of a sheet of paper or other 
material caused to travel through the instrument, and 
it consists, First, in arranging the levers so that their 
ends operated by the oe 3 of paper are brought closer 
together laterally than the ends which operate the 
valve mechanism, so that a narrower strip of paper 
can be used ; Secondly, in arranging under each reed 
in the wind chest a supplementary wind chest with 
openings for the passage of air from the reed through 
it to the wind chest ; Thirdly, in the arrangement of 
a valve in the supplementary wind chest over the air 
passage to the ordinary wind chest; Fourthly, in 
arranging a series of these a wind chests 
in a board that can be attached and detached at plea- 
sure to the swell board of a reed organ placed over the 
entrance of the reed chamber. 

1098. Governors FoR VULCANISING APPARATUS, 4. 
M. Clark.—Dated 14th March, 1881.—(A communi- 
cation from W. EB. Gwyer.)—(Complete.) 6d. 

This consists of a gas cock opened by a spring and 
closed by steam pressure for regulation of the flow of 


gas, and also in a relief cock or valve combined with 
the apparatus for allowing escape of air. 


1169. Sappies or Bicycies, &c., W. R. Lake.—Dated 
let March, 1881.—(A communication jJrom C. H. 
“eeder.—{Complete.) 6d. 

This relates, First, to suspending the leathern part 
or seating surface of the saddle near the ends thereof, 
and at a considerable distance above the metallic 
supporting part, in such a manner as to have a con- 
siderable vertical motion and constitute in itself a 

rt of the “‘spring” «f the seat; Secondly, to the 

orm of the saddle spring or support; Thirdly, to 
means for stretching the leather so as to take up the 
slack occasioned by use; Fourthly, to clamping 
devices to hold the seat to the backbone; and, Fifthly, 
to means for adjusting the saddle vertically and 
longitudinally with reference to the clamping devices, 
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From the United States Patent Office Oficial Gazette. 


241,495. Vatve Gear for Steam Enaines, William 
Johnson, Lainbertville, N.J.—Filed March 18th, 
1881, 

Claim.—{(1) A cut-off mechanism consisting of a 
flanged plate and an excentric ring, both adjusted 
across and around the axis of the shaft by means of a 
governor, as and for the purpose set forth. (2) In a 

overnor cut off, an adjustable compound excentric 
adapted to be moved across and around the axis of its 


driving shaft by means substantially as described, 
whereby as the work increases or decreases tlic 
speed of the engine is automatically controlled. (3%) 
In a cut-off hanism, ighted levers revolving 
with the driving shaft, in combination with a com- 


pound excentric consisting of a concentric ring and 
an excentric ring, which are moved across and 
around the axis of the driving shaft by means 
substantially as described, and for the purpose set 
forth. (4) In a governor cut-off, a pendulous lever, 
one end of which is adapted to be moved across the 
axis of the driving shaft by weighted levers attached 
to a dise revolving in unison with the pendulous 
lever, combined with an excentric ring, the excen- 
tricity of said ring combined with the excentricity 
caused by the pendulous lever moving across the 
shaft, serving to control and regulate the movements 
of the engire. ) In a governor cut-off, a pendulous 
lever, one end of which is adapted to be moved across 
the axis of the driving shaft by weighted and pivotted 
levers, combined with an excentric ring which moves 
with and around a flange placed upon the pendulous 
lever, and is also connected with the above pivott 
levers, as and for the purpose set forth. (6) In a 
governor cut-off, the revolving disc or wheel provided 
with the reactionary bell-crank lever or levers, and 
adapted by connecting rods to convey a double move- 
ment to the comnamall excentric, as and for the pur 
pose set forth. 


241,534. Pire Vice anp Curtrer, George 
W. Glazier, assignor of one-half to James Rodie, Pea- 
body, Mass.—Filed April 8th, 1881. 
Caim.—The herein-described combined pipe vice 
and cutter, consisting of the serrated jaws A and D, 
hinged at C, and provided with the pipe rest and 


(41.534) 


loosely - journalled cutter wheel L, the screw J, 
nut and handle and spring, as and for the purpose set 
forth. 

241,581. Sream Trap, Nelson P. Aldrich, Plainjield, 
assignor of three-fourths to Alfred P. Pitkin, Hart- 
ford, Conn.—Filed February 21st, 1881. 

Claim.—(1) The combination of the casing, tho 
double-elbowed exit pipe, the reciprocating valve, and 
the float arm, all constructed and arranged substan- 


tially as described, and for the purpose set forth. (2) 
The combination of the exit pipe, the reciprocating 
valve stem, the pendulous arm I, and the float arm, all 
substantially as described, and for the purpose set 


forth. 
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THE Admiralty have decided to sell her 
Majesty’s ships Black Prince and Simoon should 
a desirable purchaser be found. 


NAVALENGINEER APPOINTMENTS.—J. J. Robins 
engineer, to the Asia as additional, as instructor 
in working of machinery of torpedo boats, vice A. 
Court to the Asia as supernumerary; William 
T. Bray, engineer of the Northumberland to the 
Indus, as supernumerary ; and George H. Weeks, 
engineer, to the Fawn, vice James Legate, in- 
valided, 


INTERNATIONAL MEDICAL AND SANITARY 
EXHIBITION.—The arrangements for this exhibi- 
tion are now complete; the offices are removed 
from the Parkes Museum to the exhibition 
buildings at South Kensington. The Right Hon 
Earl Spencer, Lord President of the Council, has 
accepted the office of president, and will presice 
at the opening ceremony on Saturday, July 16th 
The exlubition is to be complete on Wednesday, 
July 13th, and the judges will make their « xami 
nations for the awards on the two days pre. ous 
to the opening. 
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THE WOOL EXHIBITION. 
No. II. 

Mr. Grorce Hopason’s machinery at the Crystal Palace 
for weaving consists of eight looms of various widths ; they 
are adapted for weaving different styles of cloth from plain 
light Orleans to the most complex heavy woollens. The first 
is a plain loom, well suited for the fabrication of either 
worsted, mohair, silk, cotton, or alpaca goods. At present it 
is weaving an Orleans piece, but this class of loom can be 
fitted up with as many as ten treadles ; jacquards for pro- 
ducing figures or shedding motions from sixteen to twenty 
shafts can be applied with ease. A plain loom of 32in. 
reed space at the International Exhibition in 1862 — 
London—ran at upwards of 450 picks per minute ; but of 
course this was done as an experiment to show what could 
be accomplished in the way of speed by the machinery of 
this firm. 

A patent loom for weaving lasting and Serge de Berrie 
cloth is the next machine which draws attention. Up to 
the present time, it has always been necessary to have some 
contrivance underneath the healds for drawing them down, 
after they have been lifted; springs, weights, or levers 
have been employed for this purpose, but there have always 
been difficulties to poset with, either by the springs 
giving way, or bythe cards which connect the healds and 

evers, slipping or coming loose. The present invention 
has in this respect a great advantage over others, brought 
out as yet for weaving the above-mentioned fabric; pos- 
sessing at the same time many other excellent points, 
which cannot fail to attract the notice of a practical man. 
The healds, which may be either of worsted or wire, are 
fixed in an iron frame by steel hooks that can be regulated 
by nuts, so as to make them higher or lower, tighter, or 


end, and another in the centre on the underneath side. 
Backwards and forwards work two jacks, and these 
acting alternately, lift the knives accordingly as they are 
selected by pattern surface. To retain a knife in 

osition when lifted, the pattern pin places a small catch 

ehind the hook on the low side of the knife, and thus 
prevents it going back. The jacks are moved by treadles, 
actuated upon by a regular two winged Orleans tappet on 
the low shaft ; this being a decided advantage, approach- 
ing plain weaving as near as it is possible, with a twilling 
motion. 

Standing next to this is a 9/4 (82in. reed space) pick 
and pick drop box loom, suitable for heavy woollens. It 
is massively constructed throughout, having the old 
system of taking up the cloth by weight and deuble swords ; 
these last have the advantage of producing a swell in the 
movement of the lay and give more time for the shuttle 
to get through the shed, thereby easing the friction upon 
the warp and causing fewer breakages of the threads, 
owing to the going part not working in a radius but 
nearly parallel. The system of shedding motion already de- 
scribed above is applied with slight alteration to this loom. 
On the same stud as the cylinder, which works the shafts, 
is the card cylinder for governing the box motion. There 
is a two-holed box on both sides, each working inde- 

ndently. The raising and lowering of the box is effected 
os means of a lever, operated on by a tappet with two 
elevations at the back of the loom. On the side of the 
tappet there are two pins, on each of which is fastened an 
upright rod, both rods having catches at their other 
extremities, but these face in opposite directions, so that 
when one is in gear the other is out. On the top shaft 
works a “ broken-backed ” lever with a slot at the end, in 
which the above-mentioned catchesmove. By this arrange- 
ment an oscillating movement is given to the tappet, which 


slacker. When once they have been fixed in position, there 
is nothing either to slip or give way. ese frames are 
connected to the regular system of jackson the top of the 
loom by small adjustable round rods. The treadles are in 
the same position as in ordinary looms, but instead of 
placing a bowl in a recess, it is put on a pin, cast on the 
side of the treadle, thus forming a projection, which runs 
in a groove in the treading tappet, similar to the Wood- 
croft system. The positive motion of the treadles is trans- 
ferred to the jack rods by means of a strong treading rod. 
The wrought iron frames mentioned above work up and 
down in a sort of double fork,-by which the weaver can 
give the healds the necessary incline. In case a heaid 
thread breaks at any time, there is a very simple con- 
trivance for drawing out the fork and thus liberating the 
healds, so that it is much easier to repair the breakage 
than in other systems. Furthermore, it is calculated that 
the healds will wear much longer when used in this loom, 
as they are prevented from rubbing against each other, 
being held in the framing as already stated. Besides a 

t reduction in the number of heald threads breaking, 
it will also be found that there is a saving in the quantity 
of ends that come down in the warp, owing to the easy 
movement and absence of all strain on the healds. The 
speed—160 to 170 picks per minute—at which the loom is 
running, alone proves the easy working and general effici- 
ency of the systerh. 

The third of Mr. Hodgson’s looms is an 8/4 (76in. 
reed space) fast reed loom, specially made for weaving 
worsted coatings and serges, where only one class of weft 
is nec It is a compact machine, with picking 
wheels at both sides. It is now working at about 130 
picks per minute, weaving a worsted coating, with a 
16-shaft twill. The healds are lifted by means of a 
shedding motion. It is compact, occupies little space, and 
is easily within reach of the weaver, requiring no gantry, 
as it is firmly fixed on the top rail, and is substantial 
without being cumbrous, the whole altitude of the loom 
shedding motion being less of an 
ordinary man. It the van of 
being able to retain the healds in a lifted  eition 
when they are uired to be up twice or more 
times in succession. Directly ssid to the angle levers, 
which lift the heads, are knives with double hooks at one 
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can be regulated by the pattern surface, to remain in one 
position or change at any given pick. The picking is on 
the sliding tappet principle, and can be arranged by cards 
to weave any pattern. The tappets are moved in a very 
neat way, by means of a scroll on a short shaft parallel to 
the low shaft, at the other end of which is a small casting 
with two pegs ; working between these pegs is a back-to- 
back catch which lifts after each pick. In the scroll groove 
is inserted a single stud, projecting from a horizontal 
square rod, also parallel to the low shaft. At each end of 
this is fixed a clutch, which can slide the tappet nose back- 
wards and forwards on any given single pick as directed 
by the cylinder. A double-nosed tappet is, of course, used 
opposite each of the two cones. 

ext comes a 4/4 (43in. reed space) pick and pick 
loom, with a six-hold circular box at each end, workin 
independently. As this loom is fitted up with a fhcmiee 
it is calculated to weave the most complicated patterns that 
can be produced by machinery either in worsted, silk, or 
cotton. The boxes are turned on the regular circular box 
principle, that is by means of a broken backed lever, 
working on the low shaft. Parallel to this at the bottom 
of the loom is another lever, one end of which is con- 
nected to the box by pulling rods, and to the other end 
are attached hooked rods, which are operated upon accord- 
ing to the pattern. To — the boxes turning too far, 
there is an automatic lock motion applied, so that when 
the pulling rods turn the box they place the locks 
underneath certain pegs, thus stopping the box firmly in 
position. The picking motion is similar to that of No. 4. 
Close to preceding loom is a 4/4 (48in. reed space) pick 
and pick drop box loom, with a two-holed box on each 
side. It presents many new features, both in the pickin 
arrangement and the box motion, and is specially adap 
for weaving rep cloths, where the pattern is a series of 
single picks of two different kinds of weft. The mechan- 
ism throughout this loom is so simple and positive that 
it can be run with ease at 140 picks per minute. 
Although the picking is on the old principle of 
sliding tappets, yet there is a novelty in the mode 
of working them backwards and forwards. The two 
tappets are connected by means of an iron rod, in the 
centre of which is a square opening. From the 


spur rail projects a stay, which supports a stud bearing a 


small excentric, which works in the a opening ; at the 
other end of the same stud is a bevel wheel, having twice 
as many teeth as the one on the low shaft, with which it 
gears ; by this means the tappets are allowed to remain 
two picks in the same position without moving. The 
boxes are raised and lowered by means of a tappet with 
three elevations and three hollows, situated directly under- 
neath and revolving on the axle of the swing rail ; by thus 
working from the exact centre on which the going part 
swings all oscillation of the boxes is preven At the 
side of the loom hangs perpendicularly a lever, to the ex- 
tremity of which a pulling rod is fastened which turns the 
tappet at each pick. Cards for governing the picking and 
boxes are absolutely done away with here. : 
The seventh is a 3/4—39in. reed space—circular skip 
box loom ; it the advantage of being able to 
spring from one shuttle to any other in the circle, and is 
suitable for weaving complex checks, such as Scots tartans. 
The method of skipping is entirely new ; it is easy to 
understand, resembling, as it does, the regular circular 
box principle as much as ible, the ground work 
being exactly the same. he novelty consists in a 
sliding bowl or pulley in the middle of the broken 
backed lever, which works on a three rise tappet. 
This sliding bowl, by a very neat direct ement, is 
operated on by the cylinder or card motion, which slides it 
backwards and forwards on to any of the elevations of the 
tappet as required, two cylinder pegs of different lengths 
being used to effect this object. When the box is turning 
it is perfectly free, as all stress is taken off by an excentric, 
during the required time, allowing the spring to come into 
action again when the change has been effected. To avoid 
the possibility of a mistake, there is also applied a system 
of locks, which are operated upon by another excentric. 
This loom will weave at the rate of 130 to 140 picks per 


minute ; it answers the same p' as a twelve-holed 
shuttle-box, but with this great advantage, that it makes 
only one-third the waste. 4 

The last loom exhibited is a 9/4 (82in. reed space) pick 
and pick shedding motion loom, with a six-holed ci 
box at each end, working independently, on the same 
principle as No. 4. It is, however, for heavier work, such 
as woollensand backed worsted coatings. The boxes being 
of great dimensions, will take a shuttle large enough to 
admit a woollen cop. The connection of the different 
working parts with the cylinder is not of the usual stamp, 
for instead of having separate cylinders for the box and 
shedding motion, they are combined, as in the drop-box 
loom. The shaft machine and picking arrangement are 
similar to those already described. There is applied to this 
loom a patent loose reed motion, with which nearly as 
strong cloth can be woven in a loose reed loom as in a fast 
reed, with the advantage that the loom runs quicker and 
more easily. 
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Tuts warship, which we illustrate above, the largest and most 
formidable of the Russian navy, is now lying in the Clyde, off 
Greenock, where she arrived from Cronstadt, under com- 
mand of Captain Vladimir Basargean. The Peter the Great 
and the Minin are the two mastless turret-ships of the Russian 
fleet of war-vessels, resembling in design those of the same type 
of our own navy, the Dreadnought more especially. Prepara- 
tions are being made for the reception of the Peter the Great by 
Messrs. John Elder and Co., who are about to replace her present 
machinery, which has proved unsatisfactory, with that of higher 
power and improved construction. As she has on board a 
store of ammunition, permission has been asked from the 
General Commanding the Forces in Scotland to store her powder 
in the magazine at Fort Matilda; at present she draws about 
26ft., which must be considerably lessened before she proceeds 
up the river. The Peter the Great was built in Russia ten 
zene ago, at the Admiralty Works, Gallerny Ostroff, St. Peters- 

urgh, and her engines constructed by Mr. George Baird, a 
Scotch engineer, at St. Petersburgh, from the designs of Mr. 
Norman Scott Russell. Her length is 321ft., and her breadth 
64ft., but from her great draught it is difficult to realise that her 
displacement is nearly 10,000 tons, the greater portion of her 
hull being submerged. The vessel is divided into sixteen com- 


partments by bulkheads with the usual watertight doors. The 
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~zood, and the corrosion of the plates of the fire-box having been 
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bottom is double throughout ; a portion of the space between 
the inner and outer skins above the water-line is utilised for the 
storage of coal. The decks are five in number, five of which are 
divided by the turrets, which are protected by armour plating 
about lfin. thick. Her armament consists of four 35-ton guns 
of Krupp steel, besides a number‘ of vessels of smaller calibre, 
mounted on the various decks. Although generally spoken of as 
a mastless vessel, she carries in reality three masts ; two of these 
are very light, but the mainmast is of iron, and of sufficient 
diameter to enable the men to go aloft by a stair inside it, 
ordinary ladders being thus unnecessary. She is built of iron 
sheathed with wood, and is worked by twin screws. 


THE BOILER EXPLOSION ON BOARD THE 
CITY OF ROME. 

THE inquest on the bodies of the men killed in this unfortu- 
nate accident terminated on the 21st ult., the following verdict 
being returned by the jury :—‘“ We come to the conclusion that 
the poor men lost their lives through the explosion which was 
caused by an over pressure of steam ; and we would further 
suggest that the shipyard people test their boilers periodically.” 
The foreman, in answer to the coroner, said, “that with regard 
to any neglect, they, the jury, considered the matter and had 
left it open. No doubt the tireman had exceeded his duty by 
allowing the over pressure.” 

The principal engineering witness examined during the inquiry 
was Mr. Robert B. Longridge, managing-directur of the Engine, 
Boiler, and Employers’ Liability Company, who stated that the 
explosion was “ clearly attributable to the reduction in thickness 
of the fire-box plates, which materially reduced their strength ; 
consequently the fire-box collapsed, being incapable of with- 
standing the pressure to which it was subjected, probably a pres- 
sure of 70 Ib. tothe square inch.” He also stated that although 
“it was impossible to calculate the collapsing pressure of the 
fire-box, owing to the irregularity of the thickness of the plates, 
and the uncertainty as to its shape—for it may have been more 
or less flattened on the sides prior to the accident—yet, judging 
from many similar cases of collapse which had come under his 
notice, he was of opinion that 
the bursting pressure could 
not have exceeded 70 lb. per 
- square inch, and may have 
been less.” 

If Mr. Longridge’s opinion 
be correct, the boiler was of 
course quite unfit for a pres- 
sure of 40 lb., which was 
that intended to be carried, 
according to the evidence of 
the representatives of the 
Barrow Shipbuilding Com- 
pany, and which the fireman 
in charge of the boiler had 
been instructed not to ex- 
ceed. Against Mr. Long- 
ridge’s evidence, on the other 
hand, however, was that of 
Mr. Rodgers, the managing 
engineer of the shipbuilding 
company, who stated that 
the boiler had been tested 
by water to 60 Ib. pressure 
i three and a-half years ago, 
EE = and then showed no signs 
of weakness. In Mr. Long- 
ridge’s opinion no corrosion 
had taken place since that date, the feed-water used being very 


due tothe use of salt water before the test referred to. In 
fixing the collapsing pressure of the furnace at 70 lb., or less, 
there can be no doubt Mr. Longridge passed a judgment sup- 
ported by evidence largely supplied by his own imagination. 
There was nothing to show that the sides of the furnace were 
flattened any more than that the form was fairly circular, in | 
which latter case the furnace would have stood far more than 
70 Ib., and in the absence of any data as to the condition of the 
boiler in this respect, comparison with any “similar case of 
collapse” was clearly impossible. 


material under the new conditions is in such a state that whenever 
required it will undergo another change, and give back, so to 
speak, an electric current similar to that which caused the first 
change. So far as we can gather, the best cells are those which 
after use show pure spongy lead on one electrode and pure 
peroxide of lead on the other. Originally the cell consists of 
two plates of lead, coated as uniformly as possible with a thin 
layer of red lead, separated by a piece of felt and rolled into 
a cylindrical shape. This is placed in a jar and acidulated 
water poured in to completely moisten the felt. A new form 
of cell is about to be adopted in which the plates of lead will 
be flat, because it has been found that however great care may 
be taken to spread the red lead evenly in rolling, the red lead 
does not remain in its original place, so that the coating on 
the plates is uneven. There is still much to be done to obtain 
the true scientific and commercial value of this secondary 
battery. For example, the question of durability is as yet 
unsettled, because the invention is so recent. M. Faure has, 
however, some of those first made, and they are as good now as 
when constructed some months ago. Sir W. Thomson and Mr. 
Bottomley are still engaged in the investigation, and the 
results thus obtained, together with those we may expect when 
the battery has been practically in use for a short time, and 
not merely used for exhibition purposes, will go far to enable 
us to judge the real value of the invention. 


EHRHARDTS PORTABLE LOCOMOTIVE 
WEIGHING APPARATUS. 


Wks illustrate herewith a weighing apparatus very largely used 
onthe Continent, though little used in thiscountry. It is intended 
for the exact adjustment of the weight on the axles of loco- 
motives, tenders, and railway carriages. The following are some 
of the advantages claimed for this apparatus over the platform 


weighing machines :—(1) Its portability, as it can weigh trucks, | 
locomotives, tenders, carriages, &c., at the place where they are | 


made or loaded, and thus avoid the labour and loss of time in 
moving the loaded trucks to the machine ; (2) the great saving 


in prime cost, no foundations being required ; and (3) its greater | 


exactness than the three-table machines now used for ascertaining 
the weight on each axle of a locomotive, whereas this apparatus 
gives the exact weight on each wheel. 

Two machines, which weigh each about 100 Ib., are repre- 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE originality, labour, and ingenuity displayed by the authors 
of some of the communications submitted to this Society during 
| the - session have led the Council to make the following 
| awards 


For PAPERS READ AT THE ORDINARY MEETINGS. 


1. George Stephenson Medals, and Telford Premiums, to 
Thomas Forster Brown and George Frederick Adams, MM. Inst. 
| C.E., for their Paper on ** Deep Winning of Coal in South Wales.” 

2. A Watt Medal, and a Telford Premium, to John Isaac 
Thornycroft, M. Inst. C.E., for his Paper ‘‘ On Torpedo Boats and 
| Light Yachts for High Speed Steam Navigation.” 

3. A Telford Medal, and a Telford Premium, to Theophilus 
Seyrig, M. Inst. C.E., for his Paper ‘‘On Different an of 
Erecting Iron Bridges.” 

4. A Telford Medal, and a Telford Premium, to Max am Ende, 
Assoc. M. Inst. C.E., for his Paper on ‘“‘ The Weight and Limiting 
Dimensions of Girder Bridges. 

5. A George Stephenson Medal and a Telford Premium to 
Benjamin Baker,* M. Inst. C.E., for his Paper on ‘‘'The Actual 
| Lateral Pressure of Earthwork.” 

6, A Telford Premium, to Richard Henry Brunton,+ M. Inst. 
a for his Paper on ‘* The Production of Paraffine and Paraffine 

ils,” 

7. A Telford Premium, to Charles Colson,+ Assoc. M. Inst. 
C.E., for his paper on ‘* Portsmouth Dockyard Extension Works.” 
| 8. A Telford Premium, to Christian Hendrick Meyer, Assoc. M. 
| Inst. C.E., for his Paper on the ‘‘ Temporary Works and Plant at 
| the Portsmouth Dockyard Extension.” 
| 9, A Telford Premium, to Benjamin Walker, M. Inst. C.E., for 
| his Paper on ‘‘ Machinery for Steel-making by the Bessemer and 
| the Siemens Processes.” 

10. The Manby Premium, to Joseph Prime Maxwell, Assoc. M. 
| Inst. C.E., for his Paper on ‘‘ New Zealand Government Railways.” 


| For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DISCUSSED, 
| 1, A Telford Medal, and a Telford Premium, to Professor Dr. J. 
| Weyrauch, for his Paper ‘On the Calculation of Dimensions as 
, depending on the Ultimate Working Strength of Materials.” 

2. A Telford Premium, to James Richard Bell, M. Inst. C.E., 
for his Paper on ‘‘ The Empress Bridge over the Sutlej.” 
| 3. A Telford Premium, to John Lewis Felix Target.+ M. Inst. 
for his Paper Experiments on Modules for Irrigation 

urposes.” 

4, A Telford Premium, to William Thomas Henney Carrington, 


( 
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sented in Figs. A and B, applied to both sides of a locomotive. 
The makers give the following instructionsforusingit : “Place one 


such apparatus under each wheel with the lower part a, which at | 


the same time serves as main-frame, resting with its claw on the 
bottom flange of the rail, and the lever b, whose fulcrum is on 
the main frame a, touching the under side of the tire with its 
front edge. After setting each apparatus plumb by the screw e, 
you advance the wedge c by the screw d, until the lever g gets 
above the horizontal line to a certain angle. This angle, upon 


| which depends the height to which the wheels are to be lifted 


from the rails, is shown by the index on the figured arched scale 
which is above the plummet f. If these apparatuses are placed 
under all the wheels of a locomotive or wagon, and if the levers 


Two prominent facts appeared to be clearly established—First, 
that a safety valve formerly on the boiler had been removed, | 
leaving one valve only, which according to Mr. Longridge could } 
only be loaded to 58 lb., and would probably blow at considerably | 
less than this on account of the width of the face. Secondly, the | 
pressure of steam in the boiler immediately before the explosion | 
was seen to be 70 lb. by the gauge attached to the boiler. 

No explanation was obtained as to why so high a pressure 
should have been reached in a boiler intended to be worked at 
40 lb., and the safety valve of which would blow at considerably 
less than 581b. even if the weight had been placed at the end of | 
the lever. There appears to be no reason to suspect that the | 
safety valve had stuck fast in its seat, and.the question therefore | 
arises, had the valve been deliberately tampered with by the 
unfortunate fireman in his endeavours to stop the noise of the 
escaping steam, which had been complained of ; or was the 
safety valve deficient in area, as appears to be suggested by part 
of Mr. Longridge’s evidence ? 

On the whole we cannot regard the inquiry into the accident 
with any degree of satisfaction. The construction of the boiler 
will be readily understood from the annexed sketch. 

The boiler after the explosion fell from a great height and 
completely staved in, so that its appearance conveys little infor- 
mation concerning the accident. There is no room to doubt, 
however, that the vertical fire-box gave way, a great rent being 
torn in it. 


THE FAURE SECONDARY BATTERY. 

Ir cannot be said that there has been any delay in bringing 
this battery before the public. Hardly had the interest excited 
by the letters in the Zimes been raised, before boxes of these 
cells are brought over to England and exhibited in action before 
scientific audiences. Last Saturday at the conversazione at 
King’s College, a number of cells were used to supply the cur- 
rent required by some score or so of Swan lamps. An evening 
or so later the battery was used at the house of the president of 
the Royal Society, when both Swan and Maxim lamps were 


- rendered incandescent by its means. On Wednesday morning 


several scientific men witnessed experiments made at the rooms 
of the British Electric Light Company, Heddon-street, with the 
Lane-Fox lamp, the current being supplied from the Faure 
battery. These experiments, although they do not decide the 
economical question, do show that certain progress has been 
made. Withthisapparatuscertain changes are obtained in the mate- 
rials used under the influence of a current from a dynamo 
machine in a voltaic battery. The exact chemical change is as 
yet probably undecided, but whatever it might prove to be, the 


gy of all apparatuses are at the same angle, which is indicated by 
similar figures on the arched scale, you then move the weights h 
on the lever g until the index fingers of all apparatuses on the 
arched scale are brought to 0. Each wheel is now at the same 
height from the rail, say one to two millimetres, and the respec- 
tive weights on each axle can then be read off in kilos. or any 
other weights from the scale, which is arranged on the upper 
surface of the lever G. The difference in the weights indicated 
by the several apparatuses show most accurately the inequality 
in the load and tension of the bearing springs above the respec- 
tive wheels, and the same can therefore be regulated surely and 
easily. The sum of these weights of the various apparatus gives 
exactly the total weight of the engine or wagon which underwent 
the above test. When used with “double-headed rails” the foot 
lever & and screw / are required as shown at Fig. B.” 

For loads of 37 cwt. to 145 ewt. they are provided with a 
single scale on the lever, and with a movable weight on the latter, 
but for loads of 15 ewt. to 32 ewt. and of 32 cwt. to 150 ewt. a 
double scale is provided on the lever, and a large and a small 
weight, both of which are movable. The smaller weight serves 
to indicate the load from 15 ewt. to 32 ewt. on the one side of 
the weighted lever, and both weights, the one suspended from 
the other, will indicate the load from 32 cwt. to 150 cwt. on the 
other side of the lever.. 

The machines are made by the Sachsische Maschinenfabrik 
Chemnitz, the English agents being Messrs. James Scott and 
Son, 10, Tib-lane, Cross-street, Manchester. 

A report speaking in the highest terms of the practical value 
and successful working and economical results attending the use 
of the machine has been made to the Committee of Administra- 
tion of the State Railways of Belgium by the engineer, Mr. 
Gustave Braet. 


MAP OF THE DERBY SHOWYARD. 


We publish this week, as a supplement, a map of the 
machinery department of the Royal Agricultural Society at 
Derby. The arrangement of this map differs from that which 
we have adopted in previous years, and will we think be found 
an improvement. It will be seen that the whole map is 
divided into small blocks, each distinguished by a letter. The 
names of exhibitors are arranged alphabetically, and each is 
accompanied by a letter indicating the biock in which the stand 
of the exhibitor is situated, and by a number which is that of 
the stand. The search for any given exhibitor is thus reduced 
to the simplest possible process, the locality of any given stand 
being defined within the small limits of the dimension of the block 
in which it is situated. 


| Assoc. M. Inst. C.E., for his Paper on “‘ Three Systems of Wire 

Rope Transport.” 

For PAPERS READ AT THE SUPPLEMENTAL MEETINGS OF STUDENTS. 

1. A Miller Prize, to James Bernard Hunter, Stud. Inst. C.E., 
for his Paper on ‘* Wood-working Machinery, as applied to the 
Manufacture of Railway Carriages and Wagons.” 

2. A Miller Prize, to Matthew Buchan Jamieson, Stud. Inst. 
ah for his Paper on ‘‘The Internal Corrosion of Cast Iron 

ipes.”” 

e A Miller Prize, to Thomas Stewart, Stud. Inst. C.E., for his 
Paper on ‘‘ The Prevention of Waste of Water.” 

4. A Miller Prize, to William Henry Edinger, Stud. Inst. C.E., 
for a Paper on ‘Brick and Concrete and Concrete Gasholder 
Tanks,” 

5. A Miller Prize, to Daniel Macalister, Stud. Inst. C.E., for his 
Paper on ‘‘ Caissons for Dock Entrances.” 

6. A Miller Prize, to Lindsay Burnet,+ Stud. Inst. C.E., for his 
“Description of a Cargo-carrying Coasting Steamship, with 
detailed investigation as to its Efficiency.” 

7. A Miller Prize, to Edward Walter Nealor Wood, Stud. Inst. 
C.E., for his Paper on ‘* The Improvement of the Old Harbour at 
Holyhead.” 

8. A Miller Prize, to Arthur Stuart Vowell, Stud. Inst. C.E., for 
his Paper on ‘‘ Steel; its Chemical Constitution and Behaviour 
under Tensile Strain.” 

9. A Miller Prize, to William Marriott, Stud. Inst. C.E., for his 
Paper on ‘‘ Boilers.” 


Borer Expiostons.—We have had occasion recently to point 
out that it was possible a boiler explosion might be caused by the 
sudden withdrawal of a large volume of steam from it. If the 
Pittsburg Commercial is to be credited, an experiment has been 
carried out which confirms our views. It thus describes an experi- 
ment made on the 16th of June :—‘“‘ Mr. Lawson exploded his boiler 
yesterday through the medium of a vacuum created by turning a 
full head of steam into the cylinder at once. The boiler itself was 
made of the very best material, and built especially for the experi- 
ment in the strongest manner known. It was 6ft. in length, with 
a diameter of 30in. The iron was made by Singer and Nimick, the 
boiler itself by W. W. Roberts, and the fittings by Wilson, Snyder, 
and Co., the latter firm also furnishing the engineers for 
the test. Just about five o'clock everything was ready for 
the explosion. At that time the boiler was three-fourths 
full of water, being Zin. or 8m. above the fire line, and 
the steam gauge showed a pone of 380lb. to the square 
inch, the tensile strength of the boiler being 604 Ib. to the square 
inch. Everything being in readiness, the spectators safely ensconced 
in the bomb-proofs erected by the Government, the valve was 
pulled, and a full head of steam turned into the cylinder. Instantly 
there was a terrific explosion. The ground trembled as if from an 
earthquake shock, and in a moment there could be heard a rattle on 
the bomb proof. Mr. Lawson and one or two others waited only a 
few moments, and stepped out just in time to catch a shower of 
dirt and grime. Scarcely a vestige of the boiler and furnace was 
left. It was found that the boiler had been completely d lished 
It had not given away merely in one point, but had been torn 
into fragments with a force that must have been tremendous, 
Fragments of the boiler, not more than a foot long and four or five 
inches wide, were found in different places. The fragments all 
showed that the iron was of an extraordinary good quality, and 
the force that rended it was of tremendous power.” 


* Has previously received a Telford Medal and a Telford Premium, 
+ Have previously received Telford Premiums! 
¢ Has previously received a Miller prize. 
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RAILWAY MATTERS. 


THE prime cause, says a United States contemporary, of most of 
the railway accidents of to-day is broken rails, Steel rails do not 
seem to show a greater percentage of breakage than did iron rails 
formerly, but a railway authority reminds us that both railway 
mileage and railway traflic have enormously increased within the 
past few years ; trains and engines have been increased in weight, 
the average speed is higher, and during the past winter the cold 
has been extraordinary, 

It may be remembered that recently an engine-driver on the 
London and South-Western Railway died from being burnt by the 
flames from the furnace of his engine rushing through the fire-hole 
door, A memorial has been sent by the men to the chief inspector 
of the line and the locomotive superintendent, asking that the fire- 
hole doors should be so constructed as to prevent a similar calamity 
occurring through the faultiness of the engines. A promise has 
been made that the defect should be remedied. The legal notice re- 
quired by the Employers’ Liability Act has been given tothecompany. 

ELEVATED railroads are now entitled to rank among American 
institutions, and in the future will call for a large consumption of 
iron. There are, according to the Jron Aye, three schemes of this 
character under discussion in St. Louis, U.S., and the only ques- 
tion is, which shall be adopted? Philadelphia is making good pro- 
gress in following the example of New York. Brooklyn encounters 
an obstacle, partly arising from the configuration of the surface, 
which favours the construction of tunnels, but the city is in 
desperate need of some form of rapid transportation. Boston 
hesitates, apparently on account of objections to architectural 
disfigurement. 

THE Scinde, Punjaub, and Delhi Railway ran, during the 
Afghan campaigns, up to December 31st last, 652 special trains, 
carrying 471,970 troops and followers, 105,656 horses, ponies, and 
mules, 15,408 bullocks, 8645 camels, 470 guns, artillery, and engi- 
neers’ carriages, 140,570 tons of commissariat, ordnance, and 
military stores, and 78,405 tons of material for the frontier rail- 
ways. This large number of men and animals had been carried 
without a single accident of any importance, and as a consequence 
of the success of the arrangements made by the traffic manager, 
Mr. Ross, that gentleman has had the Companionship of the Order 
of the Indian Empire conferred upon him. 


Tur evidence given by Mr. Menelaus, of Dowlais Ironworks, 
before the Select Committee on Railway Charges, is of interest. He 
stated that the Dowlais Company last year raised over one million 
tons of coal, using half, and selling half. They sent away over the 
railway 106,000 tons of finished steel, 51,000 tons of iron, and 
19,000 tons of pig iron, spiegel, and scrap. They sent over the 
railway 50,000 tons of coal, and including everything, 767,000 tons, 
or 2480 tons per ni In the same period they received 
417,000 tons of Spanish ore, and of coal and coke 145,392 tons, 
and of pitwood, 13,000 tons. Dowlais pays 1s. 8d. per ton for its 
coal to Cardiff, and 1s, 11d. for its Spanish ore to Dowlais, and 
the tolls per week amount to £4183, 

Tue Government inspection of a new single line railway has just 
been completed. The line branches off at the Appledore station 
of the Rye and Hastings branch of the South-Eastern Railway, 
sixty-five miles from London, and passes through or by the villages 
of Snargate, Brenzett, Old Romney, Mydley Chappel, and the 
ancient town of Lydd, where there isa station, to a point about 
100 yards north-east of Dungeness Lighthouse. The railway is to 
serve the purposes of dispersing more easily the agricultural pro- 
duce of the Romney Marsh, which it almost evenly divides, giving 
access to beds of shingle, now largely used in concrete buildings, and 
accommodating the artillery and rifle practice grounds owned by 
the War-office. It will probably be opened for public traffic in the 
course of the present month, 


AccorpinG to the Diaro Official, railroad making in Mexico is 
being pushed on with great rapidity, upwards of 40,000 men being 
employed on the numerous new lines now in process of construction. 
General Grant’s contract for the line from the city of Mexico to 
the frontier of Guatemala, which on its way will throw out 
several branches, has been approved by the Chamber of 
Deputies. The line, which is to be completed within ten years 
from the date of the contract, is to be built without subsidy, but 
the company will have the right of way and the free importation of 
all articles needed for the construction of the road during the 

veriod of construction and for twenty-five years after completion. 
The tariffs can be raised up to a point at which they will yield a 
net revenue of 10 per cent. on the capital of construction, and the 
Government retains the right to purchase the line at the expiry of 
ninety-nine years, paying in cash its actual value. 

From the time an old rail arrives in the yard at a United States 
rolling mill until it is converted into a new rail it is handled thirty- 
one times. The process, according to the American Manufacturer, 
is as follows :—It is first unloaded from the car, then picked up 
and run on a set of rolls to the shears, then cut up, when cut piled 
into fagots, then loaded on toa barrow and charged into furnace, 
heated toa welding heat, then hauled out and placed on iron bogies, 
run to weighing rolls, handled six times until finished to a bloom, 
then returned to the bogie, carried to a re-heating furnace, brought 
to a welding heat, then returned to the rolls on a bogie, passed 
through the rolls nine times, then run to saws, where both ends are 
cut off at once, then laid on the cooling bed; when cooled placed 
under the straightener, which takes out all minor crooks. The 
burr on the end is then filed off, when the rail is inspected, then 
taken to the punching machine and fitted for fish plates, thence to 
the slotting machine, where it is slotted for the spikes; then the 
rail goes on the benches in the yards, and from thence to the cars. 

Or steel rails the American Jron Age last received says :—“‘ There 
has been a good deal of business done during the week, but at a 
very wide range of prices. A sale of 2500 tons, for summer deli- 
very, was made at about 63 dols. at mill, with other sales from 
that down to 56 dols. at mill. For summer delivery 62°50 dols. 
and upward is quoted, and orders are hard to place. Foreign rails 
are offered at about 61°50 dols, to 62°50 dols., according to port, 
for July and August shipment, and several lots taken at about 
62 dols. For winter delivery there has been some pressure to sell, 
and one Pennsylvania mill has taken an order from a Southern 
road at about 56 dols. for 20,000 tons. The rapidly increasing 
capacity for production leads manufacturers to fill up as largely as 

ssible, and it now seems likely that at anything above 56 dols. 

uyers will take hold very sparingly, unless their necessities are 
urgent. Iron rails are active and sales are reported at 46°50 dols, 
to 51 dols. per ton at mill, according to section. Old iron rails are 
steady, but with few sales, holders asking 27 dols. to 28 dols. per 
ton in Philadelphia, while buyers are disposed to hold back for 
lower prices.” 


AxpouT noon on Saturday a collision took place on the Lancashire 
and Yorkshire Railway at the Kirkgate Station at Wakefield. 
Twenty-five persons were injured, some damage was done to the 
rolling-stock, and the traffic was interrupted for about a couple of 
hours. It seems that about the time named the Lancashire and 
Yorkshire 12.3 passenger train from Wakefield to Manchester was 
just about to move off from the platform side at the west end of 
the station when a special train, consisting of a number of horse- 
boxes, entered the station from the west, or Manchester end. The 
driver of the horse-box train ran past the home signal, which it is 
said was against him, and the buffers of his engine caught one of 
the buffers of the engine attached to the passenger train. The last- 
named engine (No. 361) was thrown off the metals, and the force 
of the collision caused the coupling chains to break, and the 
carriages becoming detached from the engine, which was thrown 
off the line, ran towards Normanton, They were quickly stopped, 
when it was ascertained that about twenty-five ot the occupants 
had received slight injuries, chiefly about the head and face. All 
the passengers were able, after a short delay, to proceed on their 
journey, or to return to their homes, 


NOTES AND MEMORANDA. 


AccorpING to an American exchange, if iron is placed in a 
furnace and completely covered with soot, the temperature 
then raised to a red or white heat, and continued for fifteen or 
thirty minutes or longer, according to the mass of iron to be 
operated upon, and then removed from the furnace and allowed 
to cool, the surface will be found thoroughly cleaned, and covered 
with a coating which is impervious to rust under ordinary circum- 
stances, 


THE greatest feat ever accomplished in telegraphy is the trans- 
mission of the whole of the New Testament to Chicago from New 
York, which was accomplished in less than seven hours. The 
operators started on four wires at 5.30 p.m., and additional wires 
were employed until at 9 p.m. no fewer than 20 were in use, and 
at 12.20 a.m, the last word was sent. It is certainly a great feat, 
but it would be interesting to learn how many errors were made, 
for even the best regulated telegraphs are apt to blunder at times. 

THE Archiv der Pharmacie gives the following formula for 
making paper for wrapping up silver :—Six parts of caustic soda 
are dissolved in water until the hydrometer marks 20 deg. Beaume. 
To the solution add four parts of oxide of zinc, and boil until it is 
dissolved. Add sufficient water to bring the solution down to 
10 deg. Beaume. Paper or calico soaked in the solution and dried 
will effectually preserve the most highly polished silver articles 
from. the tarnishing action of the sulphuretted hydrogen which is 
contained in such notable quantities in the atmosphere of all large 
towns. 

AccorDING to the American a series of experiments have been 
carried on in Ohio, near Pittsburg, under the auspices of the 
national Government, which casts light on the true cause of boiler 
explosions. The theory reached by the new experiments is that 
the withdrawal of a quantity of steam from the upper part of the 
boiler creates a vacuum, and to fill this the superheated water 
flashes into steam, which strikes the boiler-top with such an 
impact as to rend it. The pressure may be such as the boiler could 
resist if it were steady and equable. Instead of this it takes the 
form of a blow more violent than that of atrip-hammer. The 
experimenters believe that this danger can be met by making an 
adjustable separation between the part of the boiler from which 
steam is drawn into the cylinder, and the rest. 


WHEN making some experiments under the direction of M. 
Chevreul, M. Niepce de St. Victor, who tried helio-chromic experi- 
ments on a large doll bedecked with jewels and resplendent with 
coloured silk, made the remarkable discovery that black is not the 
mere absence of light, but is entitled to be considered a colour of 
itself, and has a special chemical action of its own. The colour of 
the sensitive plate was violet, and on this the camera impressed 
all the colours of the doll, including white ; but as the blacks had 
also been impressed as black, it led to this experiment :—A hollow 
tube, black trom the absence of light, was presented to the camera, 
together with another article of a definite black colour, with this 
result, that the former was represented by an unaltered state of 
the original violet colour of the surface, while in the latter case a 
very deep black resulted. 


ACCORDING to a report of the director of the United States Mint 
lately issued, the total gold circulation of the United States, 
including bullion in the Treasury, amounted, at the commencement 
of May, to 520,000,000 dollars, of which about 264,000,000 dollars 
were held as Treasury and national bank reserves, and 256,000,000 
dollars were in actual circulation. There has been a total gain of 
gold coin and bullion to the country since July, 1879, of 234,000,000 
dollars, of which 35,000,000 dollars was added to the Treasury, 
59,000,000 dollars to the banks, and 140,000,000 dollars to the active 
circulation. The total amount of gold in the country makes a fair 
showing compared with the principal countries of Europe, being 
exceeded only by two. The amount estimated to be in England in 
1880 was 596,000,000 dollars, of which 428,000,000 dollars was in 
actual circulation ; and France, with 927,000,000 dollars of gold, 
had a circulation of about 816,000,000 dollars. The larger pro- 
portion of gold in active circulation in the latter two countries the 
director attributes in part to the fact that their coinage consists 
most exclusively of denominations of less value than 5 dols. 
The English sovereign is equivalent to 4°864 dols. of American 
money, while in France, out of a total coinage during the last 77 
years of 1,743,288,000 dols. of gold, nearly 99 per cent. was in 
pieces of less than 5 dols, 


One of the American contributions for the Electrical Exhibition 
at Paris will be a modification of Mr. Edison’s magnetic separator 
for the treatment of iron sand found in large quantities on the 
south shore of Long Island and in other localities on sea coasts. 
According to Mr. Batchelor’s statement to the United States 
Evening Post the Long Island sand contains 26 per cent. of the 
finest iron known. Innumerable attempts have been made to 
separate the sand, and magnetic plates have been used before, but 
with no success on account of the presence of what is known 
as titanite iron, a substance which spoils iron. Edison dis- 
covered that titanite iron was less magnetic than the pure iron 
particles, and constructed his separator with that fact inview. The 
sand falls a distance of 4ft.in a thin stream froma slit in a V-shaped 
box holding about a ton. Under this box is a receiver divided 
into two compartments, the dividing partition being placed nearly 
under the slit in the sand reservoir and parallel to it. If no mag- 
net is brought into play the sand all falls into one side of the box; 
but when a powerful magnet is brought near enough to act upon 
the falling shower, the pure iron particles are detiected in their 
fall and fly on the other side of the partition. The particles of 
titanite of iron are not attracted equally with the iron and are not 
deflected sufficiently to fall into the compartment with the pure 
iron. A company has been formed for the extraction of iron from 
Long Island sand, and is now at work with its first machine at 
Quogue, near Moriches, on the Great South Bay. This machine, 
which cost 700 dols. to make, is managed by one boy, who keeps 
six men and two carts busy bringing sand for his hopper. It treats, 
we are told, one hundred tons of sand a-day, producing about 
twenty tons of pure iron, costing one dollar a ton to produce and 
selling for six dollars. 

Mr. F. E, Kipper has recently performed a series of experi- 
ments at the Massachusetts Institute of Technology, having for 
their object the determination of the moduli of elasticity and of 
rupture in small beams of white spruce—Abies alba—and such 
other information as might be derived from the data obtained. 
The results of these researches are embodied in a paper read before 
the American Academy of Arts and Sciences and printed in the 
current number of the Journal of the Franklin Institute. The 
conclusions drawn from the results of the experiments are as 
follows :—The modulus of elasticity depends not only upon the 
elasticity of the material, but also upon the length of time 
that the load is applied. When subjected to loads not exceeding 
one-sixth of the breaking weight, spruce beams do not take a 

ermanent set; but even under very small loads, if applied 
or any length of time, there will be a temporary set. Knots 
and gnarls in beams loaded at the centre, when not within 
one-eighth of the span of the centre of the beam, do not materially 
affect the elasticity under small loads. Deflection is very nearly 
proportional to the load, far beyond the customary limits of the 
strain, and the modulus is consequently very nearly constant for 
all moderate deflections. A high modulus of elasticity does not 
always accompany high transverse strength. In spruce beams the 
upper fibres begin to rupture by compression under about four- 
fifths of the breaking weight, and the neutral axis, at the time of 
rupture, is very near the centre of the beam, as shown by the 
fracture. Beams which are subjected to severe strains for a long 
time, bend more before breaking than those which are broken in a 
comparatively short time. The modulus of elasticity of small 
spruce beams, of a quality such as is used in the best buildings, 
may be taken at from 1,600,0001b. to 1,700,0001b., and the 
modulus of rupture at 11,000 lb, 
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A NEW code of boiler rules, containing suggestions and rules for 
owners and tenters of boilers, has just been compiled for use by the 
South Staffordshire Institute of Mining Engineers. The best 
provisions of the Manchester Association and similar bodies in 
Germany, France, and America, have been laid under contribution. 

In accordance with a resolution recently passed at Sir Josiah 
Mason’s Science College, the Birmingham Town Council have 
invited the British Association to hold its meeting of 1883 in 
Birmingham. On the same occasion, trustees alike for the Mason 
Orphanage and for the College were appointed by the Council to 
act with those appointed by the founder himself. 

A NEW iron hopper steamer of 600 tons, built and engined by 
W. Simmons and Co., Renfrew, was launched complete on the 30th 
of June from their works at Renfrew. It has been constructed 
under the direction of Sir John Coode, C.E., for the harbour works 
at Colombo, India. It is named ‘‘ Perseverance,” and is the second 
special hopper steamer supplied by this firm for these operations. 

Messrs. JAMES AND SAMUEL SPENCER—agents for Mr. John 
Spencer, the Tube Works, West Bromwich—3, Queen-street place, 
Cannon-street, E.C., have gained a gold medal at the Melbourne 
Exhibition for their anti-corrodo tubes and fittings, coated by 
Barfi’s rustless process. This is in addition to the jurors’ award of 
raed First Order of Merit, and is the only gold medal awarded for 
tubes. 

THE Japanese papers report that a new palace for the residence 
of the Mikado is about being built at Yeddo, which will be entirely 
of wood, and will cost 5,600,000 yen (nearly £1,120,000). ‘There 
will be, however, a grand reception hall, in which all grand State 
ceremonies will be performed, which is to be built partly of tiles 
and partly of wood, at an estimated cost of 170,000 yen (about 
£34,000). 

Messrs. G. Bray and Co., Leeds, are about to light Piccadilly 
with their patent street lanterns. Nearly two hundred of these 
lanterns have been purchased by the several lighting authorities in 
London, and are in use at the crossings. They were, we under- 
stand, the first flat flame lanterns of high lighting power ever 
introduced, and seem to be the only lanterns which have made a 
successful stand against the electric light. 


THE use of Fletcher’s annular furnaces is extending rapidly—the 
Westinghouse Brake Co., which adopted this system in its London 
Works about a year ago, now has two, and a second has just been 
started at its Paris works, and there is one at the Pittsburgh 
manufactory. Each furnace is for a Morgans’ patent crucible of 
60 kilo. capacity, and when it is remembered that a pot of gun- 
metal can be fused readily within the hour, it is easy to calculate 
the present melting capacity at these works. 


THE Birmingham Corporation are resolved upon another some- 
what extensive outlay on public works. The Finance Committee 
has already been authorised to borrow £21,000 for the erection of 
the market house, the covering in of the Smithfield vegetable 
market, and other works, They lately invited tenders ior the 
erection of shops and other buildings on the market frontage in 
Jamaica-row. Of the three Birmingham architects who tendered, 
Messrs. Osborne and Reading, of Bennetts Hill, have secured the 
work at a cost of £14,000. ‘ihis raises the sum to be expended on 
the whole improvement to £35,000. 


THE Horsely Engineering Company, Limited, of Tipton, have 
obtained the contract for the whole ot the ironwork and apparatus 
required for the erection and completion of the Tipton new gas 
works. There will be two 70ft. telescopic gasholders, and all other 
machinery to correspond. ‘The total weight of iron in the whole 
apparatus is about 700 tons. The works will, in the first instance, 
be capable of producing about sixty million cubic feet of gas per 
annum, and the arrangements will admit of the capabilities being 
doubled with the least possible outlay. They will include all the 
latest improvements in gas-making, and it is expected that they 
will be in operaéion in March next. This new works is for one of 
the four districts which were formerly supplied with light by the 
Birmingham and Staffordshire Gas Company, but which have been 
severed from it since the property of the company was purchased 
by the Birmingham Corporation. 


THERE arrived in Cardiff on Saturday morning, on the completion 
of her trial trip from the Tees, the steamship Anjer Head, which 
has been completed by Messrs. Raylton, Dixon, and Co. of 
Middlesbrough, to the order of Messrs. Angier Brothers, of Bishops- 
gate-street, London, being the second vessel of her size which has 
been built for this firm by the above-named builders. She is a 
boat of 286ft. over all, by 36ft. beam, and 24ft. Gin. depth of hold, 
having a gross tonnage of 2015 tons and carrying capacity of 2900 
or 3500 tons measurement. She is in every respect a very first- 
class merchant steamer, being built in excess of Lloyd’s highest 
class; has iron main deck, and upper deck of pitch pine; water 
ballast in fore and main holds, and under boilers. Her engines, 
which are by Messrs. Thos. Richardson and Sons, of Hartlepool, 
have given most satisfactory results, as the vessel made the run to 
Carditf from the Tees in 62 hours, an average of nearly 12 knots 
per hour. 


AN important improvement is, says the American Manufacturer, 
about to be made at the Henry shaft of the Lehigh Valley Coal 
Company, near Wilkes-Barre, Pa. There is a slope in the mine 
whereby the coal is hoisted from a lower vein. The pumping 
engines are located at the foot of the shaft, and the steam for 
working these engines and the engine at the slope, is run through 
pipes from the boiler room above the ground. ‘he amount of 
steam thrown off and the heat from the pipes make it extremely 
warm in the mines. The steam also interferes somewhat with 
ventilation. On account of these causes the employds suffer much 
inconvenience. Itis expected to overcome the sources of complaint 
by using air as a motive power. ‘The compressors will be situated 
at the head of the shait, and the air will be conveyed through 
pipes to the engines in the mine. The work of putting up the 
compressors has been begun, and they will soon be in readimess. 
The ventilation will then be improved to a great extent, and the 
temperature of the mine made much: more pleasant for the work- 
men. 


LorD COLERINGE has recently decided that a steam tricycle is a 
steam engine within the Locomotives Acts, 1865 and 1878. An 
appeal came before him from the decision of Mr. Marsham, the 
police magistrate at Greenwich, in which he held that the steam 
tricycle recently invented by Sir Thomas Parkyns was within the 
provisions of the Highways and Locomotive Acts of 1865 and 1878. 
‘The machine was fully described in the case, and it appeared that 
it was capable of travelling at the rate of ten miles an hour, 
without any escape of steam, or showing any indication of being 
driven by steam. The machine in question is an ingenious inven- 
tion, consisting of an ordmary tricycle with the addition of three 
metal boxes, containing a complete steam engine, a condensing 
apparatus, and a reservoir containing methylated spirit, which is 
designed to be used for the generation of steam. ‘lhe magistrate 
was of opinion that the machine in question was not within 
the mischief contemplated by the Acts, but considered himself 
bound to convict on clauses 3 of the Act of 1863 and 28 of the 
Act of 1878, in which ‘‘ locomotive ” is defined as ‘* a locomotive 
propelled by steam, or by other than animal power,” and he 
inflicted a nominal penalty of Is. Mr. Mellor, Q.C., and Mr. 
Channell were for the appellant. Mr. Mellor argued that these 
statutes were penal statutes, and that as the tricycle was found 
not to be within the mischief of the Acts, it ought not to be 
held to be within them; and he pointed out that the require- 
ment to travel not more than two miles an hour, and to have 
three persons in attendance, would prevent the use of the ma- 
chine. Mr. Leese, for the respondent, was not called upon. 
Lord Coleridge gave judgment in his favour, thinking the case 
came within the Act, 
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THE LICHTERFELD ELECTRIC RAILWAY. 

Tue following account of this railway, the opening of which 
has lately attracted so much attention, is condensed from a paper 
read by Dr. Werner Siemens before the Verein fiir Eisenbahn- 
kunde, on 21st May last. 

The laying down of this line grew out of a concession made 
to Messrs, Siemens and Halske, to lay an electric railway in the 
Friedrichstrasse at Berlin. This was found impracticable ; but 
the firm, sooner than allow the honour of the first electric rail- 
way to be lost to Germany, determined on building a short line 

at their own cost, and cast about for a suitable locality. This 
was found at the Central Military School, recently built, which, 
during its building, had been connected by a short line of railway 
with the Lichterfeld station of the Berlin and Anhalt Railway. 
The earthwork of this railway was still in place, and with the 
consent of the various authorities it was utilised for the laying 
of the electric line. This line, although placed on the ground, 
was, however, arranged throughout with a view to the require- 
ments of a line raised on posts, such as had been originally 
intended, in order that the experiment might be a conclusive 
one as to the working ‘of such a line. Thus the two rails were 
chosen as the conductors for the forward and the return current, 
although this necessitates special insulating arrangements. The 
principle of the Siemens electric railway—as successfully applied 
at the Berlin and Diisseldorf Exhibitions—is now well known. 
A dynamo-electric machine—the generator—driven by a steam 
engine, sends a current of electricity through some metallic con- 
ductor—in this case the rail—to a similar machine—the motor— 
mounted on wheels, to which it is coupled by mechanism. The 
electric current rotates the motor, and through it the wheels 
whereupon the train moves. The two machines being similar, 
either of them is able to act as a generator or as a motor; 
and thus if the train be propelled by any other means—e.g., in 
running down an incline—the motor becomes a generator, and 
sends back electricity to the original generator, by which it can 
be converted into useful work. The result is that in practice the 
motor machine always generates a current of a certain strength, 
which goes in the opposite direction to the driving current and 
diminishes its effects. The amount of this diminution varies 
with the speed at which the train travels, being less—within the 
limits of practice—as the speed is higher, and vice versd@. As a 
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consequence of this, it is found in practice that definite relations 
exist between the inside conductors, the coils of wire within the 
machine, and the outside conductors, and that the resistance of 
the last should not be higher than the resistance of the machine 
itself, otherwise the loss of effect is increased. Hence, with a 
given machine, it is necessary to have conductors, which, how- 
ever varied in form, do not give a resistance -exceeding this 
limit. Hence there is an obvious convenience in making use of 
the rails, which are always of section so large that even in a 
length of some miles their resistance does not exceed that of the 
wires in the machine. If separate wires are used their section 
must be increased at intervals by affixing additional wires or 
otherwise, which can be accomplished without any practical 
difficulty. This method, however, involves anincreased expendi- 
ture of force, due to the increased section, and it is therefore 
desirable to find some other method of keeping the resistances 
within the proper limit. For this purpose, instead of diminish- 
ing the resistance of the conductor, we may increase the resist- 
ance of the machine, by using longer or thinner wires for the 
electro-magnets and induction coil. The whole question of design- 
ing the apparatus of an electric railway is thus rather economical 
than technical. But it must be remembered that currents which 
have to overcome a high resistance require a high degree of 
insulation. On the Lichterfeld line the small power required 
made the question of insulation less important, and it is worked 
in fact with a known and determinate amount of loss, due to the 
front end being on the street itself. 

Should special means‘ of insulation be required many are 
available, the choice varying according to circumstances. In a 
line elevated on posts, and resting on wooden sleepers, these 
latter form an insulation in themselves. In a line laid upon the 
ground, but so that the rails rest usually on the sleepers only, 
and are only exceptionally in contact with the ground, the 
experience at Lichterfeld shows that, even in a length of several 
kilometres, no special means are required ; but chairs of glass, 
ashphalt insulators between rail and sleeper, and ashphalt coat- 
ings for the rails, have all beem tried with success. Where, 
however, the line is actually laid in the street such means are 
insufficient ; a wire tramway hung from insulators on the 
telegraph posts must then be resorted to, as in Fig.2. A small 
trolley running on this way, and connected by a wire to the 
carriage, keeps up the electric communication. By this means 


FIC.14 


SECTIONAL END VIEW 


the electric system may be applied even to tramways; while in 
tunnels, or where great speed is required, light rails may be sub- 
stituted for the wires. 

The question often asked, whether in an electric railway two 
trains may be on the road at once, may be answered in the 
affirmative. It is only a question of properly proportioning the 
resistance of the outer conduction to that of the machine. In 
fact a service of frequent light trains is specially suited to the 
electric system, since the motor is not in itself, as in the case of 
steam, a ponderous object. The general arrangements of the line 
are shown clearly in Figs. 1 to 8. In Fig. 4 isshown the mode 
of jointing the rails ; in addition to the ordinary fish-plates light 
strips of iron are rivetted on the bottoms, passing from one rail 
to another, and forming an electrical connection. In Fig. 5 is 
shown the cross section at crossings, &c., in Figs. 6, 7,8 the 
detail of the cross sections at the three stations, No. 2, 6, and 
16. The horizontal steam engine, shown in Figs. 9 and 10, be- 
longs to the pumping station for the Lichterfeld water supply, 
and is only used provisionally. The motor to be used perma- 
nently is a ro steam engine of Dolgorouke’s patent, as shown 
in Figs. 11 and 12. We shall not give a full description of this 
engine at present, as it is not yet at work. It will be seen, how- 
ever, that it consists of a casting in the form of a double cylinder, 
within which rotate two rotary pistons. Two such castings are 
placed end for end, so as to form a twin machine, with pistons 
at 180 deg. interval ; by this means the balancing of the strains, 
which has always been a difficulty with rotary engines, is pro- 
vided for. The parts are soarranged and so exactly fitted that 
no packed joints are needed. The rapidity of rotation makes the 
engine specially suitable for making a dynamo-machine. 

Figs. 18 and 14 show the carriage, which resembles an ordinary 
tram-car, but carries between the two axles a dynamo machine. 
The current is conducted from the rails into the wheel tyres, 
and from them to strips of metal fixed on the wooden bodies of 
the wheels. On these strips rest springs, which are themselves 
prolongations of the two poles of the machine. The wooden 
bodies completely insulate the tyres from the axles, and no other 
metallic parts of the car come near the electric connections. The 
car is provided with an electrical regulating apparatus, in place 
of the mechanical apparatus used atthe exhibition railways, and 
with another apparatus which at once governs the speed within 
certain limits, and prevents accidental interruptions of current, 
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It was foreseen from the first that the proper insulation of the 
rails was not possible in the part laid upon the street ; here, 
therefore, a suspended wire tramway, as already described, and 
as shown in Figs. 15 and 16, is provided. 

he electric railway is at present working regularly in connec- 
tion with the trains of the Berlin and Anhalt line. The trains run 
at the average speed of twelve miles an hour allowed by the con- 
cession, but if necessary can run on the level at twenty to 
twenty-five miles an hour, with the full complement of twenty- 
six passengers, giving a total load of 4°8 tons. The motor can 
develop 54-horse power, with a dead weight of less than half a ton. 
The working has gone on perfectly satisfactorily, and it is already 
proposed to extend the line further to Steglitz, and also to apply 
‘the electric system to a tramway at Charlottenburg. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opiuions of our 
correspondents. | 


ENGINE-ROOM ARTIFICERS, R.N. 

Str,—I do not know what position your correspondent ‘‘ E. X.” 
may hold in her Majesty’s service, but it is evident from his letter 
that he can know little or nothing of that of which he writes. 

His assertion that the Admiralty entered mechanics in 1868, and 
subsequently, to supply the practical knowledge which the majority 
of naval engineers lacked, is simply false upon the face of it, as is 
plainly shown by the class of men selected for entry—namely, 
mechanics without sea-going experience. Had that ‘“‘ practical 
knowledge ” of which ‘*‘ E. X.” writes been really required, their 
Lordships would have been compelled to try to get experienced 
sea-going engineers from our mail steamships instead of entering 
men—fitters, coppersmiths, smiths, boiler-makers, and pattern- 
makers—who had to be taught their practical engine-room duties 
by the engineer officers of the Navy. I may state that I was 
personally engaged in the entry and examination of candidates for 
appointment as engine-room artificers, and that I have, since that, 
had to examine merchant service engineers for Board of Trade 
certificates of the first and second classes, and I can positively say 
that I have never met with any of the engine-room artificers on 
entry who have been equal to the merchant service engineers in 
respect to practical knowledge or general ability. In fact, not one 
in ten had ever started a donkey engine, or had any experience of 
the management of a boiler or machinery in motion. 

The real reason for the introduction of engine-room artificers 
was, that the Admiralty began to understand that it was not 
economical to employ a large number of scientific men, holding 
position as officers, to do the work which ordinary mechanics could 
do just as well; and this fact was frequently pointed out to their 
Lordships, several naval engineers choosing rather to resign than 
serve on in a subordinate and bad position, without prospect of 
promotion. ; 

I do not intend to define what a practical naval engineer should 
be, as there are many various opinions on the subject ; but I must 
confess that I cannot admit that an ordinary fitter, smith, or boiler- 
maker is entitled to be called a “‘ practical engineer,” or “‘ naval 
engineer,” any more than I can admit that a navvy isa “ civil 
engineer,” a scavenger is a “‘ sanitary engineer,” or that a collier 
is a ** mining engineer.” 

I am not opposed to the engine-room artificers, nor is the great 
majority of the naval engineer officers opposed to them. Quite 
the contrary; but I object to their claims being advanced by means 
of false pretences. That the entry of engine-room artificers has 
been a great success is due to the fostering care of the engineers 
of the Navy, the large majority of whom would gladly welcome a 
large increase in the number of the artificers, and a reduction in 
their own numbers. But to enable this to be effected at once with 
safety, a better class of men should be entered at first ; and this 
better class can only be obtained by giving better pay on entry, 
better messing and washing accommodation, and a fairly good 
pension. The engineer officers of my acquaintance would gladly 
see some system instituted which would supply the Navy with 
trained engine-room artificers, to whom a watch could be safely 
entrusted ; or who would have some little knowledge of the 
working of boilers and engines before being sent to sea. Unfortu- 
nately, many of them are sent to sea far more ignorant of the 
management of machinery than the stokers; hence their inability 
to keep a position of authority over the men. 

But this isnotall. Many of the artificers will talk and joke 
with the stokers on duty; drink with them on shore, and other- 
wise injure their position, which the engineer officers would like 
them to maintain. As for rank, neither ‘“ warrant” nor “‘ commis- 
sion” will give a man authority unless he possesses a good know- 
ledge of his duties, self-respect to keep his position, and tact to 
carry on duty with the stokers without quarrelling. 

Respecting the question of watch keeping, I have known many 
instances in which the captain has objected to artificers keeping 
engine-room watch, and the engineer officers have had to do it, 
watch and watch, z.¢., six hours on duty, and six hours off, as 
occurred to myself for several months some years ago, until, in 
fact, another assistant engineer was applied for, and sent out ; but 
I have never heard of a single case of engineer officers objecting to 
artificers keeping watch in the engine-room. 

I would suggest that in order to effect a very large and imme- 
diate reduction in the number of engineer officers, the artificers 
should have their pay raised on entry to 6s. per day, a decent mess 
place with washing accommodation provided for them in common 
with the writers and schoolmaster, and their old rank of “ next 
after the warrant officers” be restored to them. I have no doubt 
large numbers of good workmen would leave the dockyard fac- 
tories, and enter the Navy, which would be far better for the ser- 
vice than recruiting from the ‘* wasters” of private factories, and 
getting men of whose antecedents nothing can be known. The 
scale of pension should also be revised and increased, so that the 
artificer should know exactly how much he would be entitled to 
after any number of years’ service. Furthermore, in case of being 
invalided through injury on duty, special pensions should be 
awarded for life, irrespective of length of service. 

If these suggestions were carried into effect, the number of engi- 
neer officers may be safely reduced by at least 200 without preju- 
dice to the service; and this is not only my own opinion, but 
that of many other officers of long service, and of most, if not all, 
of the junior engineer officers. EXPERIENCE. 

June 27th. 


NOTATION OF RECIPROCAL DIAGRAMS, 

S1r,—Discussions as to priority of publication or invention are 
somewhat disagreeable, but the matter which I wish to mention to 
you is one of sufficient importance, I think, to justify me in bring- 
ing forward such a subject. In a review of Mr. Chalmers’ book on 
“*Graphical Statics,” last week, you drew attention to what was 
called Mr. Bows notation for reciprocal stress diagrams. I fully 
agree with your reviewer as to the value of that notation—it is 
simply the direct expression of the reciprocity, and it appears not 
too much to say that without it reciprocal diagrams would have no 
chance of coming into practical use. I do not in the least wish to 
deny Mr. Bow’s originality in devising it, nor the great extent to 
which it has been used in consequence of his book, but it is only 
right to say that it had been not only used but published by my 
colleague, Prof. Henrici, some time before the ‘‘ Economics of Con- 
struction” appeared. The date of Mr. Bow’s work—of which we 
have for a er time hoped to see the continuation—is October, 
1873. Prof. Henrici, after having used the notation for some 
time, brought it before the Mathematical Society in April, 1871, in 
@ discussion upon a paper by Prof. Crofton, of Woolwich, on 
“Stresses ja Warren and Lattice Girders.” It will be found 
the “Promedings of the Mathematical Saciety,” val. &, 


7 233. I believe I am right in saying that the notation, as 
enrici’s, had made its way into actual use in several important 
institutions before the publication of Mr. Bow’s book. In saying 
this, of course, I have not the slightest intention of questioning 
that it was separately devised by Mr. Bow; but still, if it is to bear 
any name, it seems right that it should receive that of the man 
who first made it public, especially when that man has done so 
much to bring graphical methods into use for engineering purposes 
as Prof. Henrici has. ALEXR. B, W. KENNEDY. 
University College, London, June 25th. 


THEORY ¢. PRACTICE IN CHAFF CUTTERS, 

Srr,—In the analysis of the action of a chaff cutter, it will be 
observed that the resistance or work to be done is of an intermittent 
character, that the power applied is of an uniform character, and 
that the power and work are more or less equalised in this respect 
by the use of a heavy fly-wheel. But it willalso be further observed, 
that whilst the leverage of the power applied remains constant, 
that of the resistance, with the usual arrangement of convex knives, 
is accumulative, becoming greater as the cut travels farther from 
the shaft centre. The accumulated fly-wheel force commences to 
act, therefore, when the resistance is least, and is applied at the 
greatest disadvantage for assisting to produce uniform motion. By 
the use of concave instead of convex knives, however, the condition 
of things is exactly reversed, the greater resistance being then 
opposed by the greater force available, and the lesser resistance by 
the lessened force ; and one might reasonably expect, I think, 
considerable advantage in practice by their adoption. I latel: 
suggested the use of concave knives to one of the leading Englis 
firms noted for their manufacture of chaff-cutters, and received a 
reply in due course to the effect that the concave knife had been 
known for the last fifty years, and that it was almost entirel 
obsolete, having been superseded by the convex knife. It would, 
I think, be interesting to others besides myself to hear an explana- 
tion why theory should so entirely differ from practice in this case. 

Christchurch, New Zealand, May 20th. W. A. Comber. 


THE CHANNEL TUNNEL SCHEME. 

Srr,—Your very interesting account of this undertaking must 
have disappointed a good many people who, like myself, have no 
other interest in the success or failure of it further than an 
intelligent desire to see accomplished what has been looked for- 
ward to in anticipation as another great triumph of engineering 
skill. It would be presumption on my part to offer any opinion 
on the probable issue, yet I do think many of the difficulties— 
especially those connected with the ventilation—might be over- 
come by adopting the appliances which modern discovery has 
made available. Let there be a double tramway with a number 
of light trucks continually running up one side of the heading and 
down the other, and let the trucks be driven by electro-motors 
through the medium of the metals on the Siemens principle, 
with a powerful dynamo-machine at the open end of the heading. 
Let the trucks each carry a Swan lamp, and let there be a number 
of Swan lamps for the men to work by in addition, but no oil lamps 
or candles allowed in any part of the heading. Let the cutting 
machine be driven by pneumatic pressure, and let the exhaust be 
supplemented by a direct air supply from the pneumatic main. 
With these appliances there would be no vitiation of the atmo- 
sphere, and the necessary allowance for respiration would alone 
have to be provided; and it would not take a very large pneu- 
matic main to supply enough, and more than enough fresh air 
for the men; and the cooling of the air, on expansion, would keep 
down the temperature of the heading, while I think the foul air 
might be allowed to find its own way out of the cutting. 

The other difficulty you point out, of the men striking a fault 
in the chalk bed, is a far more serious contingency, and t my 
skill in providing a remedy. ROBERT RENTON GIBPs, 

The Elms, Princes Park, Liverpool, June 29th. 


Sir,—While quite agreeing with you as to the impracticability 
of driving a single drift through the Channel, I do not see that 
there would be any insurmountable difficulty met with in driving a 
pair of parallel drifts from both sides so as to meet in the centre 
of the Channel. Supposing the intended tunnel to be 28ft. wide, 
then a pair of drifts 7ft. square could easily be driven, one on each 
side, leaving 14ft. of solid rock between them. They could be con- 
nected at intervals, say, every fifty yards, and the air brought in 
the one drift and out the other. The air could be brought from 
the last throughout to the face with brattice, as in a colliery, until 
the next one was put through, and then the old one could be built 
up with a brick stopping. 3000 cubic feet of air per minute would 
be ample to ventilate the face of both drifts, even if powder or 
dynamite were used. The men could travel in and out the intake, 
and it would not matter what the state of the return was. To 
take the most unfavourable point for the ventilation, suppose one 
pair of drifts, eleven miles from the shore, then the ventilating 
pressure found from the formula P = x - 
This is very easily 
At many collieries there is a water 
gauge of 34in. The amount of work is very good, but 
when it is compared with the work that is done every 
day in our collieries, it is not so remarkable as at first sight it would 
seem. In a place ft. wide and 7ft. high two men hew and fill into 
wagons 12 tons of coals during eight hours. Supposing them to 
work continuously, this would be 240 cubic yards of material hewn 
by manual labour in a week ; and this does not fall so very much 
short of what was said to have been done by the machine. All this 
coal is removed out of the place by a single line of rails, and this 
could be easily done in the tunnel. “All that would be required 
would be an ordinary tail-rope haulage. The quantity to be 
removed is only 30 tons in each shift of eight hours, and this could 
either be run out in one or two races, in both cases the tubs being 
collected in the return till the race was made up. Thespeed would 
not require to be more than five miles an bour. As for the sudden 
flooding of the drift, there need be no danger if proper precau- 
tions are taken. All that would be necessary would be to keep 
a bore-hole 10ft. or 12ft. in advance of the face. If any fissure 
were met, the water would only come through this bore- 

ole. An air-tight dam could be made, and air pumped in, and 
the pressure kept up till the water was “tubbed” back, and 
then the work could go on as before. 

When the two pairs of drifts were joined, it could be widened 
out to the width of the tunnel in the middle, and worked to both 
sides, the ventilation continuing as before. This would be better 
than bringing the air right through the tunnel, as the workmen 
would always be working in fresh air, and the travelling road 
would always be fresh. 

This system of working would be very much better than any 
system of pipes, or even than driving the tunnel its full width, as 
it would be impossible to get a division so nearly air-tight as the 
rock in its natural condition. 

Although the ventilation, while the tunnel is being driven, is 
very simple, it will be no such easy matter to ventilate it when 
trains are passing through it. The air will require to travel two 
and a-half times as fast asin the Mont Cenis tunnel to produce 
the same result, and it will take more than thirty-nine times the 
power todo it. Supposing the air in the Mont Cenis tunnel to 
travel at the rate of 5ft. a second—a common speed in coal mines— 
the speed in the Channel tunnel would require to be 124ft. a 
second in order that the air in the tunnel should be renewed in 
the same time—about every two and a-half hours. If we suppose 


would be less than an 


inch of water gauge. 


ot by an ordinary 
centrifugal fan. i 


the area of the cross-section of the tunnel to be 392 square feet, 
and the perimeter 80ft., there will be 2360-horse power in the air. 
Our best ventilating machines at collieries do not give more than 
50 per na of the power applied, so that 4720-horse 
required. 


utherglen, June 29th. 


wer will be 
Rost, THos, Moors, Sa. C.E. 


THE ADMIRALTY AND NEW ALLOYS. 


Sm,—I would ask your permission to be allowed to make a few 
remarks on the article which appeared in your publication on 
**Muntz’s Metal v. Naval Brass.” If accurately made Muntz’s 
metal is superior in every respect to the alloy now known as 
““naval brass.” This is not a new alloy discovered either by 
Professor Thurston, of New York, or Mr. Farquharson in this 
country in 1874, as it was patented in 1864, although long previous 
to that date it was well known to those acquainted with the manu- 
facture of Muntz’s metal. The advantage of the discovery was so 
doubtful, and the character of the alloy as compared with Muntz’s 
metal so thoroughly understood by those acquainted with the 
subject, that the manufacture of what is now supposed by the 
Admiralty to be a new discovery, has practically li The cause 
of the failure of defective Muntz’s metal in the manner described in 
the article referred to, is perfectly understood by those who are 
acquainted with its nl seri and such failure never takes 
place unless either the mixture or the treatment has been inaccurate. 
The tensile strength and ductility of good Muntz’s metal are both 
greater than in naval brass. This company being the successors 
of the original patentee of Muntz’s metal, and the largest manu- 
facturers of it in the world, have recently been making naval brass 
in accordance with the Admiralty specification, and we believe for 
Admiralty use, and the further experience thus gained has only 
confirmed the opinion previously formed on the subject. 

J. ALBERT MuntTZ, Managing Director. 
Muntz’s Metal Sheathing, Bolt, and Patent Solid Brass Tube 
Works, French Wall, near Birmingham, July 4th. 


S1r,—Having seen in your issue of 24th inst. proportions of com- 
ponents of naval brasses, and being in want of a good tough metal at 
present, I made some on trial, but I must say that I was greatly 
disappointed at the result, though I strictly adhered to the pro- 
vortions you gave, viz., copper, 62 parts; spelter, 37 parts; and tin, 

part. I got two ingots cast, both of which I found to be exceed- 
ingly brittle, breaking easily with a slight blow of a hammer, and 
showing a highly crystalline appearance at fracture. Whether 
this is the fault of the proportions or of want of — manipula- 
tion in manufacture, lam at present unable to determine. You 
would greatly oblige by letting me know if you are sure of above 
proportions being right, and also if you are aware of any special 
process being necessary in manufacture. 

Epwarp Barry, Loco. Supt. 

Waterford and Limerick Railway, Limerick 

Terminus, July 4th. 


[The article in question contains all the information we possess, 
The proportions given are those used by the Admiralty.—Ep. E.] 


S1r,—The subject embraced by the article in the last number of 
THE ENGINEER under the above title is one of so much interest 
that I venture to offer a few observations, and to add some further 
information upon it, having for several years past been engaged 
in perfecting and manufacturing alloys somewhat allied to the 
kinds treated of with—as I think will be admitted—considerable 
success, 

As regards the failure of Muntz metal bolts, there cannot be a 
doubt, as the Admiralty experiments prove that the addition of tin 
to the copper and zinc alloys is of the utmost advantage in pre- 
venting corrosion, and much credit is due to Mr. Farquharson for 
having discovered the useful alloy known as naval brass. The 
investigation carried on by Professor Thurston, of the Stevens 
Institute of New York, who was aided by Lieutenant Tobin of the 
United States Navy, threw a great light upon the simple alloys of 
copper and zinc, but the introduction of tin by Mr. Farquharson 
so adjusted as not to destroy the forging and rolling properties of 
the metal was of far greater importance, as by it the quality of 
the metal was not only improved as regards strength and density, 
but its character altered as regards galvanic action and corrosion. 
With the three metals to which Mr. Farquharson has contined 
himself, I believe he has made the strongest alloy that could be 
produced ; but there was something more yet to be done which has 

en accomplished—as I feel sure Mr. Farquharson will admit— 
by the discovery I made in the use of ferro-manganese. The 
addition of this metallic compound properly combined has a most 
marked and beneficial offect in all the bronze and brass alloys. 
The manganese in its metallic state having a great affinity for 
oxygen, a portion of it combines with and clears out any oxides 
contained in the melted metals and renders them dense and homo- 
geneous, and the remainder, together with the iron, is permanently 
combined with the alloy and imparts increased strength, tough- 
ness, and hardness. This has been proved by numerous compara- 
tive experiments with similar bronze alloys, one having the terro- 
manganese added and the other without, and in all cases the 
addition of the ferro-manganese gives a large increase of strength 
with a corresponding augmentation of hardness and toughness, 
But all these qualities are still further developed in certain special 
alloys, the compounds of which I have been able to determine by a 
long series of careful experiments and tests, which has resulted in 
the production of several qualities suited to different purposes, and 
known by the name of manganese bronze, large quantities of which 
are now being manufactured and used for a variety of purposes, 
For tensile strength, the quality of manganese bronze employed is 
somewhat allied to Mr. Farquharson’s naval brass, but the addition 
of manganese enables more tin to be incorporated, and it thus 
more nearly approaches gun-metal in character, but it greatly 
surpasses both in strength and toughness; it can be rolled and 
forged hot, and drawn cold. Plates and bars made of it when 
annealed have an average tensile strength of 30 tons per square 
inch, and stretch 40 per cent. in length before breaking; when 
rolled cold, the tensile strength goes up to over 40 tons, with an 
elastic limit of more than 30 tons, and an elongation of 12 to 15 
per cent.; by further rolling and cold drawing as much as 70 tons 
per square inch have been obtained. 

Plates, angle bars, and rivets of this metal were supplied for a 
torpedo boat built for the Admiralty under contract that they 
should stand the Admiralty test for steel; and I think Iam correct 
in saying that this was the only bronze or brass metal which stood 
this test successfully, and it was adopted accordingly. For cast- 
ings other qualities are manufactured possessing great transverse 
strength and toughness, and employed for various purposes. The 
strongest of these was subjected to a series of tests in the presence 
of Mr. Farquharson on the part of the Admiralty, in comparison 
with the best gun-metal that could be produced, the bars being lin. 
square and resting on supports 12in. apart. With a steady 
pressure applied in the centre the gun-metal bars broke with 
2912 Ib., but it required 6048lb. to break the manganese bronze 
bars, and they sustained nearly 1 ton before any permanent set 
could be detected. Steel bars subsequently tested took a permanent 
set with about 10cwt., though the ultimate strength was about 
the same as the manganese bronze. The same bars subjected to 
impact gave the following results, the distance between supports 
being the same, viz., 12in., and the weight 501b. dropped on the 
centre of the bar from a height of 5ft.: The gun-metal bars broke 
with seven to eight blows, the manganese bronze bars sustained 
from thirteen to seventeen blows, while the steel bars broke with 
only three. The ultimate bend of the manganese bronze bars was 
in each case in excess of the gun-metal, and about four times that 
of the steel. 

These tests determined the Admiralty to adopt the manganese 
bronze for the propellers of the Colossus, the castings of which are 
now nearly completed, and it has also been extensively adopted for 
propellers in the mercantile marine, as well as in various parts of 
the engines and for machinery generally, As the use of a bronze 
material for propellers is quite a new feature in vessels of com- 
merce, I may perhaps be allowed to point out some of the reasons 
which have Ted to its introduction, and the advantage it possesses 
over steel. First, the blades can be made very considerably 
thinner, the surface is heautifully smooth, and the form af the 
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blade is preserved true to its theoretical shape, whereas in steel the 
surface is rough and the form is always distorted by the annealing 
srocess they have to undergo. These advantages certainly increase 
he speed of the vessel; but another important point is their 
durability and ultimate economy. - The life of a steel blade does 
not average more than three years. I have seen some that had to 
be replaced in less than two; this is in consequence of the pitting 
and corrosion to which they are subject, whereas the manganese 
bronze blades are in this respect practically indestructible. 

The cost of the bronze blades is about double that of steel, so 
when at the end of three years the steel has to be renewed the cost 
would be the same as if the bronze blades had been adopted in the 
first instance, but every three years after this there is the addi- 
tional cost of a new set of steel blades; whereas if the bronze 
blades are used there is none during the life of the vessel, and 
when the time arrives for the vessel to be broken up the bronze 
will always fetch 7d. or 8d. per lb,, while the steel is practically 
valueless. P, M. Parsons. 

Lombard-street, Southwark, 

June 30th, 


SAFETY VALVES, 

Srr,—According to the way ‘‘ Tommy Fair Play ” writes in your 
issue of the 24th inst., one would imagine that the nickel was the 
‘open sesame” about the pop valve he mentions, but I think had 
he made a valve of the same type as his nickel seated ones, the 
results would have been the same, unless there is some sympathetic 
galvanic action goes on between the steam and the nickel, which 
is not known to engineers at the present day. Had Mr, Fithian, 
when he made his experiments with the pop and the common 
valve, only used a more elastic spring and a flat seated-valve, it 
would have been impossible for the steam to rise more than 5 per 
cent., as this is the accumulation allowed by the Board of Trade, 
and hundreds of valves of the common type are passed through 
their hands every year by engineers, who either object to pay for 
a valve made by one of the regular makers, or like to do all their 
own work, 

I have seen the so-called pop valve with the nickel seat under 
steam, and the lift and opening is very similar to what Mr. 
Fithian has in his report ; but one thing he has forgotten to tell us, 
and that is, what pressure it lost from the time of opening till it 
closed, because in the one I saw it lost nearly 9 lb. before coming 
down to its seat again, and as this is a most important point to 
engineers who have to maintain a high speed, the pop valve will 
have to be improved a long way yet before being adopted. In all 
the valves that have come under my notice, but especially those of 
the three known makers, the lift has been about 1-24th of its 
diameter. This in a 3in. valve would give us an area opening of 
117 against 1°75 of the pop valve, but those I pate of were 
flat-seated valves, and of course give a larger opening in proportion 
to their lift than the bevel seated one, which is the style of the 
pop valve I saw, and I have always found that if a valve lifted 
more than 1-24th of its diameter it did not come back to its seat 
unless with a much greater loss of pressure than is generally stated 
by safety valve makers to be the maximum reduction they allow. 
It 1s also due to Mr. Adams to say that the pop valve I saw was 
made in the very same style as his, with a slight addition of its 
own that does not make it work any better. ‘‘Chief Engineer” 
asked me in one of your late issues to give him the name of the 
makers of a better safety valve than Adams’s. It is against my 
principle to push any firm’s wares to the injury of another, but the 
firm 1 mean will come to the front all in good time, not only 
because of the working of their valves, but the handiness in setting 
when steam is up, without taking off the easing gear, or removing 
any heavy parts—a most important point to anyone that has the 
keeping of them in repair; they can be set in two minutes, and 
locked up complete ready for sailing. 

“Tommy Fair Play ” has opened up one or two important points 
anent safety valves, and he has my thanks for doing so, as I think 
the subject will bear a little further ventilation. 

Liverpool], June 28th, Pray Fair. 


LAW AND CLARK’S CIVIL ENGINEERING. 

Str,—The letter of Messrs, Crosby Lockwood and Co., in your 
last issue, makes it necessary for me to ask yet once more for 
space for a few lines in reply. When I wrote last year to Messrs, 
Strahan and Co.—whose name being on the title-page as publishers 
Thad supposed actually to be such—Messrs, Lockwood informed 
me, in reply, that a new edition of the ‘Civil Engineering” had 
been entrusted to Mr. Clark, and was nearly all in type. Know- 
ing that it was the earlier portion that I had written, any sugges- 
tions of mine would then have been too late, and I felt secure in 
the belief that, as Mr. Clark had not consulted me, my portion of 
the work had been left without any material alteration. 

Messrs. Lockwood justify their having placed my several works 
in the hands of Mr. Young and Mr. Clark upon the plea that 
they thought I was dead, and they lay down the somewhat startling 
dictum that a publisher is justified in treating an author as dead— 
notwithstanding his name and address appear in the Post-office 
Directory—unless, as an act of ‘‘ courtesy” he occasionally reports 
himself at the publisher’s shop. 

In the 150 pages, which are all that now remain of the “ Rudi- 
ments of Civil Engineering,” written by me, there are sixty-two 
errors—as you will see by the accompanying list—which were not 
in the original edition ; a fact which I think fully justifies the 
remarks in my previous letters. As to the remaining 488 pages 
which I have not yet examined, I can say nothing. 

Messrs. Lockwood having referred to Gregory's ‘“‘ Mathematics 
for Practical Men,” it is only necessary for me to state that, in my 
opinion, the addition of about half-a-dozen notes, amounting in ail 
to little more than half a page, hardly justifies Mr. Young in 
putting his name upon the title page in the conspicuous manner 
that he has done, ENRY Law. 

5, Queen Anne’s-gate, July 4th, 


A POOR MAN’S PLEA FOR CHEAP PATENTS, 

Srr,—Although I am but a poor man, and obliged to work hard 
to keep a large family, I am a considerable inventor. You may 
not have heard of me, but I can assure you I often knock off a 
couple of inventions in the course of the evening, when smoking 
my pipe after the wife has put the children to bed. Iam in the 
habit of noting these things in a book, in the hope that, some day 
or other, I shall be rich enough to patent some of them. Were it 
not for the oppressive tax levied by a base and mercenary (so-called) 
Libera] Government upon inventors, I should long ago have been 
able to secure the sole right to a few of these ideas, and should, no 
doubt, have been riding in my carriage by this time. Sir, the 
pitent laws of this country exist only for the rich, and almost 
every week I am doomed to see my brilliant ideas stolen from me 
by those who are better off than myself. For this reason the 
perusal of your weekly abstracts of patents fills me with rage and 
envy, In the very last number of THE ENGINEER I see notices of 
four inventions of mine, all of which will assuredly be a source of 
untold wealth to the respective patentees. One is for an umbrella, 
the frame of _which revolves when it meets with an obstacle, and 
so escapes without injury, on the principle of the willow, which 
bends unharmed to the blast, whilst the stubborn oak is uprooted 
and destroyed. It is in vain to tell me that this is not new, and 
that it has been patented over and over again. I do not believe it. 

Again, some time ago, whilst on an excursion in the country, I 
was much struck by the bowed and bent aspect of a poor old man 
who was breaking stones by the roadside, Is such degrading labour 
necessary, I reflected? I concluded that it was not, and by the 
application of a beautiful philosophical principle I invented a 
method of dividing stones into small fragments, by heating them 
and suddenly quenching the mass in cold water. I tried an 
experiment on a small seale with some of my children’s marbles, 
and it answered admirably ; but my hopes of fame and fortune are 
blasted by an announcement in your last number that someone 
else has taken out a patent for this very thing. 
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Once more—who has not deplored the vast expenditure of power 
requisite to draw a glass of beer ina public-house? Years ago I 
invented a system which, if carried out, would effect a revolution 
in the beer engine trade. I proposed to put the beer into a cylinder 
fitted with a loaded piston, which would force the liquid to any 
height, so that the only exertion required of the barman would be 
turning on of a tap. Xias, my idea has been patented by another, 
and is described in your last issue, A scoffing friend of mine, who 
believes in nothing, says that this was patented long ago by one 
Bramah—I think the name was. ; 

I am also the inventor of a ruler running upon rollers for drawing 

parallel lines, which I see alluded to at p. 17. Some time after I 
had invented it, the sceptical friend above referred to took me to a 
shop window in which several of these instruments were displayed. 
Ientered and protested against the robbery; but the only satisfac- 
tion I got was that the thing had been known for years past, and 
that it was actually patented just one hundred years ago in the 
name of Eckhardt. I need scarcely observe that I have my own 
opinion on the subject. 

One more instance of the hardships of my position as a poor 
inventor and I have done. On p. 15 there is an account of a 
method of collecting the dust from grinding wheels by means of a 
fan. That also is my idea; but how do you think they attempted 
to rob me of my originality? They said that it was to be found in 
the Society of Arts “Transactions” fifty years ago, and that it 
had been tried at Sheffield, but the grinders objected because it 
did away with the unhealthiness of the trade and so tended to 
lower wages. Thus they contrived to put an affront upon me as 
an inventor, and also to insult me through my order, 

But for the harshness of those cruel patent laws I should not be 
obliged to sign myself as I now do. A Poor INVENTOR. 

Camberwell, July 6th. : 

P.S.—Since writing the above I have invented two capital things. 
One is a bearing which requires no oil. I do away with the ordi- 
nary brasses and let the journal run on little wheels which revolve 
as the shaft goes round. The other is a castor consisting of a ball 
held in a sort of claw, so that the line of pressure passes directly 
through the centre of the ball. Of course you are aware that the 
ordinary furniture castor is constructed upon the most unsound 
mechanical principles. Each of these inventions would be worth a 
fortune if I only had a few pounds to go to the Patent-office with. 


THE WROUGHT IRON GALLERY, TOWN HALL, READING. 

Sir,—I have read with much interest the article on the above 
work in your last number, but it appears to me that although the 
design is well worked out, and the principles of the ‘“‘ Root and 
Branch ” are correctly applied, the whole affair is made too much of, 
and that the object could be attained by much simpler means, less 
material and labour in construction, and of course less cost. The 
‘Root and Branch ” principle is very simply illustrated by the well- 
known mechanical device by which a force can be transmitted 
round any obstacle, by a bent bar, either in compression or tension, 
the bar being made strong enough to keepits form. The problem 
before Mr. am Ende was therefore a double cantilever or U-shaped 
girder and taking the strain as stated, 10 tons x 5°33ft. = 53°3 
tons. Now if the cantilever is extended 2ft. 3in. in a straight line 
on the other side of the front edge of a stanchion or bed-plate and 
a weight of 23°7 tons is attached, we should have 23°7 tons x 2°25ft. 
=53°3 tons, which would keep the cantilever in equilibrium and no 
strain but a vertical thrust would be on the wall. The weight of 
brickwork, 12ft. by 3ft. by 10ft., would give the necessary weight, 
but the drawings show more than double this below tbe line of 
cantilevers ; but the whole of the superincumbent weight might 
reasonably be taken into account. The cantilevers might have 
been placed nearer together, and so further simplified the design. 
I should be glad to know the reason or necessity for adopting the 
** Root and Branch” arrangement, but without some necessity it 
appears to me an expensive example of engineering. 

July 6th, WILLIAM PARSEY 


PROPOSED BRIDGE OVER THE DOURO. 

Srr,—In THE ENGINEER of July Ist your correspondent, Mr. 
Reilly, checks, by direct calculation, the results of some of the 
strains computed by the graphic method, and appears to think, 
because this is the case, that the primary strains calculated by him 
are correct. It is not a difficult matter to check by the graphic 
method the strains calculated in my last letter. Take, for instance, 
cases (L) and (¢.) Through B draw the vertical Bo, set off Bv = 


mn 
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(750 x 55 x 50)= 855tons, draw vs at right angles to B 0, then B s= 
the thrust on A Bat B = 1060 tons, vs = the horizontal strain at B = 
the thrust at C = 632 tons, or the same as those obtained previously. 
This, however, does not prove that I am correct in my method of 
treating the bridge as a whole; it only proves that these members 
are subjected to certain strains from a load acting in a particular 
manner, whether the strains are calculated by the graphic or other 
methods. What I contend is that Mr. Reilly is wrong in regarding 
the structure as consisting primarily of two great cantilevers, 
Ai D Cand F, H C, as the points A D and F H are not connected 
together in any way and the points B G are articulated, and that 
it ought to be idered as posed of two double cantilevers, 
D BC and H G C, supported on two inclined struts A B and F G. 
I think Mr. Reilly is somewhat confused by the moments about B, 
but have no doubt if he will construct a small model of cardboard 
weighted in a similar manner and having properly articulated 
= as in the bridge, it will illustrate to him the action of the 
oads more clearly than a written description could do. If Mr. 
Reilly does this, I hope he will forward the results to THE ENGINEER. 
In my last letter, in case (e), I inadvertently used 112 tons—Mr. 
Reilly’s figures—instead of 55 tons in the line above—a mistake 
a to any one reading my letter. 
July 6th. 
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ON STEEL CASTINGS.* 
By Mr. Frank W. Dick. 

IN this paper I propose to give a short description of the steel 
castings made at the Hallside Steel Works by the Terrenoire 
rocess. Although steel castings are known, appreciated, and 
argely used by many engineers, still it is a fact that at present a 
great number are either entirely unacquainted with them, or have 
conceived totally mistaken ideas about their nature and merits. 
Much of this misconception has no doubt arisen from the doubtful 
which attended the crucible steel castings brought before 

the public some years ago, 
The principal defects in these castings were hardness and want 
of solidity, and tru'y homogeneous metal was a rarity. It was 
found that by crucible casting blowholes were less likely to be 
formed than in casting on a larger scale by the Siemens-Martin or 
Bessemer processes ; hence notwithstanding the expense and the 
many disadvantages inherent to the crucible method, it has been 
somewhat extensively applied, both in this country and on the 
Continent. In crucible steel castings a high percentage of carbon 


Read before the Institution of Engineers and Shipbuilders in Scotland, 
22nd February, 1881. 


is employed to insure fluidity in casting, and the subsequent 
process of annealing is relied on to make them soft enough for 
working. In spite of every care these castings are often so hard 
as to be useless, ’ 

The accompanying honeycombed specimen shows what measure 
of success attended the first attempts at steel casting from the 
furnace. No matter how strong the material, it is perfectly 
evident that a casting such as this is quite unsuited for engineer- 
ing purposes. A further objection which militated against the 
earlier steel castings was their want of homogeneousness. Hard 
spots were of frequent occurrence, surrounded by softer material. 
These spots appeared as lumps when the casting was turned or 
planed, and made it impossible to keep an edge on the cutting tool. 
But these objections are fast becoming things of the past, thanks 
to the Terrenoire process, It is now possible, and is a matter of 
everyday practice to get castings made of a material which is soft, 
strong, tough, and free from blowholes, which can be hammered 
cold or hot, which welds easily, and in fact, which behaves in 
every way like superior wrought iron, with this difference, that it 
is very much stronger than wrought iron. It may appear strange 
that a simple casting should possess toughness equal to or greater 
than iron which has been wrought; but it has been found from 
experiments made at Newton (as already noticed by Euverte) that 
the properties of a piece of steel (free from blowholes) depend 
entirely on its chemical composition and its molecular condition, 
and not on the manner in which that condition has been induced, 
so that if different means can be found to produce similar condi- 
tions in steel, the final result is not affected by the method 
employed. For castings such means are found in annealing and 
tempering, the effects of which will be noticed later on. , 

It has been already stated that the difficulty encountered in 
early attempts to make castings of Siemens-Martin or Bessemer 
metal was the formation of blowholes. In the Terrenoire process 
this fault is entirely remedied by the use of a silicide of iron and 
manganese. ‘‘The presence of a trace of silicon is found to have 
the singular effect of preventing that violent evolution of gas from 
fluid steel at the moment of solidification,” which caused the 
objectionable unsoundness. In the fluid steel there iscarbonic oxide 
in dissolution. During solidification this gas tends to escape, but 


is decomposed by the silicon and silica produced, and afterwards a ~ 


silicate of iron, which would remain interspersed in the steel were 
it not that the presence of the manganese permits the formation 
of a very fusible silicate of iron and manganese which passes off 
into the slag. The metal when run into the mould remains 
perfectly quiet, and a sound casting is readily obtained, possessing 
a smooth skin and sharp edges. 

A principal characteristic of this metal is its extreme toughness. 
On the table there are exhibited some turnings taken from a mill 
pinion, which argue the possession of that quality in the material 
in a high degree. There are also some bars shown which have 
been bent cold to an angle which few brands of wrought iron would 
resch. In one sense this toughness is a drawback—it renders the 
work of taking off,the gates and runners one of extreme difficulty. 
It is of no use to attempt to “nick” them round and break 
them off, they must be turned or slotted off. The breaking strain 
varies according to the nature of the casting and the subsequent 
treatment. Plain castings of some size may be made of very soft 
metal, while more intricate ones require to be made rather harder, 
but in no case is the metal really “hard,” i.¢., too hard for tooling. 
In general the variation does not exceed six tons per square inch, 
and ranges from 29 to 35 tons per square inch. The extension 
varies from 36 to 12 per cent. in lengths of two inches, and from 
about 17 to 6 per cent. in lengths of eight inches parallel. Stronger 
qualities can be made, but any increase in strength is gained atthe 
expense of toughness. The elastic limit I have invariably found to 
range from 3 to $ the breaking strain. 

The ultimate character of the steel depends much on the treat- 
ment to which it is subjected after being cast. I do not refer to 
the practices of long continued annealing and heating in contact 
with oxides of iron, often adopted in connection with crucible steel 
castings, but simply to the effects of heating and cooling in 
different ways. Before you are three samples of steel taken from 
the same casting. The first, which exhibits a largely crystalline 
fracture, shows the steel simply as it is cast ; the second, which is 
much more compact in appearance, has been heated to a cherry 
red and cooled gradually ; the third, which has a very close 
texture, has (after annealing) been again heated toa cherry red and 
cooled in oil. Beginning with the casting in its original state, the 
effect of re-heating and cooling gradually is to greatly increase 
the toughness and the extension, to increase a little the breaking 
strain (except in very soft metals, in the case of which it is not 
much cbanged) and to decrease a little the proportion which the 
elastic limit bears to the breaking strain. By re-heating and 
dipping in oil the breaking strain and elastic limit are increased, 
the toughness and extension are diminished, and the metal is com- 
pacted. It will be noticed that the effect of dipping in oil appears 
to be analogous to that of hammering; much the same changes 
are induced. I have here two bars, lin. square, cut from the 
same casting. One is annealed simply, the other is annealed and 
dipped in oil, They were tested transversely with 3ft. bearings. 
The annealed one took its first permanent set with a load of 0°4 
tons applied midway between the supports, and finally sunk with 
aload of 07 ton. It has been bent through considerably more 
than a right angle, and is not broken. The one dipped in oil took 
its first permanent set with a load of 0°%5 ton and sunk when 
loaded with 0°9 ton, breaking when bent through 90deg. These 
bending tests corroborate the results of many tensile tests with 
regard to the increase of strength and decrease of toughness due to 
cooling in oil. 

The art of steel founding is now so perfected that it is scarcely 
too much to say that anything which can be cast in cast iron can 
be cast in steel. The applications of steel are already almost 
innumerable. From it are made crank shafts, thrust shafts, con- 
necting rods, excentric rods, crossheads, guides, propeller blades 
and bosses, and even the nuts for them, gearing of all descriptions 
—the toothed wheels already cast ranging from a few pounds to as 
much as 12 tons in weight—carriage and wagon wheels, locomotive 
bogie centres, rolls and rolling mill gear, anchors, hydraulic 
cylinders, steam hammer faces and anvil blocks, and so on. It is 
seldom that a working stress of more than one ton per square inch 
is allowed to be put on cast iron. Hydraulic rivetters of Hallside 
steel are in daily and satisfactory use under a working stress of 14 
tons per square inch. Here then we have a material which can be 
moulded to any shape as readily as cast iron, and which is stronger 
and tougher than wrought iron. Moreover, like wrought iron, it 
can be wrought under the hammer and welds with facility. It is 
almost unnecessary to point out the advantanges which accrue 
from the possession of such a metal. The simple process of casting 
will, in numerous cases, displace the more difficult method of 
forging. In cases, also, where the engineer is tied to weight—as 
often instanced in marine engines—-it is evident that the use of a 
material which is at least six or seven times stronger and more 
reliable than cast iron offer one means of securing lightness without 
the sacrifice of strength. 

I will conclude with one or two examples of the relative dura- 
bility of cast iron and steel. A cast iron worm in connection with 
the turning gear of one of the steam cranes in the foundry at 
Hallside was found to grind itself away in from two to three days. 
The steel worm by which it was replaced lasted eight or nine 
months. A driving pinion in the rail mill when of cast iron 
usually gave way in from one to three weeks and failed through 
breakage of the teeth. A steel pinion, made to replace one of these, 
was taken out at the end of two years’ continuous work, and then 
only because the teeth were so much worn that they did not gear 
properly. Steel is invaluable in rolls which are much cut into by 
the sections they are intended for. In plain rolls the surface 
lasts well. The method of chilling is nos used, but the hardness 
can be increased by increasing the carbon. It should perhaps be 
mentioned that the shrinkage of steel castings is about jin. 
per foot. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-Street. 


PUBLISHER'S NOTIOE. 


** With this week’s number is issued as a Supplement, a Map o, 
Machinery Department, Royal Agricultural Society’s Showyard, 
Derby. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

«”* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of goud faith. No notice whatever will be taken of 
anonymous communications. 

Enquirer.—A letter lies at our office for this correspondent. 

J. W. C. (Morriston).— We shall be happy to meet your wishes. 

H.8.—I/ you refer to the appointments to county surveyorships, every infor- 
mation is supplied to intending candidates by advertisements which appear 
from — to time, as vacancies occur, in our own columns and those of other 

uri 

ah. (Dumbarton-road).—There are no single treatises on the construction 
of bridges, or locomotive and marine engines, which cover the whole ground. 
Nor ws it possible to advise you as to the best books to buy until we know what 
you have already read, If you have read very little, then the treatise on 
* Tron Bridges” in Weale's Series, and Bourne's “ Catechism of the Steam 
Bagine,” will do to begin with. 


RODGERS’ JET EXHAUSTER 
(To the Editor of The Engineer.) 

Sir,-Can any of your readers give me the address of Mr. Rodgers, 
—- of the steam jet exhauster for forming a vacuum in the con- 
denser previous to, and to facilitate the starting of the engines? Any 
information from parties having had experience of the above will greatly 

G. 8. H. 


oblige. 
Hull, July 4th. 


PATENT FUEL-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged if any of your readers will inform me what is 
the best machinery for manufacturing patent fuel from coal-dust, and 
who is the maker. The coal-dust to be treated is in heaps which have 
laid for many years, and contains a quantity of small e. This shale 
be by suitable machinery. A. 

ly ot 


SUBSCRIPTIONS. 

Tne Encrxeer can be had, by order, from any newsagent in town or country 
at the varwus rauway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double numbers) .. +. £0 14s, 6d, 
Yearly (including two double numbers) .. - £1 9s, Od. 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Exaineer Volume, Price 2s. 6d. each, 

Many Volumes of Tak ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher, Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, apan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Femittance by Bill in London, —Austria, Buenos Ayres, Ceylon, France, 
and —_, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
- — £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 

ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand, 
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MARINE BOILERS, 


7ft. long, and each furnace will have a separate back 
and sixty 3in. tubes 7ft. long. boiler 
of this kind, if fitted with a large steam drum, will 
steam well, and may be depended upon with fair coal, 
to work a pair of compound engines up to 500 indicated 
horse-power. Its shell plates will be nearly lin. thick, and 
its total weight without water will be, roughly, 28 tons, 
and it will hold 14 tons of water. Its gross weight, there- 


fore, will be, under steam and allowing for grate-bars, &c., 
not far short of 45 tons. It will have a grate surface of 
about 57 square feet, a tube surface of 900ft., the crowns of 
the furnaces will amount to about 100 square feet, and 
the uptakes may be taken as 120ft. more. The total heat- 
ing surface will be, therefore, a little over 1100 square 
feet. If we contrast this with a locomotive boiler, we find 
that the latter will not weigh, complete with water and in 
working order, more than 12 or 13 tons, It will have 
1100ft. of heating surface and 18 to 20 square feet of 
grate, and it may be depended upon to develope 600-horses 
power in a non-condensing engine. The cubical space 
occupied by the locomotive boiler will not be more than 
one-fourth of that taken up by the marine boiler, and it 
will be, on the whole, quite as economical, if not more 
economical, Thus, for the given weight and space it 
would be possible to have four locomotive boilers 
for one marine boiler. It will, of course, be urged 
that the objections to the locomotive type of boiler 
would prove fatal to its use at sea. When we come 
to examine these objections, we find that they are—that 
it would not be possible properly to fire a locomotive boiler 
at sea, because of the ition of the fire-door ; that the 
tubes would be quickly choked up with soot, rendering 
constant sweeping necessary ; that the water-spaces are so 
small that they would become furred up, and that a great 
deal of priming would take place. In dealing with these 
arguments we may point out, to begin with, that a boiler 
of the locomotive type never yet has had a fair trial at sea 
in the mercantile marine ; and that when it has been tried 
in the Navy—as in torpedo boats—it has given great satis- 
faction. As to the firing, nothing is needed save a rearrange- 
ment of the fire-door—easily contrived—to settle that point. 
If proper smoke-burning appliances such as are used in loco- 
motives were employed, the sooting up of the tubes would 
not present an insurmountable difficulty ; and the water 
supplied to the boilers being distilled, is at least as pure as 
that fed to locomotives. There is no reason save prejudice 
why a locomotive boiler should not be used with great 
success in steamers making short voyages, say of ten or 
twelve hours’ duration ; but we are very far from supposing 
that the boiler of a locomotive engine if put into a ship 
would be suitable for Atlantic voyages. Still we believe that 
it is quite possible to learn an important lesson from rail- 
way practice. It cannot be indispensable that a marine 
boiler of a given power should weigh four times as much 
as a locomotive engine boiler of the same power. The dif- 
ference is so great that there must be room for reducing 
the weight of the marine boiler without impairing its effi- 
ciency. 

The engineers to whom we have referred, favour the 
opinions expressed in the preceding paragraph; and we 
understand that the modifications which they are intro- 
ducing in marine boiler practice take the direction of 
reducing the diameter of the shells, and augmenting the 
draught, and consequently the weight of fuel burned per 
square foot of grate per hour, while the furnaces and their 
tubes are also made of smaller diameter than is now the 
rule. This is to say, that the changes are changes in 
proportion more than in anything else. To put the idea 
involved in other words, it will be seen on reflection that 
a two-furnace boiler may be made which will be much 
more powerful for the weight and space occupied than a 
boiler with three furnaces. We may cite as an example a 
boiler of the following dimensions : Grate surface, 23 square 
feet; heating surface, 520 square feet; number of tubes, 114; 
diameter, shin, ; length, 6ft. 3in. ; length of furnaces, 6ft. ; 
diameter of furnaces, 2ft. 4in.; length of boiler, 8ft. ; 
diameter, 7ft. ; weight, 9 tons ; weight of water, say 4 tons. 
The total weight would be 13 tons, or, about one-third of 
that of a three-furnace boiler. Two such boilers would 
take up in a ship about 3ft. more in width, 5ft. less in 
height, and 2ft. less in length than the three-furnace 
boiler. The cubical space occupied would be for the latter 
12 x 12 x 105 = 1512 cubic feet, while the space 
occupied by the two boilers would be, allowing lft. 
between them for lagging, 840 cubic feet. At 40ft. of dis- 
placement to the ton, the three-furnace boiler would 
represent 37°8 tons, and the two smaller boilers 21 tons 
only. Their actual weights would stand in the ratio of 45 
tons to 26 tons. The heating surface of the single boiler 
would be 1100ft., that of the two smaller boilers very 
nearly the same. The first cost of the small boilers, their 
safety, and the ease with which they would be made—no 
plate more than gin. thick being required in. their con- 
struction—the augmented strength of their flues, and the 
comparative ease with which they could be put into a 
ship and taken out of it, are all strong points in 
their favour ; and others will no doubt suggest themselves 
to our readers. 

We do not think it can be generally questioned that 
improvements are urgently required in the design and 
construction of marine boilers. The existing boiler is at 
the best the heaviest and most unwieldy steam generator 
that it is possible to make, It is extremely costly ; it is 
very easily ruined; for its weight and dimensions it 
makes but little steam, and its failure when, as is usually 
the case, there is but one boiler in a cargo boat, will 
totally disable the vessel. Any reduction which can be 
effected in its size, its weight, and its present cost, with- 
out the sacrifice of any of the good qualities it possesses, 
is to be desired ; and we are Sion to find that in so 
important a shipping centre as Liverpool, proposals for 
changes in its construction are not only tolerated, but 
fairly discussed, and even put in practice. For the pre- 
sent we cannot speak fully of what is being done in 
Liverpool, but at the proper time we shall say more on the 
subject. 


COMMON ROAD RAILWAYS, 


Just now the construction of railways along the sides of 
highways and omer roads is being advocated by many 
persons ; and the scheme has been suggested as specially 
applicable to Ireland. So eB go mines have apparently 
absorbed all the floating capital available for rash specula- 
tion ; but there are evidences that the tide is beginning to 
turn, and it is very probable that common road railways 


will have their day. We do not intend to class them with 
intensely speculative gold mines ; but it is Pw as well that 
the possible value of such lines should be fully understood. 
In one sense, such railways as the Wantage tramway, are 
to the last degree speculative. Whether they can or cannot 
be made to pay depends solely on the conditions under 
which they are e and worked, and according as these 
are favourable or the reverse, so will they succeed or fail ; 
but coucerning the nature of these conditions it is almost 
impossible for the general public to know anything, and 
even engineers may fall into grave mistakes. It will not 
be out of place to say a few words concerning the whole 
subject for the benefit of our readers. 

As a rule, a proposal for the construction of a common 
road railway is based on certain propositions, The trafic 
has become too great to be accommodated by the highway 
—this applies very rarely indeed. The making of a tram- 
way or railway would be followed by an immense increase 
of traffic between the two points to be united. The district 
would be greatly benefitted. Shareholders are certain to 
make a large profit. The whole cost of land for a railway 
would be saved by laying the rails on the highway. Such 
lines have proved very successful in Italy and elsewhere on 
the Continent, why not here? We believe that these are 
all the more important arguments which are adduced in 
favour of any new scheme of the kind, no matter what. 
Putting sentiment on one side, and away with it, the desire 
to benefit country folk, morally and physically, by the 
introduction of cheap means of transit, we have remain- 
ing nothing but questions of pounds, shillings, and 
pence. Can a line made on a highway pay a fair 
dividend to the shareholders to whom it belongs? To 
say that whether it will or not depends on cir- 
cumstances, is not to answer this question; but to say 
what the circumstances are that will make it pay, is a good 
answer. Let us see what some of the circumstances atfect- 
ing the prospects of a common road railway are. Few 
lines of the kind at present exist in this country, but 
enough is known to enable us to speak with tolerable cer- 
tainty. The reason why railways are to be laid on the 
roads is to save the purchase of land and the construction 
of earthworks, bridges—in short, the whole substructure of 
a railway. Given the common road, and the railway com- 
pany have little or nothing to do but find the permanent 
way. The cost of a single line in the country will not be 

eat. The rails will weigh 45 Ib. ea yard, and each 20ft. 

ength will have eight sleepers. Then for a mile the cost 
will be, for materials, say £1000 ; labour and miscellaneous 
expenses ought not to cost more than £500 more, so that it 
ought to be possible to laya line for £1500per mile. It isvery 
ie, however, that the cost will ever be kept down to 
this, but we shall assume that it can be kept down. To 
work such a line by steam there must be at least three 
engines, three passenger cars, and let us say half a dozen 
goods wagons. These will cost not much less than 
£4000. The total cost of a mile of common road railway 
will therefore be, fully equipped, £5,500, and the interest 
on this sum at 5 per cent. is £275. If the railway were 
situated in the outskirts of a populous town there would, 
perhaps, not be much difficulty in making this profit ; but 
we are not dealing with populous towns but with country 
lines, and it requires no great shrewdness to see that a line 
one mile long could not be made to pay. As for passengers, 
they would not care to be carried only a mile, and goods 
would not pay for the loading and the unloading. We 
mention a mile line only to impress on our readers’ minds 
the fact that the length of a common road railway is one 
of the circumstances which may materially affect its 
prosperity. A certain quantity of rolling stock must be 
provided, no matter how short a line is ; and it may be 
taken as an axiom that—other things being equal—that 
line is most likely to pay which has the greatest length for 
the smallest quantity of rolling stock. Thus, for example, 
five miles and ten miles may be taken as reasonable 
lengths for common road railways. Now in a rural 
district, three engines, three nger carriages, and half- 
a-dozen gi wagons, would probably suffice to conduct 
the traffic of either line, but on a ten mile line it would be 
fully employed, while on the five mile line it would not. 
The total cost per mile of the ten mile line equipped, 


would be £1900, while that of the five mile line would be’ 


£2300. The cost of working the long line ought to be less 
per mile than the cost of working the short line. We 
need not say more, we think, to prove that the length of 
a line will be found to exercise an important influence on 
its prospects. 

It must not be forgotten that although a cheap sub- 
structure is obtained by using the high road to carry a 
railway, the route taken is, as a rule, unfavourable to 
steam traction. So unfavourable are the gradients in some 
cases that although a road can be made and worked, it 
cannot be made to pay. A short steep hill often consti- 
tutes the ruling gradient, and the engines are, to use an 
expressive phrase, “ killed by inches” in trying to haul their 
loads up it. The difference between working on a level or 
nearly ne road—say, one with no incline steeper than 1 in 
100—and working roads with inclines of 1 in 30 or 40, is 
enormous. There can be no doubt but that the working 
of such steep banks has had much to do with the failure 
of all attempts hitherto made to work tramways with 
steam successfully. We have no hesitation in saying that 
no railway ought to be laid on a common road if the 
incline in any place, however short, exceeds 1 in 50. It 
is just because the lines worked by steam on the Continent 
are nearly all comparatively level that they have been 
successful—so far. Those who have arty scheme for the 
construction of common road railways brought before 
them will do well to consider very carefully what the 
inclines are. Curves can be managed by radial rolling 
stock, but inclines must be got over by sheer power. It 
may be argued that railways are made to pay which work 
inclines of 1 in 50 and even steeper. To this we reply 
that the proportion of such railways to the great mass of 
our iron roads is very small; and the proportion of such 
steep inclines to the more level portions of any paying 
British road is very small indeed—much more minute than 
it is likely to be in the case of a common road railway. 


= 

A MOVEMENT has been set on foot in Liverpool which 

may lead to very material changes in the construction of 

marine boilers, Alterations are suggested—and, indeed, 

are being carried out, we understand, by two or three 

firms independently of each other—and if the changes in 

design par are found to answer, there can be no 4 

doubt that the example set by Liverpool engineers and 

shipowners will be freely followed. Nor is it unreasonable 

that a change should be made. The modern high-pressure 

marine boiler is by no means all that a boiler should be— 

by no means so good that it is out of the question to think 

that it can be improved upon. We may take as a type a A: 

three-furnaced boiler, to carry 70 lb. Such a boiler will 

be about 12ft. in diameter by 10°6ft. long. It will contain 

three furnaces, each 3ft. in diameter and a little more than 

7 


28 


THE ENGINEER. 


Juty 8, 1881. 


Furthermore, there is little analogy between a railway 
locomotive and the engines which have hitherto been 
worked on steam tramways. When, therefore, it is found 
that a moderate length of steep hill has to be overcome, it 
will be better to construct, even at considerable cost, a 
piece of railway to avoid this hill, than to attempt to 
work it by, so to speak, main force. The engineer called 
upon to pronounce an opinion concerning the merits of a 
given route will do well to make a very careful personal 
examination of the road proposed to be used, and satisfy 
himself that the gradients are not prohibitive, which they 
may very easily be. 

In all cases where rural common road railways are con- 
structed, they will be found to unite a small town to a 
railway-station, as in the case of the Wantage line; or 
they will unite a village or villages with some market town, 
perhaps a seaport. What we have said concerning the 
length of line will be seen to have a very important bear- 
ing on its goods tratlic. It would not be worth while 
to load garden produce, for example, into railway wagons 
for conveyance for a short distance, save under peculiar 
conditions, to which we shall come in a moment ; but it 
might be very well worth the farmer's while to have his 
produce carried ten miles for him, although he had first 
to load up his own carts and then haul his corn or roots a 
couple of miles to the station. There is, however, one 
method of utilising even short lengths of common road 
railway for goods tratlic which has not yet received the 
attention it deserves. If the goods wagons are so made 
that they can travel either on the common road or on the 
railway—a thing which involves no great difficulty—then 
the whole labour of carting to the station may be avoided. 
In such a case the farmer could send his horses to the rail- 
way for a couple of wagons, these he would have loaded at 
his leisure, and returned full to the station. They would 
then be run on the line and taken away by the engine to 
their destination at the proper time. Arrived there they 
might be hauled by horses at once to the quay, the market, 
or the store. A system of working such as this would at 
once impart that flexibility to the common road railway, 
the lack of which is now one of its most serious defects. 


TEES-SIDE WATER SUPPLY. 


THE question of water supply for the Tees-side district, 
and especially for manufacturing purposes, is coming into pro- 
minence. It is five years since the Act passed which compulsorily 
took the supply out of the hands of the private company, and 
placed it in that of the Water Board chosen from the members 
of the two corporations of Stockton and Middlesbrough. The 
Board paid very dearly for the works, and as there was from the 
trade depression a falling off in the demand, it did not feel 
inclined to enter on the construction of those vast works which 
it deemed necessary five years ago, and for which its compulsory 
powers of purchase are fast running out. But for the last year 
the demand for water has been rapidly growing, and the 
Board deems it expedient to exercise its powers of pur- 
chase before they expire; but there is a serious financial 
difficulty. The great cost of the works—between £800,000 
and £900,000 — rendered the revenue that had given a 
good dividend to the private company insufficient to pay 
interest now ; and the balance has to be drawn from the rates of 
the two corporations. Hence there is on the part of many of 
the most influential members of the latter a not unnatural desire 
to prohibit further expenditure till the present supply is 
remunerative. The Board may draw from the river Tees, its 
present source of supply, not more than 60,000,000 gallons of 
water weekly. When it acquired the works it was pumping 
about 48,000,000 gallons weekly—a little more than one-half 
being for manufacturing purposes. At the present time it is 
pumping close upon 58,000,000 gallons a week—nearly 38,000,000 
gallons being for manufacturing purposes—so that it is apparent 
that there is not an adequate margin for increasing needs. 
Indeed, the difficulty is how the needs of the next year or two 
will be met, for any woiks entered upon must take years to 
complete, and the demand is rising rapidly, whilst the supply is 
near its full, and is incapable of being exceeded. Naturally, as 
the demand increases, the revenue of the Board rises, but the 
fact that there was in the last financial year a loss on the 
supply to the Middlesbrough Corporation alone of £6951, and 
that for the year now expiring a loss of about £1000 was calcu- 
lated on, shows that the construction of works at a cost of from 
£200,000 upwards, would mean a burden of no light weight for 
years to come on the ratepayers. It is by no means easy 
to point a way out of the difficulty, for the demands of 
the consumers in the statutory area of the Board must 
be met; the present source of supply is almost drawn upon to 
its full limits, and within those limits a profit is only just possible 
under favouring conditions, so that there will -be a natural 
reluctance of the ratepayers and their representatives to under- 
take expensive works in the Tees Valley that must be unprofitable 
for many years to come. If a temporary source of supply could 
be found by the purchase of water from neighbouring works, this 
would relieve the Board until the normal increase of revenue and 
the decrease of expenses had given a balance in favour of the 
works, or of the owning corporations rather. Without some 
such expedient a financial millstone will be hung round 
the necks of the two towns for years to come, and éven 
with that very great straits must be endured during the 


period of construction. The cost of the works may 
be said, for the capacity they are intended for, to be 
low when it is remembered that the two reservoirs in 


the Wear Valley of the Weardale and Shildon Water Com- 
pany, cost nearly a quarter of a million, and that, roughly 
speaking, their capacity is only three million gallons daily. 
It is thus doubtful whether the scheme of the Water 
Board will be completed for the amount named ; but whether it 
is or not, its carrying out will entail a heavy further cost on the 
ratepayers in the two towns for some time to come. 


THE RIVER TEES, 

Tar Tees Conservancy Commissioners have been greatly 
troubled during the past spring by the enormous quantity of silt 
which has been brought down from the upper reaches of the 
river and deposited in the navigable parts. This silt, amounting 
to many thousands of tons, must be dredged up at a heavy 
expense if the full depth of the channel is to be maintained. 
The banks of the river are largely composed of soft clay, loose in 
texture, and sloping down somewhat abruptly from a consider- 
able height. Heavy rains acting upon such banks produce a 
continual series of landslips. Observations show that these 
movements are always in progress. The banks everywhere 
resemble a series of steps separated by fissures. As the lowest 


one falls into the river, a new one separates itself at the top, and 
the whole series slips down a stage. Trees and shrubs of con- 
siderable size slide down gradually with the soil in which they 
are rooted, and eventually float away, unless caught and made 
secure in the meantime. No practical way has yet been found 
of preventing this disintegration of the river banks, which 
operates equally against the landowners and the commissioners. 
The latter have recently inquired whether they could not compel 
the riparian owners to take better action to prevent the 
nuisance, but were legally advised in the negative. Consequently 
they decided at their last meeting to try persuasive means. They 
have therefore passed a resolution declaring that henceforth they 
will contribute 4d. per ton upon all slag used for protecting the 
banks of the river in such a way as their engineer may approve. 
And further, that should they decide at any future time to 
increase such contribution, then any frontager who may have 
taken advantage of their present offer shal] be entitled to claim 
any such excess retrospectively. Dirt has been scientitically, 
or rather perhaps pedantically described as “matter out of 
place.” All will agree that any slag removed from the 
unsightly tips, where it is now commonly deposited, and made 
to do useful duty in the above way, will deserve a new and 
honourable name hereafter to be invented. 


LITERATURE. 


Text-Book of Systematic Mineralogy. 
Longmans, Green, and Co, 


By Hinary Baverman, 
1881. 

A sysTeMATIC mineralogy has long been much wanted, 
which would occupy an intermediate position between the 
small elementary text-books which contine themselves to 
giving briefly and in a more or less disconnected form a 
general desciption of minerals, and the large works which 
partake more of the nature of a dictionary. The author 
of the work under consideration has endeavoured to make 
the book connected and systematic throughout. Even if 
he had not succeeded, credit would be due to him for the 
attempt. It is extremely difficult in compiling a small 
text-book so to arrange that every part of the subject shall 
receive attention in exact proportion to its merits. In the 
endeavour to accomplish this, and at the same time to 
avoid giving meagre descriptions of important things, the 
author has been forced to consign descriptive mineralogy to 
another volume, not yet issued. It is true this would not 
have been necessary had a greater amount of knowledge on 
the part of the student been assumed. In this, however, we 
think the author has acted wisely. Instead of stating bare 
facts, he has prefaced them with a brief description of the 
principles on which the various phenomena depend. Thus, 
in treating of the optical properties of minerals, the various 
theories concerned, such as that of wave motion, are first 
elucidated. Whether these explanations of points relating 
to physics will be sutficient for a student without pre- 
vious knowledge of the subject, is extremely doubtful ; 
but even if they are not, they will materially assist him in 
obtaining the necessary information by marking out its 
nature and boundaries. The same thing may be said of 
the chapter relating to mineralogical chemistry. A 
student would be very unwise to attempt to obtain from 
this work alone the knowledge of chemistry requisite to 
any one studying mineralogy ; but he may get useful 
hints as to the points to which his attention should be 
more especially directed. 

About 200 pages of this book, containing in all about 
390 pages, are devoted to physical crystallography. The 
methods here followed are mainly derived from Groth’s 
treatise. The order adopted has, however, been reversed, 
and the geometrical properties of crystals are considered 
before their physical structure. This latter arrangement 
is, perhaps, on the whole, the more convenient, and further, 
it is sactioned by custom. This part of the volume is 
extremely well illustrated by carefully-drawn woodcuts. 
The notation of the faces is by indices on Miller’s system, 
while the forms are designated in the text by the symbols 
employed by Naumann. The author tells us in the 
preface that he would have preferred to adopt the former 
system exclusively, but taking into consideration that 
Naumann’s system is largely used in many text-books and 
original memoirs, he thought it better to give the student 
an opportunity of familiarising himself with both systems. 
In dealing with the hexagonal system, in order to show 
clearly the relation between it and the tetragonal system, 
the Bravais-Miller notation by indices on four axes has 
been adopted. Twining and irregularities in crystals are 
extremely well treated ; better, in fact, than in any 
book with which we are acquainted. The same remarks 
apply equally to hemihedrism and combined forms. That 
part of the crystallography relating to the hexagonal and 
tetragonal systems might with advantage be revised, 
being faulty in several places. The mathematical 
problems and crystallographic formulz on page 76 are also 
by no means free from errors. It is not easy to see why 
the formula 3 4=0 is given instead of that usually em- 
ployed ; and, as it is not correctly worked out, the advantage 
of the substitution is still less apparent. In the chapter 
on the physical properties of minerals, we find hardness 
defined as specific akan power. Itis sufficiently evident 
that the author has never, designedly or accidentally, sat 
down on a piece of cobblers’ wax, otherwise he would never 
have pected us to accept in good faith such a definition. 
Lead containing much antimony would be hard, yet its 
specific cohesive power would be nothing at all compared 
with that of copper, which is relatively very soft. A sub- 
stance may be hard, yet brittle; soft, yet tough. 

It will be new to most people to hear that mineralogists, as 
a class, look upon brittleness, flexibility, elasticity, and mal- 
leability as degrees of tenacity. So says Mr. Bauerman on 
page 212. We are glad to see on page 213 a most useful 
table of minerals, arranged according to their specific 
gravity, taken from the Annuaire of the Bureau de Longi- 
tude. In the description of the methods of taking the 
specific gravity of minerals, mention is made only of the 
use of a delicate balance, which is very costly, and of 
methods in which the volume of water displaced is gauged 
or some form of spring balance is employed. For most 
pu sufficiently exact determinations can be made 


with a pair of ordinary dispensing scales. We have seen 
|this done in the Metallurgical Laboratory of King’s 


College, London, where, by weighing the water before and 
after immersion of the substance, a result is obtained not 
varying on the average more than 0°05 from that obtained 
with the most delicate balance. On page 218 is the some- 
what astonishing statement that “the same method—ie., 
the separation of minerals of widely different specific 
gravity by means of a fluid having an_ intermediate 
density—is applied on the larger scale in the separation of 
gold from galena and iron pyrites by a fluid of inter- 
mediate density, namely, mercury, in the Hungarian gold 
mill, although in this case the result is not quite so simple, 
the metal being, to some extent at any rate, dissolved 
in the separating fluid.” Nothing is less likely to have 
been the intention of the users of this process than that 
imputed to them, Mercury has the power of dissolving 
gold, and for that reason alone is it used. About seventy 
pages are devoted to the optical properties of minerals, 
Here, as in the treatment of crystallography, illustrations 
are plentiful. Polarisation and dispersion phenomena are 
treated very fully and clearly. The statement on page 291 
that chlorophane is a green variety of fluor is misleading, 
This substance is usually white ; its name is derived from 
its emitting, when heated to 200 or 300 deg. C., a brilliant 
green phosphorescent light. 

The chapter on blowpipe analysisis, perhaps, the least satis- 
factory in the book ; still, though not all we should wish, it 
contains a great deal of useful information in a comparatively 
small compass. It is necessary to bear in mind in con- 
sidering a book of this kind that each portion cannot pos- 
sibly be treated as fully as a specialist would desire ; the 
information contained in it must be supplemented by the 
study from time to time of works treating of special 
points, and also by actual practice under the guidance of 
an expert. Inaccurate descriptions cannot, however, by 
any means be excused. That relating to the reducing 
flame is such. We are told of a flame “which is 
of a neutral or non-oxidising character, and is called the 
reducing flame.” The reducing flame is what its name 
implies. There is insufficient oxygen in it to consume the 
whole of the gaseous hydrocarbon. This is easily shown 
by a bead of borax containing oxide of manganese held 
on a platinum wire. The bead is coloured when held in 
the oxidising flame, but becomes colourless in the reducing 
flame. Again, further on, boracic acid is spoken of as 
hygroscopic, and lower down a bead coutaining nickel is 
said to be coloured in the oxidising flame reddish to brown 
when hot, whereas it is of a violet colour, and might easily 
be mistaken for a manganese bead. On p. 307 tin is said 
to give no incrustation on charcoal. It gives a white in- 
crustation easily obtained. We are surprised to find the 
test for distinguishing between lead and bismuth not given. 
The use of potassic iodide and sulphur—Cornwell’s test, 
should be known to everyone ; the red incrustation it pro- 
duces being particularly characteristic. 

In the chapter on the relation of form to chemical con- 
stitution, orthoclase and albite, are spoken of as isomor- 
phous. The one is monoclinic, the other _ triclinic. 
Further on it is stated, in speaking of change by oxida- 
tion, that ferrous sulphate crystals “can only be preserved 
in absolutely dry air, or in the vapour of a hydrocarbon.” 
This substance efiloresces, and therefore the drier the air 
the less favourable would be the conditions for preserving 
the crystals; for the same reason hydrocarbon vapour 
would be useless. Change of temperature is an important 
function in these cases. In pointing out these errors we 
have no intention to depreciate the value of the book as a 
whole, but simply to put the student on his guard. 

The text is very free from printer's errors, We 
notice “dihexagonal” for tetragonal. The publishers 
are certainly to be complimented on their part of the 
work, and on having introduced to the public a book which 
will prove very useful to many. Those who would study 
mineralogy scientifically will find in this volume what is 
wanting in others which in respect to price are within the 
reach of those for whom this series of text-books was 
designed. 


TENDERS. 


LLANSAMLET, NEAR SWANSEA. 

TENDERS for roofs, woodwork of three sulphuric acid chambers, 
and woodwork of mill and mill engine-house, for the Swansea 
Complex Ore Company, Limited. Mr. James W. Chenhall, C.E., 
engineer. 


Roofs. Acid chambers, ™ 
£ 8. a s. d, £ sd. 
Thomas Watkinsand Jenkins 4300 0 0 1100 0 0 .. 10 0 0 
Thomas White .. .. .. .. 3303 19 10 1255 6 6 .. 236 411 
Isaac George .. .. .. .. S161 13 0 242 12 7 
Thomas Williams—accepted.. 2498 11 1 1020 13 0 273 19 3 


Tue Council of University College, London, have appointed Mr. 
G. Roger Smith Professor of Architecture, in succession to Mr. 
Hayter Lewis, who has resigned and has been appointed Emeritus 
Professor. Mr. Roger Smith has discharged the duties of the post 
for two or three sessions. 


ProtTecTIoN.—For years past English newspapers of every class 
have been denouncing the demand made by some manufacturers for 
protection, under the name of reciprocity, as nothing short of 
madness. They have pointed to its inconsistency with the whole 
doctrine of English economy, and insisted on the absurdity of 
“laying burdens on the English consumer, simply because the 
French or the American consumer wasalready burdened.” Yet the 
new French tariff has aroused such resentment in England that 
some of these very papers begin to talk of retaliation by the 
imposition of duties on French wines, silks, bric-a-brac, and the 
like, as far from unlikely. This is a sign of how great the decay 
there has been of orthodox political economy in its native home. 
For thirty years back every foundation of the science has been under- 
mined by the ablest English writers. Whilehereand there a Fawcett 
or a Cairns has been patching the old edifice, we have seen Stuart 
Mill, Cliffe Leslie, Thornton, Patterson, Ingraham, Bagehot, and 
a host of others, labouring for the discredit of the principles which 
McCulloch, Cobden and Senior regarded as all but axiomatic. The 
strange thing is that these iconoclasts have all been pronounced 
free traders, some of them violently such. They seemed to think 
that after they had destroyed every prop on which the free trade 
theory rests, the theory could stand without their support. The 
full harvest of their labours will be reaped when England comes to 
reject a doctrine which has left her dependent on all the rest of the 
world for food, without securing her access to the foreign markets 
for her manufactures, upon which she has placed her dependence. 
American. 
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VISITS IN THE PROVINCES. 


SILKSWORTH COLLIERY, DURHAM. 
No, I. 

Or all the industries which have made, and still continue 
to make our country take the first position in point of im- 
portance in the world, none have added more toher greatness 
than coal-mining in Northumberland and Durham, with 
Newcastle as a great centre of a rich district. For genera- 
tion upon generation, ever since the time when King 
Henry ITT. granted the “ honest men of Newcastle” liberty 
to dig for coals, has the name of Newcastle been a house- 
hold word, and its neighbourhood has heen the birthplace 
of engineers and of the greatest engineering projects. 

Some few years ago Sir William Armstrong, in his 
address before the British Association, explained that 
when coal was first taken away from this quarter the pack- 
horse, carrying a load of 3 cwt. from the mine to the point 
of shipping, was the only mode of conveyance to be had. 
The insufficiency of this method suggested the making of 
roads, and on these roads and by means of carts 
17 cwt. could be taken as a load; but the roads 
were rough and uneven, so wooden rails were next 
en on which the wheels of the wagons used 
could run, and thus a load of 42 ewt. might be 
drawn, Ever since the first discovery of coal in Durham 
and Northumberland, the demand for it has been pressing 
and increasing ; but from the earliest times there have been 
found gloomy men to prophecy the working out of all 
the mines. In 1611 we find an eminent authority giving 
twenty-one years as the limit of the life of the pits or 
seams of that time, the output being then at the rate of 
something like 500,000 tons per annum. Less than twenty 
years ago, Sir William Armstrong gave the life of the 
coal-fields as 200 years ; but about four years ago a report 
was made by a number of the leading mining engineers 
of the country, as to the probable quantity of coal still to 
be mined, with the result that in the county of Northum- 
berland very nearly 2,000,000,000 tons still remained in 
the beds, and that Durham possessed almost a like quan- 
tity. It is calculated that only something like 1,100,000,000 
tons have yet been taken since the beginning. Now the 
present rate of output is about 35,000,000 tons per annum, 
so that if the deductions of these mining engineers be 
correct, we have still a fine balance to draw upon, and 
generations still unborn will suffer from no lack of North 
Country coal, As the produce of coal has increased, so as 
a matter of course has the capital employed. In the year 
1829, Mr. John Buddle stated before a committee of the 
House of Commons, that he estimated the amount of 
capital laid out in the coal trade of the Tyne to be 
£1,500,000, exclusive of the shipping interest, while the 
estimated capital employed in the Wear collieries, that is 
those of Durham, was just £1,000,000 sterling. In 1854 
the capital employed in the production of 16,000,000 tons 
was estimated at £30,000,000, some £14,000,000 of this 
representing pit plant, £10,000,000 railways, and £6,000,000 
shipping. Since 1854, a revolution has taken place in the 
shipment of the coal, and now the smart and fast iron screw 
colliers which carry the coal produce from the Tyne and the 
Wear, represent a greater outlay of capital than did the 
old wooden ships of years ago, Considering this there 
can be little doubt that not much less, if anything, than 
£70,000,000 sterling are invested in the coal trade of the 
counties of Durham and Northumberland. 

The profits from mining have at all times been small, 
and before coal and coke became to be so largely used in 
the manufacture of iron, disaster upon disaster followed those 
who meddled with coal. However, heavy losses a couple of 
centuries ago were of rare occurrence, the getting of the 
coal being then very inexpensive. The collieries were, as 
a rule, of limited depth, and worked in a very crude 
fashion. A report made to the Earl of Mar, in 1709, 
informs us that the usual depth of pits then sunk in 
Northumberland was from twenty to thirty fathoms; that 
the expense of sinking was about £55; and that the cost 
of the only machine then in use for drawing coals, a horse 
gin, was £28. In the last years of the last century, 

ebburn Colliery was sunk to a depth of 144 fathoms. 
This was, however, considered a remarkable achievement, 
and on “that account could hardly fail to be attended 
with disaster.” In the beginning of this present century, 
out of thirty-four sea-coal collieries not more than a dozen 
were sunk to the depth of 100 fathoms, In 1842 there 
were no less than twenty-two collieries sunk to the depth 
of over 100 fathoms, the total number of collieries then at 
work in Durham and Northumberland being seventy-seven. 
The seams near to the surface are gradually becoming 
worked out, and so we must look forward to going deeper 
and deeper, and no doubt great changes will take place in 
the methods of working, as well as of sinking collieries to a 
great depth, ina very short time. In some workings the cost 
of conveying the coals to the shaft is much greater than 
in others, and the cost of pumping is very dissimilar in 
pits even close together. Statistics compiled some years 
ago show that the cost of pumping in some cases exceeded 
that of drawing by some 300 or 400 per cent. A few 
instances of this may interest our readers, At Tyne Main 
the pumping engines represented 260-horse power, as 
against 103-horse power for drawing engines. At Heaton 
the pumping engines were 304-horse power; drawing 
engines, 113-horse power. The most remarkable case, 
however, and one that has never been paralleled, is that 
of Dalton-le-Dale Colliery, where the pumping engines 
registered 1150-horse-power, while the drawing engines 
only did 60-horse power. When we say this case has 
never been paralleled, it is meant as a comparison between 
the coal gained and the water pumped. At the village of 
Whitburn, a few miles from Sunderland, in the county of 
Durham, possibly the most remarkable case of difficulty 
from the opposition of water is to be found; but as 
coal has not yet been won, it was not included amongst the 
above examples. Some three and a half years ago the 
Whitburn Coal Company started to sink two shafts, with 
the intention of going to the Hutton seam—some 300 
fathoms below the surface. No difficulty was experienced 


until some 23 fathoms had been sunk, when such a quantit; 
of water was encountered as to form an obstacle whic 
could not be surmounted by the ordinary methods of 
sinking. Under the direction of Mr. John Daglish, every 
engineering means was undertaken to overcome the diffi- 
culty, and all to no purpose, The following pumping sets 
were continually at work :—Two of 30in., having a 6ft. 
stroke, and making 14 revolutions per minute; two of 
20in., having’ a 5ft. stroke, and making 22 revolutions per 
minute ; and two of 20in., with a 5ft. stroke, making 18 
revolutions—the quantity of water pumped being at the 
rate of 10,578 oullons per minute. But this was of no 
avail, and after a fair trial it was abandoned, and the 
Belgian or Kind-Chaudron mode of sinking, by means of 
tubbing, was adopted. This method, which has been most 
successful, is very ingenious and elaborate, and is too well 
understood by our readers, no doubt, to require description 
here. 

Situated within two miles of Sunderland is one of the 
largest, and certainly the deepest colliery in the North of 
England, and its name, Silksworth, ought to be familiar to 
every coal user in the country. Its geographical situation, 
in the fact of its close proximity to the river Wear, with 
which it is connected by an easy and efficient rail service, 
renders its coal easy of shipping, or of sending to the 
interior of the country, natural advantages which the 
Marquis of Londonderry, one of the greatest coalowners 
of the north, means to heighten, and has heightened, by 
the introduction of every appliance which is calculated to 
promote the efficiency, and to meet the prospective wants 
of the mine. Large permanent workshops have been con- 
structed at the pit head, where almost every needful 
repair may be done. At one end of this pile of buildings 
are spacious offices of unpretending though substantial 
architecture. Next the offices comes a storehouse, with an 
— floor for light goods, and then in order come a 
saddler’s shop, rope house, timber shop, joiner’s shop, iron 
store, smith’s shop—in which there are punching and 
drilling machines, and a small forge hammer, as well as 
five single and two double fires. Next comes a fitting 
shop, in which there is an engine, lathe, shaping, screwing, 
and drilling machines. Then comes a hay-cutting room, 
sawmill, granaries, lamp cabin, and repairing shops, the 
whole line of buildings being brought to end by a pick- 
sharpening shop, containing four fires, at which competent 
men ply their busy trade in keeping the tools of the hewer 
in order. Near to and around the pit head a large and 
thriving colliery village has sprung up, the first brick of 
which was laid in the early part of 1868, and since then 
the building of house after house has gone on, and as the re- 
sources and workings of the colliery increase, so of necessity 
will tne little colony of its immediate dependents increase. 
Up to the present time over 626 houses have been built, 
and some more are in course of erection, They are divided 
into different classes for the accommodation of miners of 
different conditions, the miner with but a wife and no 
children having a house to suit his requirements in the 
same way as his more lucky brother who “ has his quiver 
full” can find a house of larger proportions. All the 
houses are, however, designed in character, and each of a 
class exactly like its fellow. Little plots of ground of 
about 80 square feet are attached to each house. The 
whole town is laid down on the system of American towns 
—that is, the streets are at right angles with each other ; 
and seen from the road as the visitor drives or walks from 
Sunderland, the whole village presents an appearance at 
once compact, regular, clean, and substantial. In these 
houses live the 1048 miners who work the colliery, and with 
them, and depending on them, are women and children to 
the number of 2156, making thus a grand total of 3204, in 
addition to which there are eighty-five lodgers in the 
houses not immediately connected with the masters 
thereof, but who are, nevertheless, engaged in the work of 
the colliery ; and thus we see that the workings of this 
pit represents daily bread for no less than 3289 mouths. 
The men are engaged in the workings during eight of the 
twenty-four hours, and so have sixteen hours a day to 
themselves for rest and for recreation, They are divided into 
three gangs or shifts. The first day shift begins at 4 a.m., 
and continues till 10 a.m., when a fresh batch of men 
is ready to relieve duty ; the second day shift terminates 
at 4 p.m., when the first night shift begins, and when its 
eight hours has run the second relieves. The great bulk 
of the work is done during the day shifts, the men 
engaged in the night work only driving the winnings, 
there being but few hewers at work. 

The work of sinking the pit was commenced on 
the 16th of August, 1869, and two years later the first 
seam of coal was reached; but as this vein was of a 
poor quality and thin, operations were pushed on, and 
sinkings were continued. In February, 1873, at a depth 
of 270 fathoms—1620ft.—a rich vein of first-class house- 
hold coal was reached, and this was known to be part of 
the Maudlin seam. The engineers, knowing that another 
seam ran close to this Maudlin, continued sinking, and 
exactly a month later they reached that which has been 
termed the Hutton seam, at a depth from the surface of 
some 1740ft. The sinkings for the No. 2 pit were com- 
menced on December 3rd, 1869. The first seam was 
reached in April, 1872; the Maudlin seam reached on 
March 3, 1874 ; and the Hutton on May Ist, 1874. The 
downcast shaft to both of these seams is 16ft. Tin. in 
diameter, and is divided into two equal parts by means of 
a 3in. wooden brattice. One side of this is used for wind- 
ing coal from the Maudlin, whilst the other works the 
Hutton seam. Up to the present time the Maudlin seam 
has been, and continues to be, worked considerably more 
than its fellow, the present rate of output being—Maudlin, 
1150 tons ; Hutton, 350 tons per day. The entire Silks- 
worth royalty extends over an area of some 2728 acres, 
and there is little doubt that both seams extend over the 
entire of it ; but a much greater yield of coal will be had 
from the upper or Maudlin seam, from the fact of its being 
17in, thicker than the lower one, their respective thick- 
nesses being—Maudlin, 5ft. 9in, ; Hutton, 4ft. 4in. 

It would be a very difficult matter for us, within the 
limits of this article, to explain the admirahle and elaborate 


system of ventilation which is adopted in collieries. Those 
of our readers who have had the good fortune of visiting 
some of our great coalfields will be quite conversant with 
the means by which the air is taken from the downcast 
shaft, carried along and directed to all the workings by 
means of wooden and canvas walls called brattices until, 
having doneitsduty in the pit,it escapes into the upcast shaft, 
and those who have never visited the depths of a colliery 
could not appreciate the system, or probably understand 
it without diagrams, which would lead us into too 
extensive a domain for the present purposes of this article. 
The upcast shaft, which is not yet in working order for 
the winding of coals, is 14ft. in diameter, and at its bottom 
a large fire is constantly burning : this fire rarifies the air 
in the shaft, and with such a column of air heated—nearly 
1800ft. long—it will be readily seen that a current will be 
set up in the workings, The coal burnt in this furnace is 
at the rate of about 6} tons per twenty-four hours during 
the summer, five tons being sufficient during the colder 
months of the year. When the air reaches the bottom of 
the downcast shaft in the Maudlin workings it is split up 
into twelve different currents, which are conveyed to 
different parts of the pit, and so taken round to the 
upcast shaft ; the longest distance which this air has to 
travel is about 34 miles, and the supply, as tested on the 
32rd July, 1880, was, for the Maudlin, 110,650 cubic feet 
per minute, and for the Hutton 69,720 cubic feet. The 
temperature varies considerably, but speaking as to average 
it is found that the intakes are 66 deg., the workings 
78 deg., and the return a degree less, Both the shafts are 
sunk , a the brow of a hill, and in the workings the east 
side are all below the bottom of the shaft level, as they 
are to the dip, the farthest in places being about 100ft. 
below the level of the shaft bottom. The natural gradient 
of the seam is 2in. to the yard, or 1 in 18; in many parts, 
however, faults are to be met. These faults seem to be 
convulsions of the strata, where it dips more precipit- 
ously, and at some of them the gradient is as quick as Tin. 
tothe yard, and remains at that incline for a very con- 
siderable distance. A certain amount of difficulty was 
felt in getting the coal up these steep ascents, but that has 
been overcome by the use of a double line of rails, and 
thus the wagons can be made to nearly balance each other 
in their transit. Each wagon is made to contain 10 ewt. 
of coal, and is drawn along by a pony. During a visit to 
the mines, and whilst plodding along some of the offshoot 
workings, one may hear a far-away rumbling, which 
seems to increase in sound ; soon a light is seen afar, and 
a gallant well-conditioned little pony comes along at a 
good pace, having his load behind him, the charioteer 
being comfortably ensconsed on the shafts between his 
steed and the wagon ; and in this way is the wagon drawn 
to one of the great highways of the workings, where it with 
many others is attached to a steel rope and drawn by 
engine power to the bottom of the shaft ; arriving here, it 
is run into the cage, and so sent to bank. A large and 
comfortable stable is provided for the accommodation of 
the horses and ponies in the pit, the number employed 
at Silksworth being 172, and, judging from the sleek, 
glossy, and well-fed appearance which they present, there 
is no doubt that they are well cared for, and that quite as 
much as many of the carriage horses which we daily see 
in this our upper world. Most of them are blind, which 
1s probably caused by the perpetual darkness in which 
they live ; in some cases, however, they have been made 
so by the cruelty of their drivers, and with the assistance 
of red-hot irons. Happily thisis but rare in any colliery, 
the natural humanity of the men, as well as a wholesome 
terror of the law, forbidding such cruel measures. The 
ventilation of the whole of the workings is, as we have 
hinted, very good, so much so that there is scarcely any 
accumulation of gas, and no explosion of any kind has 
taken place in this pit. <A careful system of examination 
of the lamps used is adopted. The lamps are trimmed 
and lighted at the bank, and before being handed to the 
miner they are locked, each one having a supply of oil 
which will keep it in going order during the eight hours 
of the shift. No two locks on any of the lamps are alike, 
and so it is virtually impossible for the miner to carry a 
suitable key were he inclined to open his lamp. The men, 
however, are themselves fully aware of the danger of so 
doing. As soon as they reach the bottom of the shaft an 
officer examines their lamps again, so every precaution 
against danger is taken. The hewers up to this time have 
used the “Clanny” lamp, but it is now being superseded, 
and the officials use the “Davy.” The engineers are but 
little troubled with water,a very small quantity being 
found, and if we put it at 2500 gallons per day we are 
within the mark. This water is taken out in tubs, each 
of which holds about 130 gallons. 

The coal having been won from the workings and sent 
to one of the main highways, as we have shown—for indeed 
a colliery is in all respects like a town under ground, with 
its streets and alleys, its highways and its byways—is drawn 
along to the shaft bottom by means of a steel rope, which 
coils round adrum. There are in the Maudlin workings, 
three such drums, two 6ft. Gin. in diameter, and one 7ft. Gin. 
They are driven bya double cylinder engine, designed 
somewhat like the well-known engine of Messrs. Robey, 
of Lincoln, having the engine fixed to a bed-plate, over 
which a long boiler, like that of a locomotive, stands. The 
cylinders of this engine are 18in. in diameter, having 2 
stroke of 2ft., and the gearing with the drums is in the 
proportion of 3 to 1. A similar type of engine is used, 
though of smaller dimensions, for hauling the coal from 
the workings of the Hutton seam. Steam is exhausted 
from both of these engines by means of a large 
pipe leading into the upcast shaft. The coal having 
reached the shaft bottom, it is run into the cage which is 
there in readiness, and which is able to carry at a load 
eight of these wagons or tubs, as they are termed in pit 
phraseology. The load being secured in its hoist, a signal 
is given to the engine man at bank, who begins to draw 
up his load, the weight of which is—Cage and chains, 
6720 Ib.; eight tubs containing 10 ewt. each, 8960 lb.; 
weight of tubs alone, 5 cwt. 5 Ib. each, 4520 Ib.; rope, 
27 lb, per fathom, 7290 Ib.; total weight, 27,490 Ib., or just 
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12 tons 5 ewt. The rope above mentioned as weighing 27 Ib. 
per fathom, is 5}in. circumference, and is made of improved 
“plough steel.” It is attached to the top of the cage, and of 
course the weight of the load when close to or at bank is 
diminished by the weight of this rope, which is then coiled 
round the drum. The coal on reaching the bank is run out of 
its cage, and is emptied from its tub over some screens, 
which divide the produce into various qualities. There are 
twenty-eight of these screens now in use, and more can be 
added when wanted. Below the screens a line of railway 
runs, and wagons are put under that screen through which 
the quality of coal is ate run that they are to be loaded 
with, and when full they are sent off to be shipped at 
Sunderland or at Seaham, or they are sent inland by means 
of a junction with the North-Eastern Railway some two 
and a-half miles from the pit mouth. 

The winding plant at this colliery is perhaps the most 
perfect and the most remarkable in England. We give 
this week, at page 26, a view of one of the engines, and 
also above a diagram showing the arrangement of the 
pit-head gear. In a subsequent impression we shall give 
additional drawings and a description of this machinery. 
It will suffice to say now that the winding engines are 


fitted with Daglish and Lawrence’s automatic expansion | 


valve gear, and are, we believe, the only winding engines 
in England the cut off in which is controlled automatically 
by the governor. 


THE AVERAGING MACHINE, AN EXPONENT 
OF THE PRINCIPLE OF MOMENTS.* 
By W. 8S. AUCHINCLOss. 

THE processes of mathematics and mechanics have, in many 
respects, mutual relations, like those existing between force, light, 
and heat. Many of the formule of mathematics find direct ex- 
pression in mechanical devices, so that the mind naturally glides 
from one to the other. The greater the attention paid to this 
characteristic the clearer will the principles of mathematics 
appear, and the more marked the rapidity with which solutions 
can be effected. The averaging machine, illustrated herewith, is 
an exponent of the principle of moments. In the development 
of this machine, the first effort was to determine a simple rule for 
computing average dates. For this purpose the principle of 
moments was found applicable, and a rule constructed thereby. 
The next step was to give mechanical expression to the rule. This 
has been secured by the device represented in the adjoining cut. 
The machine consists of a scale and a series of weights. The 
scale, when not ladened, maintains its equilibrium irrespective of 
the position of the scale pan. The arm of the beam has thirty- 
one notches, representing the days of the month, and the scale 
pan is hung on a small saddle capable of being moved from end to 
end of the beam. A carrier bar is fastened directly over the scale 
arm, and upon it a counterweight slides freely. This counterpoise 
exactly equals in weight the scale pan with its saddle. Two 
delicate watch chains are attached to opposite sides of the counter- 
weight. They pass around little carrier wheels secured to the ex- 
tremities of the arm, and are fastened to opposite sides of the 
saddle. In this way the saddle and the counterweight become, as 
it were, links in an endless chain, so that the counterpoise 
responds instantly to the slightest motion of the scale pan, and 
maintains the equilibrium of the system, for all positions of the 


| saves tedious counting of the balls, A and C, and their character- ‘erm in the groove will balance the weight in the pan, which 


tter represents the speed of the small pulley. It is evident that 
| Itremains only to describe the separator before explaining the if any three quantities are given, the fourth can at once be deter- 
| mode of using the machine. The separator is located directly mined, Again, if the distance of any groove from the fulcrum be 
| under the platform. The balls, when dumped by the latter, are taken as unity, and the scale pan located at a distance in the 
| received on an inclined plane, which are covered with rubber to opposite direction equal to 3°14159+, then any weight in the pan 
| deaden the sound. This incline causes the balls to roll to the front that will balance a given weight in the groove will represent the 
of the machine, where they fall upon a wire screen. This is of diameter of a circle ; while the weight in the groove will represent 
suitable size to allow A balls to drop into their own compartment, the circumference of the same circle. By using weights of dif- 
| but retains the C balls, thus effecting a perfect separation. The ferent specific gravities in the eg and on the platform, or else by 
| weights B and D should be lifted from the platform and lodged in using specially graduated scales, roblems in square root can be 
cups on the right and left of the separator. When it is required determined with like facility. or every day services these 
| to determine the average date of a number of purchases made capabilities are of little moment, as compared with the process 
| during any month, it is only necessary to place weights represent- from which the machine derives its name. They are, however, 
| ing the amounts purchased in the grooves representing the days, of interest to the student, for they clearly illustrate the inti- 
| fill the scale pan with exactly the same amount of weightas placed macy of the relation existing between the processes of mathe- 
| on the platform, then move the pan along the scale arm until the matics and mechanics. In the matter of averaging commercial 
weights in the pan exactly balance those on the platform. The | accounts, the machine leaves the workings of the mind far in the 


| istic form prevents possibility of mistakes. 


| 


| reading of the scale arm will give the ‘‘average date” of the distance, for by its aid one can solve 100 accounts per hour with- 
| purchases to which 30, 60 or 90 days must be added according to | out fatigue, or uncertainty as to results. The machine has an 
| terms of sale. The woodcut shows but one form of averaging | additional advantage, for it can be successfully operated by those 
| hine, but as « ion requires, the namber of grooves can be who have but little skill with figures. The writer ventures the 
| greatly increased and the machine adapted to various require- opinion that for every formula or rule in mathematics—possibly 
| ments. The machine can be used for solving a great variety of excepting higher mathematics—a suitable mechanism can be 

problems by varying the grooves, notches, and weights. If, for devised which will perfectly illustrate and express the same. It 
| instance, a vertical line passing through the fulcrum is made to is not claimed that in every class of problem the extreme precision 
| exactly divide the system of grooves and notches, so that allare of a mathematical solution can be attained, for as a matter of 
| equidistant, and no blank spaces intervene between the line and | expense, it may not be expedient to seek a perfection of adjust- 
| the No. 1 groove, or the No. 1 notch; then the machine will solve | ment that will insure such results. This is illustrated in the case 
| @ vast variety of problems of direct and inverse proportion; as, | of the averaging machine. It would be possible to adjust it with 
| for instance, the diameters and speeds of pulleys; the diameters, the perfection found alone in an assayer’s balance, so that the 
| circumferences, and areas of circles, of ellipses and so forth. With | wing of a fly, or even the scratch of a pencil would affect the 
| speed problems it is only necessary to let the grooves of the plat- | equilibrium, but the outlay would be entirely unnecessary, and 
| form represent the diameters of the large pulleys, and the notches what would it signify? The machine might indicate a certain pay- 
| on the arm the diameters of the small pulleys; whereupon the ment should be made at 3.30 a.m., when in practice no one pa 
| speed of the large pulley will be represented by whatever weight | be found at that early hour either to pay or to receive the money. 


same. By this device the weight of the pan is no longer a factor | THE IRON, COAL, AND GENERAL TRADES 


in the problem, but in effect the pan is rendered imponderable. | 
The two balls shown at the extremity of the scale arm are used 
simply for purposes of adjust t as tomary on all scales. 
Directly over the fulcrum are the usual index pointers. The 
platform of the scale has 31 transverse grooves. These are arranged 
equidistant, and are capable of receiving the weights. The plat- 
form is hinged to the opposite arm of the scale, and is surrounded 
by a metallic fence, that is shaped like a spout on the far side. | 
This spout serves to guide the weights in their descent to the 
separator, after the solution of any problem. LEach groove is 
properly numbered from 1 to 31, inclusive, to correspond with the 
number on the scale arm. The various problems of “average 
date” are determined by the use of five varieties of weights shown 
in the cut, under letters A, B,C,D and E. TheA and C balls are 
made of lead. The B and D cylindrical bodies are made from 
wrought iron rods. All of these weights are nickel-plated to 
wf soiling the hands. Each ball, C, is equal in weight to 10 

alls of A, while each weight, E, is equal to 10 of C. In this way 
A, Cand E may represent units, tens and hundreds ; or 10, 100, 
1000 ; or 100, 1000, 10,000 ; and so on ; expressing as the occasions 
requires, whole numbers or decimals. The weights B and D are 
used for the purpose of economising time. One of B equals five of 
A, and one of D equals five of C. The use of these intermediates 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE net average selling price of bars of all descriptions during 
the months of March, April, and May, was £6 9s. 6°45d. per ton. 
Compared with the average price of the previous three months, this 
is a drop of 3s. 5d. per ton, since the prevailing figure of the earlier 


| period was £6 12s. 11d. 


But for the fact that the sliding scale provides a minimum, 

cempamnedd wages would fall 3d. per ton, ad | millmen’s wages in 
e proportion. This minimum figure of 7s. 3d. has, however, 

— throughout the past quarter ; hence there will not now 
any change in wages. 

Medium bars are quoted about £6 10s. per ton, and common 
sorts £6 to £5 15s. Marked bars remained at £7 to £7 12s. 6d. 
with only a slow sale. Hoops and strips were reported as con- 
tinuing in capital demand at, for the former, £6 5s. to £6 10s. for 
ordinary merchant sorts ; and for the latter, £5 15s. to £5 17s. 6d. 
for tube qualities. Cooper's hoops were about £6 10s. to 
£6 15s. Sheet makers were again in a position to announce grati- 
fying sales. Singles were quoted £7 10s. to £8 ; doubles, £8 5s. to 

10s.; and lattens, £9 10s. to £9 15s. and £10. Galvanisers 


* Read before the American Society of Civil Engineers, March 2nd, 1881, 


d the receipt of a satisfactory Australian mail this week, 
and most of them are very well up with orders, Boiler- 


plates were not improved in demand, and makers found it impos- 
sible to realise better prices. Common sorts were £8 10s. to £9; 
and superior, £9 10s. to £10. 

The tin-plate trade was somewhat disorganised. Native makers 
quoted this afternoon:—Cokes, ordinary quality, 16s.; best 
cokes, 17s. to 18s.; charcoal, ordinary qualities, 20s.; best ditto, 
22s. per box. The chief buyers at present are the United States 
and Australia. 

Pig iron maintained previous strength. Messrs. Alfred Hickman 
and Son, who are the largest pig makers in the district, quoted— 
common, £2; part-mine, £2 10s.; and hydrates, £3. Their stocks, 
they reported, have decreased upon the month 400 tons. 

Hematites were stiffer than for some time. One Cumberland 
brand was up 2s. 6d. per ton upon the quotation of only about a 
week before. The rise left the price at producers’ furnaces at 
57s. 6d., and is due mainly to increased sales to the Sheffield steel 
makers. Barrow hematites were—No. 1 foundry, 72s. 6d.; No. 3 
foundry, 69s, to 70s.; and No. 4, grey forge, 65s., all delivered in 
this district, Tredegar hematites were 65s. to 66s. delivered. 
Staffordshire all-mine pigs remained at £3 to £3 2s, 6d.; part-mine 
sorts were £2 10s.; and cinders, £2 to £1 17s. 6d. 


The quarterly meetings come off in Wolverhampton next 

Wednesday, and in Birmingham on the following day. 
With the end of last month Mr. Richard Williams, the general 
manager of the Patent Shaft and Axletree cenagae severed a 
ut although 


connection of thirty-seven years with the concern, 
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he retires from his post, he yet purposes keeping up intimate rela- 
tions with the a 

Amongst the most recent artistic constructive ironwork that has 
left the foundry department of the Coalbrookdale Ironworks, 
Shropshire, is a set of hand or tal entrance gates, the 
presentation of the Shropshire Horticultural Society to the town 
of Shrewsbury. The productions are of cast iron, of renaissance 
design, and include a double main entrance gate and a hand gate, 
with the necessary three cast iron piers. Each gate was cast in a 
sheet, and the whole forms a splendid illustration of the moulder’s 
art. The castings are erected at the Quarry, Shrewsbury, in which 
spot the meetings of the Horticultural Society have been so 
successful, 

To-day—Thursday—the Association of Municipal and Sanitary 
Engineers and Surveyors is beginning its annual three days’ 
gathering in Birmingham. The election of officers and other asso- 
ciation business, together with the President’s inaugural address, 
formed the first part of the programme. The outfall sewage 
works and the sewage farm at Saltley were afterwards inspected 
and aes by the borough surveyor. The annual dinner, 
under the presidency of the Mayor, concluded the first day. Dis- 
cussions and papers upon local works visited form Friday’s pro- 
gramme, and Saturday is to be spent in an inspection of the Jor- 
poration gas and water works, 

The strike among the nailers of the Sedgley and Gornal neigh- 
bourhood still continues. Their usual meetings have been held to 
strengthen the operatives in their determination to hold out. It is 
stated that efforts from sources extraneous to the trade are being 
put forth to effect an agreement. : 

Messrs. F, E. Lewis and Alex. McBean, iron and mineral brokers, 
Wolverhampton, have dissolved partnership. Each gentleman 
will in future carry on business on his own account in the respective 
agencies which they divide between them. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—A better feeling is still maintained throughout the 
various branches of the iron trade of this district, but so far as the 
raw material itself is concerned it can scarcely be said that any 
very material improvement has yet been actually established. A 
considerable amount of business has certainly been done during 
the past fortnight, but this for the most part has been at about 
old rates, and now that makers are asking advances in prices 
inquiries are checked. As I have pointed out previously, the large 
stocks of pig iron held throughout the country must necessarily 
act as a dead weight upon any upward movement in values, and 
in the face of these buyers, who appear to have pretty well 
covered their present requirements by the purchases recently made, 
do not care to buy further, on speculation, at advanced rates, 

Lancashire makers have been selling pretty heavily at their late 
rates, and this week they are asking an advance of about 1s. 6d. 
wi ton, the quotations for delivery into the Manchester district 

ing now 44s. 6d. for forge, and 45s. for foundry qualities, less 
2 per cent., but at those figures that has been little or no business 

oing. 

In outside brands sales seem to have fallen off during the week, 
and transactions are still confined chiefly to Lincolnshire irons, for 
which, delivered equal to Manchester, 44s. to 45s. per ton, less 
24 per cent., is asked. Derbyshire and Middlesbrough iron con- 
apd practically out of this market at the prices at present asked 

y makers. 

In the manufactured iron trade a fairly improved condition of 
things seem to be maintained. At the large finished ironworks in 
the Manchester, Bolton, and Warrington districts the orders at 
present in hand are sufficient to keep makers going for the next 
two or three months, and although no materially better prices are 
obtainable, sellers are firm. For bars, hoops, sheets, and wire rods 
there is a good inquiry, and a fair amount of business is being done 
in light rails for shipment abroad. For delivery into the Man- 
chester district bars average about £5 15s. to £5 17s. 6d.; hoops, 
£6 7s. 6d. to £6 10s.; sheets, £7 12s. 6d. to £7 17s. 6d.; and wire 
rods about £7 per ton ; light rails f.o.b. at Liverpool are quoted at 
about £6 per ton. 

Contracts for the fire-proof and other ironwork for four or five 
cotton mills which are to be erected in this district have recently 
been placed in the market. These have as usual been competed 
for by Belgian houses, but I hear on good authority that Lancashire 
makers have been successful in securing the contracts. 

There seems to be a slight increase of activity in the engineering 
and machine shops of this district; but this activity does not 
appear to bring very remunerative prices, and although the work- 
men are better employed than they were, the position of the 
masters continues unsatisfactory, as there is a disposition to fill 
workshops with trade almost at any price rather than allow them 
to get into semi-stagnation. 

Ihave heard no little surprise expressed that the Manchester 
Chamber of Commerce, which in the French Treaty negotiations 
has been very active on behalf of the textile manufactures of the 
district, es dome little or nothing to represent the interests of the 
engineering branches of trade. Certainly Manchester, which I 
remember Ald. W. H. Bailey recently described as the metropolis 
of engineering, is of sufficient importance in this direction to 
demand attention, and, so far as the interests of labour are con- 
cerned, it may be safely asserted that in the city of Manchester 
itself, and its great suburb of Salford, there are more adult persons 
employed in the factories of the engineering trades than in the 
factories of the cotton trade. 

The coal trade continues extremely dull, and so far as the 
depression could be intensified, it has been by the recent hot 
weather, which has materially interfered with the requirements, 
not only for house-fire purposes, but with the consumption for 
iron-making and mill purposes. In gas-making coals a fair business 
has been done, as this is the season of the year for giving out the 
usual contracts, Engine classes of fuel are in moderate demand at 
about late rates. classes of round coal are going heavily into 
stock, and many of the pits not working more than half time. 
Nominally list rates are without alteration, but concessions are so 
repeatedly made to secure temporary business that it is scarcely 
possible to say what the actual selling prices really are. Best coal 
at the pit mouth averages about 8s. 6d., and seconds 6s. 3d. to 
6s. 9d., whilst common round coals can be got at any price from 
4s, 6d. per ton upwards; burgy averages about 4s. to 4s, 9d., and 
good slack, 3s. 9d. to 4s, 3d. per ton at the oad 

An important question affecting the working of large collieries 
has been raised during the past fortnight. At the last meeting of 
the Manchester Geolagical Society, Mr. Joseph Dickinson, her 
Majesty’s Chief Inspector of Mines, intimated that, as the result 
of an opinion recently obtained from the law officers of the Crown 
as to the interpretation of the fifty-first section of the Coal Mines 
Regulation Act, 1872, it would now be compulsory for the night 
shift or labourers, as well as the miners ordinarily employed at the 
colliery, to be out of the mine when shots were being fired, and 
that only the persons actually engaged in firing the shots would be 
allowed in the mine at the time gunpowder was being used. As in 
some large collieries it requires a very numerous staff of night men 
and many hours’ work to get the roadways and working a ca in 
thorough readiness for the ensuing day, it will be seen how 
seriously the carrying out of this interpretation of the section will 
interfere with operations, and the question was naturally raised 
at the meeting of the South Lancashire and Cheshire Coalowners’ 
Association held in Manchester on Tuesday. No definite resolu- 
tion was come to, as it is probable the subject will come before the 
Association again at a future meeting, but the general opinion was 
expressed that at the time the Act was the impression was 
that the 51st section was intended only to refer to the miners 
employed at the colliery, and not to the night shift or labourers 
who were engaged in attending to the ordinary safety of the mine. 

The recently established Manchester Coal Exchange has made 


good progress, the secretary at a ting of the 
managing committee, held on Tuesday, that the number of sub- 
scribing members—which last was 227—had this year increased to 
375, whilst the balance carried forward from the previous twelve 
months had, after allowing for rent up to the end of the present 
year, and all current expenses, been more than doubled. 
Barrow.—The rather better demand for pig iron which I noted 
a fortnight ago continues up to the present. The inquiries which 
are coming to hand are more numerous, and much of the 
unhealthiness which has afflicted the hematite pig iron market has 
disappeared. Orders are being more freely given, and prices are 
quoted at slightly higher rates. The output of the furnaces, 
which was kept at its highest, has of course been the means of 
increasing stocks very considerably; but since the tonnage of 
metal has been reduced at the furnaces, the increased demand has 
worked a large quantity of the stock which was held. A heavy 
tonnage of pig iron remains yet on stock, and the demand must 
show a much greater increase than is at present experienced. It 
is thought that a turn for the better has taken place in the market, 
and I am not without hope, from what I see and what is told me 
by the best authorities, that there is some ground for the belief 
that the market has touched its lowest. Prices show an advance 
of from 1s. to 1s, 6d. for Bessemer all round samples, and No. 3 
forge brings 54s. to 55s. per ton at makers’ works, The activity in 
the steel trade is well maintained, and a push is being made to 
execute deliveries as quickly as possible. A few g contracts 
have been booked. Shipbuilders and other industries are well 
employed. Iron ore in better demand. Coal and coke moderate, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

STOCKTAKING is very general in this district about the end of 
June and first week of July. It is now pr ing while I write, 
and not a great deal of work has been done in several of the large 
establishments since my last letter. 

At Messrs. S. Fox and Co.’s, Limited, Stocksbridge Works, 
Deepcar, there isa brisk demand for cables and other kinds of 
wire, and Fox’s paragon frames—an important ‘‘ speciality” at 
Stocksbridge—are in great request for the continental markets, 
particularly France. 

An effort is being made to form a limited company for the 
and working of Wheathill Foundry, Rotherham, said to 

the oldest in the town. The proposed capital is £15,000 in £10 
shares, The purchase money is £7250, and a working capital of 
£3250 is provided for. The goods produced are stove grates, 
kitchen ranges, and general builders’ castings. 

Through the kindness of Dr. Webster, the American Consul 
here, I am able to give the statistics of exports of Sheffield goods 
to the United States for the quarter ending June last, which 
completes the half year. The results are :—April, steel £28,169 ; 
cutlery, £14,700; total, £117,443. May, of steel, £30,103 ; 
cutlery, £18,787; total, £121,379. June, steel, £24,652; cutlery, 
£22,090 ; total, £121,763. Steel, then, shows a value of £82,925 ; 
and cutlery of £55,577, the total for the quarter being £360,587. 
This is an increase of nearly £80,000 as compared with the previous 
three months, and is £69,000 more than the corresponding period 
of last year. On the face of it this is very gratifying, but in the 
great speciality of steel it is not gratifying to observe a decrease to 
the value of £24,000. As the increase in cutlery is only £1200, it 
is evident that the gross increase is on the heavy goods, particu- 
larly steel rails. These are not now obtainable as a separate item, 
as the trade being in the hands of two firms, the figures would, if 
published, simply disclose their business, which is not the object 
of Consular courtesy. 

In view of the miners’ amalgamation in South Yorkshire, a 
correspondent points out that the miners’ agents are now face to 
face with the fact that the yearly output of coal has reached 
147,000,000 tons, or nearly 14,000,000 tons of an increase, and all 
this, too, with 52 fewer mines in operation. 

On July 1st engine coal was reduced to 4s, 6d. per ton; other 
sorts 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland ir ters’ statistics for June were made public 
on Sunday morning. They revealed a decreased production of 
6488 tons of Cleveland, and of 5107 tons of hematite and spiegel 
iron, as compared with May, making a total decrease of 11,595 tons, 
or about 5 per cent. of the total production’ The month having, 
however, only thirty days, as against thirty-one for May, this 
decrease is not much more than is thereby accounted for. Ship- 
ments to foreign ports have increased by 5249 tons, and coastwise 
by 10,599 tons, the latter being mainly to Scotland. Stocks in 
makers’ hands have decreased by about 9000 tons, whilst in warrant 
stores they have increased by about 14,000 tons, making a total 
net increase of 5472 tons. These returns are regarded as, upon the 
whole, unfavourable to producers. They show that a considerable 
portion of the make of the month is, as yet, undisposed of to con- 
sumers; and of what has been sent away, the greater portion of 
the increase has merely found its way to Scotland, there, in all 

robability, to displace so much Scotch pig, which must be accumu- 

ting all the more. If this substitution of English for Scotch 

ig had not taken place at an increased rate over May, there would 
de been a total increase of stocks of 16,000 tons. This almost 
unexpected result is somewhat accounted for by the loss of two 
days during the month at the manufactured ironworks owing to 
Whitsuntide holidays, besides some odd days through pet 
strikes. Local consumption is at such times completely stopped, 
whilst production of pig iron goes on unabated, for no holidays are 
observed at blast furnaces. The effect of these statistics, and the 
considerations involved by them, was to produce a flat market on 
Tuesday, though, perhaps, no actual change in prices could be 
recorded. Very few transactions took place, producers, con- 
sumers, and speculators all alike seemed inclined to hold off and 
see what thefuture would bringforth. The price for No. 3g.m.b. may 
be considered to be 37s. f.0.b.; forge, 36s. ; and warrants, 38s. The 
quantity of pig iron in Connal’s stores is now 179,833 tons, being 
an increase of 2019 tons during the week. The shipments of the 
first three days of July have been at about the same rate as during 
the previous month, 

e finished iron trade is improving. The 2s, 6d. per ton 
advance which was declared last week has, after being severely 
contested for a few days, now become fairly established. The 
contracts recently made have considerably exceeded the quantities 
run off, and as consumers are believed to be largely under-bought, 
it is not unlikely the price may again advance. is is, perhaps, 
only to be expected, as the fall of 20s. per ton which has taken 
place since F\ is far more than proportionate to the fall in 

ig iron. The price of ordinary plates is now £6 to £6 5s. at 
Middlesbrough, according to quantity and ge ian Boiler 

lates are £1, £2, and £3 per ton more, according to quality, and 
+ plates for bridges are 10s. more. Angles and bars for ship- 
building are £5 10s. per ton, and superior qualities at propor- 
tionately increased prices, dled bars are in demand, on 
account of the hot weather, and realise about £3 15s. per ton. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been quiet during the week. On the 
whole the demand is good, and the shipments compare favourably 
with those of this time last year; but the large stocks and heavy 
production retard speculation. This is, perhaps, an advantage to 
the trade, as a whole, although not a cheering state of matters, as 
far as speculators are concerned. Indeed, very little speculative 


business has been done in the course of the week, and the fluctua- 
tions in prices have been very slight. There are 120 furnaces in 
blast, producing several thousand tons weekly more than is wanted, 
and so swelling the stocks, About 1500 tons have been added to 
the stock in Messrs. Connal and Co.’s Glasgow stores, which now 
sonees 569,000 tons, the past week’s shipments amounted to 
13,095 tons, as compared with 10,977 in the preceding week, and 
12,527 in the corresponding week of last year; while the imports 
of Cleveland pigs have been 6061 tons against 6307 in the preceding 
week, and 5979 jn the corresponding week of 1880. The foreign 
inquiry is good for the season, but the prices obtained cannot show 
very much profit. The increase of stocks in Cleveland during the 
past month has had a flattening effect upon our market. 

Business was done in the warrant market on Friday at 46s. 10d. 
On Monday the tone was dull, although a slight improvement 
took place in the course of the day. Business opened in the 
forenoon at 46s. 9d., and advanced to 46s. 10d. cash, and from 
46s. 105d. to 46s. 114d. one month, the afternoon quotations being 
46s. 10d. to 46s. 104d. cash and 46s. 114d. one month. The 
market was flat on Tuesday, at 46s. 10d. cash, and 46s. 114d. one 
month to 46s. 9d. cash, and 46s. 10}d. one month. The market 
improved slightly on Wednesday on account of a report that con- 
certed action was ag oa for curtailing production, and to-day— 
Thursday—has been , with business at 46s. 10d. to 47s. cash. 

The prices of marked brands are a shade easier, although the 
alterations in quotations are inconsiderable :—-Gartsherrie, f.o.b. 
at Glasgow, No. 1, is quoted at 54s. 6d. per ton; No. 3, 48s. 6d.; 
Coltness, 56s. and 49s.; Langloan, 56s. and 49s.; Summerlee, 
54s. 6d. and 47s.; Calder, 54s. 6d. and 48s.; Carnbroe, 51s. and 
47s.; Monkland, 47s. and 45s.; Quarter, 47s. and 45s.; Govan, at 
Broomielaw, 47s. and 45s.; Shotts, at Leith, 55s. 6d. and 49s.; 
Carron, at Grangemouth, 52s. 6d. (specially selected, 56s.) and 
51s. 6d.; Kinneil, at Bo’ness,47s. 6d. and 45s. 6d.; Glengarnock, 
at Ardrossan, 51s. 6d. and 47s. 6d.; Eglinton, 47s. 6d. and 44s. 6d.; 
Dalmellington, 47s. 6d. and 45s. 

The malleable trade is well = ge and some new orders are 
reported. There has been a brisk demand for plates and angles, 
the latter at full, and the former at slightly advanced prices. The 
various branches of the manufactured iron trade are active, engi- 
neers being busy, and finding new work steadily dropping in. The 
different departments of the trade are apparently in a healthy 
state, with fair prospects as regards the future. 

The coal trade likewise continues in a satisfactory position. 
Owing to the activity in the factories there is a une demand 
for furnace coals. The domestic consumption is good for the 
season of the year, and the shipping demand quite encouraging. 
The shipments from Glasgow Harbour in the course of the past 
week were close upon 14,000 tons, and taking the returns from all the 
shipping ports of the country, east and west, they show an increase 
on the preceding week of about 10,000 tons. Prices do not seem 
to have materially changed since last report. Main coal sells f.o.b. 
rab 6d. to 6s.; splint, 6s. 3d. to 6s. 4d.; and steam at 6s. 6d. 

8. 

At the collieries all is ney the miners being steadily working 
in view of the holidays, which are close at hand. 

The judges of the Second Division of the Court of Session have 
affirmed an interlocutor by Lord Rutherford Clark interdicting the 
Shotts Iron Company from calcining ironstone or iron ore, or 
burning blaze on any part of the lands of Peniciiik, within one mile 
of the Glencorse estate, which belongs to Lord President Inglis. 
His lordship averred that the fumes from the calcining materials 
destroyed his plantations. The judgment, it may be explained, 
was not unanimous, Lord Young differing from the opinions of the 
Lord Justice-Clerk and Lord Craighill. If the law of Scotland 
should turn out to be in accordance with this decision, the present 
is not likely to be the last case of the kind that will be heard of. 

The Lord Provost of Glasgow stated at a meeting of the Clyde 
Navigation Trustees, on Tuesday, that the revenue of the Trust for 
the past financial year showed a large increase, and was by far the 
greatest on record. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Prospects last week in the coal trade showed such a decided 
brightening up that at the meeting on Saturday of the South 
Wales Coalowners’ Association held in Cardiff it was eed to 
concede an advance to the colliers of 2} per cent., dating from Ist 
July. I believe that Iam right in stating that the report of the 
accountants for the last four months would scarcely justify an 
advance, according to the principle of the sliding scale ; but con- 
sidering the large exports, the strengthening tone of trade alto- 
gether, and improving prices of late, this advance is justified in an 
anticipatory sense, and doubtless the quarter’s business now 
running will confirm it. The act has been received with marked 
satisfaction by the colliers, as it shows them that the sliding 
scale is not a hard-and-fast measure, but elastic, and guided by 
discriminating hands. Its prospective action, as in this case, is 
a noticeable feature. 

I am glad to see that the great exports of coal continue, and 
that prices are decidedly looking up. Large coal is sold now at 
Swansea for 8s. to 8s. 6d. f.o.b., but this coal is inferior to the 
best samples shipped from Cardiff. For the best kinds at Cardiff 
10s. 6d. f.o.b., and even more has been obtained. Seconds are 
also looking up, and I fully expect in my next to be able to report 
a general advance all around. 

ere is no change of note to record in the iron and steel trades. 
Tin-plates remain dull. 

The Britannia Ironworks and Foundry Company, Newport, is in 
bankruptcy, and this week the whole of the plant, modern engi- 
neering tools, &c., will be dispersed by auction. 

There is more colliery plant going to the hammer this month 
—all the plant of Tyn Filkins, both pits, and Hope Colliery, Mon- 
mouthshire. At the last sale of colliery plant at Llancaiach, 
Mon., coal — went for £10 each, a price suggestive of being 
worn out. Colliery wagons are looking up in price. I heard of a 
large purchase at £60 each. 

A collier was fined £1 for smoking in a Rhondda pit this week. 


DeaTH oF Mr. InMAN.—Mr. William Inman, founder of the 
Inman line of trans-atlantic steamers, died on Sunday at his 
residence, Upton Manor, Cheshire, at the age of fifty-six years. He 
had been in ill-health for some time, but his death was not antici- 

ted, and has caused universal regret in Liverpool, where he was 
held in high esteem for his enterprise, his integrity as a merchant, 
and his generous support to benevolent institutions. A sketch of 
Mr. Inman and his work as pioneer in the emigration trade was 
published in the Times of Friday, January 26th, 1877. 

Mr. JAMES ASHWELL.—The father of the Institution of Civil 
Engineers, and one of the six founders, or, as he used to express it, 
“the cadet” of the founders, has just died at an advanced age. 
Cradled among minerals and in our national industries of coal and 
iron, he, when a young man, was sent to Edinburgh as a student 
in the natural sciences under Fairbairn and Leslie. In 1835 he 
reported upon the Blaenavon property and works in South Wales, 
and, on the formation of the company, assumed the position of 
resident director, from which he retired in 1841. He had then 
just entered his two sons at Cambridge, and he selected the quiet, 
studious occupations of the University for himself, and duly 
graduated. In 1845 he returned to active life, and reported upon 
the survey and of the Great Com- 
pany for a line through the Ardennes from Brussels to the frontier 
near Metz, and was the resident director and legal representative 
of the company in Belgium for several years. He was also asso- 
ciated with the projected line between ee and Rotterdam, 
and during the last three years of his active life—from 1857-60— 
he was engaged upon negotiations connected with that undertaking. 


THE ENGINEER. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and anneyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of THE ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Speciyication. The 
take has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
ryer to pages, in place of turning to those pages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


28th June, 1881, 

2819. Extract of Correr, C. Paul, Vienna. 

2820. FLoor Cramp, H. Fabian, Erith. 

21. SUPPLYING Arr, C. W. Torr, Birmingham. 

2. DRaWwInG Liqcins, E. Woolf.{(@. Woolf U.S) 

2823. SECONDARY BATTERIES, A. P. Laurie, Edinburgh. 

2824. Rarcners, C. Geddes and P. Sword, Liverpool. 

SEPARATING Iron, E. Hunt. +J. King, Chili.) 
Evectric Fuses, D. Johnson, Chester, and E. 

Spon, Lendon. 

FELTED MaTeriats, W. H. Beck.—(La Socicté A. 

in et Cie, Paris.) 

. VENTILATING STeEaMsHIPs, J. Colling, Sunderland. 
- Rice, J. Halliday, London. 

30. Kyire and Fork, W. Wiley, Wolverhampton. 

Lamps, H. J. Haddan —(B. S. Piper, Toronto.) 

Smoorurne Irons, F. A. K. Cook, Londonderry. 

Evecrric Lamps, G. G. André, Dorking, and E. 

ston, London. 

34. REVERBERATORY Furnaces, G. Fenwick, Gates- 
head, and B. Cochrane, Durham. 

2835. BanpD Saws, J.H. Johnson.—(H. Tuyssuzian, Paris.) 

Removine Harrs from Fur, W. R. Lake.—(F. 
rt and J. Kokesch, New York, U.S.) 

. Dyerne, W. E. Gaine, Hammersmith. 

- Coat Gas, C. F. Claus, London. 

2 Screw Bo ts, W. R. Lake. —(C. H. Denison and 
E. F. Mead, New York, U.S.) 

TREATMENT of GRAIN, W. R. Lake.—(4. J 

~ T. Jebb, U. Ss) 

June, 1881, 

2841. Piary and Mixep Repps, J. Horrocks, Bolton. 

2342. Motive Power Enoixe, G. Topham, Maida Vale. 

2843. InpicaTrinG and Recorprne, J. M. Jones. London. 

2844. CHECKING PostaGE Stamps, F. 8. Willoughby, 
Heaton Chapel, Lancaster. 


2328. 


2s 


tml 


Jebb and 


29th 


2845. Heatine Water, T. Drake, Huddersfield. 
2846. TRANSMITTING SouNps, E. J. Paterson, London. 
2847. CoLiectine Fares, W. Lake.—(J. Greenough, U.S.) 


2348. TREATMENT of CaRBON for ELecrric Licutine, J. 
G. Lorrain, Savoy, London. 
. PURIFYING COAL Gas, J. G. Hawkins, Wigan. 
2 TreatTinG Fisu, 8. D. Cox, Woolwich. 
2551. ELEcTRIC w. Lake. —(J. Wood, U.S.) 
2 Vrotins, W. Lake.—(E. Berliner, Boston, U. &) 
. Startinc TRAM-carRs, A. Piffard, Felden, and H. 
Gimmingham, Camden-square, London, 
30th June, 1881. 
2854. Batus, L. Brode and R. Muir, Glasgow. 
2855. Texostnc Mac urne, G. H. Couch, Croydon, 
2856. SPINDLES, L. Groth.—( W. Schmid, Italy.) 
7. PUMPs, &e., K. W. A. Leverkus, "Manchester. 
$8. Lamps, F. Cheesbror igh.—(C. Fritz Co. » Vienna.) 
2859. Treatinc Gas, J. Dowson, Westminster. 
a Incots of Sr EEL, A. Longsdon.—(F. A. Krupp, 
ssen, German 
2861. Boicers, F. Engel.—(A. Schultze and G. 
Meyer, Hamburg, Germany. ) 
2, FELTING Harts, G. Atherton. —+(G. Yule, U.S.) 
A. M. Clark.—(¢. Collin, Paris.) 
2864. SHARPENING Saws, F. Myers, New York, U.s. 
2865. Puriryinc Coat Gas, C. F. Claus, London. 
lst July, 1881. 
2866. Looms, F. O. Tucker, Huddersfield. 
2867. TELEPHONIC APPARATUS, W. E. Potter, Liverpool. 
2868. Prixter’s P. Jensen. SH. Ganther, Berlin.) 
2869. Gas Lamps, F. W. Clark, London. 
2870. Conpensinc Steam Eno'yes. J. Chapman, Leith. 
2871. BREECH-LOADING SMALL-aRMs, W. Tranter, Bir- 
mingham, 
2872. Paper for CHEques, F. Nowlan, London. 
2873. Lockixc Nuts, H. Wedekind. Imperatori, 
Milan, and C. Buclowius, Bochum.) 
2874. CENTRIFUGAL EXTRACTING Macurngs, F. Wolff.— 


2863. 


(Burmeister & Wains Maskind: Skibsbyggeri, Denmark.) 
S75, CALCULATING ExcHuances, E. Walford, London. 
. CLEANSING Sucar, H. E. Newton.—(La Com- 


pagnie ede F. le, Paris.) 
. CASTORS, H. B. Harding, Birmingham. 
Wacow AX és, 8S. Bradley. Kidderminster. 
taiLway SicN E. ‘Tyer, London. 
0. OxNAMENTAL Grass, T. D. Farrall, Bermondsey. 
2nd 1881. 
2881. Crusuinc Stone, &c., A. H. Elliott, London. 
2882. PREPARING VEGETABLE SuBsTANCcEs, R. G. Perry, 
Rathdow ney, Ireland. 
2883. DecoratinG Tives, H. nnill, Ironbridge. 
2884. Rats sinc, &c., Boats, . Niebour, Kington. 
2885. CRANES, Ww. D. Bri ice, 
Makino Casks, F. Scott. —J. Stark, Canada.) 
. Dresstnc Reexs, J. Thornton, Worksop. 
2888. Rarsinc Beer, K. Foster, Bolton. 
2889. Cx )MBINED Torr, Birmingham. 
CACHING A. Barlow.—(L. Navdin 
cider, Pa “ia.) 
ARATING Souip Boptes, H. J. Smith, Glasgow. 
. SCRIBBLING Macurye, A. Barker, Leeds. 
Raitway Carriaces, F. C. Kinnear, Lundon. 
28 44. CLasp C. Carter, London. 
2895. TRICYCLEs , G. Lowry, Salford. 
2896. WHEELS, W. "Cc ‘armont. Me anchester. 
7. SaFeTy FASTENING, A. E. Parkes and F. West- 
wood, Birminghz 
2898. EXTINGUISHING Fires, F. Grinnell, U.S. 
2899. DiscHaARGE of Liquips, C. H. von Ullmer, London. 
2900. Cases for Packinc Ecos, W. J. Young, Bristol. 
2901. Carp-seTTinc Macuryes, J. Haley and J, Pinder, 
Cleckheaton, York. 
4th July, 1881. 
2902. HorsesHoe, J. Balbi, Paris. 
2.03. Peramputators, G. B. Lovedee, Birmingham. 
2004. PotisHinc Compounn, W. Moore, Lyminge, Kent. 
2905. Puriryinc Featuers, J. Martin, Liverpool. 
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2006. PraNoForTE AcTIOoN, J.Maas&J. 
2007. Cut Narts & Tacks, B. Mills.—(D. Farmer, U.S.) 
2008. Grow1nc WaATERCE 3. Pimbury, Cheltenham, 
2009. CRUSHING Mitts, W. N. Nicholson and W. 


rk-1 upon- -Trent, 
s, J. Trickett, Newark-upon-Trent. 
MecuanicaL StTokers, T. Kay, Bolton-le- 


2911. 
Moors, and R. Heywood, 


Salford. 
2012. VerticaLSream BorLers,G. Kingdon, Kingswear. 


2013. ORNaMENTAL Grass, T. D. Farrall, Bermondsey. 
2914. CompounpD ResemMBLInG Woop, C. D. AbeL.—(B. 
Harris, Bohlen, Germany.) 


2915. BREECH-LoaDING C. D. Abel.—(F. 
Maanlieher, Vienna.) 

2916. GLove Fasteninos, C. D. Abel.—(H. Peyser, U.S.) 

2917. THREAD G. W. von Nawrocki—(A. 
Englisch, Basle, Switzerland.) 

2918. DispLayrnc E. Barton, Tottenham. 

2919. ExpLopinc Gases, W. Watson, Leeds, 

2920. Sckew Apparatus, W. W. Hewitt, Swanscombe. 

2921. Roaps and Pavements, H. J. Haddan.—(J. 
Salvat, Morceux, France.) 

2922, CompinaTION FURNITURE, L. Bonduel, Paris, 


2923. Locomotive ARRANGEMENTs, T. Morgan.—(D. 
Mcintosh Reid, Assensole, le, Fadia.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
2774. Supptyinc Sream for Heatine, A. M. Clark, 
Chancery-lane, London.—A communication from B. 

Holly, Lockport, U.S.—25th June, 1881. 

2776. Supptyinc Steam for Heatinc, A. M. Clark, 
Chancery-lane, London.—A communication from B. 
Holly, Lockport, U.8S.—25th June, 1881. 

2804. ATTACHMENTS to Caces, &c., F. Haddan, Strand, 
London.—A communication from 8. Henrard, Spain, 
—27th June, 1851. 

2836. Removinc Harr from Fur, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
F. Lambertand J. Kokesch, New York, U*S.—28 th 
June, 1881. 

2852. Viotins, W. R. Lake, Southampton-buildings, 
London.—A communication from E Berliner, 
Boston, U.8S.—29th June, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

2598. Driturnc Rocks, M. Macdermott, London, and 
G. W. Elliott, Altrincham, Chester.—28th June, 1878. 

2718. Bark Mitts, E. V. Brown, Exeter, Devon.—tith 
July, 

2046. Sewinc-Macuines, 8. Mort and G. Browning, 
Glasgow.—24th July, 1878. 

3320. Fixisuinc Corron Corps, &c., J. Worrall, Man- 
chester, & J. Kershaw, Halifax.—27th August, 1878 
2607. SPINDLEs, A. Ogden, T. Marsh, and J. “rng 
Ashton-under-Lyne, and A. Mills, Dukinfield.—29¢h 

June, 1878. 

2624. GuN-caRRiaGEs, C. M. Sombart, Magdeburg, 
Germany.—lst July, 1878. 

2627. Biast Furnaces, C. D. Abel, Southampton-build- 
ings, London.—lst July, 1878. 

2612. GRAIN-BINDERS, O. 8. Gage, London.— 


29th June, 


Decorating Try, &c., L. Q. Brin, London.—3rd 
ul 'y, 1878. 

2622. CLostne Wrixpows, B. Banks. Bradford.—1s¢ 
July, 1878. 

2656. SuGaR-caNE Mitts, R. Bartlett, London.—3rd 
July, 1878. 

2645. DryiNe Macuings, J. Stevenson, Barnsley.—2nd 
July, 1873. 

2687. Coverivas for Ricks, W. Brenton, St. Germans, 
Cornwall.—ith July, 1878. 

2813. SEWING-MACHINEs, 8S, Pitt, Sutton, Surrey.—13th 
July, 1878. 

2638. TRamways, J. Gowans, Edinburgh.— 
1878. 

2666. CarpInc Emsrorpery, J. W. Mason, London.— 
3rd July, 1878. 


2nd July, 


Patents on which the Duty of 
£100 has been p 

2308. CiGARETTES, J. Schloss, —2nd July, 1874, 

2299. Privies, A. M. Fowler, Salford.—2nd July, 1874. 

2344. ComBinc Woot, &c., H. W. Whitehead, Leeds.— 
4th July, 1874. 

2277. Properers, E. T. Hughes, London.— 
lst July, 1874. 

2291. Weavers’ Harness, G. Haseltine, London.— 
lst July, 1874. 

2478. TELEGRAPHIC SiGNALLING W. H. Davies and F. 
H. W. Higgins, London.—l5th July, 1874. 

2306. Manure, R. Willacy, Preston.— 
2nd July, 1874. 

2346. Nurs, J. Scattergood, and B. Wilkes, West Brom- 
wich.—4th July, 1874. 

2376. Dressine, &c., SILK Fipres, J. T. Wright and 
W. H. Laidler, Poplar.—7th July, 1874. 

2429. GRINDING NEEDLES, A James, Redditch.—10th 
July, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 22nd July, 1881. 

803. Dynamic Morors, R. Waller, Leeds.—25th Feb- 
ruary, 1881. 

820. Testinc MILK, F, Wirth, Frankfort-on-the-Main. 

—A com. from F. Heeren.—25th February, 1881. 
22. Socket Pires, B. C. Cross, Dewsbury.—26th Feb- 
ruary, 1881. 
829. BoRING Macuinxes, F. Wirth, Germany.—A com. 
from IL. Liefmann.—26th February, 1881. 

835. CarryiInG Mik, &c., E. J. Gaskell and W. T. Jack- 
son, Wirral, Chester. _ 28th February, 1881. 

836, Jorsinc LEATHER Bettixe, B. J. Gibney, Notting- 
ham.—28th February, 1881. 

841. Dvernc Hanks, J. Conlong, Lancaster, and J. 
Robertshaw, Manchester.—2s8th February, 1881. 

846. Locks, W. H. Crispin, Stratford, Essex.—28th 
February, 1881. 

860. CLeaninc Kwyives, L. Appleten, Brecknock- 
crescent, London,—1lst *March, issl. 

865. SaFeTY Lamps, W. P. Thompson, yo 
communication from C. He inzerling and V "ar 
meran.—lst March, 1881. 

867. ComBrnep Gas and AIR Enorne, F. H. Wenham, 
London.—1st March, 1881. 

897. Sarery Guarps, A. M. Clark, London. 
from F. Folacci fils.—2nd March, 1881. 

921. SHavine, &c., Skins, A. M. Clark, London.—A 
com. from La Société Anonyme des Brevets Réunis. 
—3rd March, 1881. 

952. Pumps, D: McLachlan, Glasgow.—5th March, 1881. 

971. Packine Cases, D. Grey, Maesteg, Glamorgan. a 
jth March, 1881. 

975. ORDNANCE, J. H. Johnson, London.— A commani- 
cation from N. B. Clark.—7th March, 1881. 

1024. TrEaTING Grain, M. Benson, London.—A com. 
from O. Oexle.—l0th March, 1881. 

1046. Hypravutic Apparatus for Puncnina, &c., J. 
Blair, Glasgow.—llth March, 1881. 

1067. Breakinc DouBLe Twist, A. M. Clark, London. 
—A com. from C. Maillard.—11th March, 1381. 

1097. Votratc Batteries, J. H. Johnson, London.—A 
com. from La Société Anonyme la Force et la Lumitre 
Société Générale d’Electricité.—14th March, 1881. 

1139. Feep-waTerR Reocucators, A. M. Clark, London. 
—A com, from C, H. Kuhne.—16th March, 1881. 

1140. Hanpes for SHove ts, A. M. Clark, London.—A 
com. from W. H. Johnson.—l6th March, 1851. 

1228. ConpENsING Steam, T. Elcoate, Liverpool.—2lst 
March, 1881. 

1241. BREECH-LOADING SMALL Arms, J. Decley, jun., 
Birmingham, and J. 8. Edge, jun., Yardley.—2lst 
March, 1881. 

1419. RESERVOIR Pen-HOLDERS, T. A. Hearson, Green- 
wich.—3lst March, 1881. 

1472 STEAM STEERING Gzak, G. W. Robertson, Glasgow. 
—5th April, 1881. 

1530. Cement, J. E. J. Smith, Northfleet.—7th April, 
1881 


—A com. 


1967. INsoLns or Boots, W. H. Stevens, Leicester.—5th 
May, 1881. 

2056. Drivinc Tacks, W. R. Lake, London.—A com. 
from G. J. Capewell.—1lth May, 1881. 

2060. Wixpow Cuarr, A. M. Clark, London. 
—A com. from A. Dormitzer.—llth May, 1881. 

2211. Burrer GEARING, I, A. Timmis, London.—20th 
May, 1881. 

2373. Comprnc and Dressinc Macuiyé, §. C. Lister, 
Manningham, York.—30th May, 1881. 

2479. on LirHocrapuic Stones, W. R. Lake, 
London.—Com. from J. Gast.—7th June, 1881. 

2772. Cigar Licuters, A. M. Clark, London.—A com. 
from W. W. Batchelder.—24th June, 1881. 

2774. Supptyinc Steam for Heatinc, A. M. Clark, 
London.—A com. from B. Holly.—25th June, 1881. 
2776. Steam for Heatine, A. M. Clark, 
London.—A com. from B. Holly,—25th June, 1881. 


Last day for filing opposition, 26th July, 1881. 


694. Too. Hotper, W. Timms, West Hartlepool.—17th 
February, 1881. 


855. Workine Rariway S1enats, J. C. Brush, Dublin. 
—lst March, 1881. 

$59. Erecring Wires, J. W. Fletcher, 
Stockport.—lst March, 1881. 
861. HaNncixe Doors W. Morgan-Brown, London.—A 
communication from E. Prescott.—ls¢ March, 1881. 
871. Rowtocks, 8. 8. Hazeland, St. Sampson's, Corn- 
wall,—lst March, 1881. 

872. Sream Enaine ArracuMent, W. Green, Birming- 
ham, —1s¢ March, 1851. 

877. Gas Ligutina "APPARATUS, W. R. Lake, London.— 
com, from J. M, Foster, March, 1881. 
79. Evecrric Licur A, Shipley, London. 
—-lst March, 1881. 

893, Sizinc Macuines, T. Singleton, Over Darwen.— 
2nd March, 1881. 

906. Sroves, G. L. Shorland, Manchester.—3rd March, 
1881. 

915. Boxes or Cases, A. W. Rooke, London.—A com- 
munication from W. G, Parry.—3rd March, 1881. 

925, TELEPHONE TRANsMITTERS, C. Moseley, Man- 
chester.—4th March, 1881. 

936. UMBRELLA Boxes, J. B. Seel, Davyhulme, Lanca- 
shire.—4th March, 1881. 

945. PLayino Pianos, J. Imray, London.—A communi- 
cation from L. Thibouville- “Lamy. —5th March, 1881. 

946. Lirnocrapuic J. Imray, London.—A 
communication from F. Champenois and E. Missier, 
Paris.—-5th March, 1881. 

977. ELecrric SIGNALLING 
com. from H. Leblane «& E 


FE. de Pass, London.—A 
Loiseau.—5th March, 1881. 


989. BraceLet Fastenrnos, E, F, Griffin, Birmingham. 
—Sth March, 1881. i 
1001. Vetocirepes, R. C. Fletcher, Preston.—0th 


March, 1881. 

1044. Curnrnc Smoky R. Donglass and J. 
J. Douglass, Coventry.—1l1th March, 1881. 

1101. Bricks, M. E. Dearnaly, Mirfield, York.—1l4th 
March, 1881. 

1123. Drivinc Routers, P. V. Gelder, Liverpool.—15th 
March, 1881. 

1124. Steam Enornes, F. J. Burrell and T. T. Burall, 
Thetford.—15th March, 4381 

1128. Locomotive ENGINES, F. W. Webb, Crew.— 16th 
March, Issl. 

1135. Umsrextas, &c., W. E. Gedge, London.—A com. 
from MM. Revel, Ptre et Fils.—l6th March, 1881. 
1148. Coat Gas, F. J. Bolton and J. A. Wanklyn, 

London. _16th March, 1881. 
1164. Sewrne B. Hunt, London.—A com, 
from J. Bond and C. M. Swain.—17th March, 1881. 
1210. Barus, J. Bernard, London.—1l9th March, 1881. 


1287. Hives and Skuss, A. M. Clark, London.—A com. 
from C. J. P. Desnos.—23rd Marck, 1881. 
1437. Knives and Forks, W. H. Stokes, Birmingham. 


—lst April, 1881. 
1790. Divine Costumes, 8. 
26th April, = 


J. Woodhouse, Leeds.— 


1838. Horse Foop, E. J. T. Digby, London.—25th 
April, 1881. 
1871. VeLocrrepes, A. G. Meeze, Redhill, and N. 


Salamon, Londun.—30th April, 1881. 
1991, Umprewuas, H. Davis, London.—7th May, 1881. 
2085. Spaces for Gas, 8S. and J. Chandler, London.— 
13th May, 1881. 
2086. Sream Pumps, F. and 8. Pearn 
Manchester.—13th May, 1881. 
263. ELECTRICAL MEASUREMENTS, J. C. Cuff, London. 
—24th May, 1881. 
2341. Waite Yarns, A. Empis, Belfast, lreland.— 
May, 1881. 
2485. SPINNING Macutinery, P. Smith, jun., and 8. 
Ambler, Keighley.—8¢th June, 1881. 
2491. Tin-PLaTe, W. Elmore, London.—8th June, 1881. 
2492. Retorts, W. Grice, Birmingham.—8th June, 1881. 
2557. Expansion Gear, T. English, Dartford, and D. 
Greig, Leeds.--13th June, 1881. 
2569. Looms, R. Hall and J. Hobson, Leeds.—14th 
June, 1881. 
2573. Supportinc Wires, H. Newton, London.—Com, 
from C. A. Hussey and A, 8S. Dodd.—l4th June, 1881. 


and T. Addyman, 


QTth 


Patents Sealed 
(List of Letters Patent which passed the Great Seal on the 
28th June, 1881.) 


1477. Materia to Imitare Ivory, R. Brandon, Paris. 
—ith April, 1881. 

1525. Fastenincs for Betts, W. R. Lake, London.— 
jth Avril, 1881. 

1588. Courtines for Rarmway W. R. Lake, 
London.—12th April, 1881. 

1660. Borer Furnaces, A. W. L. Reddie, London.— 
14th April, 1881. 

1743. CLariryinc Apparatus, W. R. Lake, London.— 
22nd April, 1881. 

1751. AcrinoMETERS, F, Hurter, Widnes.—23rd April, 
1881. 

1762. Evecrric Insvcators, J. A. Fleming, Cambridge. 

—23rd April, 1881. 

1773. SicutrnG Aim in Dritis, R. Morris, 
Lewisham. 

1808. Uritistnc Liquip, W. R. Lake, London.—26th 
April, 1881. 

1847. Exrractinc Coprer from its Orgs, W. W. 
Hughes, Bayswater.—2sth April, 1881. 

1863. CupprnG Horses, &c., A. M. Clark, London.— 
20th April, 1881. 


List oy Letters Patent which passed the Great Seal on 
the lat July, 1881.) 

13. LirHocRAPHIC Macuines, G. Newsum, Leeds.—3rd 

1881. 
Brewer's Yeast, 8. Fulda, London.—3rd January, 

30. Revotvinc Seats, W. H. Blain, Liverpool.—4th 
January, 1881. 

81. CLEANSING MeTaLiic Screens, P. van Celder and 
T. Apisom, Liverpool.—4th January, 1881. 

$2. Parer D. Bentley, Church-road, 
Lancaster.—4th January, 1881. 

43, Compounp, A. Watt, 
January, 1881. 

44. ARTIFICIAL LEATHER, T. E. Hardy, Battersea.—ath 
January, 1881. 

53. VENETIAN Buinp Actions, H. Tylor, London.—5th 
January, 1881. 

54. Meta Steam Traps, H. Lancaster, Pendleton.— 
5th January, 1881. 

61. Sewina Macuines, J. Holden, Swindon. 
January, 1881. 

62. Inkstanps, R. G. Chipperfield, London.—5th 
January, 1881. 

65. Evectric Licutinc, P. M. Justice, London.—6th 
January, 1881. 

66. BLinp Rovers, J. E. Ditchfield and K. Hothersall, 
—6th January, 1881. 

. Bave Ties, E. Hale, Wigan.—6th January, 1881. 

FEEDING Borres, T. Marshall, London.—tth 
January, 1881. 

78. Dynamo-ELEcTRIC Macuines, J. E. H. Gordon, 

J. W. Hackworth, 


Lewisham.—4th 


Dorking.—6th January, 1881. 
103. VENTILATING COAL-MINES, 
Darlington.—8th January, 1881. 
105. Mop Wrincer, J. Wittingham, Nantwich.—sth 
January, 1881. 
160. Carrisces, R. C. Nicholl, Streatham. 
—l2th January, 1881. 
197, TREATMENT of SACCHARINE Liquips, W. R. Lake, 
London.—l4th January, 1881. 
295. REFRIGERATING, J. Gwynne, Hammersmith.— 
22nd January, 1881. 
Rock Crusners, J. T. King, 
January, 1881. 
874. DRawine on Srove, W. L. Wise, London.—27th 
January, 1881. 
403. VENTILATING Pots, T. Bate, Kilburn.—20th Jan- 
uary, 1881. 
W. L. Wise, London.—9th February, 


gol. Pavina, E, A. Brydges, Upton.—28th 
February, 1881. 
869. Lirrs, D, Edwards, Cardiff.—let March, 1881. 


Liverpool.—26th 


880. PLatrormsof Harvestinc Macuines, H. Andrews, 
Little Langford,—lst March, 1881. 
1084. SELF-GOVERNING Gas-BU rNERS, J. B. Fenby, 
Sutton Coldfield, Warwick.—1l4th March, 1881. 
1247. Ick Macuines, H. J, Haddan, London. 22nd 
March, 1881. 

1407. Permanent Way of Rattways, C. Bergeron, 
London.— 30th March, 1881. 

1449. Fire-crates, A, MacPhail, London.—2rd April, 
1881. 

1710. G. E, Vaughan, London.—20th 
April, 1881. 

1836. Harpwars, F, C, Glaser, Berlin.— 
1881. 


(List of Letters Pateut which passed the Great Seal on the 
Sth July, 1881. 


28th April, 


5369, Compinec Macuinenry, A. Smith, Bradford.—22nd 
December, 1850. 
53874. TRearment of Minerat Puospuates, J. J. 


pee Widnes.—22nd December, 1880. 
Apraratus, J. Imray, London.—8th 
1881. 
Lockina W. Pinkerton, Larne, 
—S8th January, 188 
96. Fencine, R, R. Main and J. Dick, Glasgow. 
—S8th January, 1831. 
98. STEAM GENERATORS, 
Sth January, 1881, 
109. LowerinG Suirs' Boats, J. H. Barry, London,— 
Sth January, 1831. 
110. PERFORATING Jacquarp Carps, T. G. 
Withington, Lancaster.—1l0th January, 1881. 
132. Buitpinc Harpovurs, &c., 8, Lake and T. W. 
Taylor, London.—1l1th January, 1881. 
133, SuPPORTING Caissons, 8. Lake and T, W. Taylor, 
London.—llth January, 1881. 
177. OprainunG Morive Power, J. Imray, London.— 
14th January, 1881. 
178. Sirtinc Apraratuses, C. Pieper, Berlin,—l4th 
January, 1881, 
201. Grinpinc Mitts, H. J. Haddan, London.—15th 
January, 1881. 
220. Propuction of CoLp, J. H. Johnson, London.— 
18th January, 1881. 
222. Hyprocu oric Acrp, W. Weldon, Bur- 
stow, & W. Strype, Murrough.—I1sth January, 1881. 
Evecrric Lamps, G. L, Fox, Rushmore, Wilts.— 
18th January, 1881, 
239, Compressinc Grounp Correg, C. Pieper, Berlin. 
20th January, 1881. 
Brusues, J. Worrall, J. eameereny alford, and J. 
2a, Eccles, January, 
309. CuLtivaTinG Lanp, F. Briitschke, Berlin.— 
January, 1881, 
367. Srartina, &c., Sewinc Macuiyes, J. H. Jolinson, 
London.—27th January, 1881. 
455. SigNaL Buoys, F. Barr, 
February, 1881. 
480. SHack.es, H. Bezer, London.—4th February, 1881. 
500. KiLNs, A. 8. Tomkins, F. M. Courage, and F. A, 
Cracknall, London.—7th February, 1881. 

644. eatixo, &c., G, E. Pritchett, Bishop's Stortford, 
Herts.—15th Fe bruary, 1881. 
1049. PicKLinG Meta. PLates, 
Newport.—llth March, 1881. 


8S. and J. Dawson, Mossley.— 


Lomas, 


225. 


24th 


New York, U.S.—3rd 


D. P. G. Matthews, 


325. Inpicator Locks, A. M. Clark, London.—24th 
March, 1881. 
1343. Macazine Guns, P. Mauser, Wurttemberg, Ger- 


many.—25th March, 1881. 

1441. Furnaces for Heatinc Tuses, W. Dutton and M. 
Croft, Walsall.—lst April, 1881. 

1543, Evecrnic Lamps, G, Fox, London,—8th April, 
1581. 

1582. Hotpinc Hanks, W. Graham, Monk Bretton.— 
wth April, 1881. 

1636. Propucinc Motions, G. L. Fox, London.—lith 
April, 1881. 

1853. Proreciine Sues, J. 1. Thornycroft, Chiswick. 
—20th April, 1881. 

1918. Pexroratep Cytinpers, W. R. Lake, London.— 
3rd May, 1881. 

1915. Wuure Zinc Picment, W. R. Lake, London.—3rd 
May, 1881. 

1955. Rotary Enoryes, H. Thibalt and T, Hawkins, 
San Francisco.—5th May, 1881. 

1005. BreakING Stones, W. Lake, London.—7th 
May, 1881. 

2011. Can Wuee s, E. L. Taylor, Philadelphia, U.S.— 
Oth May, 1881. 

2030. Garuerinec Cut Crops, G. A. Walker, Sutton, 
Nottingham.—1l0t May, 1881. 


List of Gpectienions published during the 
eek ending July znd, 1881. 


2801,* 1098, 6d.; 8471, 4d.; 3850, 4d.; 4247, 6d.; 
4372, 4396, 6d.; 4456, 4406, 4482, 6d.; 
3 4494, Gd.; 4406, 2d.; 4513, Od.; 4517, 4d.; 
4580, 6d.; 40682, 4d.; 4725, 6d.; 4731, 6d.; 

8d.; 4755, 6d.; 4762, 6d.; 


7 4709, 6d.: 
4833) 48: 6d.; 4837, 10d.; 
6d.; 4861, 6d.; 4804, 8d.; 
4886, 8d.; 4857, 8d.; 

3 4015, 4a 17, 10d.; 


4054, 4d.; 

9¢ 4006, Od.; 

5000, Sd.; 5012, 2d.; 5020, 4d.; 

5025, 4d.; 5026, 4d.; 5027, 6d.; 

5081, 2d.; 5032, 2d.; 5083, 2d.; 5035, 6d.; 5036, 2d.;5 
5087, 2d.; 50% 5042, 4d.; 504%, 2d.; 5053, 2d.; 
5054, 6d.; 5056, td.; 5057, 2d.; 2d.; 5050, 6d.; 
5063, 6d.; 5066, 4d.; 5067, 2d.; 2d.; 5071, 2d.; 
4d.; 5086, Gd.; 5089, 4d.; 04, 4d.; 6 

5102, 6d.; 5103, 6d.; 5117, 6d.; 5138, 6d.: 
5210, 4d.; S851, 545, 6d.; 858, éd.; 1175, 6d.; 
305, Gd.; 1401, 4d.; 1537, 6d. 


*,* Specifications will be forwarded by post from 
the Patent-otfice on receipt of the amount ot price and 

postage. Sums exceeding 1s, must be remitted _ 
otfice order, made payable at the Post-ottice, 5, 
High Holborn, to Mr. H. Keader Lack, her Majesty's 
Patent-oflice, Southampton-buildings, Chancery-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1401. Strinc ATTAcHMENTS FoR Pianos, &c., H. J. 
Haddan.—30th Marck, 1881.—(A communication 
jrom J, Bennert.—(Complete.) 4d. 

This relates to a friction peg or strain pin consisting 
of a lower part capable ot being turned in a corre- 
sponding socket of a pin board without a screw thread, 
an upper part adapted to be turned by akey and collar 
separating the upper from the lower part. 

1537. Locks anp Srapves, H. J. Haddan.—8th April, 
1881.—(A communication from G. M. Hathaway and 
B. 8, Taylor.)—(Complete.) 6d. 

This relates to a spring hasp having a lock chamber 
and keeper chamber combined with a permutation 
book and a keeper. 

1935. Reoistertnc Fares OmnNi- 
BUSES OR TRAMWAY Cars, G@. H. Manton.—llth 
May, 1880. 6d. 

This consists of a die punch to date each ticket 
issued, a register or dial numbered up to 1000, and a 
bell, which is sounded each time a ticket is registered 
83471. Seraratinc Ferrocyanipes or IRON FROM 

Liquips CONTAINING THE SAME, W., 7., and J. 
Chadwick and J. W. Kynaston.—27th August, 1880. 


4d. 
This relates mainly to improvements on patent No, 
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4078, A.D. 1879, and consists in adding to the blue 
precipitate resulting from the treatment of aluminous 
Pjutons in order to produce sulphate of alumina (as 
described in above patent), a minute proportion of a 
metallic salt, when the blue precipitate subsides, and 
is collected, washed, and by treatment with lime, is 
re-converted into ferro-cyanide of calcium for subse- 
quent use for the removal of a further quantity of 
iron. 

8850. Extracrinc Fatty MATTERS FROM 
Woot, &., T. Williams.—23rd September, 1880.— 
(Void.) 4d. 

This relates to a special form of aynaratus to be used 
for extracting oily and fatty matters from wool and 
other substances by the use of carbon bisulphide or 
other similar solvents. 


4247. Inon anv Sreer, W. L. Wise.—18th October, 
a communication from K. V. Berg.) 6d. 

A bath of molten crude or pig iron is provided on 
the hearth of a furnace, and rich gas, together with 
the air necessary for its combustion, is caused to enter 
thefurnace with great velocity, and in such a manner 
that a sharply limited flame—the focus flame—is 
formed, which is directed against the surface of the 
molten iron. By its velocity the focus flame removes 
the slag from the surface of the molten crude or pig 


4 


iron, and owing to its concentrated heat and oxy- 
dising power, causes the conversion of such crude or 
pi; iron—under the phenomenon of boiling—to steel 
or malleable iron, and this may be effected without 
any manipulation or admixture, unless such be for 
some special reason desirable. 


Raitways, R. Punshon.—26th October, 1880. 
6d, 

This relates to the permanent way, and consists in 
connecting the rails to the sleepers by means of chairs 
consisting of two separate jaws A and B, the sleepers 
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C being perforated to receive the jaws. In the jaw B 
a groove is formed, and through it passes a taper pin 
to the end of which is screw-threaded to receive a nut. 


4396. Carrer Sweepers, A. C. Herts.—28th October, 
1880. 


A brush with hairs arranged spirally revolves by a 
cord and pulley, and is adjustable within a box with 
an opening along the bottom, through which the 
brush projects. 


4456. Hotpers ror Emprorpery, Lace, &., A. G. 
Duncan.—lst November, 1880.—(A communication 
from L. Reichenbach.)—(Void.) 2d. 

This relates to a holder to enable the lace to be 
removed without destroying the wrapper, and it con- 
sists of folding covers containing a central wooden 
frame, provided on opposite sides with recesses to 
receive a spindle attached to the card holding the 
same, ve it may be rotated and allow the lace to 
unwind, 


4466. CLeanina, Scovrina, AND BLEACHING TEXTILE 
Fasrics, G. Macawlay-Cruickshenk.—2nd Novem- 
ber, 1880.—(A communication from V. Cauzique.) 
Od. 


This consists in the use of carbonic acid gas, either 
at a high or low temperature, for cleaning, scouring, 
and bleaching all textile fabrics, &c.; and also in a 
rotating apparatus with a false perforated bottom in 
which the operations are carried on. 

4482. Canes ror TELEPHONIC Purposes, BE. George 
and J. B. Morgan.—3rd November, 1880. bd. 

This invention has for its object the obviation of the 
effects of induction, to effect which the inventors 
cover the telephone wires with an ordinary insulating 
substance, and imbed or combine with this insulator 
wires or metals. These wires or metals, or the outside 
surface of the insulating substance, is connected to 
earth by conduetors at intervals, The non-induction 
insulated or open wires or metal may be laid around, 


& 
fi 


parallel to or otherwise in connection with each 
insulated conductor, so that when placed together 
such conductors form a cable ; this is strengthened by 
a metallic core in the centre, and is surrounded by a 
network or riband of metal. It is carried on supports 
or standards, The drawing shows the system fp 
pending the cable. 


4484. Signa Batt, J. H. Shocbotham.— 
3rd November, 1880. 6d. 

A number of metal rings are jointed together at 
top and bottom so as to readily collapse one within the 
other, and when opened out serve to distend a canvas 
or other case placed over it, thus forming a signalling 
ball, The rings may be secured in position by a suit- 
able fastening. 

4494. Preservinc Fermextep Liquips, &c., W. R. 
Lake.—3rd November, 1880.—(A communication from 
G. W. Ramsay.) 6d, 4 

In order to destroy the yeast cells or other living 
organism without injuring the liquid, it is first 
vaporised or atomised, and then subjected to violent 
shocks or concussions, 

4496. Extractina Meras AND SULPHUR FROM ORES, 
one W. W. Hughes.—3rd November, 1880.—{(Void.) 


The ores are placedin a furnace and reduced to a 
molten state, the sulphur or gases escaping through 
suitable flues, and the molten metal and slag running 
into the converter furnace placed on a lower level, 
from whence it passes through an opening in the wall 
into a separating or refining furnace, 

4513. Sunstirute For LEATHER, 0. Wolff.—4th Novem- 
1880.—(A communication from G. L. Lippotd.) 


Cane is split into strips of suitable section, which 
are glued together, so as to form a board or plate, both 
sides of which are then covered with web, strong 
canvas, cloth, or other suitable material; and when 

used asa substitute for leather. 


4617. Cuarr-currers, C. P. Spangberg.—4th Novem- 
» 1880.—(Not proceeded with)” 
The object of this invention is to reduce the friction 


of the machine and the wear on the edge of the cutting 

blade by the use of an improved feed motion, which 

holds the straw firmly during the passage of the 

knife. 

4568. AaricutturaL LZ. W. Gatward.—6th 
November, 1880. 6d. 

The usual frame is dispensed with, and a suitable 
beam is employed placed at rightangles toand connected 
with the main and fore axle beds. For steering the 
fore carriage from the hinder part of the drill, chains 
or ropes are provided, one end of such chains being 
attached to the fore carriage, while the other ends 
wind upon a roller or equivalent, which roller is regu- 


lated by bevil wheels fixed upon spindles, which carry 
at their other ends a hand wheel or its equivalent, or 
instead of chains or ropes rods may be employed, 
which would be operated by the roller spindle or its 
equivalent. For raising and lowering the coulters in 
and out of their work the lever bed or bar is made so 
thatit can turn onits centre in suitable bearings or arms 
fixed to the drill ; upon this lever bed are fixed at any 
required distance apart coulter levers made of steel, 
iron, or wood, 


4580. ELevatine anp Lowrrino Drawinc Boarps, 
States, &c., Hill.—S8th November, 1880. 6d. 

A longitudinal bar with level or rough edge is 
capable of being elevated and lowered parallel with 
the board or slate. Adjustable, semi-rotating, or 
radiating, connecting supporting bars are connected at 
one end to the longitudinal bar and at the other to 
the back of the board, so that by shifting the support- 
ing bars the height of the elevation of the back may 
be varied. 

4682. Grixpinc AND SHARPENING WIRE CARDS IN 
CaRDING ENGINES, G. Etty.—13th November, 1880. 


4d. 
This consists principally in the combination of an 
emery wheel, or other grinding wheel, with a rod or 
roller of small diameter, over which the back of the 


card passes, and a guard or shield, which is capable of 

adjustment, and which holds the teeth of the cards at 

the required angle against the emery wheel. 

4725. Pianorortes, &c., A. Capra, J. B. Rissone, and 
Detoma,—l6th November, 1880. 6d. 

This relates to the application of a pin barrel below 
the key-board of an ordinary piano (such barrel being 
interchangeable for different tunes), so that the piano 
may be played either on the keys in the ordinary 
manner or by turning the barrel. 

4731. Stream Vatves, C. Stuart. — 17th November, 
1880. 6d, 

This relates to the method of actuating the valves 
for the admission and emission of steam to and from 
the cylinder, and also in the construction of the valves; 
and it consists in the use of circular or other valves 
having concentric areas acted upon by the steam for 
the purpose of supplying and discharging the steam. 
Four valves are used, two for admission and two for 


emission, and they are placed in chambers in the 
jacket of the cylinder, Between them passes a tube 
with openings, in it for the steam to pass throngh to or 
from the valve chambers. In this tube is placed the 
expansion cylinder or movable tube, with the theo- 
retical curve of expansion formed thereon, and to it a 
reciprocating rotary,motion is imparted. 

4747. Governinc, &c., Motive Power ENGINES, C. 

W. Wardle.—18th November, 1880. 6d. 

The invention is chiefly applicable to tramway 
engines, the object being to so govern and indicate the 
speed that at any time when the engine attains a 
defined limit of speed the steam will be shut off and 
the brakes applied. The governor balls C are free to 
rotate so as to ride on the cross bar D fixed to the 
central spindle, and are held in position by a spring E 
acting on them through the sliding brass F, to which 
they are coupled by arms G. The balls are also 


coupled by arms K to the sliding brass H. On the 

brass H is mounted a lever N, one end of which is 

connected to the valve | of the engine and also to 

the brake apparatus, while the other is connected to 

the speed indicator, 

4'750. Moutpine Macninery, &c,, H. 7. Grainger.— 
18th November, 1880. 8d. 

The moulding machine is constructed of one or 
several benches or tables, one or more of which is fixed 
or stationary, and one or more is constructed to slide 
or move Nel on grooved or flanged wheels running 
on rails for the purpose of carrying the patterns to 
and fro to be moulded by motion given or transmitted 
by pulley, drum, spur-wheel, pinion, rack, and fiy- 
wheel, or other mechanical motion. The moulding 
box or boxes are constructed, not as ordinary iron or 
brassfounders’ boxes are, with top box part and drag 


(or bottom) part, but the top, bottom, sides, and ends 


can be made in one piece or otherwise, and they are 
sometimes constructed with open or loose ends and 


(4750) 


top, and in some instances with ends and tops 
partially left open to be subsequently fitted or other- 
wise. 


4755. Improvements Evectric Lamps AND APPA- 
RATUS CONNECTED THEREWITH, J. A. Berly and J. 
D. Hulett.—18th November, 1880. 6d. 

This invention relates to an apparatus for suspend- 
ing electric lamps so as to enable the said lamps to be 
pulled down, detached, &c.,to be regulated or attended 
to, and pushed back into their former position whilst 
alight. Fig. 1 is an elevation, and Fig. 2a longitudinal 
section of the apparatus. In whatever position the 
sliding portion of the apparatus may be, the currents 


from the circuit wires attached to the terminals N 
will be conveyed to the strips of metal J and collected 
by the friction pieces G, from which, through bolts F, 
to which they are electrically connected, the second 
currents will be conveyed to the lamps by means of 
the conducting wires attached to the heads of the 
bolts F, The whole — being enclosed, is free 
from dust and not liable to be damaged, which 
ensures regularity of working. 


4'762. Screw-kKeEys or Spanners, &c., W. Thonson.— 

18th November, 1880. 6d. 

he tool is formed in two parts, the gripping jaws 
or box A, and thearm or lever B, connected together 
by a swivel joint, and capable of being set at any 
angle to each other by shifting the jaw A to the re- 
quired position, in which it is secured by means of a 
locking lever or bolt C entering one of the recesses 


formed in the rear end of the jaw A. The bolt is 
pivotted to the lever and one end is formed with a 
thumb piece, by which its locking end is removed from 
the recess in the jaw, a spring under the thumb piece 
tending to keep it in its locked position. 


4774. SicnaLiinc Apparatus, M. C. and T. J. Denne. 
19th November, 1880. 8d. 

Alongside the line of rails at suitable distances are 
placed two cylinders A side by side, each closed at one 
end and fitted with pistons. The closed ends each 
have a pipe leading to the — box and attached to 
a disc valve. A pipe is fixed to the middle of each 
cylinder and also proceeds to the signal box, and is 
connected to an indicator or tell-tale. On the top of 


the cylinder is a whistle B. To the pistons in the 
cylinders are connected rods attached to levers C, 
which are connected to other levers working on rock- 
ing shafts, carrying other short levers connected to 
bridge pieces at one end. The apparatus is worked by 
compressed air and enables the signalman to com- 
municate with the driver of an engine by causing the 
whistles to sound. 
4779. An ImpRoveD ELECTRO-MAGNETIC APPARATUS 
FOR TABLE SERVICES, OFFICES, AND WAREHOUSES, 
F. Harmont.—19th November, 1880. 4d. 

This invention refers to a line of rails and carriages 
actuated solely by electricity or in conjunction with 
mechanical aid, such as a chain, &c., but where elec- 
tricity plays the principal part. Hot or culd liquids 
for table service can be placed ina train of carriages 
which can be set in motion and stopped at will. The 
invention may be employed in breweries, warehouses, 
&c., wherg long distances have to be traversed. 


4'782. AvTomaTICALLY CoUNTING THE NUMBER OF 
LETTERS IMPRESSED WITH OBLITERATING STAMPS, 
H. and H. R. Kempe.—19th November, 

80. 6d. 

Either the pad for inking the stamp, or the pad on 
which the letter is placed, is mounted on spring sup- 
ports and electrical contacts provided, so that when 
such pad receives the pressure of the stamp a cur- 
rent is transmitted to an electrical counter of any 
known construction. 

4799. Vetocirenss, &c., Sir T. A. Parkyns.—20th 
November, 1880. 6a. 

This relates, First, to ‘apparatus for propelling the 
vehicle y steam power ; and Secondly, to pom ll the 
tires of the wheels of iron or steel tubes of U or V 
section, and placing within them an india-rubber tire. 


the water for propulsion and then closed to be drawn 
through the same without obstruction preparatory to 
the next stroke. It has more special relation to the 
form of propeller in which two reciprocating shafts 
are used, one being connected to the hinge of the 
blade and the other, by means of a cross bar and con- 
necting rods or links, to the backs of said blades. 
The former shaft is, preferably, hollow, and the 
latter slides within it. The function of the inner 
shaft is to open and close the blades; the func- 
tion of the outer shaft is to move said blades 
back and forth in the water and to aid in closin, 

them. The shafts are constructed and combin 


FIG.2 


so that each of them operates to force the 
opened blades against the water, the one when the 
motion is forward, the other in backing; they arealso 
connected in such manner that neither can move 
longitudinally beyond a certain limit without commu- 
nicating similar motion tothe other. Fig. 1 represents 
a top view of the mechanism partly in horizontal sec- 
tion, and Fig. 2 represents a side elevation of the 
same, also partly in section, omitting the greater por- 
tion of the cylinders. 


4815. Pressinc TENTERING WOOLLEN Faprics, 
&e., G. H. Nussey and W. B. Leachiwan.—20th Novem 
ber, 1880. 6d. 

This relates to improvements on patents No. 2585, 
A.D. 1869 ; No. 2370, A.D. 1872; and No. 242, a.p. 1876, 
in which plates of metal and sheets of paper or woven 
fabrics having finely glazed or polished surfaces are 
used to press the fabrics, and it consists in combining 
with these plates apparatus for the operation of tenter- 
ing, which operation has the effect of stretching and 
drying the material previous to and simultaneously 
with its being passed round and between the pressing 
plates. A hollow box is fixed to the machine under or 
over the plates, and is capable of expansion telescopi- 
cally, so as to give the —— tension to the mate- 
rial, which is attached to hooks on travelling chains, 
whereby the lateral strain is obtained and the mate- 
rial carried forward. 


48883. Detectinc MEASURING SMALL QUANTITIES 
OF INFLAMMABLE Gas IN Mines, &c., E. H. T. 
Liveing.—22nd November, 1880. 6d. 

This relates to the use of platinum wires connected 
to a magneto-electric machine so as to be raised to a 
red heat. The wires are arranged at either end of a 
wooden rod, and one is enclosed in an air-tight case, 
partly of glass, and the other in a cap, partly of wire 

uze and partly of glass. The air or gas to be tested 

aecess to the latter wire, and in presence of an 
inflammable gas gives out a brighter glow than the 
other. The wires are specially prepared to measure 
small quantities of inflammable gas by heating them 
to a red heat in an atmosphere containing inflammable 
gas of low igniting point. A scale is placed within 
the chamber of the instrument. The magneto-electric 
machine is formed so as to avoid the danger of sparks 
produced by the ordinary form of break or commu- 
tator. 


4836. Warr-stitcn Sewinc Macuines, C. Necker and 
R, Horstmann.—22nd November, 1880. 6d. 

This relates to improvements on patent No. 814, 
A.D. 1877, and consists in mechanism to be added to 
the machine therein described so as to obtain a whip- 
stitch. To the thread catcher motion is im 
in three different directions, a sliding motion towards 
and from the shuttle race, a vertical up-and-down 
motion, and a swinging motion in the horizontal 
plane. This is effected by means of two excentric 


sheaves on the driving axis, one imparting ‘to the 
thread catcher the sliding motion, and the other the 
vertical and swinging motion. The thread catcher 
takes hold of the tight shuttle thread, which is carried 
from the left to the right side of the needle. The 
needle then pierces the fabric on the left side of the 
shuttle thread, which is then released from the 
catcher, and while the shuttle is moving to the right, 
the thread forms with the needle thread a second loop 
on the fabric, which is then caught and drawn on the 
back by the returning needle thread. 


483'7. MacHINeRY FoR HEaTING, PICKLING, AND 

Puates, &c., R. J. Hutchings, H. 

F. Taylor, and W. P. Sturvé.—22nd November, 
1880. 10d. 

This consists essentially of one or more pairs of 

baths containing pickling or swilling liquor arranged 


at a convenient angle, and in which the cradles, 
crates, or racks are reciprocated or otherwise moved 
and guided and supported by rails or other guiding 


appliance whilst they are under treatment. 


4839. Proputsion or Bopres rn AIR AND WATER, F. 
Hime.—22nd November, 1880. 


This consists in the ——— of the wave motion 
of flexible surfaces to the propulsion of bodies in air, 
or of vessels in water. The wave motion is produ 
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4800. Prope.uers, &c., FE. G. Brewer.—20th November, 
1880.—(A communication from R. Smith.) 6d. 
This relates to that class of propellers in which a 
pe pair of hinged blades are opened to be forced against 
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by the successive vibration of a series of levers con- 

nected by a flexible material through arcs in planes at 

right angles to the direction of the wave, and actuated 
by levers connected to cranks ona shaft revolved by 
steam or other power. 

4855. Sues’ Canis, &., W. R. Lake. 
—23rd November, 1880.—(4A communication from 
P. Miham.) 64. 

This relates, First, toa uliar form of injector by 
which pure air is introduced into the space to be 
ventilated ; and, Secondly, in combination therewith 
of an exhaust or outlet through which the foul air is 
expelled by the introduction of pure air. 

4858. Breakinc or Scutcuinc Fiax, Hemp, &c., 
W. R. Lake.—23rd November, 1880.—(4 communica- 
tion from G. Milliken.) 6d. 

A rotating cylinder D is perforated, open or spaced 
at intervals to permit the shive to fall through, and in 
contact with it is a fluted or grooved roller K mounted 
on arms J, to which reciprocating motions are im- 


ed, the extent of such motions being adjustable. 
e rotation of the cylinder D can be stopped at any 
int without stopping other parts of the machine. 
¢ flax is carried forward by an endless apron L, 
and after passing between the cylinder D and roller K, 
is discharged by the endless apron M. 
4861. Fitrerine Water, C. G. Pfander.—23rd Novem- 
ber, 1880. 6d, 

A vertical metal case contains four radial partitions, 
which divide it into compartments connected by pas- 
sages alternately at top and bottom, so that the water 
which is admitted at the bottom of one compartment 
must traverse the other compartments in succession. 
All — compartments are charged with filtering 
materi: 


4864. Ssarrenrnc on DREssING MILLSTONEs, P. 
Jensen.—23rd November, 1880.—{A communication 
Jrom P. Graham.) 6d. 

One or more toothed, ribbed, ri or pointed 
discs or rings of steel or other suitable material, are 
mounted so as to rotate with or upon, on between the 
milistone or stones to sharpened, or with one or 
more spindles extending from a ring at the eye of the 
stone, and so arranged that when the stones are 
rotated, or the apparatus caused to rotate between the 
stones, and necessary a applied, the teeth, ribs, 
ridges, or points of the discs are pressed into the 
stones, and thus dress the grinding surfaces. 

4869. SutpHates or Sopa anp Porassa, J. Har- 
greaves and T. Robihson.—24th November, 1880. 6d. 

This relates to the manufacture of sulphates of soda 
and potassa by the direct action on the chlorides of 
soda and potassa of sulphurous acid gas, air, and 
water vapour, and it consists, First, in order to obtain 
a larger quantity of acid in the sulphurous 
acid gas obtained by the combustion of sulphur or 
pyrites, and at the same time provide means for 
removing dust carried off in suspension from the 
pyrites, the sulphurous acid mixed with air and 
water is caused to pass through a filter consisting of a 
chamber filled with metallic oxides. Secondly, the 
heat developed by chemical reactions, and the combus- 
tion of pyrites or sulphur in the production of sul- 
phates of soda and potassa, as above described, is, 
when loss of heat by radiation is prevented, in excess 
of that required to maintain the contents of the con- 
verting chamber at the requisite temperature, and 
such excess is utilised to heat the circulating gases. 


4881. Gas Motor Encrnes, L. Simon and F. Werten- 
bruch.—24th November, 1880. 6d. 

The First part consists of a cylinder, preferably open 
at one end except when grooves are used, in whic a 
piston of any convenient construction works in the 
usual manner by means of a connecting-rod, crank, 
and fiy-wheel. This cylinder is jacketted so that it 
may be kept cool by circulating cold water, or that the 
surplus heat may be used to generate steam. At any 
suitable part of the closed end of the cylinder is 

laced a valve to admit air and gas, and one which may 
be a part of.the first to ignite the mixture. The 


Second part consists of a piston valve formed by a 
solid‘piston with, by preference, three exparding rings 
of any usual kind working in the valve cylinder. The 
office of the rings is to make the valve piston work 
air-tight on the valve cylinder, and by this arrange- 
ment much of the friction incident to any form of 
slide valve at present in use is prevented. 

4885. Drivinc Screw C. Mav.—24th 

November, 1880. 6d. 

The screw propeller shaft is enclosed within a tube 
attached at its outer end securely to the screw pro- 
peller. In case of the shaft breaking, the two 
will be held together by the tube surrounding them, 
and so be prevented from injuring the skin of the 
vessel, while will be retained by the 
tube and prevented from dropping off. At the inner 
end of the tube next the driving engines provision is 
made for coupling the tube to the engine shaft so that 
it may drive the propeller should the propeller shaft 
be broken. 


4887. SpeaKinc Tues, G. Jennings and E. G. Brewer: 
—24th November, 1880. 8d. 

A speaking tube leads from the basement to the 
several floors above, at each of which a branch pipe 
leads off, and by other branches are connected to the 
several rooms. At the junctions of the different 
branches and the main flap valves are placed, and are 
combined with an electrical apparatus, by which a 
person at the end of any one branch can give a signal 
tothe terminal end of the main tube, and open com- 
munication from his branch to such terminal end of 
the main tube. 

4889. Lirtinc Weicuts sy Hypraviic Power, A. 
Lafargue.—24th November, 1880. 8d. 

This relates to ships’ cranes and winches, and also to 
portable cranes, lifts, hoists, and turn-tables, and con- 
sists in the application of the apparatus described in 
provisional specification, No. 2122, a.p. 1880, to these 
machines. As applied to a crane the invention con- 
sists of a cylinder A forming the crane pillar above 
deck, and attached to a cubical chamber forming part 
of a hollow cylindrical casting B, constituting the crane 
pillar below deck, and which revolves with the upper 
crane portion. The water is conducted to the 
cylinder without using an accumulator. For single 
power lifts a valve allows the pressure to pass to the 
upper and lower surfaces of the piston, when by rea- 


son of the area of the upper surface being less than 
the lower, the piston is forced up and the load raised. 
To lower the load the lower ber is exhausted, 


the water passing into the hollow pillar. Foradouble 
power lift the water is cut off from the upperchamber, 


any water therein being forced out through a pipe 
leading to the exhaust. 


4902. Looms, J. Lyall.—25th November, 1880. 10d. 

This relates to improvements on patent No. 3377, 
A.D. 1872, and consists in forming the loom to weave 
three or four pieces of fabric at the same time, the 
weaving of each piece being independent of the 
others, except that one weft thread runs out or breaks 
in either of the fabrics grouped in one loom. The 
entire loom is automatically stopped, and the attendant 
can also stop the entire loom when standing at any 
place along the breast beam. All the heddle motions 
are connected by rods running from the prime mover 
to the harness straps; the shuttle drivers are con- 
nected by rods, and the stop motion consists of a belt 
shifter acted upon by a lever and crank, a pinion 
moved by a sector and a bar running along near the 
breast beam. 


4914. Improvements tN ELecrric Licat APPARATUS, 
W. L Wise.—25th November, 1880.—(A communica- 
tion from J. A. Mandon.) 8d. 
is invention relates to a method whereby two 

carbons are kept with their upper poles in proper rela- 

tive positions, notwithstanding their consumption, 

&c. One arrangement is that each carbon is formed 

as ar arc of a circle, each carbon being carried and 

balanced by apparatus arranged so that in proportion 
as the carbon is consumed it will automatically move 
upward in a circular path about a centre coincident 
with that of the circle whereof it represents an arc. 

The fi is a side elevation of the apparatus. In 

operation the carbon is carried by the adjustable 

balance lever X supported in its insulated axis D. This 
axis has coumestol to it the second balance lever G, to 
which is connected by the circularly curved arm I the 


float J immersed in the bath of mercury, which is 
insulated and traversed by the current. The curved 
arm I is so proportioned and arranged that as the 
carbon is consumed and reduced in weight the float 
gradually ascends in the mercury and the curved arm 
emerges from the liquid, so that the loss of carbon will 
be correctly compensated for by a proportional upward 
movement thereof. The axis of the balance levers has 
cone centres. It works in insulated bearings. The 
current is conducted first to the mercury bath (itself 
insulated at the under part), thence through the float 
stem, oscillating axis, and balance levers, to the 
carbons. The position of the left-hand carbon when 
nearly consumed is shown by the dotted lines. 
Another arrangement is also described in the present 
specification. 

4917. Bopsin-net on Twist Lace MAcuHINEs, J. R. 

Hancock.—26th November, 1880. 10d. 

The machine is constructed as follows: Two end 
standards A, and one or more intermediate standards 
B, if the length of the machine requires it ; these 
standards are connected together by a top tie bar C 
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and a bottom tie bar. In addition to the standards 

here are four or more brackets D, which, with the 
standards, either form bearings for or bearings are 
secured to them for two rocking shafts E; the upper 
ends of the brackets clip the lower flange of the top 
tie bar, to which they are secured by screw bolts ; the 
rocking shafts carry the levers for operating the point 
bars. ‘Under the top tie bar isa cam shaft H, which 
es ee part of or being carried 


revolves in 
the stand shaft carries the 


ons for operating the several parts of the machine. 


4015. Sream Sreenino Gear, W. Clarke and J. B. 
Furneaux.—25th November, 1880. 6d. 

This relates to improvements on patent No. 1558, 
A.D. 1878, and the objects are to simplify the reversing 
mechanism, obtain a more economical use of the steam, 
with less liability to injurious strains, and facility for 
being repaired at sea, A bed plate carries the cylin- 
ders fitted with slide valves and link reversing gear. 
Two upright frames carry the main shaft and above 
itaspindle. On the crank shaft of the engine is a 
worm gearing with a wheel on the main shaft, and 
having on it a sliding clutch to engage with a corre- 

nding clutch on a spur wheel keyed to a boss on a 
chain wheel free to revolve on the main shaft. On the 
other side of the chain wheel a scroll wheel is keyed 
on the main shaft and gears with a sleeve worm free 
to slide vertically on an upright spindle fitted at top 
with a bevil wheel. The upper spindle, to which the 
steering hand wheel is fixed, has on it a double ended 
pinion sliding on keys so as to gear either with the 
spur wheel on main shaft or with a small spur wheel 
cast in one with a bevil wheel gearing with the wheel 
on the upright spindle. A clutch on the double 
ended pinion is connected by levers with the clutch 
on the main shaft, so that they move simultaneously, 


4920. Ears ror Hanpies or Buckets aND Paint 
Pots, R. Read.—26th November, 1880, 6d. 

This relates to a machine in which the oars are first 
stamped out by dies from a sheet of metal, then the 
holes are punched out, and finally they are bent to 
shape by other dies, the blank formed by the first dies 
passing automatically forward to the punch and then 
to the shaping dies. 

4921. Lusricatine Suartina, &c., Monk and 
J. Anderton.—26th November, 1880. 4d. 

This relates to self-acting lubricating oe for 
lubricating heavy shafting at intervals. @ oil-box 
A has apertures B, and within it are spoons or ladles 
C working on a stud, and caused to reciprocate by a 


pin fixed on a worm wheel and working in a slot in 

the lever connecting the ladles. Oil taken up by the 

ladles runs down the lever and is delivered to the 
apertures B, from whence it passes to the shafting. 

4925. anv Parasor Riss, T. Warwick.— 
26th November, 1880. 8d. 

This relates to the manufacture of 
ribs, and consists of a stationary die fixed on the 
of the machine and a movable die over the fixed die, 
and capable of rising and falling vertically. The lower 
die consists of two parallel bars adjustable to the 
required distance apart by set screws, such distance 
being equal to the breadth of the rib. This lower die 
is somewhat longer than the rib to be made. The 
upper die consists of a — equal in thickness to the 
width of the interior of the trough, and rounded at its 
lower edge. It is connected by rods to cranks on a 
shaft, so as to cause the die to rise and fall. 

4926. Corrers For Bortinc Worts, 7. Bloom.—26th 
November, 1880. 6d. 

The body of the “ setting” of the copper is of brick- 
work. Air is conducted by two flues from the exterior 
to below the grate to keep the bars cool. Within the 
furnace is an arch to direct the current of air towithin 
a short distance of the top of the bridge at the opposite 
end of the grate, thereby heating the air before coming 
in contact with the bottom of the copper. At the 
of the bridge is a chamber to receive the heavy dust, 
and at the centre of the back of the bridge is a parti- 
tion which divides the products of combustion as they 
pass from the furnace. The copper is arranged on a 
seat of fire-brick. In front of the “‘sturr” pipe is an 
arch to protect it from the heavy fire. 

4927. CLosinc Stoneware Jars, &c., H. Doulton.— 
26th November, 1880. 6d. 

The jars are formed with a ring or flange on the 
neck, and there is a narrower raised surface which 
stands up from the face of the ring all round. A flat 
cover also has a d surface corresponding to the 
surface on the jar. A narrow band of metal passes 
across the top of the cover, and is bent at its ends so 
as to take under the flange on the jar. The band is 
also bent inwards beneath the edges of the cover, and 
in the centre it is bent upwards, the cover bein, 
recessed at such part so as to receive a ball, throu 
which passes a pivot attached to the forked arms of a 
lever, the ends of the arms being cam-shaped and 
bearing on the top surface of the cover. 

4928. Gioves, H. Urwick.—26th November, 1880. 6d+ 

This consists in forming the slit for the introductio® 
of the hand, and that to receive the thumb-piece i? 
one, that part to receive the base of the thumb-piec® 
being at anangle across the palm of theglove, whilst the 
slit in the wrist is in a line with the length of the glove. 
By this means the hand can more readily be intro- 
duced into the glove. . 

4930. P.iers, Nippers, AND Smitus’ Tonas, W. 
Cranston.—26th November, 1880.—(A communication 
from J. F. Cranston.) 6d. 

One jaw of the pliers is curved, and to it is pivotted 
a tongue piece so shaped that articles of an inclined 
or tapered, and also articles of a parallel form, may be 
held between it and the other The tongue piece 
has a cutting edge, with which wire may be severed, 
the cutting edge in such case being caused to impinge 
against the fixed jaw. The back of the tongue piece is 
roughened, and also the inner portion of the curved 
jaw, to act in conjunction with, the roughened face of 
the fixed jaw for use as a wrench, the tongue piece 
adjusting itself to the diameter of the pipe to be 
turned by it. 


4931. Marrresses, W. Brown.—26th November, 
1 


880. 

So as to enable the mattress to be constantly shifted 
in position on the bedstead, in order to prevent it 
ws hollow and consolidated in places by the 
weight of the body resting always on the same part, it 
is formed in the shape of an endless band—that is, 
with its two ends united. By slightly shifting the 
ition of the folds of the mattress a fresh part is 

rought into use. 


4939. Garpen Seats, A. W. Noel.—27th November, 
1880. 6d. 


The seat is provided with a footboard, on the front 
of which are rollers, so that by lift: the back of the 
seat it may be wheeled to any des place, and when 
not required the seat may be tipped up so as to be 
protected from the action of the weather. 

494'7. Cuarcoat Box Irons, 7. B. Salter and G. 
Asher.—27th November, 1880. 6d. 

The iron does not require a chimney. In the bod 
of the iron is placed an inner body with a space 
round it, through which the heated air circulates. Air 
enters at holes in the body of the iron and through a 
slot in the lid, and the products of bustion escape 
through openings in the edge of the sides of the lid. 


4948. Vetocirepes, &c., W. H. Thompson and F. G. 
Henwood.—27th November, 1880. 6d 


This relates to improvements on patent No. 2372, 
A.D. 1879, and consists, First, of a novel framing of 
metal in two joined er ; Secondly, of an 
ment of rowing levers and mode of stee : 
'y, of an improved arrangement of e 


and 


to be actuated by the feet instead of by the hands, 
ae de if desired may also be arranged to work by the 
tter, 
4951. Music Seats anp Recepracies, H. B. Fox, - 
27th November, 1880. 4d. 

The combined seat and receptacle for music has the 

pp of an ott , the mae Sane stuffed, and 
having in it one or two seats which screw up like ordi- 
nary music stools. 

4054. Facina, Tiprinc, anp SusPenpine BILuARD 
Curs, &c., C. F. Hengst.—29th November, 1880. 6d. 

The cue is suspended by inserting its end into a 
conical clip in two parts, each suspended from a pair 
of links, and having a lateral movement. Between 
the ends of the links are two levers,on one side of 
each of which is a cam bearing against the clips, the 
other end of the lever being attached by links to a 
gudgeon working in guides fitted with a screw to 
raise and lower it, the end of the screw bearing on a 
horizontal bar. When thus held the cues can be acted 
1 by a rotary cutter so as to face it to receive the 

p- 

4956. Srixninc anp Dovsiina Corton, &c., B, 
Brown.—29th November, 1880, 6d. 

The First part relates to the wire boards, to which 
are fixed the wire guides, through which the threads 
pass, and is illustrated in Fig. 1, which represents a 
vertical section through the roller beam and wiro 
board. It is also illustrated on a smaller scale in 
Fig. 2, which is a partial front view of the machine, 


Fic.2 


A being the roller beam and B the wire boards. It is 
necessary that each separate wire board should be 
capable of bie | raised up independently when 
required for piercing or other purposes, and that the 
whole series Should be capable of being raised or other- 
wise moved out of the way for — The Second 
part relates age gant to what is known as the 
rabbett spindle, and more especially to the method of 
fixing into the spindle rail F (as shown in Fig. 3) 
the long sleeve or collar G, in which the spindle 
revolves, and consists in the use below the spindle 
rail F of a loose ring or hoop I fitting round the lower 
part of the collar, and provided with chisel-shaped 
teeth or projections K on its upper side. The hole in 
the —d s rail F is bored out rather larger than the 
diameter of the lower part of the collar G, so that the 
latter can be adjusted in any direction till the spindle 
is absolutely perpendicular jand in the centre of the 
ring. The loose ring or hoop I is then placed on the 
lower part of the collar G and screwed up by means 
of one or two nuts L, which will force the teeth or 
projections K to take a firm hold of the lower side of 
thespindle rail F; and thus holding the collar G firmly 
in position. 

4962. Cuests on Cases ror Screw Stocks anv Dies, 

&c., W. T. Bades.—20th November, 1880, 4d. 

The blocks or fittings to be secured in the chest are 
cast or formed in moulds either from metal or any 
plastic material. 

4963. PLovons, &c., J. Howard and E. T. Bouafield.— 
29th November, 1830. 10d. 

This relates to means for lifting ploughs and other 
tilling implements out of work and increasing their 
efficiency. AA are the land and furrow wheels 
csounted ona crank axle capable of rocking in bearings 


4965) 


carried by the plough beams C, which are braced at 
their front ends by a cross tie rod, and are fitted with 
plough bodies D. The tie rod forms a fulcrum for a 
rocking frame E, to which the draught pole is attached. 
To the hub of one running wheel a friction brake is 
keyed, the strap to act upon it being operated by a 
short rock shaft F, which passes through a frame 
mounted on the crank of the axle, and is attached to 
the opposite ends of the brake strap. On the rock 
shaft is a treadle to operate the brake, when the 
further traverse of the ry will cause the brake 
wheel to rock the crank shaft in its bearings and lift 
the plough out of work. 


4965. Stirreners ror Boots Suoes, H. H. 
Lake. — 29th November, 1880.—(A communication 
&. L. Bailey.) 6d. 
is relates to improvements on patent No. 4211, 
A.D. 1879, in which the stiffeners are made in two 
pieces, and it consists, First, in turning over the — 
edge of a metal stay so as to form a beaded edge that 
will not cut the counter or lining of the boot, nor 
irritate the heel of wearer ; in 
ting the sides of the support so as ve 
omen I and permit the use of lighter metal ; Thirdly, 
the combination of a metal counter stiffener with a 
counter made of strips of leather; and Fourthly, in 
making a stay or support of two or more thicknesses 
of metal united by turning over the edges. 
4968. AppaRATus FoR DissOLVING AND FILTERING IN 
CHEMICAL AND METALLURGICAL Processes, J. F. 
N. Macay.—20th November, 1880. 6d. 

Within a cylinder of wood is enclosed an inner 
cylinder of hard wood or hard earthenware, an annular 
space being left between the two, and the inner one 

rforated and covered with a — medium, kept 
mee nen by divisions of wood, which divide the space 
into a number of compartments. The matter to be 
treated is placed in a pulverised state in the inner 
cylinder with the nts or solvents and a number of 
earthenware balls, and the whole rotated, the liquid 

ing into the annular space when at the bottom, 
= passing back again to the cylinder as it reaches 
the top. 
4972. Fire-crates, A. C. Engert.—29th November, 
1880. 6d. 

So as to prevent the formation of smoke the coal is 
first rab ina a closed chamber before being 
delivered into the open grate, such chamber being 
formed at the back of the grate. 

4974. Motive Power Pumptna Enaings, 7. and 
G. Wilson.—80th November, 1880. 

This relates to the valves by which steam is dis- 

tributed to the steam cylinder, and it consists of a 
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main slide or double piston valve enclosed within a 
valve chamber. C is the double-ported slide valve, the 
inner steam spaces D of which communicate through 
openings at each side of the valve with the steam 
space of the valve chest or casing E, and through ports 
F conduct the steam to cylinder G through ports H, 
whilst the steam is exhausted through the ports H 
and ports I of the valve into the common exhaust. 
On the valve spindle J a valve driving piston is 


secured and works in a chamber L formed with steam 
and exhaust ports, and with a port communicating 
with steam chest E, and having a common slide valve 
M. The exhaust port of chamber L communicates 
with the main exhaust. Through valve M, and 
parallel to the line of motion, passes a spindle N, one 
end of which projects into the steam cylinder. This 
spindle is connected to a rod extending to a chamber 
at the other end of the steam cylinder, where it is 
connected in like manner to another short rod, one 
end of which projects into the steam cylinder. 

4975. Wasuino Macuines, J. Mitchell.—30th Novem- 

ber, 1880.—-(A communication from J. Storey.) 6d. 

The clothes are placed in a revolving cylinder made 
up of a number of plates with angular projections on 
their inner surfaces, such plates being separate but 
py a side aperture being left between the 
ends of the plate for the entrance of the washing 
liquid from the tank in which the cylinder revolves. 
4076. RoLLeRs FoR WRINGING AND MANGLING Ma- 

cuines, &c., W. Fox and G. Brown,—30th Noven- 
ber, 1880.-(Not proceeded with.) 2d. 

This consists in making such rollers from what is 
known as ‘‘ setting,” and which consists of brimstone 
and flue dust mixed and amalgamated by heat. 
4077. Hypraviic Presses, J. Watson.—30th Novem- 

ber, 1880. 6d. 

This relates to improvements on patent Ne. 3123, 
A.D. 1869, in which the material being pressed is forced 
between the bars of a grid, and it consists in so shaping 
the teeth that the material cannot be forced down 
between the teeth far enough to prevent the material 
being readily removed. 

4078. CaNDLE-HOLDER AND SAVE-ALL, A. N. Hopkins. 
—B30th November, 1880.—( Not proceeded with.) 2d. 

This consists in forming a false socket piece for 
candlesticks, in which the candle is clipped, by form- 
ing corrugations in its sides, so as to give it a certain 
amount of elasticity. The false socket can be with- 
drawn by means of a projecting thumb piece. 


4979. CincuLar Saws, H. J. Haddan.—30th November, 
1880.—(A communication from J, Kitz.) 4d. 

This relates to the mode of mounting circular saws 
on their shafts, and has for its object to cut grooves of 
variable width with the same blade. For this pur- 
pose the saw is mounted between two annular 8, 
which turn on pivots placed perpendicularly to the 
shaft and attached to the circumference of the nave, 
which is rigidly mounted on the shaft. The blade can 
be placed oblique to the shaft by means of a screw. 
4980. Huskino Ricr, &., J. H. C. Martin.—30th 

November, proceeded with.) 2d. 

A drum provided with an elastic covering revolves 
horizontally in combination with a plane or curved 
frictional surface of stone, emery, or roughened steel 
placed in tangential contact with the surface of the 

rum. 

4082. Umpretra CLotus, W. Critchley. - 30th Novem- 
ber, 1880, 2d. 

The cloth is formed entirely of cotton, but has the 
same @ rance of acloth with cotton and worsted 
weft. is is effected by weaving the cloth a double 
or split twill. 

49883. Lamps ror Inscriptions, G. Day. 
—80th November, 1880. 6d. 

The lamp frame has grooves near the middle to 
receive the plates bearing the inscriptions, which are 
placed bac’ 


k to back and lighted from the front or 
sides. 
4084. Treatine Jute, Hemp, &c., C. F. Cross.—30th 
November, 4d 


1880. 

This relates, First, to the treatment of fibrous 
materials with water or steam at a high temperature 
in contact with sulphites or with salts of equivalent 
chemical action, with or without an alkali, to fit them 
for use in the manufacture of textile fabrics or paper ; 
Secondly, to impregnating vegetable fabrics or fibres 
which are to be subjected to a high temperature with 
sulphites, so as toprevent injury to the fabrics. 


4986. ReaviaTinc AND CONTROLLING THE FLOW OF 
Water, &c., W. Morris and F. P., J. T.,and B. J. 
Preston.—30th November, 1880. 8d. 

This relates mainly to flushing cisterns which have 
to be emptied by means of a syphon, the short leg of 
which dips into a cistern holding the water for one 
flushing, and the long leg connected to au apparatus 
witha = operated by a handle. The piston moves 
in a cylinder with an inlet from the syphon at one 
end and the outlet to the closet at the other end, the 
piston being actuated by a weight or spring or other 
suitable means. 


4987. Manvracture oF Compounps OF SvGAR AND 
Lime FRoM Morasses, &c., D. Abel.—30th 
November, 1880.—(A communication from J. Drucker 
and L, Steffen.)—(Not proceeded with.) 2d. 

Molasses, or solutions of cane sugar, are brought 
together with lime, either in the form of calcium 
oxide or hydrated, and water, in such manner and 
such proportions that an intimate and rapid mixture 
and combination of the particles of sugar and lime is 
effected, resulting in the formation of a solid precipi- 
tate consisting of saccharate of lime, which can 
readily be separated from the mother liquid. 

4902. Sink Trap, J. Harsant.—30th November, 1880. 
—{Not proceeded with.) 2d. 

A bell-shaped chambér is covered ¥ a grating, and 
has a curve: ition dipping into the water in the 
trap, a ventilating pipe communicating with the 
8 enclosed by the partition and with the outer air. 

e waste pipe communicates by a side opening in 
the trap with the enclosed space, and being thus in 
direct communication with the ventilating pipe, pre- 
vents the accumulation of sewer gas in the trap. 


4995. Sream Encines, &c., R Sunyé.—lst December, 
1880.—(A communication from H. B. y Ureta.)—(Not 
proceeded with.) 2d. 

This relates to an apparatus for guiding the piston 
rod crosshead in a straight line, and consists of two 
equal triangular levers in the same plane opposite to 
one another on each side of the piston rod, an ‘<> 
at the lower backward angles to some fixed part. The 
meeting angles of the levers have toothed segments 
gearing together, and to the upper backward angles 
are hinged two links connec at their further ends 
to the piston rod crosshead, 


4996. Cocks anp Taps, J. Walker.—lst December, 
880. 6d. 


This relates to means for neue the cocks tight 
without removing them from the piping. The cock 
has a gland at top and bottom with fixing plug for 
both. The plug has three tapers—(1) the usual taper 
in the water way; (2) taper from water way towards 
the top; and (3) taper from water way towards the 


bottom, these three tapers equalising each other and 
preventing jamming. 


4999 Groovep PuLieys ok Wure.s, J. V. Hope.— 
lst December 1880. 6d. 

The object is to form the pulley so that the bottom 
or wearing face of its groove is posed of t 
ring capable of being replaced when worn, 
5002. Cieanine Drains, G. W. Murray.—lst Decem- 

ber, 1880.—(Not proceeded with.) 2d. 

This relates to linked metal rods or bars, and con- 
sists of connecting the rods by a close eye and an open 
hook, and forming on them near their ends jointed 
prongs or barbs, 

GRINDING MACHINERY FOR MANUFACTURE OF 
CHILLED &c., F, Wirth.—1lst December, 1880. 
—{A communication from C. H. Haubold.) 8d, 

According to one arrangement the roll or cylindrical 
object is mounted in a slightly elastic manner in 
adjustable bearings on pendant arms formed or fixed 


on a sleeve or slide that can be caused to travel by 
means of a screw spindle along a horizontal beam fixed 
on standards, so that by imparting motion to the slide 
the roll is caused to travel in the direction of its 
length in front of a large and pap J revolving grind- 
stone. The neck or axis of the roll is connec’ by a 
coupling to a shaft receiving rotary motion by means 
of a pulley and strap, so that the roll is made to revolve 
as it travels along. 


6012. Fire-noxes or Borers Furnaces, A. D. 
Street.—2nd December, 1880.—{A communication 

G. K. Street.)—(Not proceeded with.) 

e object is to economise fuel and reduce the 
escape of smoke from the chimneys to a minimum, 
and it consists of a hollow metallic _—— diaphragm 
mounted within the fire-box and ef the same radiusas the 
top half of the fire-box door, immediately over which 
it fits and extends inwards and upwards to the vertical 
centre line of the box. The diaphragm is supplied 
with water from the boiler. A second diaphragm 
extends the full width of the fire-box. 

5020. Serrine tHe Brius or Feit anv Hats, T. 
L. Sutton.—2nd December, 1880. 4d. 

This relates to the ordinary screw press and the 
“he” and “she” frames, and consists in cutting the 
lower portion of the “‘ he” frame exactly to the curve 
of the upper side of the rim, and the upper side of the 
“she” frame is formed somewhat to correspond with 
the under side of the brim, but slightly hollowed out 
where the brim rests, where it is fit with a thick 
piece of india-rubber bedded into it, and has a sheet 
of india-rubber strained over it. 

5022. Inpicatinc THE Heat oF BEARINGS IN STEAM 
Enornes, &., H. W. Wimshurst.—2nd December, 
1880.—{ Not proceeded with.) 2d. 

A plug of easily fusible metal is inserted in the 
journals and on it bears one end of a weighted lever, 
which, when the plug fuses through the heating of the 
bearing, is released and acts upon a gong and operates a 
whistle or establishes electric contact so as to signal 
the heating of the bearing. 

5024. Gas Exarnes, B. W. Horne and EB. and 8, Twee- 
December, 1880.—(Not proceeded with.) 

a, 

This relates to tram car engines, and consists in 
utilising compressed coal or other explosive gases, in 
addition to the use of such gases explosively. 

5025. Ciearinc tHe Fives or Steam Borrers, R. 
Sutcliffe.—2nd December. 1880. 4d. 

This relates to improvements on patent No. 828, a.p. 
1874, in which a perforated steam pipe is used to clean 
the flues, and it consists in covering such pipe with a 
cast iron cover with openings at top, so as not to 
impede the full blast of steam, the cover serving to 
prevent the pipe being acted upon by hot slag cinders 
and fuel forced over the bridge upon it. 


5026. Sririr Levers, R. Sutcliffe.—2nd December, 
1880. 4d. 


This relates to a spirit level for indicating the 
degree of inclination of surfaces being graduated, and 
having a screw adjustment whereby such degree may 
be compensated for and recorded, and consists in 
forming a tube with a vertical branch at each end 
bearing a graduated scale, so that the different levels 
of the spirit in the two branches shows the degree of 
inclination. 


502'7. Fire anp Burctar Proor Sares, R. Sutcliffe. 
—2nd December, 1880. 6d. 

The safe ists of two tric cylinders, the 
space between which is filled with a heat-resisting 
packing. The inner and outer cylinders have doors, 
and the inner one can be turned after the doors are 
locked, so that the two doors are not opposite. 

5028. Potycuromatic Printinc Macuines, W. L. 
Wise.—2nd December, 1880.—(A communication from 
A. H. Payne.)—(Not proceeded with.) 4d. 

This relates to improvements on patent No. 468, 
A.D. 1879, in which an impression cylinder and a plate 
or colour cylinder of unequal diameters revolve in 
contact, both having the same velocity at their 
peripheries, and it consists in forming the perimeter 
of the impression cylinder in the same proportion to 
that of the plate cylinder as the number 2 is to an 
uneven integral number corresponding with the 
maximum number of colours to be employed at one 
time, if such number is uneven, and exceeding it by 
one if it is even, and neither the length nor the 
breadth of the area to be printed upon must 
exceed the semi-perimeter of the impression cylinder. 
5030. Manure, W. R. Lake.—2nd December, 1880.—(A 

communication from BE. Koch.—(Not proceeded with.) 


2d. 

This consists in an ee method of mixing tar 

and lime so as to ob’ immediately a mixture of 

impulverulent form. 

5081. Toy-spinnina Tops, &c., J. C. Biggs.—2nd 
December, 1880.—( Not proceeded with.) 2d. 

This consists in forming vanes on the discs to be 
applied to chameleon tops, which, as the top revolves, 
cause the discs to revolve excentrically to the top. 
5032. CoLour Printine witH &c., W. G. 

and R. A, A. White—8rd December, 1880.—(Not 
proceeded with.) 2d. 

The cy ey dies are dissolved in any suitable sol- 
vent, and a solution of gum or albumen added to fix 
the dyes, after which a into glass or carthen- 
ware trays and are p in a heated chamber to 
evaporate the moisture. The dyes, when dry, are 


ulverised and und up with a composition consist- 
ng of 50 parts sheep fat, 74 parts bleached beeswax, 
74 parts sperm wax, 4 parts paraffine, 40 parts Venetian 


t ntine, 5 parts poppy or moss oil, and 9 ts 

boiled linseed oll. ‘The dyes are mixed ‘with the com. 

position in a molten state, and when cool it is moulded 
or cut into any required design, 

5083. Improvements 1n Execrric Lamps, J. H. 
Johnson.—3rd December, 1880.—(A communication 
A. de Meritens,)—(Not proceeded with.) 2d. 

This invention has for its object the production of 
light by means of iron rendered i d t by 
electricity. The ends of two ductors are ted 
with two iron wires, terminating in small balls, and 
supported by two insulated and adjustable supports 


placed uponatable. Theiron balls soon become red-hot, 
and afterwards incandescent at a white heat, but do 
not melt. 
5035. Compinep GkAIN-BRUISING AWD CHAFF-CUTTING 
Macuine, F. 7’. Turner.—3rd December, 1880. 6d. 
The driving-wheel A carries the chaff-cutting knives 
B, its periphery being smooth, made broader than 


5035) 


usual. A small roller D revolves in contact with the 
pocing mens the grain passing between the two 
from the hopper G, and after being bruised passes out 
through the shoot K. The bearings of the roller D are 
adjustable so as to regulate the pressure. 


5036. Composition FOR PREVENTING INCRUSTATION IN 
Boiters, A. Jay.—8rd December, 1880. 2d. 

The composition is formed of leather (reduced to 
small pieces of powder), treacle, and an alkali, such 
for example as caustic soda, which ingredients are 
mixed together in hot water. 

5087. Osraintnc SuLpHaTE oF AND OXIDE OF 
Zinc FRoM Cupreous Orgs, &c., BE. A. Parnell and 
A, French.—3rd December, 1880.— (Not proceeded 
with.) 2d. 

The smelting is conducted ina cupola furnace, and 
the gases and fumes therefrom, and coutaining metallic 
zinc and light oxide of zinc in suspension and 
sulphurous acid derived from the ore, are mixed with 
excess of air, and are brought into contact with water 
in any suitable condensing or absorbing apparatus. 


50838. Taps orn Vatves, J. L. Corbett.—3rd December, 
1880.—(Not proceeded with.) 2d. 

This relates to taps or valves for delivering uniform 
quantities of water to water-closets, &c., and it con- 
sists of a two-way cock fitted in a seat at the inlet pipe, 
and which may be turned to close the inlet pipe, or 
to admit water to either of two short pipes, one on 
each side, leading to a cylinder set transversely and 
fixed to them, and which has a discharge nozzle near 
its centre on the side opposite the inlet tube. A par- 
tition divides the eter, and through it passes a 
piston rod with a piston at each end having a rubber 
fitting to close on a seat in the partition. A small 
hole is pierced through each piston to allow the water 
to pass from one side to the other in a fixed time. 


5042. Weavine Gauze Leno, &c., G. Hargreaves and 
T. Bracewell.—3rd December, 1880. 4d. 

This consists in the regulation of warp threads by 
means of tappets, so that the crossings of the said 
threads are divided or opened at the time a change is 
taking place from the doup to the slip or the slip to 
the doup. 


5048. TerminaL ORNAMENTS OF METALLIC BeEp- 
sTEaps, &., A. and R. F. Heath.—3rd December, 
1880.—(Not proceeded with.) 2d. 

The spherical part of the ornament is made of two 
hollow a joined by burnishing the edges 
of one of the hollow hemispheres over the edge of the 
other. The hollow hemisphere, which in the finished 
ornament is presented to the bulbous top of the pillar, 
is provided with a neck having the figure of the upper 

f of the neck of the finished ornament. The 
bulbous part of the ornament, which fits on the top 

of the pillar, is made by stamping and spinning; a 

disc of sheet metal is first formed by stamping into a 

cup having a half neck similar to the half neck on the 

spherical part of the ornament, and by the process of 
spinning the cup is formed into the required bulbous 
part. 


5058. Foor Warmers ror Raitway CarRIacEs, &c., 
T. O. Greenstreet.—4th December, 1880.—{Not pro- 
ceeded with.) 2d. 

A circular foot warmer made of zinc or other suitable 
material for the retention of heat generated by hot 
water is made with an i 3 and under cap forming 
a compartment between them, and admitting the feet 
of persons sitting opposite to each other while 
travelling. 


5054. Apparatus For Diviptna CARD-COVERED SurR- 
FACES OF DRUMS OF CARDING MACHINES, P. Pingard. 
—4th December, 1880. 

The apparatus consists of a rectangular prismatic bar 

A of wood or iron of suitable dimensions. The U-shaped 

slide B clasps the bar A on three sides, and is adapted 

to slide to and fro thereon, and to be fixed in any 
required position by means of a screw. e fix 

guide check C is either fastened to or cast in one piece 
with the slide B. The movable guide check D is 


furnished with elongated holes to admit of its being 
adjusted nearer to or further from the check C by 
means of the set screws I, whereby the space between 
the checks C and D may be regulated to suit the 
thickness of the steel tool E, which cuts or tears the 
wires of the card cloth to the desired width. 


5056. InstRuUMENT FOR THE TREATMENT OF VARICOSE 
VeINS AND VARICOCELE, J. RK. A. Douglas.—4th 
December, 1880. 6d. 

The instrument is composed of a needle attached by 
the eye to a plate, which carries a brooch-like hook to 
secure the point of the needle and keep up the 
pressure. 

5057. Apparatus FoR REGULATING AND CONTROLLING 
THE PASSAGE OF ATMOSPHERIC AIR, &c., THROUGH 
OvuTLETs oR INLETs, J. F. Hoyne. — 4th December, 
1880.—(Complete.) 2d. 

The apparatus is a tube of suitable shape and 
dimensions, which is filled with pieces of coke, 
asbestos, pumicestone, fire-clay, or other suitable 
substance, through the interstices of which air can 
freely pass, while at the same time a strong current is 
broken up. 


5058. Anrivicia. Tattow, BM. de la Vega. — 
December, 1880. 2d. 
The tallow is composed of castor oil, solid animal 
fat, and other vegetable oil and wheat flour. 
5059. Warter-ricut Doors ror Suips, S. Crawford.— 
4th December, 1880.—(Not proceeded with.) 2d. _ 
The main improvement consists in the application 
of new disengaging apparatus for throwing out of or 
into gear the screw or worm which is commonly used 
for raising and lowering water-tight doors. 
5063. Apparatus For Botrtina AERATED LiQuips, 
F. Foster and S. Barnett, sen.—4th December, 1880. 


6d. 

When it is desired to obtain a cork with a cham- 
payne head, a bottling apparatus is employed consist- 
ing of a cork guide and compressor of funnel-like 
form, and which is made in two parts hinged together 
soas to open longitudinally from top to bottom. One 
of these parts is fixed upon a convenient support, 
and the other is movable about the hinge joint. Bya 
locking lever or screw, the movable part of the cork 
compressor can be forced closely up to the fixed part. 


5066. Manvuracrvure or Sugar, &., M. de la Vega 
and L, D Oliveira.—4th December, 1880. 4d. 

This consists in sepdrating the sugar from the 
water of the liquid by freezing the liquid and drying 
the sugar. 

5067. O11 Cans, L. Field.—4th December, 1880.—(Not 
proceeded with.) 2d. 

This consists in the construction of the oil can for 
lubricating, whereby the supply may be regulated. 
5068. Improvements RztaTinc TO TELEPHONIC AND 

OTHER SysTEMS OF ELECTRICAL COMMUNICATION, 
J. N. Culbertson and J. W. Brown.—6th December, 
1880. 6d. 


The object of this invention is to avoid the heavy 
insulation necessary where telephones or other lines 
are bunched or cabled together, rendered necessary by 
the fear of induction. To do this provision is made at 
the central station for coupling each wire through 
the call instrument, with which it is connected to a 
separate earth, and also at the opposite or outer end of 
the cable, where the wires are led away to various 
stations ; several wires are coupled through instru- 


ments to separate and independent earth plates having 
no metallic connection with one another. The com- 
mutator at the central station is also so arranged that 
when any one wire is coupled to any other wire they 
may also be coupled to an independent earth plate, 
| prog through a resistance coil. In the figure F 
* are cables of wires from different stations; G are 
lightning protectors; H are electro-magnet call 
instrument apparatus ; I, wires from such apparatus 
to one or other of the bars A of the commutator; C C 
are the —— earth connections; K K are the 
parate and independent earth plates. 
5071. Licut-pREsERVING CoMPosITION FOR ARTISTIC 
Purposes, N. Chevalier.—6th December, 1880. 2d. 
This consists in mixing together benzine, benzoline, 
or paraffine, india-rubber or gutta-percha, and bees- 
wax, stearine, or spermaceti, until of proper con- 
sistency for use either as a solid or in a fluid form. 


5076. Toorn Gearino, H. J. Haddan.—6th December, 
1880.—(A communication from Delcey-Petit.) 4d. 

This relates to mechanism for transmitting motion 
in a similar manner to that of an endless screw and 
worm wheel. 

5086. Carpinc Macuines, H. H. Lake.—6th December, 
1880.—(A communication from The Whitehead and 
Atherton Machine Company.) 6d. 

This relates to a novel arrangement of the parts of 
carding machines, and it consists in placing the lap C 
near the floor, so that the cotton can be fed to the 
cylinder B well under it or near its vertical axis in- 
stead of onor about the line of its horizontal axis. 
Beyond the feed rolls E in the direction of revolution 
of the main cylinder, and below the axis of the 
cylinder, a series of dirt troughs G are arranged on a 


cover H, and set from one quarter to an eighth of an 
ineh from the face of the cylinder, the lower trough 
being as near as possible to the feed rolls, and the 
upper trough at or near the line of the horizontal axis 
ot thecylinder. The dirt troughs are thus arranged 
on the back of the machine, that is on the side on 
which the cotton enters at a point below the hori- 
zontal axis of the cylinder. 


5089. Dentures OR PLATES FOR RETAININO ARTIFI- 
CIAL TEETH BY ATMOSPHERIC Suction, C. G. Whit- 
ing.—ith December, 1880. 

A hole is formed in the centre of the denture, round 
which is fixed an annular metal disc or eyelet. Each 
side of the denture round the disc is hollowed, the 
hollow on the upper side being (advantageously) larger 
than that on the under side. Into the upper hollow 
is fitted a rubber disc, slightly dished, connected by a 
ligature through the metal disc to a small rubber disc 
fitted to the under side of the denture. The edge of 
the lower disc may be suitably bevelled so as to fit 
exactly into the lower hollow. 

50904. PREPARATIONS OF VEGETABLE FIBRES FoR 
Upnoustery, &c., P. N. Justice.—Tth December, 
1880.—(A communication from J. G. Stevens.) 4d. 

This consists in crimping vr corrugating the fibres. 
5095. Quitt or Bep CoveRING, W. Mitchell.—7th 

December, 1880. 4d. 

This consists principally in the combination of 
felted or other cloth witha ‘‘batt” of unfelted wool or 
other suitable fleecy material or mixture of materials. 
5102. Pires Jornts, N. Talard.—7th December, 1880. 


This ists in the bi 


tion of links pivotted 


to the one half point with levers having cams that 
are caused by turning the levers to bear upon the 
forks of the other half joint, so as to draw the two 
halves close together. 


| | \ 
| 
| 

—— 
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From the United States Patent Office Oficial Gazette, 


,5@6. Avromatic Arr VALVE, James H. Blessing 
Albany, N.Y., assignor to the Albany Steam Trap 
Company, same place.—Filed December 22nd, 1879. 
Claim.—{1) The combination in an automatic air 
valve, of a valve which is caused to seat and close by 
the expansion due to heat, and an independent check 
valve located in a | connecting with the cham- 


ber in which the expansion valve is placed, and 
operating to prevent the return of air, substantially as 
described. 
bination of a tube or pipe 
pansible material2carrying 


(2) In an automatic air valve, the —_ 
containing a strip of ex- 
a valve which is arranged 


to seat against the side of said tube, and an indepen- 
dent check valve located in a passage connecting with 
the chamber in which the expansion valve is placed, 
substantially as described. (3) An automatic air 
valve provided with an independent check valve 
having a slot or slots upon its upper surface, whereby 
the air is enabled to escape through such slots without 
wearing the lower surface of the valve, substanttally 
as described. 

241,616. Sash Fastener, Walter P. Chamberlin, 
Hartford, Conn., assignor of one-half to J. C. Mead, 
same place.—Filed December 13th, 1880. 

Brief—Two pendulous spring bolts, one in the 
casing and the other in the sash, are simultaneously 


operated by a rotating key. The bolt in the sash is 
forced back by the one in the casing. Claim.—Ina 
window sash catch, two opposed pendulous spring 
bolts, one located in the sash and the other in the 
casing, in combination with the rotating operating 
key g, substantially as described. 

241,628. Execrric Lamp, David W. De Forest, Brook- 
lyn, assignor to William Buchanan, New York 
N.Y.—Filed December 6th, 1880. 

Brief.—Two carbon discs or annular carbons mounted 
on shafts, one of which is made adjustable toward or 
from the other, are rotated by clock-work acting 
through a screw and gear wheel. Claim.—({1) The 
circular carbons A and Al, the shafts A and A}, and 
the gear wheels B and B!, in combination with the 


worm wheels C and Cl, the shaft D, anda mechanism 
for slowly rotating the shaft D, substantially as and 
for the purpose described. (2) The circular carbon Al, 
shaft Al, and adjustable bearings E and E!, in combina- 
tion with the circular carbon A, shaft A, provided with 
stationary bearings and mechanism for rotating the 
same, substantially as and for the purpose described. 
241,705. Percussion Drivt, Frank H. Ober, Denver, 
Coio.—Filed February 21st, 1881. 

Claim.—(1) In a percussion drill, a revolving hub 

having a hammer attached thereto by an elastic rod, 


241.705 ] 


substantially as shown and described. (2) In a per- 
cussion drill, the combination, with a suitable sup- 
port, of a shaft, a hub bearing an arm provided witha 
slotted head, and a rod provided with a hammer, 
substantially as shown and described. (3) In a per- 
cussion drill, the combination of the rod G, having a 
knob, a conical hollow clamp G1, constructed in two 
sections for receiving the knob, the hammer H, and a 


nut, all arranged end operating substantially as shown 
and described. (4) In a percussion drill, the combina- 
tion of a hub having depressions F! F1, with a rod G, 
having an upset end, a washer L, having depressions, 
and a shaft with a nut, substantially as shown and 
described. (5) In a percussion drill, a vertical cylin- 
der, in combination with an adjustable centre post 
bearing a series of rotating hammers, and a drill- 
holding device, substantially as shown and described. 
(6) In a percussion drill, the combination of the shaft 
E and suitable supporting devices with the frame D, 
drill carrier H, socket I, and pawl K, substantially as 
shown and described. (7) In a percussion drill, the 
combination of the drill carrier C, socket I, and pawl, 
extending outward to receive the blow of the head F!, 
and having a finger and suitable springs, for the pur- 
oses specified. (8) In a percussion drill, the combina- 
tion of suitable oo ae | devices, a shaft E and arm 
F, having an angular head, with the pawl and ratchet 
of a drill socket, substantially as shown and described. 
241,706. Gas Moron Enarne, Nicolaus A. Otto, 
Deutz-on-the-Rhine, Germany.—Filed March 28th, 
1881.—Patented in England January 5th, 1881. 

Claim.—{1) In a gas motor engine, a working piston 
caused to make strokes of different lengths, the rod of 
said piston being connected to the crank by the inter- 


vention of a spring, all constructed and for 

operation substantially as and for the pu speci- 

fied. (2) The combination of the cylinder C, piston A, 

rod B, with collars M M!, cross-head D, connecting 

rod E, and crank shaft F, arranged and operating as 
herein set forth. 

241,744. Sprixc Toors Harrow or CULTIVATOR, 
Henry Springer and George L. Ives, Vicksburg, Mich. 
—Filed October, 1880. 

Claim.—{1) In a cultivator, the combination of three 
rock shafts carrying the spring teeth, the middle one 
arranged above the plane of the other two, and having 


its teeth extending over the back of the rear shaft. 
(2) The box F having the top piece E, and lower piece F, 
side flange G, and axle K, the latter three parts made 
in one piece. 
241,797. Mitt Feep Recuator, William Frederick, 
jun., Uniontown, Pa.—Filed December 30th, 1880. 
Ciaim.—Iu a mill feed, the combination, with the 
governor A, of the regulating arm D, having one end 
pivotted to the casing at D! and connected intermedi- 


| 
| 
ately between its ends with the adjustable feed tube 
B, and having its other end provided with an adjust- 
able counter balance D2, substantially as set forth. 
241,869. Bixpixc Heap For Grain BINDERS, 
Sylvanus D. Locke, Hoosick Falls, N.Y.—Filed April 
9th, 1878. 

Claim.—(1) In the binding head of an automatic 
binder, a holder plate E, composed of two pieces of 
sheet or plate steel, one having spring temper and the 
other hardened, and the_two rigidly secured together, 


combined with an elevated table F, to which said 
holder is attached, as and for the purpose set forth. 
(2) Combined with the cutter and holder D and the 
elastic holder plate E, the elevated table F, erected 
upon the head B, as a seat whereupon to secure said 
elastic holder plate, as set forth. (3) The table or 
head B, provided with the lugs O P, integral with said 
head, combined with the vibrating cutter D, as set 
forth. (4) Combined with the shell A and the cutting 
and holding device, the sheet metal bridge piece or 


shield P, to cover the cutter and holder and prevent 
the entanglement of straw therewith. (5) Combined 
with the cutting and twisting devices mounted on 

late B, the shell A, with the lateral extension or roof 

1, to cover the opening between said shell and plate 
B, asset forth. (6) Combined with the shell A anc 
the cutting and twisting devices, the rigidly attached 
re-enforce ledger plate Z, with the shoulder C, as set 
forth. (7) The shell A and its twisting and cutting 
devices, and the shoulder C, to arrest the compressor, 
combined with the upward-projecting part P, as set 


forth 


241,819. Apparatus ror Consuminc Sewer Gas, 
William Henry Ogilvie, Brooklyn, N.Y., assignor of 
one-half to William L. Bennem, same place.—Filed 
June 9th, 1879. 

Claim.—{1) The section of sewer pipe and dome C, 
as hereinbefore described, in combination with a 
delivery pipe for the purpose of concentrating and 
delivering sewer gas to a gas jet E, substantially as 
set forth. (2) The combination, substantially as 
described, of the section of sewer pipe and dome, the 
delivery pipe, and the vacuum head sewer gas con- 
sumer connected to the delivery pipe, for the purpose 


set forth. (8) The combination, substantially as 
described, of the section of sewer pipe and dome, the 
delivery pipe, the vacuum head sewer gas consumer, 
the stop cock, and the gas burner, or its equivalent, 
substantially as hereinbefore set forth, and for the 
purposes set forth. (4) The combination, substantial] 
as described, of the delivery pipe, the vacuum head, 
the gas pipe, and the double stop cock, so arranged in 
connection with the delivery and gas pipes as to turn 
them on and off at one and the same p09 
241,879. Gear Currer, Edwin L. Parsons, 

Providence, R.I., assignor to the Brown and Sharpe 

Manufacturing Company, same place.—Filed March 

23rd, 1881. 

Claim.—A gear wheel cutter having a line in the 


centre of the 20 ape contour of one or more of 


its teeth as a guide in setting the cutter central in the 

gear cutting machine, substantially as described. 

241,909. PxotorHonic Receiver, Alexander G. Bell 
and Sumner Tainter, Washington, D.C.— Filed 
March 24th, 1881. 

Claim.—{1) In a photophonic receiver, the sound 
chamber for containing the sensitive medium, having 
a wall transparent to light or radiant energy, but 
opaque or less transparent to sound, substantially as 
described. (2) The combination of the sound chamber 
having a wall transparent to radiant energy, but 
opaque or less transparent to sound, with the sensitive 
medium therein contained, and a sound conveyor or 
opening communicating with the interior of said 
deombee, substantially as described. (3) In a photo- 
phonic receiver, the sensitive medium, composed 
of vibratory material in an open, porous, or sub- 
divided condition, substantially as described. (4) In 
a photophonic receiver, a sensitive medium of lamp- 
black or similar material, substantially as described. 
(5) A photophonic receiver having as the sensitive 
medium a deposit of vibratory material in a loose, 
porous, subdivided, flocculent, or spongy condition, 
substantially as described. (6) In a photophonic 
receiver, the combination of a sensitive medium con- 
ductive of electricity, in a loose, porous, or subdivided 
condition, such as lamp-black, and conductors for 
including the same in an electric circuit, substantially 
as described, so that radial vibrations can be thereby 
converted into electric vibrations, as set forth. (7) 


ih 


The combination of the lamp black or other vibratory 
conducting material in loose particles, the rigid or 
substantially inextensible support of insulating mate- 
rial, and conductors by which the lamp-black can be 
included in an electric circuit, as set forth, (8) A cell 
comprising sheets, plates, or strips of conducting 
material, fixed or mounted upon a support of insulat- 
ing material, with their edges opposite each other and 
separa by a suitable distance, and sensitive con- 
ducting material in the space or spaces between said 
edges, substantially as describei. (9) A support of 
insulating material, having comi-shaped conductors 
fixed or mounted on said support, as indicated, so 
that the teeth of the combs intermesh but are not in 
contact with each other, substantially as described 
(19) A silvered plate having the silver film mechani- 

ly ruled or scraped, as described, so as to leave 
parallel lines or stripes of equal width, and withsharp, 
clean edges, substantially as set forth. (11) The 


pe | plate having on one or both sides a silver 
film ruled or scraped, as described, so as to divide the 
siiver film into two or more ductors, in bi 
tion with binding posts connected with the 


of 
said film or films, substantially as set forth. (12) The 
combination of the insulating plate and ruled silver 


film with the lamp-black or sensitive medium included 
in the ruled or scraped spaces in said film, substan- 
tially as set forth. (13) The combination, with a 
galvanic circuit, of a photophonic cell, comprising a 
glass plate with ruled silver film thereon, lamp-black 
deposited in the ruled spaces in said film, and connec- 
tions for completing the galvanic circuit through said 
cell, substantially as described, (14) The combination, 
with a Some eps cell, of an induction coil, electric 
connections for including said cell in one circuit of 
said cvil, and a telephone circuit connected with the 
other circuit of said coil, substantially as described 
(14) A photophonic receiver comp a sound 
chamber having a wall transparent to radiant energy, 
but opaque or less transparent to sound, a cell on 
a vibratory sensitive medium, such as lamp-black, 
electrical connections for connecting said cell in 
an electrical circuit, and a hearing tube connected 
with the interior of said sound chamber, substantially 
as described. 
241,930. Vatve ror AiR CoMPREssORS, James 
Clayton, Brooklyn, N.Y.—Filed May 81st, 1880. 
Claim.—The combination with the dise-like valve 
seat A and the valve C, of one or more guard bolts 
rigidly attached to the valve and working through the 


seat, but having no other connection with the valve or 

seat, and provided with shoulders B, all substantially 

as and for the purpose specified. 

242,088. Ixsecror ConpENser, Jerome Wheelock, 

Worcester, Mass.—Filed April 14th, 1881. 

Claim.—(1) In a syphon condenser, a steam nozzle 

provided with a central aperture and one or more 

concentric annular apertures for the delivery of steam 


into the condenser head, substantially as described. 
(2) The combination of the exhaust pipe, water 
chamber, and conical chamber terminating at an 
ejector nozzle with the steam nozzle provided with the 
central delivery aperture and one or more ann’ 
delivery apertures, substantially as described. 
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VISITS IN THE PROVINCES. 


THE ELSWICK “ty ENGINE WORKS. 


Tue Elswick Engine Works owe their origin to Sir Wil- 
liam Armstrong’s success in the development of water- 


mended the application of hydraulic power to the Albert 
Dock at Liverpool. The Elswick Works were then 
started with a view to the manufacture of hydraulic 
machinery 1847, and in cranes were 
applied to railway purposes in the gar goods station, | proposed by Sir 
now belonging to the North-Eastern Railway, in New- | this brought into its present condition, having been worked 


proposed to replace the elevated cistern of water by an air 
vessel, in which the air was brought under pressure. In 
1850 the present mode of storing up work by means of a 
loaded plunger working in a large cast iron cylinder was 
William, hydraulic machinery being by 


pressure machinery ; similarly 
the manufacture of ordnance 

w up in consequence of 

is having brought out his 
system of ordnance. The 
former branch of the works 
preceded the latter by about 
ten years, and_ therefore 
should be first noticed. 

In 1836 Sir W. Armstrong 
conceived the idea of utilis- 
ing the work due to the de- 
scent of water for engineering 
purposes. His first desi 
was described in the Me- 
chanics’ Magazne of Decem- 
ber 29th, 1838. He made a 
working model of this in 
1839, and tried it in New- 
castle, when it acted well, 
though, as he considered it, 
in an inconvenient and crude 
form. In 1840 Sir William 
wrotea paper tothe Mechanics’ 
Magazine, in which he inves- 
tigated the question of the 
employment of water for 
storing and distributing the 
work of a steam engine. He 
dwelt on its value when 
raised to a high level as a 
store of power to be drawn 
off in its descent, on its 
suitability for transmittin 
pressure to a distance, an 
also for supplying power 
in smal! or large quantities, 
just as might be required. 

e illustrated his views by 
the supposed application of 
a pumping engine and a 
cistern fixed on a_height 
at St. Katharine Docks, to 
the performance of loading 
and unloading ships by means 
of hoists wor ed by the pres- 
sure of water brought b 
from the cistern. 

ydraulic crane was erected 


in Newcastle in 1845, whose performances so charmed 
Mr. Hartley, the engineer of Liverpoo 
spite of his having originally entertained a strong 
prejudice against the idea, that he at once recom- 


— 


1 Docks, in 


castle. In 1849 extensive hydraulic machinery for open- ; The hydraulic machinery 


out from first to last by the 
same mind. It is needless to 
follow further the introduc- 
tion of hydraulic machinery, 
which was adopted in the 
ilway Station 
under Brunel, and quickly 
came in in many places. The 
principal steps, then, involv- 
ing the introduction of fun- 
damental features may 
traced as follows :—(1) The 
general conception of the em- 
ployment of the work due to 
the descent of water ; (2) the 
distribution and transfer of 
work to a distance by an in- 
elastic fluid giving rigidity 
and power of control wit 
precision ; (3) the power of 
obtaining the mechanical 
equivalent to multiple gear 
and lever power without 
friction ; (4) the storing up of 
the continuous work of a 
small engine for employment 
in greater but intermittent 
efforts such as are com- 
monly required. Lastly, one 
other property deserves no- 
tice, namely, the safety at- 
tending the storing up of 
work in the form of an in- 
elastic liquid, as compared 
with an elastic gas. This 
would not be worth considera- 
tion practically in ordinary 
cases, when a little care and 
calculation would enable 
steam or air to be employed 
safely.* It is possible, how- 
ever, that cases may arise, 
such as those of exposure of 
warlike machines to the fire 
of an enemy, when it is an 
advan’ that the sudden 
injury of a storehouse of force 
should be incapable of pro- 
ducing a dangerous explosion. 


manufactured at the Elswick 


ing and closing docks was erected at Great Grimsby for the 
late Mr. Rendel, the father of the present partners of that 
name in the Elswick firm. The same year Sir William 


Addison, Langhorn, Potter, ani 


* The partners composing the original Elswick firm were the 
following:—W. G. Armstrong. hones Cruddas, Armorer Donkin, 
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Works consists chiefly of cranes, hoists, capstans for rail- 
way stations and docks, rotary engines, pumping engines, 
opening bridges—swing, draw, and lift—machinery for 
opening and closing dock gates and sluices, bands and ele- 
vators for discharging and storing grain, hydraulic pumps, 
and winding engines for.mines, &c. &c. In addition to 
these are the steam pumping engines with boilers and 
accumulators for supplying the water under pressure. 

The ordinary forms of hydraulic cranes and hoists as 
used in docks, railway stations, warehouses, &c., are so 
well known that any detailed description of the several 
varieties is unnecessary. In nearly all cases where the 
lifting power does not exceed 30 tons the hoisting appara- 
tus consists of a cylinder and plunger acting on the lifting 
chain through a system of fixed and movable pulleys which 
multiply the travel of the plunger to the extent required. 
By this means the necessity for any gearing, brakes, pawls, 
and clutches is avoided, and the working of the crane is 
rendered very simple and safe. The lifting machinery is 
usually placed in the revolving pillar of the crane itself, 
so as to economise space and cost of foundations. For 
dock purposes the crane is usually mounted on a pedestal 
of wrought iron about 8ft. or 10ft. high, so as to give the jib 
clearance over a ship’s side, and this pedestal is provided 
with wheels, so that four or five cranes can be brought to 
bear upon the several hatchways of one vessel. These 
cranes are either counterweighted or clamped to the rails 
when at work, as may be most convenient. The connec- 
tions to the pressure and return mains is made by sliding 
pipes attached to hydrants inserted at intervals in the 
main pipes. 

A good example of movable cranes of this pattern is 
illustrated at Fig. 1. The crane here shown is one of a 
large number made for the new Royal Albert Dock at 
London. The lifting power is 30cwt., and the length of 
lift 50ft. The jib is 45ft. 3in. high from the quay, and has a 
rake or radius of 33ft. The pedestal is higher than usual, 
and has a passage-way through it,so as to interfere as 
little as possible with traffic on the quay. 

When a lifting power of from 30 tons to 80 tons or 
100 tons is required, a rotary hydraulic engine acting on 
an ordinary chain purchase by means of gearing and a 
“ cupped-drum” is usually employed, and the general 
construction of the crane is modified by a circular roller 
path with live or fixed rollers being substituted for the 
iron pedestal. For very heavy cranes to lift loads of 
80 tons to 100 tons and upwards, Sir W. G. Armstrong 
and Co. now use a direct-acting cylinder of from 40ft. to 
50ft. stroke, suspended in gimbals from the end of the 
jib, and fitted with a piston and rod, by which the load is 
lifted and lowered without the intervention of chains 
or gearing. The advantages of this plan in regard to 
safety and simplicity are very great, and the ease and 
nicety with which the load can be handled are very 
striking. The first application was to the 120 tons sheer 
legs in the Elswick Works, and the same plan has since 
been carried out by the firm in a 160-ton crane erected for 
the Italian Government at the arsenal at Spezia, and a 
100-ton crane at the new Princes Dock at Bombay. These 
cranes are on “live” rollers,and are turned by a rotary 
hydraulic engine acting on a rack attached to the roller 
path. An independent chain purchase worked by the 
slewing engines is provided for lifting loads up to 12 tons 
or 14 tons. A crane on this principle to lift 100 tons is 
now being made for the new Langton Docks at Liverpool, 
under the direction of the engineer, Mr. Lyster. This 
crane will occasionally be used for masting, and the power 
of the chain purchase is therefore increased to 40 tons, 
and an arrangement is made by which the lifting cylinder 
can be swung in towards the jib so as to be out of the 
way when the chain purchase is being used. The height 
of the jib-head from the quay is 112ft. 9in., and the rake 
55ft. 

In Fig. 2 is shown a movable “jigger” hoist, a class of 
machine now much used in docks for whipping cargo from 
a ship’s hold on to the deck. The valve is so arranged 
that it can be worked at pleasure by a man standing on 
the deck or on a platform on the jigger itself. The lifting 
power of these machines varies from 5 cwt. to 20cwt. The 
rope or chain, by which the load is lifted, is passed over a 
pulley suspended from the rigging of the ship. These 
jiggers are also used in warehouses as a substitute for the 
ordinary fixed hoist. 

Hoists for shipping coal are much made at Elswick, 
for South Wales and other ports where the railways ap- 
proach the docks at a low level. These hoists lift the coal 
trucks to the required height, and tip them into a movable 
iron shoot carried from the front of the framing. They 
can be adapted for both hopper and end-tipping wagons. 
The lifting cylinders are usually direct-acting, and with 
a view to economy in the consumption of power, are so 
arranged that on the down stroke the weight of the cradle 
and empty truck is made use of to force back the water 
from one of the cylinders into the accumulator. 

Hydraulic capstans are very much used for haul- 
ing trucks in railway goods stations, and in connec- 
tion with coal hoists) The bed-plate carrying the 
capstan-head and engine is mounted in trunnions in 
a cast iron casing, and can be turned over when 
access is required to the engine. The casing is 
bedded in the ground, and scarcely any foundation is re- 

uired. Sir W. G. Armstrong and Co. are now intro- 
ye a new pattern of engine for this class of work, 
which acts directly on the capstan-shaft, and is fitted with 
a valve of a peculiar form—Parson’s patent—which is 
common to the three cylinders. Hydraulic capstans are 
also used for hauling ships through dock entrances, and are 
made of powers ranging from 3 tons to 11 tons. These 
machines have heads of the ordinary form, and can be 
worked by hand in case hydraulic power is not available. 
The hydraulic driving engine is placed in-a chamber along- 
side the capstan-head, below the quay level, and the power 
is communicated to the head by gearing. 

Swing bridges may be divided into two classes—one in 
which tie bridge is lifted bodily from its bearings by a 
hydraulic press before being swung round, and the other in 
which the bridge is permanently on rollers, either fixed or 


“live.” The combined road and railway bridge erected 
by Sir W. G. Armstrong over the 100ft. entrance to the 
Queen’s Dock at Glasgow, under the direction of Mr. Deas, 
the engineer to the Clyde Trust, is ama example of the 
first class. There are two main girders, curved on the 
top, each 181ft. long and 25ft. deep, over the centre of 
motion. The roadway is of timber sheathed with iron 
bars, and is carried by a system of cross and !ongitudinal 
girders, The width between the main girders is 23ft. 6in., 
and there is a cantilever footway 5ft. 3in. wide on each 
side. The hydraulic press is 5ft. 3in. diameter, and acts 
on a transverse box girder rivetted to the under side of 
the main girders. The bridge is turned by a pair of 
hydraulic cylinders, acting through chains on’a drum fixed 
to the under side of the rey This bridge is designed 
for very heavy road and railway traffic, and the total 
weight of the moving parts, including counterweight, is 
about 750 tons. 

The swing bridge over the Tyne at Newcastle may be 
taken as an example of the second class, namely, that in 
which the bridge is permanently on the pivot. This 
bridge is for road traffic, and when open leaves two pas- 
sages of 100ft. wide each, one on either side of the centre. 
The main “agen are each 277ft. long and 24ft. deep at the 
centre. The roadway is paved with wood, and has a clear 
width of 23ft. 9in. There are in addition cantilever foot- 
ways 9ft. wide outside each main girder. The bridge 
turns on forty-twocast iron “ live” rollers hooped with steel. 
The roller paths are of cast iron, the latter being bedded 
on the masonry of the central pier, and the upper bolted 
to an annular box girder on the under side of the main 
girders. The total weight of the moving parts of 
the bridge is about 1300 tons, and in order to 
diminish the pressure on the rollers, a hydraulic press 
is provided at the centre of motion which exerts a constant 
pressure of about 800 tons, thus relieving the rollers to 
this extent. The turning machinery is entirely in dupli- 
cate, and is on the central pier. There are two steam 
pumping engines, each of 20-horse power, two multitubular 

ilers, and two accumulators which are placed in two of 
the foundation cylinders. There are two hydraulic rotary 
engines, each of 60-horse power, acting through gear on a 
rack bolted to the upper roller path. The teeth of this 
rack are 13in. wide and Qin. pitch. The apparatus for 
blocking the nose end of the bridge is worked [ hydraulic 
power, and consists of two pairs of hydraulic presses with 
rams acting downwards on the abutments and the same 
number of sliding blocks) When the nose ends of the 
bridge are over the abutments, the 


irders are slightly 
lifted, and the sliding blocks inserted 


tween them and 


the resting plates on the abutments. The water is then | 


exhausted from the presses, and the ends of the girders 
rest on the blocks. The valve house, from which all the 
motions of turning and blocking are controlled, is placed 
on the overhead platform, which connects the main 
girders. Above this house is a dioptric light of the 7th 
order. The bridge is approached by two fixed spans, of 
109ft. and 81ft. long respectively. This work was carried 
out under the direction of the engineers to the Tyne Com- 
mission, Mr. J. H. Ure and Mr. Messent. 

Another variety of the opening bridge is the draw- 
bridge, which is used where the site is not suited for a 
turning bridge. The operation of opening one of these 
bridges consists in lifting it from its bearings until the 
underside is above the level of the roadway on the quay, 
and then running it back on this roadway. The bridge is 
lifted by a pair of hydraulic presses near the quay edge, 
one under each main girder. The rams of these presses 
are furnished with rollers, on which and on other (fixed) 
rollers at the rear end, the bridge is run back, a suitable 
roller path being fixed to the underside of the main 
girders. The bridge is run in and out by a pair of 
hydraulic cylinders, 

Sir W. G. Armstrong and Co. are now erecting a bridge 
of this class, which is a good example of its kind, over the 
80ft. entrance to the Kattendyk Basin at Antwerp. The 
length of this bridge, which is designed for both road and 
railway traffic, is 159ft., and the width 30ft. over all. 
There are two main girders, each 9ft. deep. The roadway 
is paved with wood, and carries one line of steel rails, 
The total weight of the moving parts, including counter- 
weight, is about 350 tons, The lifting presses are each 
31,;in. diameter, and 3ft. 2in. stroke, and are hooped with 
steel. The rollers are 3ft. Gin. diameter, and 124in. wide, 
and are also hooped with steel, and the roller path on the 
bridge is of the same material. The hauling cylinders are 
placed below the rear end of the bridge. 

For opening and closing dock gates three forms of appa- 
ratus are commonly used. The first consists of a cylinder 
fixed at the back of the wall below the quay level, and 
fitted with a plunger and multiplying sheaves as in a crane 
or hoist, the chain being attached at one end of the cylin- 
der and at the other to the gate. Two such cylinders are 
required for each gate, one to open and the other to close. 
This method has, for reasons of economy, been to some 
extent superseded by those to be described below, but has 
important advantages, especially where the gates are 
much ‘exposed to the action of waves. In the second 
method the chains are passed over a crab provided either 
with an ordinary barrel or with a cupped drum, and 
driven by a rotary hydraulic engine. The machinery is 
kept entirely below the quay level, and a sunk capstan 
head is provided by which the crab can be worked by 
hand in case of emergency, if the hydraulic power is not 
available. At the new Langton Docks, under the direc- 
of Mr. Lyster, the machines for closing the gates have 
been furnished with spiral drums so as to take up the slack 
chain quickly and without waste of power. Rotary hydrau- 
lic engines are often applied to existing hand-power gate 
crabs. The third class of gate machine is a modification 
of that last described. The chains, instead of being fixed 
to the gates, are attached to the lock walls, and pass over 
guide sheaves on the gates and above the heel-posts to the 
crab, which is placed in a chamber in the quay as near the 
heel-post as convenient. By this device the crabs for the 
opening and closing chains can be placed side by side and 
worked by one hydraulic engine.. The necessity for chain- 


ways through the walls is also avoided, and the founda- 
tion work is much simplified. 

The simplest and best form of hydraulic machine for 
opening and closing sluices is a cylinder fixed vertically 
over the paddle or sluice door, and fitted with a piston 
and piston rod or plunger attached tothe paddle. A hand 
force pump, either fixed or movable, is usually provided 
for working the sluice by hand when required. ie some 
cases a screw is used instead of a hydraulic cylinder, the 
nut being driven by a hydraulic engine. 

It will give some idea of the extent to which hydraulic 
power has been applied to dock gates and sluices, if we 
state that at Liverpool and Birkenhead alone, Sir W. G. 
Armstrong and Co. have, under the direction of Mr. 
Lyster, the engineer, erected about 262 sluice machines, 
and applied power to upwards of sixty-four pairs of gates. 
The steam pumping engines which supply the water under 
pressure for working hydraulic machinery are for the 
most part horizontal, and the pumps are worked directly 
from the steam pistons, the piston rods being placed 
behind, and in the same line with the cylinders. Con- 
densers, either jet or surface, are usually supplied with 
the larger engines, which are often constructed on the 
compound principle. Sir W. G. Armstrong and Co. have 
now in hand an engine of this description for the Royal 
Albert Dock, which is a 7 example of its class. This 
engine—which is the third of the same pattern made for 
the company, the first having been erected in the year 
1874—has two high-pressure cylinders, each 14in. diameter, 
and two low-pressure cylinders 25in. diameter, the stroke 
being the same in each case. 

An air vessel is sometimes substituted for a weighted 
accumulator. This plan was adopted in the case of the 
machinery for some hopper barges on the Tyne, the first 
of which was constructed in the year 1865, and has sub- 
sey been carried out in several cases ashore and 

oat. 

Under certain circumstances, as for hydraulic machinery 
for working guns on board ship, the accumulator is now 
— with, and the pumping engine is designed so as 
to be capable of great os rapid variations of speed. 

Sir W. G. Armstrong and Co. have recently introduced 
a new method of adjusting the power of a hydraulic 
machine, such as a crane, hoist, or engine, to the work 
actually to be done, so as to economise the consumption of 
water from the accumulator. This apparatus, which is 
patented by Messrs. Greathead and Martindale, is very 
simple, and is a description of injector, forming part of the 
working valve, and by which the water under pressure, as 
it passes from the pressure main through the valve into 
the working cylinder, carries with it a certain proportion 
of water from an open tank near the valve. The amount 
of water under pressure required to fill the cylinder is thus 
diminished—the extent of the reduction depending on the 
difference between the full power of the machine and the 
actual force it is required to exert. 

Hydrants for extinguishing fire are also made on this 
— The high pressure water from the accumulator 

ing made use of to intensify the pressure of the water in 
ordinary service pipes, so as to make it available for this 
ry These injectors are being largely adopted at the 

yal Albert Docks, in London, and are likely to prove of 
much value. | 


STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S SHOW, DERBY. 

Tue Royal Agricultural Society’s Show opened at Derb 
on Tuesday, so far as the implement yard was concerned, 
under the most favourable possible auspices. The show- 
yard is situated in Osmaston Park, about a mile from the 
town ; and the site is exactly what was wanted, admirable 
shade being supplied in various places by noble beech trees. 
The soil is all gravel, and the ground stands high, so that 
even should rain fall a great quantity will be needed to* 
convert the surface into mud. The yard is larger than 
that at Carlisle, the implement department having 
12,750ft. of shedding against 9780ft. at Carlisle, and it is, 
on the whole, well arranged. The system of numbering is, 
however, open to improvement. There are 293 stands, 
and the catalogue contains particulars of 5960 entries, 
which, however, have not all been filled up; Messrs. 
Paxman, Davy, and Co., for example, having been too busy 
to exhibit wads they took space, and the same may be 
said of other exhibitors. Derby is a town of 90,000 
inhabitants. Large as it is, however, much difficulty has 
been found in providing accommodation for a host of 
visitors, and many have had to find quarters at Matlock, 
Leicester, and other towns, within easy distances by rail. 
The Midland Railway Company's works have done much 
for Derby, and it may be worth stating that the station 
with its works and sidings occupies no less than 250 acres. 
We propose here to ook of the engines exhibited. In 
another article we deal with the sheaf-binding reaping 
machines, a competitive trial of which will take place in 
August on a farm near Derby, and next week we shall 
speak of such miscellaneous exhibits as most deserve to be 
mentioned. 

With three exceptions, the agricultural engineers of 
England show nothing new in steam engines at Derby 
The exceptions, taking them in alphabetical order, are 
Messrs. Aveling and Porter, of Rochester; Messrs, Burrell 
and Sons, of Thetford, and Messrs, Richard Garrettand Sons, 
of Leicester. Messrs. Clayton and Shuttleworth, Robey and 
Co., and Ruston and Proctor, all of Lincoln, and Messrs. 
Marshall and Sons, of Gainsboro’, exhibit no engines 
which present any specially novel features calling for 
description. The same may be said of the “ Farmers’ 
engines, of Messrs. Howard of Bedford; Messrs. Ran- 
somes, Head, and Jefiries, of Ipswich; the Reading Iron- 
works Company; Messrs. Barrows and Stewart, of Ban- 
bury; Messrs. Turner, of Ipswich; Messrs. Brown and 
May, of Devizes, and several other eminent firms. Messrs. 
Paxman, Davey, and Co., Mr. Savage, of King’s Lynn, 
and one or two other well-known firms, do not exhibit at 
all; and it is worth notice that very few firms show engines 


in motion, If we say that the engines exhibited although 
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not new are of good workmanship and design, we say 
nothing more than they deserve. Some makers—notably, 
for example, Mr. W. Allchia, of Northampton—steadily 
improve in this respect year by year; firms which we 
shall not name make no advance. They are either unable 
or unwilling to take a lesson from others, and so we see 
crude workmanship and crude design exhibited year after 
year with much placid contentment on the part of the 
exhibitor, whose customers probably never find their way 
into a showyard, or avail themselves of any opportunity of 
learning what a well-designed, well-made engine is like. 

The three firms which we have cited as exceptions to the 
general rule, exhibit compound engines ; and the type of 
compound engine adopted has obviously been determined 
by considerations in which the question of economy of 
fuel does not necessarily play an important part. The 
compound system for portable and traction engines has 
not, indeed, heen adopted so much to save fuel as to meet 
a popular fancy. There is a fashion in steam engines just 
as there is in ladies’ dress ; and if the public will buy 
compound and neglect simple engines, the engineer will 
do well to consult the popular taste ; but it is evident that 
it is highly desirable that each firm should have a compound 
engine of its own, and so keep clear of rivals. There is 
a story told of a clockmaker who undertook to invent a 
new escapement every day for a year, provided they 
were not all to be good escapements, and it is said 
that he his task. When such lead- 
ing firms as Messrs. Aveling and Porter, Burrell, Gar- 
rett, and Marshall have begun, others must follow ; 
and it is quite as easy to invent new methods of 
compounding as it is to invent new escapements. 
We see no reason why every agricultural engineer in the 
kingdom should not exhibit a compound engine of a 
different type next year. We do no more than bare 
justice if we add that up to the present moment 
Messrs. Richard Garrett and Sons are the only makers of 
compound portable or traction engines who have given us 
any proof that such engines are more economical than the 
ordinary simple portable engine. Probably the time has 
not yet come for other firms to do this, and Messrs, Gar- 
rett have perhaps been exceptionally fortunate in being in a 
position to test a compound engine for economy. But a 
statement of the work actually got out of compound 
engines by the firms making them should not in justice to 
themselves and the public be much longer delayed. Is it 
hopeless to expect the Royal Agricultural Society to test 
compound engines next year ? 


The compound engine exhibited by Messrs, Aveling and 
Porter we illustrate fully on page 44. It is intended for 
use on tramways, in chalk pits, and such like, and as a 
contractor’s locomotive. But beyond this it is put forward 
tentatively as the forerunner of a new type of passenger tram 
car engine, and it has much to recommend it. It is 
carried on two spiral — at the back, and one 
transverse leaved spring at the front end, so that it is 
sustained on three points of support. The crank axle and 
the dviving axle are carried in an H frame at the back 
of the fire-box, which frame is one casting, and 
slides up and down between angle irons rivetted to the 
sides of the fire-box, so that the engine can rise and fall 
without affecting the distance between the driving axle 
and the crank shaft. As the engine is carried on three 
points of support, it is not likely that much bending or 
tendency to distortion will take place in the H frame, 
more particularly on tram rails. The engine has fifty-six 
tubes, and the exhaust is taken into a belt round the smoke 
box, and passing downwards, then rises through a short 
blast-pipe fixed in the bottom of the box, entering 
above a petticoat pipe, so as to distribute the draught 
among the tubes. Whe object is to render the exhaust 
silent, and this end is we believe perfectly attained. The 
engine is compound, Kingdon’s patent. The arrange- 
ment has we believe been very successfully worked out by 
a Dartmouth firm—Messrs, Simpson and Denison—for 
steam launches. We give a section of the cylinders and 
valve on page 40, which scarcely requires any description. 
No packing is used between the cylinders. The piston 
rod has a series of grooves turned in it, as shown, 
and being made a _ good fit, the leakage is, we 
are informed, quite inappreciable in a — 
engine. It will be seen that the steam has a g 
deal of travelling to do through ports and passages ; 
as to whether the engine is more or less economical 
than the well-designed single-cylinder engines which 
have hitherto been made by Messrs, Aveling and 
Porter we cannot say. The engine was only finished 
in time for the show with great difficulty ; and its unusual 
absence of finish bears testimony to the haste with which 
it was turned out, so that no opportunity for testing it for 
economy has yet arrived. When the test takes place it 
ought not to be forgotten that the boiler is of exceptionally 
design, and will probably give a high evaporative 

uty. Messrs. Simpson and Denison state in a circular 
that “careful analysis of a large number of indicator 
diagrams—Richards’ indicator—taken in trials before re- 
ferred to, has. proved beyond doubt that the engine will 
give out an indicated horse power for every 16 lb. of water 
evaporated per hour, and supplied to the engine in steam 
at 75lb. pressure, even in small sizes.” It is somewhat 
disheartening to find engineers writing thus in 1881. 
The analysis of a diagram, however carefully made, supplies 
no information whatever as to the quantity of steam which 
actually passes through the cylinder. If 16]b. of water 
per horse per hour were accounted for by the indicator, 
then the engine is very far indeed from being economical. 
But the water accounted for by the indicator, and that 
actually used, are two very different quantities. 

Messrs. Burrell and Sons, of Thetford, show the most 
novel engine exhibited at Derby. We shall probably 
illustrate it at another time; just now the firm do not 
wish drawings to be published. It is what is called a 
10-horse power traction engine, with a Landore steel 
boiler. It isa compound engine, fitted with Joy’s valve 
gear and a new steam steering gear. It is a curious type 
of compound engine, but very simple. There are two 
cylinders, arranged tandem fashion, as in Kingdon’s engine 


just described, but an ingenious conical metallic packing 
is introduced between the two cylinders, which packing is 
automatic, The high-pressure cylinder is double-acting in 
a sense; the low-pressure cylinder is single-acting, and 
plays the part of guides, the end of the connecting rod 

ing pivotted directly to the centre of the large 
piston. This piston is fitted with a broad junk ring 
to take the strain due to the angular thrust and pull of 
the connecting rod. It is also provided with a 
trunk running in a bush, to further relieve the piston. 
There is one slide valve for both cylinders, as in Kingdon’s 
engine ; steam is admitted first to one side of the small 
piston. The engine ‘then, asa Cornish man would say, 
“comes indoors.” At the end of the stroke the steam is 
exhausted into the opposite end of the small cylinder and 
into the space behind the large piston. Thesmall piston is 
then in equilibrio, the same pressure being on both sides, 
and the engine “goes out of doors.” At the next 
stroke steam is admitted again to the crank end of the 
small cylinder, while the steam now in the cylinder 
exhausts, and so the process is repeated. The diagrams 


SCALE 


which we annex will serve to make the action clear. There 
is, it will be seen, no gap between the two, but instead 
there is the sudden fall of pressure in a vertical line which 
takes place the moment the exhaust from the small cylinder 
takes place. At first sight it would appear as though the 
whole of the steam passing to the opposite side of the 
small piston did no work on the expansion stroke and was 
moor but this is not the case. In the ordinary com- 
pound engine from the total pressure on the large 
piston has to be deducted the back pressure on the small 

iston. In this engine, of course, no such deduction has to 
te made, and the large cylinder is consequently much less 
in diameter than it would otherwise have to be, which is an 
important advantage, as it permits the compound engine to 
be constructed on the same centres as the ordinary simple 
engine. The arrangement is, we believe, the invention 
of Mr. Burall, manager to Messrs. Burrell and Sons. 
Joy’s valve gear has already been described and illustrated 
in our pages. Without drawings it would not be easy to 
make the mode of its application to this engine intelligible ; 
its action leaves nothing to be desired. We come now, 
lastly, to the steering gear, also the invention of Mr. 
Burall. This consists of two small vertical double-acting 
cylinders, working by the aid of dog links a small 
crank shaft, the end of which carries a worm which gears 
in a worm wheel on the end of the chain steerage shaft 
usually fitted to traction engines. The little steering 
engine is bolted well forward to the side of the water tank 
under the engine. The admission to and exhaust of steam 
from the engineare effected by aningenious rotary slide valve, 
which is a long cylindrical bar, fitted with ports and packing, 
and caused to revolve by the engine. It would be impossible 
to make the details of construction clear without drawings. 
It must suffice to explain the principle of the action of this 
valve :—One end of it works in a nut; this nutis caused to 
revolve by the steersman on the foot plate by a hand 
wheel. For each turn given to this hand wheel and to the 
nut the engine will make one turn; the moment the steers- 
man ceases to turn the nut the slide valve screws itself 
endways in it and shuts off steam, stopping the steering 
engines. Thus the engines are always when in motion 
jciveinn the hand of the steersman and trying to overtake 
him. As the slide valve is double-acting the engines will 
run in each direction, always following the hand of the 
steersman. This gear seems to be as well adapted to 
steering ships as steering engines; and would also be very 
suitable for operating the link motion of large marine 
engines. It cannot overrun itself, and when left to itself 
always stops. 

The third firm we have named, Messrs. Richard Garrett 
and Sons, show a portable engine which is new in its way, 
as is Messrs. Burrell’s traction engine. This is acompound 
engine, almost identical with that whose performance 
during a test run on the brake we reported in Tur Enat- 
NEER last year. The novel feature about this engine 
is the boiler, which, with the engine, we illustrate 
on page 41. The fire-box is of peculiar shape in 
cross section, as shown by the diagram, page 41. At the 
tube plate end it is fitted with a vertical tube about 5in. in 
diameter outside. In this tube is established a rapid circu- 
lation when the furnace is alight, preventing the accumu- 
lation of cold water under the fire-box. At each side of 
the tube is fitted a swinging door faced with fire-brick. 
When these doors are open access can at once be obtained 
to the fire-box end of the tubes; when closed they make a 
bridge, and over the top of this bridge all the products 
of combustion must pass on their way to the flues. Six 
of the top flue tubes are fitted with prolongations which 
extend aeons the smoke-box to the outer air. When 
the fire is alight there will be a draught up the chimney 
whether the engine is at work or not, and this draught 
causes a rush of air in through the tubes in question. 
This air is heated by traversing the smoke-box and the 
boiler, and it meets full tilt the products of combustion 
coming over the top of the bridge. The result is a mixing 
of these last with air, and consequently the prevention of 
smoke. A very careful and elaborate series of trials have 
been carried out with a straw burner fitted with this 
arrangement, with a result of an increased evaporative 
duty of nearly 25 per cent. With coal also the results 
obtained have been highly promising. The use of 


flue tubes for the admission of air to furnaces was tried 
years ago by Edward Wilson in locomotives. His arrange- 
ment has been described and illustrated by Holley. But 


Wilson’s use of the principle was different from that of 
Messrs. Garrett, in that he took no precautions to make 
the entering air encounter the escaping gases and mix with 
them. The combination of these air tubes with the 
bridge is, so far as we can see, quite new. The use of 
bridges, we may add, and deflectors of all kinds is very 
old, but it is quite possible to make a new combination of 
old devices which will succeed where they have failed. 
The diaphragm shown in the smoke-box is movable, and 
is employed only to distribute the hot air equally through 
the box, to regulate the draught, and to act as a spark 
arrester in some degree. The same firm also show a short, 
externally fired boiler, with tubes, to supply the compound 
fixed engine which we illustrate. This engine is identical 
with that on the boiler of the portable engine. A cast 
iron tank bed-plate is used, which being of just the shape 
and dimensions of the portable boiler, the engine will fit 
either independently. ‘This is an ingenious way of making 
one set of patterns do for two types of engine, and the 
result is a very good and satisfactory job. Messrs. Garrett 
also exhibit a tandem compound portable engine. We 
give sections of the cylinder and valves on page 41. This 
may, we understand, be regarded as, in some sense, an ex- 
perimental engine; only a few runs have as yet been made 
with it, and no decided opinion can be pronounced on its 
economy. It has not, we understand, as yet equalled the 
performance of the double-cylinder compound, although 
it has given very good results, 


The engines we have thus described and illustrated are 
the most noteworthy in the showyard. It may be urged 
that Messrs. Burrell, by introducing steam steering gear, 
have added to the complexity of the machine and retro- 
graded. Thisis a weak argument. Those who use engines 
are becoming in some way better educated, and are quite 
satistied with machines which they would not have thought 
of buying a few years ago. The modern traction engine ig 
all over wheels, and gearing, and pins, and joints, and 
cocks, and gauges, and lubricators, and nuts, and bolts 
and cotters, and clutches, but no one objects. Steam 
steering gear will be found to meet a want. Messrs 
Burrell have led the way, and the other makers of traction 
engines will have to follow. Half-a-dozen engines will 
probably be found fitted with some form of steam steering 
gear at the Smithfield Club Show in December. To 
attempt to stop progress because a little extra complication 
is introduced would, in the present day, be as judicious as 
trying to keep back the tide with a pitchfork. Messrs. 
Fowler, of Leeds, exhibited the “ Yorkshire” engine at 
Kilburn for the first time two years ago. Now there are 
four other important firms, namely, Messrs. Aveling and 
Porter, Burreliand Sons, Marshall, Sons,and Co.,and Richard 
Garrett and Sons, making compund engines. The sheaf- 
binding reaper is a complex engine in all conscience. No 
less than ten sheaf-binding systems are exhibited, to 
to which we refer in another place. It has come to be 
understood that farming, to be made to pay, must be con- 
ducted on a large scale as a manufacturing operation with 
the best machinery; and the farmer will no more object 
now to necessary complication than does the cotton spinner. 
Agricultural engineers have succeeded in inspiring such 
confidence in their powers that the farmer will not hesitate 
to take into the field, and to work with success, mechanism 
which, less well made, would have to be worked, we had 
almost said under a glass case if’ it was to be kept in 
order. 

_ Although no other firms than those named show novel- 
ties in engines of a startling character, several engines are 
to be found in the yard which well deserve notice. For 
example, horizontal engines of considerable dimensions will 
be found at the stands of Messrs. Marshall and Sons, of 
Gainsborough, and Messrs. Ruston, Proctor, and Co., of Lin- 
coln, well worth examination. Messrs. Marshall also show a 
great 14-horse power compound engine, similar to that which 
they exhibited at Islington last year. Messrs. Aveling 
and Porter show a traction engine, new, in that the pro- 
portions have been moditied, the cost has been reduced by 
£50, and the weight has been diminished by 1} tons, 
without any loss of etliciency. Much of this gain has been 
obtained by shortening the fiues and reducing their 
diameter, while increasing their number. The road wheels 
have cast iron rims, 5ft. 6in. diameter instead of 6ft., 
and the tread-ribs are of chilled cast iron. Another 
engine, shown by the same firm is principally remarkable 
for its road wheels, which are 7ft. high. The rim of each 
wheel wascast in one piece, of steel, by Messrs. Jessop. These 
are admirable wheels. In several matters of detail the 
engines made by the Rochester firm are improved year 
after year. 1881 is no exception to the rule. 

Messrs. Fowler and Co., of Leeds, show six engines of 
various dimensions, but nothing new save one engine, 
which is different from those built before by the firm in 
proportion and in some matters of detail, but in nothing 
else. It has been constructed throughout from new 
patterns ; it is quite unnecessary to say a word in praise 
of either the workmanship or design of the engines made 
by this firm. Messrs. Hornsby and Sons, of Grantham, 
exhibit almost for the first time a traction engine. It is 
as nearly as possible the same as that which they showed 
last year at Islington, and it is claimed for it that it is the 
narrowest engine in the showyard. In order to keep the 
wheels close in, however, it has been found necessary to 
reduce the size of the vertical wheels of the jack-in-the- 
box gear, but as these are made of steel, it is probable 
that they will be quite competent to bear the strains 
thrown on them. It is a noteworthy fact that Messrs. 
Hornsby now make all their own steel castings from the 
crucible; and with, to judge from the specimens we have 
seen, uniform success, These castings are, indeed, as 
sound and clean and free from holes and pits as those of 
the most eminent steel makers in the kingdom. The great 
experience which the firm have had in making malleable 
iroa castings no doubt contributes to their success with 
steel. The steel castings are made from special mixtures, 
a considerable proportion of old files being used. At first 
sight it might be imagined that these would be too highly 
carbonised for the intended purpose, but this is not found 
to be the case, 
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‘SECTION THROUCH E F 


Mr. Darby shows his steam digger, not very dissimilar 
from that which did such good work at Carlisle last year. 
There are in this engine certain valuable improvements. 
It is steered while ploughing from the front now, instead 
of from the rear. The digging fork frames are no longer 
connected in any way with the boiler ; each has its length 
of crank shaft set in a separate frame The frames them- 
selves are made of wrought iron instead of steel, which 
was found to be untrustworthy. India-rubber washers 
have been introduced, to prevent noise. The throw of 
the crank has been augmented from 5}in. to 6in., and 
better work is done; and clutches have been introduced 
where nuts and bolts were used before, and so the engine 


ean be got to work, or ready for the road, in much less 
time than has hitherto been necessary. We understand 


SECTION THROUCH A.B. 


The Durham and North Yorkshire Engine Company, of 
Ripon, exhibit a new traction engine. This is a new 
branch of work with the firm apparently, for the engine 
is the fifth they have made. In general appearance it much 
resembles the engines of Fowler or Aveling and Porter. 
The cylinder is on the smoke-box end of the boiler, and 
the steam, admitted high up, descends through a cylin- 
drical-balanced throttle valve worked by the governor, and 
is compelled to rise again to get into the cylinder. It is 


thus a good deal beaten about, and the water is “ knocked” | 


out of it on a well-known principle. The cylinder is the 
only casting bolted to the boiler. The fire-box is enclosed 
in a species of wrought iron cradle, the top of which 
forms the cross-bridge for bracing the horn plates together. 
The engine is carried on coiled springs at the back of the 


SECTION THROUCH CD. 


Parker show a componnd engine for the electric light. 
Two simple engines with distinct bed-plates connected by 
cross frames drive one crank shaft ; externally the cylin- 
ders are of the same size, but the high-pressure cylinder is 
fitted with a liner to reduce its diameter, the space between 
the liner and cylinder forming a jacket. The fly-wheel has 
two sets of spokes and one turned rim for a belt; between 
the spokes works a Hartnell governor, similar to that used 
by Messrs. Turner, of Ipswich. Both engines are fitted 
with double excentrics and Mayer's valves. The governor 
| shifts the cut off excentrics round on the crank shaft. This 
is a very well-made engine and should give very equable 
| turning. At the stand of Messrs. Priestman Brothers is 
| Shown Keable’s patent boiler, a section of which we give 
| in the accompanying engraving. This boiler is made with 


that this digging machine is growing in popularity. Mr. | fire-box, very much as Messrs. Aveling and Porter's tram- | an inverted fire-box, forming a water space, having a single 
Darby has already done a great deal of work with one,| way locomotive—page 44—is carried ; but the designer | cross tube through which the hot air is conducted into the 
and is full of orders for the ensuing season. Thus the | had here three axles to provide for instead of two, and | chimney. By means of the scum cock shown, a very ready 


favourable opinion’ we have already expressed concerning | his bearings are fitted in two cheek plates of wrought iron | 


it are justified by the results of experience. Asanexample! somewhat of the shape shown in the accompanying 


SHANK’'S HORIZONTAL ENGINE. 


of the opinions entertained, it is worth while to quote a, 
letter from Mr. W. J. Beadel, of Springfield Lyons, near 
Chelmsford, to Mr. Darby :— 

“ {nclosed is a cheque for £9 15s., viz., 6} acres at 30s., 
which I pay with the greatest satisfaction. The work 
done upon my farm last week with your Digger is with- 
out exception the most perfect piece of steam cultivation I 
ever witnessed. The small portion of the field (clover 
fed off) which I attempted to plough with horses, but 
from the hardness of the ground was obliged to relinquish, 
is the only part which resists the action of the Bedford 
harrows and Cambridge roll, and must remain until rain 
falls to moisten the clods. That portion dug by your 
machine (twice in a place), I have been able to get pul- 
verised, and in fact prepared for cole seed or swedes, The 
difference in the appearance of the field now and seven 
days since is almost incredible.” 

Mr. Darby publishes the following statement concerning 
the cost of digging and ploughing. We express no 
opinion concerning its accuracy, but we may pcint out 

. that prices vary with the district to some extent. The 
figures apply to the relative cost of work per day on ten 
acres :— 


DIGGER. STEAM ! HORSE 
3 £s.d. 


£8. 4. £s.d. 

Twomen .. v 7 0 Wages of four Keep of thirty 

Coal. -- 015 0 menat4s... 016 0 horses at 
Oil .. -- 0 1 © Coals - 110 0 2s, 6d. . 315 0 

Water -- © 4 0 Water 0 8 © Ten men and 

Interest of Vil -- © 1 0, ten boys’ 
money, de- Interest on | wages.. .. 110 0 

preciation, | capital, wear ' Interest, wear 
wear an andtear .. 110 0; andtear .. 015 0 
£4 5 0} £6 0 0 


di Thus all three axes are kept at the same 
relative distance, the plates with the road wheels following 
the level of the road, while the boiler rises and falls on 
the springs. 


INTERMEDIATE 


Time would fail us did we try to do more than allude 
to the engines of Messrs. Dodman, of King’s Lynn; 
Nicholson, of Newark ; Turner, of Ipswich ; Bagnall, of 
Stafford, who show the Tunis, a well designed and finished 
diminutive locomotive,anda whole host of other makers, who 
have all earned a first-rate reputation for smallsteam engines, 
At the stand of Messrs. Abell, of Derby, will be found 
some small engines of neat design, and good workmanship. 
The connecting rods are of cast steel channelled at the side. 
These engines are sold at a low price. Messrs. Alexander 
Shanks and Co., of Arbroath, have a very fine display of en- 
gines and steam pumps. One of the engines of a new pattern 
we illustrate above. It has agreat many good points to 
recommend it, as will be seen from the engraving. Of the 
pumps we shall have more to say. Messrs. Deakin and 


and simple method of cleaning out the boiler is provided 
without drawing off the water. 


KEABLE’S VERTICAL BOILER. 


We have now, we believe, noticed all the engines which 
call for special remark. We have said nothing, nor is it 
necessary that we should, of a great many other engines, 
more or less good in design and workmanship. We have 
seldom visited a Royal Agricultural Society’s show in 
which less rubbish in the shape of steam engines was to be 
seen. It was a noteworthy circumstance that compara- 
tively a small number of firms showed engines in motion. 
An explanation of this fact may perhaps be found in the 
uncertain character of the weather. This is the first fine- 
weather show held in three years. Kilburn was disastrous, 
and at Carlisle the showyard was little better than a sea 
of mud on thesecond day. A high price is paid for stands, 
and little is to be gained by showing engines under steam 
which have to be reached by perilous and divergent paths 
across narrow planks, a false step from which means 
destruction. It is gratifying to be able to add that nearl 
all the exhibitors can say that they are very busy and f 
of orders, 


SHEAF-BINDING MACHINES AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW, DERBY. 
In 1876 the Royal Agricultural Society offered a gold 

medal for an efticient sheaf-binding machine either 

attached to a reaper or otherwise, and at the Liverpool 

Show in 1877 eight exhibitors entered machines for trial. 

Three of these makers did not, however, send machines 
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COMPOUND PORTABLE ENGINE, RAS. 


SHOW, DERBY. 


MESSRS, RICHARD GARRETT AND SONS, LEISTON, ENGINEERS 
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even for exhibition, and two others who had made | degree of perfection had not been arrived at to suit Eng- 
machines for binding with string, withdrew from the poe gee ner A silver medal was, however, awarded 
competition. There were thus only three machines in the | to Mr. W. A. Wood as a recognition of progress, 
field when the trials took place at Aigburth, namely, ! and high commendation was bestowed on the binding 


GARRETT’'S STATIONARY COMPOUND ENGINE, 


those of Mr. C. H. McCormick, Mr. W. A. Wood, and| mechanism of Messrs, Osborne and Co.’s machine. The 

Messrs. D. M. Osborne and Co, Some fair work was | offer of a gold medal was, however, repeated by the society, 

done on clean ve barley and oats, but the gold | and renewed competition took place in August, 1878, at 
? 


meda] was not awarded, on the ground that a sufficient | Abbots Leigh, Bristol. Ten machines were entered for ex- 


SECTION THROUGH A.B. 
hibition, eight being intended for competition, but only 


three went through the trials, These were the machines 
of Messrs. McCormick, W. A. Wood, and Messrs, D. M. 
Osborne and Co.; the Johnston Harvester Company’s 
machine, a string binder, going through part of the trials. 
The judge in this case awarded the gold medal to Mr. 
McCormick, as fulfilling the conditions laid down, and 
highly commended Mr. Wood’s machine.* String-binding 
machines were hardly better represented than at the pre- 
vious trial, and it is here that the first great difference is 
observable in the machines previously shown and those at 
Derby. The latter are all string-binding machines, though 
some are so made as to bind with wire, with more or less 
change of parts. In America it seems that the objection 
is not now very frequently urged against wire, and the 
National Millers’ Association has withdrawn a resolution 
—— passed respecting the price to be paid for grain 
rom wire-bound corn. Magnetic machines e neces- 
sary to separate the short pieces of wire from the wheat 
previous to grinding; but it was soon found that these 
machines extracted so many nails and other pieces of metal 
besides the wire, all of which were highly injurious to 
mills, that it was evidently economy to use them for all 
corn. The objection on the part of the millers thus ceased, 
and Americans say that animals know better than to eat 
wire in injurious quantities or forms, and thus, in spite of 
what has been said about wire in fodder, wire is still 
largely used in America, though England has decided 
against it. 

The machines exhibited at Derby—in mse to the 
repeated offer of the Society of a prize for the machines 
which shall be proved to be the best at some trials in 
about a month’s time—are divisible into several classes :— 

A. Machines which tie with string only. 

B. Machines which tie with string or wire. 


C. Machines of which the binder forms part of a com- — 


bined sheaf-binding reaper. 


*The knotting and cu of this machine was very fully 


tting mechanism 
iustrated in of the 17th August, 1877, 
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D. Machines attached to an ordinary sheaf delivery 
reaper. 

k Machines attached to a form of horse rake or gleaner, 
and intended to pick up and bind the crop after cutting 
by an ordinary reaper. 

F. Machines which ordinarily bind the sheaves by time 
or at set distances apart. 

G. Machines which bind the sheaves by quantity or 
weight, irrespective of distance apart. 

Most of the machines exhibited b belong to the Classes A 
and C, and to these attention may be first directed. The 
first met with is that of Mr. W. A. Wood. The reaper 
portion is of the general form known as the Marsh machine, 
in which the crop as cut falls on an endless travelling 
canvas platform, by which it is delivered to the lower part 
of and ee two inclined endless canvas elevators, by 
which it is delivered to the binding platform, as illustrated 
in THE ENGINEER, 8th March, 1878. The string binding 
mechanism, however, bears no likeness to the wire binding 
apparatus there and elsewhere illustrated. The crop is 
continuously delivered to the binding platform, and 
is packed up against a lever by a series of short tines 
jointed to a small revolving barrel. The lever against 
which the packing is done is held in position by a spring, 
and controls a clutch, by which the packing tines are 
thrown out of gear as soon as a sufficient quantity 
is packed for a sheaf of the desired size. By 
the same movement the binding mechanism is put 
into gear, and the sheaf tied and ejected. As soon as 
the ejection has taken place, the packing tines are again 
thrown into gear, and the binding mechanism out of gear. 
The whole of the sieaf-binding mechanism is above the 
sheaf, which is tied at the top, and a peculiar feature of 
the machine is that, if the string breaks anywhere below 
the binding arm point, it re-threads itself, and it is only 
known that the string has broken by the appearance of a 
very small sheaf. The breaking of the string is thus, it is 
said, seldom attended with the necessity for stopping the 
machine. The knotting of the string in this machine is 
ween by a pair of open hooks on one small vertical 

ollow spindle, the one hook having a motion similar to 
the other, which it follows under the resistance of a small 
friction-grip spring belt, by which the hooks are caused to 
grip the string for a brief interval during the cutting, 
which is performed by a small knife. It is of 
course impossible to describe the mechanism of the 
knotting and cutting apparatus without the aid of 
drawings, which we are at present without, and can only 
indicate the general character and essential differences in 
the mechanism of the machines exhibited. Beside being 
so constructed that the uniform size of the sheaves is 
automatically preserved, the whole binding mechanism 
may be thrown out of gear by the driver when necessary, 
but this will seldom be required, as in turning at the 
corners, for instance, less corn is cut, and the knotting 
mechanism is automatically kept out of gear until a 
suflicient quantity of corn is packed to make a sheaf. Mr. 
Wood’s machine presents several excellent features, almost 
all the parts are simple in form, and have obviously been 
constructed with a view to cheap construction in large 
numbers and facility of repairs and renewals. 

The next machine met with of this class is Messrs. King 
and Bomford’s patent, as made and exhibited by Mr. H. 
J. H. King, of Newmarket, near Stroud, Gloucester. The 
reaper part is similar in character to that above described, 
but the binding mechanism is essentially different. Messrs. 
King and Bomford, like several others in this country, 
have gone through a prodigious amount of labour in pro- 
ducing the present form of their machine, and also like 
many others, have contributed no small sum to our Patent- 
office for inventions, many of which have become more or 
less obsolete before the present form of apparatus was 
arrived at, and before it was seen that string would have 
to replace wire. This machine also belongs to classes A, 
C, and G, but instead of the period of binding the sheaf 
being determined by its size, it is determined by 


weight. The crop, as delivered by the elevator, falls 
upon-a number of arms forming a kind of grid 


platform, a little above the binding platform proper. 
This grid is kept up by a weighted lever, and as 
soon as the necessary weight of crop has fallen upon it to 
depress the grid, the binding and pressing arms and 
mechanism are thrown into gear, the sheaf bound and 
ejected, and the binding mechanism thus again thrown out 
of gear until the necessary weight for the next sheaf has 
accumulated upon the grid. The knotting and cutting 
apparatus in this machine is all under the binding plat- 
form, and the ditferent parts receive their motion from a 
compound horizontal slowly-revolving face cam of rather 
large dimensions. The knotter consists of a revolving 
hook within a tube, which receives both a revolving and 
reciprocating motion from the cam. The binding and 
pressing arms in this machine are of considerable size, but 
do not necessarily take more power to work than the 
smaller arms of Wood’s and other machines, The 
machine is well made, and the parts appear to be of 
sufficient size and strength to perform the work for which 
they are designed ; but it may be suggested that the 

riod of ‘binding the sheaf may possibly be affected 

y the jolting of the machine as it moves over a field, 

and which may sometimes cause the sheaf to descend a 
little earlier than the counterbalance weight would allow 
when the machine stands still, or the reverse may take 
place. Possibly a spring may be found more effective in 
securing uniformity than a weight. 

The machines exhibited by Messrs. Hetherington and 
Co., and one of those by Mr. Bamlett, need no descrip- 
tion, as they are constructed under the patent of 
Messrs. King and Bomford. Mr. Bamlett, however, 
exhibits a new machine in this same class. The knotting 
and cutting mechanism is beneath the binding platform, 
and the binding arm is of the large crane neck form. The 
cutting of the string is effected by a circular knife, but the 
knotting apparatus is of the tube and internal hook 
character. Its exact form cannot be described, as the 
machine was not completed at the time of our visit, but 
was in the hands of the fitters in preparation for the trials. 


The next machine in this class, or in the three classes 
A, C, and G, is that of Messrs. Richard Hornsby and 
Sons. In this machine, as in Mr. W.- A. Wood's, the 
whole of the knotting and cutting gear is above the plat 
form, the knot being tied on the top of the sheaf and in 
sight. The mechanism is the same in principle as that of 
Mr. Wood’s machine, but the knotting hook is of the 
hollow form, with an internal hook of the crochet hook 
character for drawing oer of the string through a loop 
made by the revolving hook and tube. This apparatus is 
amongst the simplest shown, and the are cheaply 
produced and easily renewed ; but it would be difficult or 
impossible to describe it without drawings. 

The Johnstone Harvester Company shows the 
other machine in these classes. The knotting, cutting, 
and sheaf-forming apparatus are all above the 
binding platform, the knot being made in sight on 
the top of the sheaf. The sonia of binding is auto- 
matladiy determined by size or quantity of corn, the 
knotting mechanism being somewhat different from either 
of those above referred to, though the knot is of the same 
form. The binding platform is not horizontal as in the other 
machines, but inclined to the part at which binding takes 

lace, the edge of the table being fitted with flaps, which 
all down when the sheaf is tied and allow of its ejection. 
The knotting hook is of a simple form, and the string is 
severed by a simple knife blade. The parts are all such 
as can be cheaply made and with facility renewed. Messrs. 
Samuelson and Co., Banbury, exhibit two well-made 
machines fitted with this form of binding apparatus and 
one of their low level binding platform machines, also 
fitted with this string binding gear. 

The next machines to be noted are those which comprise 
the classes A, C, and F, namely, the combined machines 
which bind with string and by time, instead of by size of 
sheaf. The first of these is that of Messrs, J. and F. 
Howard. This machine has not the appearance of being 
a combination of two American machines. The knot- 
ting and cutting apparatus is under the binding 
platform, and the binding takes place at set inter- 
vals, but under the control of the driver’s foot. 
The knotting and cutting mechanism is contained in 
a small wrought iron box frame, which, instead of being 
fixed as in the machines already described, has a recipro- 
cating motion to and fro on the binding table. Under the 
box is one fixed flat horizontal casting, about 24in. long 
and 4in. wide, provided with one zig-zag channel ; this 
takes the place of the moving cams of other machines, 
motion being communicated to the mechanism by small 
rollers projecting into the zig-zag channel. The binding 
or knotting hook is perhaps the strongest of all those 
shown, and is of such general form that it may be produced 
in duplicate for renewals, &c., with sufficient facility to 
make fitting in each individual machine unnecessary. A 
needle works within the hook, but it is also strong 
in form, so that in making the knot it is not likely 
to break in catching the string, and drawing it 
through the loop. Most of this mechanism is of wrought 
iron or steel, which is perhaps somewhat suggestive of ex- 
pensive fitting, in assembling the parts, which may not be 
soseverely felt in the works as out in the field when renewals 
are wanted. There is no reason, however, why all these 
parts should not be made as exactly alike as parts 
of rifles, &., and it is noticeable that the price of 
Messrs. Howard’s machine is lower than most of those 
exhibited. The arrangement of the device for cutting the 
string and gripping the end is exceedingly good. 

Thenext machine of classes A,C, F,is thatof Mr. G. Kears- 
ley,of Ripon. Thismachineisalso distinct from the American 
machines in design, and is Mr. Kearsley’s invention. The 
binding and pressing arms are above the binding table, and 
the knotting and cutting mechanism beneath it. One 
horizontal shaft driven by a pair of mitre wheels gives 
motion, by means of one compound grooved cylindric cam 
and one small tappet cam, to the knotting hook and to the 
cutter and gripper, which are in one piece, and in this 
case travels up to the knotter as the knot is made, so as to 
remove unnecessary strain from the knotting hooks, The 
binding and pressing arms are simple in form and in 
motion, atid the pressing arm acts as the ejector. The 
machine is less in height than others, and the parts of the 
binding mechapism are less in number than in some 
of the others described. The period of binding is set, but 
the apparatus is under the control of the driver. 

The only other machine in these classes belongs also to 
Class B, as, with a change of the knotting and cutting 
mechanism, wire may be used instead of string, the extra 
set of apparatus for wire binding costing a few pounds, 
This machine is exhibited by Messrs. Aultman and Co., of 
London. In this machine the binding and pressing arms 
are similar in form to those of the King and Bomford 
machine, and the binding mechanism is all below the binding 
table. The knotting hook and cutting gear are, however, 
essentially different from any others, though the hook 
with internal tube and looping needle is found in 
Messrs. Hornsby’s machine. the mechanism in Messrs. 
Aultman’s machine is worked by one face cam on a hori- 
zontal shaft, and no machine in the show tied its sheaf 
with less jerking or noise. Messrs. D. M. Osborne and 
Co. and Mr. McCormick send machines, but not those 
they intended to show, the machines of both these makers 
being detained by the stranding of the Britannic, As that 
vessel has been got off, however, their machines will be in 
time for the trialsif not forshow on the last two orthreedays. 

In Class D only one machine is exhibited, and this by 
Messrs. Kingsford, Fairless,and Co.,of Kingston-on-Thames. 
It belongs also to Classes A and F, It is a Samuelson’s 
ordinary sheaf-delivery reaper with the quadrant platform 
removed and replaced by one carrying a number of end- 
less leather belts crossed by wood strips, and running on 
rollers kept tight by springs upon the roller bearings. A 
little above the knife-bar is a roller revolving at a sufficient 
speed to carry the crop on to the endless leather belt plat- 
form, and another roller is placed close to the knife-bar to 
carry the straw when short on to the endless platform. The 
latter delivers the crop to the binding mechanism, which 
is placed at the rear of the main wheel of the machine. 


The binding mechanism is the same as that employed in a 
machine of Class E, and consists of gathering, pressing, 
and binding arms above and knotting and cutting me- 
chanism below the travelling platform, all fitted 
in a small box completely closed with the exception 
of a slot into which the string passes. The knotter con- 
sists mainly of a prong hook and a split crochet hook, the 
necessary motion to these and the cutter knife being con- 
veyed by one simple connecting rod attached to an inter- 
mittently moving crank. The arrangement of the small 
mechanism is very compact, and offers in this respect some 
advantages notsecured by othermachines, The tensionon the 
string is automatically varied, so that it runs loose when 
the string is being drawn out to encircle the sheaf, and 
is tight when the knotting and cutting are performed. 
The binder involves no additional levers for the control of 
the machine by the driver. 

Turning now to Class E we may first mention that of 
Messrs. Dnpien, Fairless, and Co. In the front of the 
machine isa number of rake teeth like those of an ordinar 
horse rake, and above isa pair of double or tong teeth 
which take the crop from the gathering teeth and deposit 
it at the rear of the machine. In passing there it is encircled 
by the binding string, and one part of the central com- 
bined pressing and binding arm, directs the string into the 
slot in the Faas mechanism box where it is caught 
by the revolving knotting hook and tied. <A feature 
in the mechanism is that the knot is tightened by it from 
the supply string, so that the tightening does not depend 
upon the expansion of the sheaf after it is liberated from 
the cutter. The knotting and cutting mechanism works 
smoothly, and though it needs to be nicely made, the parts 
may be made of sutticient strength, and of forms which 
admit of facility of production and repairs. The little 
box containing this mechanism can be easily removed from 
the machine for storage in winter or for repairs, 
and a duplicate of this box of apparatus might advan- 
tageously accompany each machine. The machine is 
mounted on three wheels in the same line, so that 
should one wheel be over a furrow the others carry 
the machine at the proper level. A friction strap-brake is 
applied to the wheel from which the binding mechanism 
is driven, so that in case of any obstruction the whole 
apparatus ceases to operate until the obstruction is removed. 
The machine ties at set intervals, but this is under the 
control of the driver, so that the machine belongs to classes 
A, E, and F. 

Another machine in Class E, is shown by the Johnston 
Harvester Co., and this belongs also to Classes A and G,. 
The machine is carried on two wheels, and collects by 
tines, but the crop is raised to the binding mechanism by 
means of an apron of endless tined chains. The binding 
apparatus is fitted with a pair of packing tines, which 
press the crop against a lever, the latter being kept in 
position by a spring; but as soon as sufficient corn is 
pressed in the lever gives way and moves a clutch, by 
which the packing tines are thrown out of gear and the 
knotter into gear. The binding apparatus has several 
points of resemblance to that of Mr. Wood’s, and the 
new one of Messrs. Hornsby, and the parts are simply 
made. The knotting takes place at the top of the sheaf, 
the whole of the gearing being above it, and consisting of 
cheaply made and easily renewed parts. 

Another machine of this class—and which also belongs 
to Class B, A, and F—is exhibited by the Notts Fork and 
Implement Company, of Ranskill, Bawtry, Yorkshire, and 
is made under the patent of Mr. J. G, A. Walker, of Danes 
Hill, Retford. In this machine the knotter is carried in a tube 
mounted in a slide havingasimple reciprocating motion. The 
string is passed round the sheave by a binding arm, 
which takes it from a quantity collected by tines, and 
passed up a metallic guiding surface or apron at the 
rear of the machine. The machine presents some good 
features, but we cannot describe it without the drawings, 
which we shall be enabled to give shortly. 

The remaining machine, which is also of Classes E, A, and 
F, is exhibited by Mr. G. Spencer, of Dutlield, Derby, as 
made for him by Mr. W. Abell, of Derby. It is a smaller 
and, perhaps, lighter machine than either of the others, 
and is intended, like the two first-mentioned, to gather 
either after swathe or sheaf-delivering machines. All the 
machines hitherto described tie either tight slip knots or 
double black knots, but this one of Mr. Spencer’s simply 
twists the ends of the binder and tucks them under. This, 
though not a knot at all, seems to hold firmly on the sheaf. 
The binding apparatus throws out of gear when a sheaf is 
ejected, and is put into gear again by the driver when the 
sheaf is collected. 

There are several other matters connected with these 
machines and others of their class to which we shall refer 
in another impression, The sheaf-binding machines we 
shall more particularly describe when the competitive trials 
take place in a few weeks time. 


ENGLISH ENGINES.—In the United States a startling bit of news 
comes from Connecticut. We hear that the organisation of a 
joint-stock company in Hartford to manufacture an English engine 
is proposed. A Hartford capitalist holds the exclusive right for 
its manufacture in the States, and has sent agents to England to 
look into the subject. Whatengine can this be? Can it be possible 
that an English engine can be made which is better than the 
native product? 

SovurH KENsINGTON MusEvuM.—Visitors during the week ending 
July 9th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10a.m to 10 p.m., Museum, 8023; mercantile marine, building 
materials, and other collections, 3357. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
2232; mercantile marine, building materials, and other collections, 
425. Total, 14,037. Average of corresponding week in former 
years, 17,642. Total from the opening of the Museum, 20,127,806. 

THE BUENOS AYRES INTERNATIONAL EXHIBITION OF MACHINERY, 
&c.—Mr, John Hayes, C.E., of 27, Leadenhall-street, the repre- 
sentative of this exhibition in England, informs us that he has 
now received instructions frum Buenos Ayres to the effect that it 
is definitely arranged to open the exhibition on February 15th, 
1882, a copy of a decree by the Argentine Government granting 
the use of the Plaza Once de Septiembre in which to hold the 
machinery section of the exhibition, and which is signed by the 
President of the Argentine Republic, has also been forwarded to 
Mr. Hayes by the Commissioners at Buenos Ayres. 
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RAILWAY MATTERS. 


THE length of railroads built in the United States in the year 
ending April 1st, 1881, was 6113 miles, or twice the mileage of the 
preceding twelve months, 


THE final link of the Darjeeling Steam Tramway was opened on 
the 4th inst. Calcutta is now in direct communication with its 
sanatorium. At a banquet given on the occasion, Sir A. Eden 
congratulated Darjeeling on being the first Himalayan station to 
connect itself with the railway system, and described the line as 
one of the most remarkable railways in the world. 

THE Select Committee of the House of Lords have refused the 
application of the Skipton and Kettlewell Railway Company to 
extend their line to Aysgarth, though the Committee have sanc- 
tioned its extension as far as Buckden, At present the promoters 
only intend to take powers for the construction of the line to 
Kettlewell, though they have made — with the con- 
tractors to commence operations at once in the construction of this 
portion of the line, 


THE Westerham Valley Railway has been opened for traffic. The 
new line commences at Dunton-green, on the main line of the 
South-Eastern Company, where it branches off, and goes through 
or by the villages of Chevening, Chipstead, Sundridge, and 
Brasted, where there is a station, to Westerham, a market town 
of Kent, close to the borders of the county of Surrey. The railway, 
which is nearly five miles long, serve the purpose of connecting the 
town and the fertile district known as the Westerham Valley, with 
the metropolis, 


WueEn the Bill authorising the abandonment of the Forth 
Bridge came before the House of Lords’ committee last week, it 
was at once withdrawn, owing to the recent decision of the North- 
Eastern, Great Northern, Midland, and North British Railway 
Companies to guarantee a fixed and perpetual dividend of 4 per 
cent. per annum on the share capital instead of a conditional 
guarantee on the se | of the bridge. The estimated cost of 
constructing the proposed bridge is over £1,375,000, or less than 
that designed by the late Sir Thomas Bouch, 

A Setect Committee of the House of Lords have ed that 
vortion of the Guildford, Kingston, and London Railway which, 
it was agreed, should be constructed by the South-Western Rail- 
way, but have refused to sanction the branch line, which was to 
have crossed Great Bookham-common to join the South-Western 
Railway at Leatherhead. As the other branches between Surbiton 
and Guildford were abandoned in the Honse of Commons in 
favour of this Leatherhead extension, the Bill as now passed by 
the Lords only authorises the construction of the main line 
between those two points. The other portion of the line from 
Surbiton to Fulham, which is to be constructed by an independent 
company, has passed unopposed, 


THE Lancashire and Yorkshire Railway Company, in order to 
meet increasing traffic requirements of the engines: working the 
Preston district, have commenced the erection of a large new loco- 
motive shed at Lostock Junction. This shed will be 224ft. long by 
140ft. wide, and will provide accommodation for thirty-two engines 
of the largest type, whilst along one side will run a suite of offices 
and mechanics’ and other workshops for repairing purposes. The 
roof will be in thirteen spans of 17ft., supported upon cast iron 
coluinns, with troughs running the whole length of the shed to 
carry away the smoke from the engines. ‘The shed is being 
erected from the designs of the company’s architect, and the con- 
tractor is Mr. Bridge, of Burscow. 

In addition to the parcels postal facilities in France recently 
mentioned in this column, the French Minister of Public Works 
has induced the French railway companies to agree to an arrange- 
ment by which packages such as are not admitted to the mails 
because of dimensions, &c., and up to the weight of 111b., 
will be carried between any two points in France for 10d. 
when delivered at stations, and for 12°5d. at consignee’s address ; 
besides which a Government tax of 2d, on each has to be paid. 
The very great convenience of these eye yom to the public is 
evident. A lady on the Russian border of Prussia can have her 
bonnet sent to her from Paris for22c. The Railroad Gazette thinks 
that this must greatly stimulate the trade of the large cities at the 
expense of the smaller towns, especially in France, where it brings the 
Paris shops virtually to the doors of every house in the Republic. 

Dvrine the month of June a number of experiments on the con- 
sumption of naphtha have been made on the Tamboff Saratoff 
line by the engineer, M. Poretsky. The following points were 
established :—(1) Steam was got up from cold water to a pressure 
of 100 lb. on the square inch in two hours, and by burning 4 poods 
—or 144]b.—of naphtha. Usually in the same locomotive, with 
coals aided with wood, three and a-half hours are required, and 
26 poods of coals and wood—936 lb. (2) The apparatus can be 
kept in use forty-eight hours without stoppage for cleaning, after 
which only two hours required to clean out. (3) In running 
1500 versts it was only required to stop the locomotive twenty 
minutes for fuel, and the driver and stoker have almost nothing to 
do, except to stop and start, the apparatus simply requiring open- 
ing more or less of the feed. (4) The flame is so well thrown 
over the whole of the fire-box that after running 40,000 versts it is 
considered only one-half remount is necessary as opposed to coals. 
(5) Whilst it was found possible to evaporate 13}§ lb. of water with 
1b. of naphtha, the absolute result with new men and on the 
— — was 9 lb., or about two and a-half times more than the 
coals used, 


In the course of the meeting of the Railway Rates Commission 
on the 1st inst., Mr. George Finlay, general manager of the North- 
Western Company, stated that immediately before the construc- 
tion of the railway between London and Birmingham the whole of 
the traffic by road and canal was 45,400 tons per annum, while the 
traffic carried by the North-Western alone in 1870 was 56,000 tons, 
and in 1880, 78,741 tons. This was exclusive of what was carried 
by the Great Western or the Midland companies or the canals, the 
latter carrying more than they did at the time he had mentioned. 
This showed that although the rivalry between the three great 
companies went on, the traffic was constantly increasing. The 
traffic between Liverpool and Manchester was carried by canal, at 
a cost of 15s. per ton, and the time taken was twenty hours. 
When the railway was opened the charge for the same class of 
traffic was 10s. per ton. In 1841, Pickford and Co. charged 
between Manchester and London, for bales and cases, 57s. 6d. per 
ton, and the railway companies now charged 40s. for the same 
articles ; and there was a similar reduction in other articles. In 
providing goods statién accommodation the North-Western had 
spent £2,300,000 in London, £812,000 in Manchester, £250,000 in 
Birmingham, and £1,913,000 in Liverpool. This was exclusive of 
passenger stations. The sum actually spent in providing goods 
stations in Liverpool was twice as much as was required originally 
to construct ‘ho Masehasier and Liverpool Railway. The cost of 
landing goods in London—the loading, and the unloading, &c.— 
was 2s. 11d. per ton, at Manchester 1s. 8d., at Birmingham 1s. 5d., 
and at Soy y 1s. 7d. per ton ; and if they added interest upon 
the capital laid out in stations at 4 per cent. per annum, less the 
amount received in the way of rent, the cost in London would be 
4s. 3d. per ton, Manchester 2s. 4d., Birmingham 1s. 9d., Liverpool 
2s. 2d. In addition to the expenditure they incurred in the con- 
struction of these large stations, they had to provide an enormous 
mass of sidings for the reception of train loads. At Willesden the 
had provided twenty miles of sidings, and at Edge-hill, Liverpool, 
thirty miles; and they had in course of construction at the latter 
place another eight miles, This showed that so costly was the 
construction of terminal accommodation, that they ought to be 
allowed for terminals, and he considered that their right was borne 
out, not only by their statutory powers, but by the necessities of 
the case and by the experience of carrying on the business. The 
one cost of loading and unloading at each station was 9d. 
per ton, 


NOTES AND MEMORANDA. 

In the United States there are 560 cities and towns which have 
hydrant water supply, adapted to the use of water motors. 

THE census returns for South Australia show that the population 
is 278,000. In 1871 it was 185,626 souls; in 1876, 213,271; and in 
1881, about 147,000 males and about 130,000 females. In the last 
ten years the rate of increase in South Australia has been 49°76 per 
cent. 

In a letter on the heat in the tropics, to the editor of the Times. 
Mr. G. J. Symons gives the following as the highest point reached 
by the shade thermometer in the years 1874-80 :— 

Mauritius. Bombay. 


eg. deg. log. deg. 
Average for the seven years 84°) .... 87°3 .... 
Absolute highest .. .. .. 80°0 .. .... 92% .... 963 


A TABLE which shows that the wages of thirty-six different trades 
in France in 1877 averaged 52 per cent. higher than in 1853, has 
been published by La Statistique de France. The lowest increase 
given is 40 per cent.—colliers’ wages—and the highest 74 per cent. 
—bakers’ wages. The compiler of the data notes that the rise in 
wages has been greatest in those trades in which a has 
come largely into use; and states that the price of has 
remained stationary. 

THE Municipal Council of Paris has recently made a great im- 
provement in the arrangements of the Morgue by adopting the 
refrigerating apparatus of M. Mignon and Rouart at a cost of 
53,000f. the bodies on view will thus be enabled to be preserved 
for any length of time within reason, and the sanitary conditions 
of the Morgue will be greatly altered for the better, while the longer 
period of exposure will frequently further the ends of justice and 
give more frequent opportunities for identification. 

A variety of coal, said to be the most highly-carbonised member 
of the coal series hitherto described, has been found near Schunga, 
on the western shores of Lake Onega—Jahrbuch fiir Mineralogie— 
it contains about 91 per cent. carbon, 7 or 8 per cent. water, and 
1 per cent. ash. This coal is extremely hard and dense, has an 

mantine lustre, is a good conductor of electricity, and has a high 
specific heat—0°1922. Although containing as much carbon as the 
best graphites from Ceylon, it is not a true graphite, inasmuch as 
it is not oxidised by potassium chlorate and nitric acid, but behaves 
towards those re-agents like an amorphous c 


THE authorities of the Paris Mint propose to substitute for the 
present bronze pieces, now almost as familiar in England as in 
France, a new coinage of a smaller and more elegant kind contain- 
ing 20 per cent. of nickel. Specimen coins have been struck of the 
respective values of about a halfpenny (5 centimes), a penny, and 
twopence-halfpenny. The die used is an old one, cut in the 
troublous time of 1793. Its device is an allegorical head of the 
Republic wearing a cap of liberty. It will be well for the Royal 
Mint to adopt a similar plan so far as the metal is concerned, for 
the bronze coinage of this country, as it is, is simply disgraceful. 

WRITING in answer to a tion on ing out lime incrusted 
water pipes, a correspondent of the American Manufacturer 
writes :—‘‘ As a sort of ‘shop kink’ I give you a curious experi- 
ment tried on an engine water supply pipe that had become choked 
up with lime incrustation. After hammering it for an hour or two 
and kindling a fire all over it, without any result, one end was 
plugged up, and about a pint of refined coal oil was poured in the 
other end—all it would hold—-leaving it to stand all night. The 
next morning the entire mass slid out a solid lime core. Before 
trying this we thought of throwing the pipe away as useless, and 
getting a new one.” 

THE summary of the population of the several provinces of the 
non-Hungarian portion of the Austrian Empire, according to the 
report of the Central Statistical Commission for taking the census 
last December, is as follows :—Lower Austria, 2,329,021; Upper 
Austria, 760,879; Salzburg, 163,566; Styria, 1,212,367; Carinthia, 
348,670; Carniola, 481,176; ‘Irieste, Istria, &c., 650,532; Lyrol, 
805,326; Vorarlberg, 107,364; Bohemia, 5,577,134; Moravia, 
2,151,619; Silesia, 505,772; Galicia, 5,668,170; Bukovina, 569,599 ; 
Dalmatia, 474,489. ‘otal tor the Austrian Crown Lands, 
22,130,684. This gives a total increase for the eleven years, since 
the census of 1879, of 1,734,054 or &°5 ver cent. 


As a summary of a climatological table for the British Empire for 
1880, Mr. G. J. Symons gives the following :—Highest temperature 
in shade, 106°9 deg., at Cape of Good Hope, on Vecember 28th ; 
lowest temperature in shade, — 44°4 deg., at Winnipeg, on Decem- 
ber 28th; greatest range, 134°7 deg., at Winnipeg; greatest mean 
daily range, 24°8 deg., at Cape ot Good Hope; least mean daily 
range, 77 deg., at Barbados; highest mean daily temperature, 
81'1 deg., at Ceylon; lowest mean daily temperature, 32°4 deg,, at 
Winnipeg; driest stations, Melbourne and Mauritius, 72 deg. ; 
dampest station, Cape Breton, Sydney, 83 deg.; highest tempera- 
ture in sun, 159°5 deg., at Calcutta; greatest raintail, 77°90in., at 
Barbados; least raintall, 17°70in., at Cape of Good Hope; most 
cloudy station, Barbados, 6°9; least cloudy station, Cape of Good 
Hope, 3°9. 

On of the recently introduced substitutes for gold, which has 
become very popular in some of the jewelry and other manufac- 
tories of fine wares in France, is composed as follows :— 
100 parts, by weight, of copper of the purest quality, fourteen 
of zinc or tin, six of magnesia, three and six-tenths of sal 
ammoniac, limestone, and cream of tartar. The copper is first 
melted, then the magnesia, sal ammoniac, limestone, and 
cream of tartar in powder are added separately and gradually. 
The whole mass is kept stirred for half an hour, the zinc or tin 
being dropped in piece by piece, the stirring being kept up till they 
melt. Finally, the crucible is covered and the mass kept in fusion 
thirty-five minutes, and the scum being removed. the metal is 
poured into moulds and is then ready tor use. ‘The alloy thus 
made is represented as being fine-grained, malleable, takes a high 
polish, and does not easily oxidise. 

HERREN Holetschek and von Hepperger, of the Vienna Observa- 
tory, have calculated the comet’s path from the data furnished by the 
various observations taken since it first became visible to European 
observers, and especially those taken at Kiel, Hamburg, and 
Leipsic. They estimate that it reached the point of its orbit 


_hearest the sun on the morning of June 17th, at a heliocentric 


distance of about 14% millions of miles. On June 29th its 
distance from the earth was 7} millions of miles. ‘To-day this 
distance will haue increased to 124 millions, by July 23rd to 
174 millions, and by August 4th to 22 millions of miles. As its 
distance from the sun also has been daily increasing, its brilliancy 
must speedily disappear. So long as it will be visible, it will 
occupy a position in the heavens between 8 and 114 deg. from the 
a — moving in the direction of the middle star of the 
e Bear. 


THE German Imperial Statistical Department has set an 
example which would be advantageously followed by us. It has 
prepared an “ Agricultural Atlas of the German empire ”-—Atlas 
der Bodencultur des Deutschen Reiches—which will be published 
during the present month. It will contain fifteen maps, accom- 
panied by explanatory text and tables. This will be the first 
trustworthy statement for the whole of Germany, based on actual 
figures and statistical data, of the amount of land under cultivation 
in the various districts, and the kinds of cultivation. Four maps 
represent generally the state of the four chief classes of cultivation 
—tillage, pasturage, meadow, wood. Five maps represent specially 
the districts growing grain of any kind, two deal with the potato 
production, two with the growth of agricultural trade, one with 
the production of fodder of all kinds for cattle, one with land in 
actual tillage and fallow land. The tables give figures which repre- 
sent, not only the absolute acreage employed in any particular 
kind of production, but also its proportion to the total area alto- 
gether, and the total area under cultivation, or in tillage, The 
text gives explanations of the chief results of the figures, 


MISCELLANEA. 


Tue Britannic arrived off Holyhead on Wednesday morning in 
tow of three tugs. 

Messrs. TaNcyE Bros., of Birmingham, have just taken an 
important Admiralty contract for the supply of pulley blocks, 
They have had the contract, year by year, for the last six years ; 
it has now been renewed for a definite period of five years. 

A PLAN for the construction of sewerage works to deal with the 
sewage of the Cole Valley district at a cost of £25,000, presented 
to the Birmingham, Tame, and Rea District Drainage rd by 
its engineer last Tuesday, has been approved, and steps are being, 
taken to carry out its recommendations. 

Messrs. I. C, Jounson Anp Co., Portland cement manufacturers 
of London and Gateshead, have received intimation that a medal 
and diploma have been awarded to them at the Melbourne Exhibi- 
tion. A medal for superiority of manufacture was awarded to this 
firm at the Sydney Exhibition last year. 

THE Municipal Council of Paris are contemplating taxin 
or and telephone wires placed in the sewers. The propo 
tax is 20f. per kilometre up to 500, 30f. from 500 to 1000, 40f. from 
1000 to 1340, and so on, with an increase of 10f. for each 500 
kilometres, The Electrician says, the number of kilometres of wire 
placed in the sewers being about 7000, the Compagnie des 
Téléphones will have to pay something like 59,500f. 

WE learn that at the recent Port Elizabeth Show, South Africa 
the first prize has been awarded for the “ Invincible” Centrifugal 
Pump, ot which Messrs. John and Henry Gwynne, of the Ham- 
mersmith Ironworks, are the patentees and manufacturers, as 
being the best ‘‘irrigation” pump. At the Nimes (South of 
France) trials, held on tbe 1st inst,, the first prize for the best and 
most economical irrigation pump was also awarded to the makers 
for this pump. 

WE have received from Mr. W. E. Wood, of Darlaston, a copy 
of his Chart of the South Staffordshire Iron Trade. The chart 
is so arranged as to show ata glance the prices and fluctuations 
therein for the past thirty-nine years, of marked bar iron 
common pig iron, coal, slack, and cost of puddling. To all 
connected with the iron trade the chart has special value, as 
affording at a glance information which it would take some time 
to hunt up from ditferent sources, 

Ovr Birmingham correspondent says that Messrs. J. and 8S, 
Roberts, ironfounders, of West Bromwich, have this week secured 
an order from the Wolverhampton Corporation for 200 tons of iron 
pipes required for waterworks purposes, “‘to be delivered as 
required by the engineer,” a period which will probably extend 
over a couple of years. Thé price of the 2in. pipe is £4 12s. 6d. 
per ton, of the 3in. and 4in. £4 7s. 6d., of the Sim. and Gin. £4 5s, 
per ton, and against the larger sizes, for which special prices are 
required, £7 lds. per ton is set down. 

At the Chicago Stove Works, on the 10th ult., where the union 
moulders are on a strike, and where the non-union men are 
working, as a moulder was about to charge a flask with molten 
iron he accidentally discovered a package containing two pounds of 
gunpowder, which had been hidden in the mould by some unknown 
party. Had the powder not been discovered a terrific explosion 
would have taken place, and it is fearful to ccntemplate the loss 
of life and property that would almost inevitably have ensued. 

he American Manujacturer commenting on this, admits that 
rattening and trade outrages are not peculiar to England. 


On Wednesday afternoon there was launched from the ship-yard 
of Messrs. Rayiton, Dixon, and Co., the iron screw steamer 
Lesseps, which has been built to the order of Norwegian owners. 
Her dimensions are 270ft. long by 34ft. Yin. breadth of beam, and 
24ft. 3in. depth of hold. Her gross tonnage will be about 1825, 
and she will carry about 2500 tons dead weight on 22ft. draught. 
She is built on the three decked rule, having main and upper decks 
laid, the latter being of iron; water ballast in the after hold and 
in a large chamber in main hold forward of the engine-room. She 
will be titted with engines of 150-horse power by Messrs. Biair and 
Co., of Stockton. 


THROUGHOUT the most important part of the area in South 
Stafiordshire affected by the operations of the Mines’ Drainage 
Commissioners, the water in the mines is being gradually got 
under. In the Bilston and ‘Tipton mines during the last few weeks 
there has been a subsidence of as much as 11ft. ‘Lhese results are 
mainly due to surface drainage improvements, and to the re-start- 
ing of several of the pumping engines of local firms. Messrs. 
Addenbrooke's Rough Hay engine, at Darlaston, is that which has 
been most recently set in action, after standing for some years. It 
contains two l6in. lifts, and can raise close on three million 
gallons of water per day. 


THE truth seems to be coming out about the London water 
supply. In concluding their report on the water supplied to the 
inhabitants of the metropolis for June, Mr. Crookes, F.R.S., 
Professor Odling, and Dr. U. Meymott ‘lidy, who are acting for the 
president of the Local Government Board, say :—Judged by our 
daily examinations, the water supplied to London is in our opinion 
whether considered as to its efficient filtration, or as to its proper 
aeration, or as to its purity and wholesomeness, unimpeachable. 
The result of our six months’ work, and the examination during 
this period of 1127 samples, enable us to state that as an excellent 
drinking supply it leaves nothing to be desired. 


THE Brest-St. Pierre cable, laid in 1869, which was broken on 
the 12th November last, has been picked up in 1700 fathoms of 
water, and repaired by the Telegraph Construction and Mainten- 
ance Company, with their steamship Scotia, under the superinten- 
dence of Mr. F. R. Lucas, engineer to that company, and Mr. H. 
C. Forde, acting as engineer upon behalf of this company. As a 
consequence of the repair just effected, telegraphic communication 
between France and the United States of America, by this com- 
pany’s cable vid Brest has, been restored. The company has now 
tour Atlantic cables at work, vid Valentia, and vid Brest, and their 
system throughout is in good working order and condition. 

THE Cardiff Corporation have had: an able report presented to 
them by Mr. Wilhams, the engineer appointed to report on the 
various water schemes that are feasible, and there is now a strong 
probability, the bias of the engineer being clearly in that direction, 
that the ae selected for a great reservoir to supply Cardiff will 
be near the Breconshire Beacons, and six miles to the north of 
Merthyr Tydfil. The rocks are sandstone, and the quality of 
water admirable. The distance from Cardiff would be about 
thirty miles, and cost slightly over £200,000. This scheme would not 
be so great as the Liverpool one, which is to get water from the 
Verniew, North Wales ; but Carditf will have water of equal purity 
at a much less cost. 

THE annual meeting of the Municipal and Sanitary Engineers 
and Surveyors, held in Birmingham at the close of last week, was 
the third visit which that body has paid to Birmingham. The 
total membership is now a little over 200. Mr. W. S. Till, of 
Birmingham, was elected president for the ensuing year, and 
delivered as his inaugural address a very complete summ 
description of the borough. In a discussion which took place on 
Friday upon the Corporation Sewerage Works, which had been 
visited upon the previous day, Mr. J. Lemon, Southampton, 
strongly protested against the continuance of the intercepting 
works at Montague-street, which he described as one of the most 
disgraceful exhibitions of sanitary work he had seen. ‘Che present 
system was likely to spread disease. One of the most interesting 
papers which were read was by Mr. R. Vawser, of Manchester, on 
** Rivers Conservancy.” ‘Lhe author held that the Lill was drawn 
with a due regard to all existing and vested interests, and that it 
deserved the earnest support of sanitary authorities. At the 
annual dinner the vice-president, Mr. Lewis Angell, of West Ham, 
said that the Association were extremely gratified with the 
reception that they had met with from the Birmingham people, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—AsaHer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twrermeyver, Bookseller, 

NEW YORK.—Tae Wittmer and Rooers News Company, 
81, Beekman-Street. 


PUBLISHER'S NOTIOE. 


*," With this week's number is issued as a Supplement, a Two-page 
Engraving of No. 3 Winding Engine, Silksworth Colliery. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
receive it, 


TO OORRESPONDENTS. 


answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

«"* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. _ No notice whatever will be taken of 


8. T.—The Great Eastern was launched without her machinery. 

W. 8. anv Co.—Communications in reply to your inquiry await your appli- 
cation, 

J. H. D.--So far as we are aware the coupling is new, and would probably 
work very well, 

C. W. B. C.—The Grantully Castle was built during the autumn of 1879. She 
has not been illustrated in Tue EnGineer, 
. Y. Z.—Friction brakes are now jitted to nearly all omnibuses after a more 
or less keen opposition based on prejudice. Wagonettes and carriages used 
in hilly districts are also so fitted, The existing brakes are so simple and 
efficient that it is not easy to see how any improvement can be effected in 
their construction, 


LINING TINS. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged to any of your readers who can give me infor- 
mation about a new lining for preserved meat and fruit cans. I believe 
it is the invention of a Dunstable firm. Tin Can, 

July 1th. 


A NON-CONDUCTOR. 
(To the Editor of The Engineer.) 

Srr,—" Founder” does not say whether there is any space between the 
dwelling-room wall and that of the drying stove. If there is not a space 
it would seem difficult to prevent the conduction of the heat. A very 
thin space would be of little use in any case, either for containing, say, 
slag wool, or air, but an air space arranged so,that a current of air would 
be maintained in summer and could be stopped in winter, would be the 
most effective means of preventing the heating of the dw -room. 

London, July 14th. Yprow. 


(To the Editor of The Engineer. 

Sir, —I observe ‘‘ Founder's” letter in Tue Encineer of last week as to 
the best means to prevent heat passing through the wall of a dwelling- 
house from a stove adjoining. If he place a board partition, say 6in. 
from the wall, in the dwelling-house, and fill the vacancy with common, 
but clean, garden soil riddled fine, it will prevent the heat being 
objectionable. If there is room between the stove and the wall of the 
house this would be the proper place to pat the soil, and he will soon 
ascertain the thickness or depth of soil required. The Cornish engineers 
cover the tops of their boilers in this manner to retain the heat, and it 
answers well; so does feJt, but the smell of the latter in a sitting-room is 
very objectionable. Sand is also used, but nothing better than soil. If 
the wall is not very hot a less thickness than Gin, will suffice. 

B Hall, Chesterfield, July 5th. Ricwarp G. Coke. 


SUBSCRIPTIONS. 

Tae Enorneer can be had, by order, from any newsagent in town or country 
at the varwus railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. - £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Enorneer Volume, Price 2s, 6d. each, 

Many Volumes of Tuk Enoineer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
tape Subscriptions sent by Post-office order must be accompanied by 

etter of advice to the Publisher, Thick Paper Copies may be had, ¥ 
preferred, at increased rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 


Remittance + in London, —Austria, Buenos Ayres, Ceylon, France, 
and Alge Greece, Ionian Islands, Norway, Panama, on Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 


ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 

charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of THE ENGINEER, 163, Strand, 


DEATH. 
On the 29th June, in India, Tos. LaNFEAR TANNER, 
eldest son of the late Thomas Tanner, of Welford, Berks, 
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THE ELECTRIC LIGHT IN COLLIERIES, 

“THE good old times” is an expression frequently heard, 
and as frequently misunderstood. If we try to ascertain 
the particulars in which the “olden times” were so much 
more favourable than the present we meet with an insur- 
mountable difficulty. Close investigation shows that civi- 
lisation has advanced, although the idealistic mind realises 


that it iseven now very imperfect. Certainly, the “ olden 
times” had not ever and anon to deplore the decimation of 
a vi population by a calamitous explosion in a coal- 
mine, for coal-mining is in reality of no very ancient date. 
The, to us, all-important mineral has been commonly in 
use but a few centuries, yet the interest that now concen- 
trates around it is universal, Upon its quantity, quality, 
and position depend the material resources of empires. 
Great Britain, without the wonderful development of this 
material which pertains to her, would be comparatively 
urknown in the world. America looks to her vast stores 
of coal as the germ of her present, and still more of her 
future greatness. But coal is not to be obtained in the 
large quantities required for modern industries without 
great labour and frequently great danger. The weight 
obtainable at a surface outcrop is small, and hence the 
necessity for deep mining. Over and above the dangers 
incidental to all mining operations, in this case there exists 
that arising from the explosion of the gases gradually 
excluded from the coal as it is hewn, or more rapidly from 
the holes in which it has been accumulating for ages. The 
means of obviating this danger has always been an inter- 
esting problem to both the practical and the scientific mind. 

Chemists have analysed the gases, and tell us that the 
most dangerous is that called light carburetted hydrogen, 
or more commonly marsh gas (CH,), consisting of one 
atom of carbon combined with four atoms of hydro- 
gen. It is also well known that carbon combines 
with oxygen to form a very dangerous suffocating gas 
called carbonic dioxide (CO,), consisting of one atom of 
carbon to two atoms of oxygen. Again, hydrogen combines 
with oxygen to form water H,O, which consists of two 
atoms of hydrogen with one of oxygen. Suppose, then, a 
quantity of marsh gas to exist in a mine, it requires to be 
mixed with penal a an explosive mixture is obtained. 
If, however, we have a mixture consisting of four volumes 
of oxygen to every two volumes of marsh gas, and this 
mixture is brought into contact with matter of a sufficiently 
high temperature, such as a flame, or white hot metal, an 
explosion will take place, the resulting compounds being 
the before-mentioned carbon-dioxide and water. Now 
carbon-dioxide, whilst having few, if any, active properties 
upon the human frame, has one negative and deadly one. 
It is that it cannot be breathe]. The marsh gas is the 
well-known fire-damp ; the carbon-dioxide is the choke- 
damp of the mine. These are the gases which have so 
often proved fatal to large numbers of men. In the early 
days of mining the sparks from the primitive flint and 
steel were used to give a feeble light, it being found that 
the temperature of these sparks was not high enough to 
explode the gas. Dr. Henry was, we believe, the first to 
determine that the fire-damp was principally composed of 
light curburetted hydrogen, and this was confirmed by the 
investigations of Davy. The result of Davy’s experiments 
was the well-known safety lamp called after the inventor, 
the “ Davy Lamp.” This lamp depends for its efficiency 
on the good conducting power of metals. Flame is gaseous 
matter so intensely heated as to be luminous. When the 
flame comes into contact with a metal surface, it loses 
much of its heat in consequence of the conducting power 
of the metal, and the gaseous matter is cooled down toa 
non-luminous point. It was found that metal perforated 
with small holes, or wire gauze with small meshes not 
more than ;';in. aperture, were able to cool down the flame 
to the non-luminous point; and so a lamp surrounded 
with such wire gauze was made, the rays of light from 
the flame passing through the small apertures, but the 
flame itself being unable to do so, except under certain 
conditions, such as the gauze becoming white hot, a sudden 
gust of wind, or the enlargement of the holes. At the 
time Davy was perfecting his lamp, George Stephenson 
was working in the same direction, and re a lamp 
which was satisfactorily tried, and is known as the “ Geordy 
Lamp.” Dr. Clanny, Smith, Upton and Roberts, Martin, 
Ayre, Whitehead, Fyfe, Elsin, Bosy, Glover, and many 
others have designed lamps more or less perfect, but 
hitherto no lamp has been invented that is absolutely safe. 
Various parliamentary committees have met and reported 
on safety lamps, but the conclusions they have arrived at 
have necessarily been that almost any one among the large 
variety of safety lamps would render useful service, pro- 
vided due care was exercised in its use. The necessary 
care, however, it is painfully evident, is not always taken ; 
and here, as elsewhere, we so often have to record fatal 
accidents because familiarity breeds contempt and care- 
lessness, 

The introduction of the electric light turned the minds 
of those interested in mining operations in a new direc- 
tion, and it was ae that at last a perfect mining lamp 
might be obtained. Messrs. Molera and Cerbrian in 
California suggested a system, which theoretically admits 
of perfect safety, but its practicability has never been 
determined. The plan of these gentlemen was to have a 
brilliant electric light at the pit’s mouth, and to direct and 
divide this light by means of lenses and tubes to the 
particular — where the light was required. There is 
no doubt that this could be done on a small scale, but on a 
large scale the loss by imperfect lenses, and the enormous 
cost would probably render it useless. Could such a 
method be perfected, there would be no matter at a high 
temperature in the pit at all, and all chance of explosion 
from the light-giving material would be avoided. 

The success of Swan's incandescent lamp for lighting 
interiors of buildings suggested its use for mining opera- 
tions, and Mr. R. E. Crompton, in conjunction with Mr. 
Swan and others, has for some time been experimenting 
with a view to its use in this direction. e recently 
mentioned the trial of the system at the Pleasley collieries, 
near Mansfield, under the auspices of the Mines Accidents 
Commissioners. In these trials two kinds of lamps were 
used—the ordinary Swan lamp, fitted with wooden sconces, 
for the main roads, gates, &c., and a lamp of special con- 
struction for use by the miners. In these special lamps 
the globe proper is surrounded by a second globe, there 
being sufficient air between the two to insure the instan- 
taneous combustion of the carbon should the inner globe 
be These lamps are made to withstand a con- 


siderable amount of rough usage, and the light-giving 
power is altogether independent of position. It seems, 
then, that so ong as the external globe is safe, no danger 
can ‘arise from the ignition of the fire-damp ; so, again, 
should the external globe be broken whilst the internal 
lobe remains intact, and also when the internal globe is 
roken and the external remains intact ; but we doubt 
whether the accidental breakage of both glasses at once in 
a fiery mine would not lead to an explosion. Has the use 
of toughened glass been tried for the globes of these lamps, 
or is its manufacture still too uncertain to admit of its use 
in such cases? Is it possible still further to guard against 
any breakage? For it will be seen that, so long as the 
lobes remain intact, there is no danger from the incan- 
escent carbon. The Davy lamps, and similar lamps, 
possess one valuable property which the electric lamp has 
not, inasmuch as they, to a certain extent, enable the 
miner to tell the state of the mine. The connections to 
the electric lamps are made by means of insulated cables, 
and to avoid chance electric contact the leading and return 
wires are kept far apart; but there still remains the 
danger of accidental contact by means of a piece of curved 
metal, and any such contact gives a sufficiently powerful 
spark to inflame the gas. These details have probably 
been well considered, and the risk from such an accident 
as we have just imagined is so infinitely small that the 
further protection of the insulated wire is unnecessary. 
At any rate, great progress has been made, and the prac- 
tical use of the system will suggest many modifications 
tending to increase its utility and perfectness, and we trust 
that the able engineer who has put his hands to the plough 
will not rest contented till he has placed the miner in afar 
better position as regards safety than he is in at present, 


THE METROPOLITAN AND SUBURBAN GAS COMPANIES, 


Wuite the metropolitan water companies still continue 
eight in number, the gas companies have been — 
among themselves until the thirteen companies whic 
existed in 1860, when the Metropolitan Gas Act was 
, are now reduced to four. But while diminished in 
number, the gas companies have grown in the magnitude of 
their interests. In 1869 the total capital employed was 
under £8,090,000. It now exceeds £13,000,000, For 
several years past it has been the custom of Mr, John 
Field, who for a lengthened period held the office of 
acccountant to the Imperial Gas Company, to issue an 
“ Analysis” of the accounts of the various gas undertakings 
in the metropolis. The disappearance of several of the 
companies, consequent on the continued process of amalga- 
mation, has from time to time reduced Mr. Field’s pro- 
gramme, until at last he finds it necessary to enlarge his 
range, and to include the suburban gas companies. e 
“ Analysis” just issued includes, therefore, not only the 
four metropolitan companies which still remain, but 
thirteen gas companies situated in the suburbs of the 
metropolis. These employ capital amounting in the aggre- 
gate to £1,830,000, the largest being the Brentford, which 
figures for more than £500,000, the Crystal Palace Com- 
any coming next with rather less than £300,000, Colney 
atch being the smallest, with a little under £35,000. All 
the suburban companies appear to supply 14-candle gas, 
but the price varies from 5s. 9d. per 1000 feet at Barnet 
and Colney Hatch, to 5s. at Lea Bridge, 4s. 9d. at Mitcham, 
and lesser prices elsewhere, down to the minimum of 
3s. 3d., the final charge of the Woolwich Consumers Com- 
pany. The accounts of the Woolwich Equitable Company, 
unfortunately, were not received in time for publication. 
The four gas companies belonging to the metropolitan 
area are now, the Chartered, the Commercial, the London, 
and the South Metropolitan. The last named has lately 
grown by absorbing the Phoenix and the Surrey Consumers, 
the capital employed in the combined undertakings being 
raised to a sum approaching £2,000,000. The figures we 
cite are those given in the “ Analysis” as appertaining to 
1880. The employed capital of the Chartered Company 
thus appears as nearly £9,500,000. The Commercial and 
the London do not differ very greatly, the former having 
£746,000 and the latter £859,000. The price of gas to 
the consumer last year was 3s. 4d. per 1000ft. in the 
Chartered district, 3s. 3d. in the Commercial and the 
London, and 3s. in the district of the South Metropolitan. 
The lighting power is said to be 12 candles in the London 
district, and 16 candles elsewhere; but as a different 
burner is used in the two cases, we may perhaps class the 
lower power as 14 candles, The gas rental of the Char- 
tered Company is only a trifle short of £2,000,000, while 
the other three companies take a trifle over £1,000,000, 
verifying the customary estimate that the Chartered 
supplies two-thirds of London with gas The Chartered 
Company employs 16s. 3d. of capital per 1000ft. of gas 
sold, being a reduction of with 1876. 
The London employs 10s. 5d., being a reduction of eleven- 
pence in the same period. At the former date the average 
of the metropolitan companies was 15s. 9d., dropping 
last year to 14s, 5d. The gas unaccounted for averages 
5°59 per cent on the make, as compared with 6°38 in 1876. 
In this respect the most economical company now is 
the Chartered, and the least so the Commercial. The net 
proceeds of residuals are highest with the South Metro- 
politan, and lowest with the London. The net profit on 
1000ft. of gas sold is highest with the Chartered, and lowest 
with the London. The gas sold per ton of coals carbonised 
ave 9529 cubic feet, the Chartered being the highest, 
and the South Metropolitan the lowest. An interesting 
fact in these statistics is the immense quantity of coal con- 
sumed in the production of the London gas supply, the total 
last year being nearly 1,900,000 tons, or about 5000 tons 
per day. The actual gas made averaged 10,220 cubic feet 
per ton, the Commercial being the highest, with a produc- 
tion of 10,476, and the South Metropolitan the lowest, 
with 9803. The Commercial used 6:54 per cent. of cannel 
coal, and the South Metropolitan only 3°14 per cent. The 
Chartered used 7°68 per cent. of cannel, but supplied 5°55 
per cent. of cannel gas, whereas the other companies 
only supplied common gas. The London used 5 ‘27 per 
cent. of cannel. 


It is to be regretted that we have not the complete 
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account from Woolwich. If we had the statistics of that 
town would stand much higher. As it is it only figures 
with £66,000 of employed capital, and a consumption of 
coal under 13,000 tons. The total quantity of coal car- 
bonised in the year by the suburban companies appears as 
245,000 tons; the entire quantity carbonised by the 
metropolitan and suburban companies combined being in 
excess of 2,100,000 tons. In looking at the economical 
results it would be obviously unfair to the small suburban 
companjes to compare them with the large undertakings in 
the metropolis. But comparing them among themselves, 
we find that Barnet employs £2 of capital per 1000ft. of 

as sold, and Wandsworth only 10s. 6d., the average of all 

ing 15s, 10d. The gas made ranges from 10,870ft. per 
ton at Croydon, down to 9500 at Bromley. The gas un- 
accounted for is as little as 177 per cent. at West Ham, 
and very little more at Bromley, while at Colney Hatch it 
is as much as 13°45 per cent.; but the make at the last- 
named place is very small, while West Ham carbonises 
27,000 tons of coal in the year. The entire gas rental of 
the suburban companies is £450,000, Brentford taking the 
lead with £112,500, the next being the Crystal Palace 
Company with £84,000. The net profit of the suburban 
companies is nearly £159,000, that of the metropolitan 
companies is £1,136,000, the complete aggregate being 
£1,295,000, These are large amounts, and show how 
great is the vested interest connected with the production 
of gas mainly as a lighting agent, though not so exclu- 
sively so as in former years. 


NEW NORTHERN RAILWAY PROJECTS. 

Two new railway schemes of some magnitude have been laid 
before the public in the last few days, one of which has been sug- 
gested to the North-Eastern Railway Company as a supplement to 
its present accommodation in the north-east, and the other pro- 
jected independently. Tie first is the scheme for a line of railway 
from Bishop Auckland to Spennymoor, and thence to the east of 
the county of Durham—to the sea-coast near West Hartlepool, 
in fact. The second is a revival of the ambitious scheme of 
several years ago, which traversed some of the Yorkshire dales 
from Skipton, touched Darlington, and ultimately landed at the 
port of Sunderland. Since this last scheme was before Parlia- 
ment there have been great railway changes in the North of 
England ; the line which sprang out of the costly parliamentary 
fight—that traversing Wensleydale—has been made; and in 
addition there has been a completion of several lines to open out 
more fully the North Yorkshire part of the district possessed by 
the North-Eastern Railway, so that in some degree the ground 
that the Skipton and Sunderland line would have occupied 
has been filled. Hence, though it may be possible that the 
project will be laid before Parliament, yet there does not seem 
much hope, with the decision that has been recently given in the 
case of the Ayrgarth and Kettlewell project, that it will be 
carried. But the line from Bishop Auckland—which is the 
revival of a project of five or six years ago—seems in some 
degree likely tu be carried ; for there has been for a score of 
years no increase of the means of communication between the 
east and west of South Durham, though in the interval there 
has been an immense industrial growth, and the planting of 
towns where a generation or two ago there were solitudes. 
Between Bishop Auckland and the sea-coast near it there is only 
a roundabout method of communication, and there are many of 
the intervening colliery villages, populous and growing, 
which have no means of communication. The district is 
wholly in the hands of the North-Eastern Railway, and 
recognising this, the projectors have drawn the attention 
of the Board of Directors of the railway to the scheme, 
and though there has been only a cautious reply, yet 
there are grounds for the belief that in an early session the 
North-Eastern will have a proposal to make to increase its ser- 
vice in South Durham. It is evident that when there is so 
complete a monopoly of the district as that now enjoyed by the 
company, the claims of the industries, and of the growing popu- 
lation upon it are large, and it may therefore be assumed that 
if the opposition in its own district which has been long 
prophecied is to be staved off, the North-Eastern will have to 
meet the wants of the populace in its territory, and will have to 
give unity and completeness to its scheme of lines—unity and 
completeness which could scarcely be looked for in the dis- 
jointed and separate lines that were amalgamated to form it. 


THE PALLISER GUN PRESSURE GAUGES. 


IT may be well to note for the information of those who may 
have missed the fact in the pages of any contemporary, that the 
pressure gauges employed in the Palliser gun which was tested 
to destruction at Erith registered 44 tons to 47 tons pressure as 
estimated from an examination in the Royal Gun Factories, to 
which department the gauges were submitted. It will probably 
be allowed by any reasonable man that the gun did well to resist 
in such a way as to develope this pressure in the act of bursting. 
We believe we may add that the opinion that the setting up of 
the shell was the immediate cause of the destruction of the gun 
is held by good authorities. We think that the character of the 
Palliser converted guns has been well maintained by this series 
of experiments. We have always held that the combination of 
the loose lining of coiled iron with the complete cast iron case, 
which was well calculated to support it, and to supply the 
required longitudinal strength, was most happy as a system of 
conversion. We understand that Sir W. Palliser expects to get 
much greater results from his new guns with cast steel exteriors. 
This may probably prove correct. We look upon the question of 
a new gun, however, asa totally different matter from that of con- 
version, and we would not at all commit ourselves to the Palliser 
system for the former. In the competitive trial we advocate it 
should certainly have a fair opportunity of showing what it 
is capable of doing. 


THE WATER SUPPLY OF MIDDLESBROUGH. 


THF question how best to increase the supply of water to the 
district for which the Stockton and Middlesbrough Water Board 
is responsible, has given rise to several side issues of considerable 
interest. For instance, in order to afford temporary relief at a 
comparatively small cost, it has been proposed to sink one or 
more wells into the magnesian limestone, near the pumping 
station at Broken Scar. The water thence obtainable has been 
proved to be heavily charged with the carbonates of lime and 
magnesia. The steam users of the Cleveland district are strongly 
opposing this scheme. Working large numbers of boilers night 
and day as they are, they cannot do with any increase of 
liability to incrustation. The water at present supplied from 
the river suits them well. Nevertheless, at the usual periodical 
scaling of boilers, deposits up to a quarter of an inch in thick- 


ness are sometimes removed; and if this evil was aggravated to 
to ever so slight an extent, inefficiency, loss, and danger would 
probably result. Three-fifths of the water at present con- 
sumed is for boiler purposes, and therefore the views of 
the steam users are entitled to serious consideration. Not 
only so, but it has been pointed out th.t the whole popu- 
lation is indirectly interested in their prosperity ; for anything 
which would be liable to stop the use of steam power, would 
obviously equally stop the daily bread of multitudes, besides the 
owners of boilers. The other, or opposite view on the well 
scheme, is that a little increase of hardness would not seriously 
affect the working of boilers, and that if it did, manufacturers 
are able, and ought to meet their own difficulties in their own 
way. and at their own expense. This view has at the moment 
most supporters, although, if votes were taken according to the 
amount of rates paid, it is probable the tables would be turned. 
This is only another instance of the penny wisdom, which is 
almost always manifest when a number of provincial ratepayers 
are summoned to discuss important questions of public policy. 
The majority go in for keeping the rates down, at any cost, and 
taking the consequences, if needs be. They want the greatest 
present advantage, and never mind the future. To be prepared 
to submit to present self-denial for the sake of a greater future 
benefit, is the mark of a higher degree of civilization, and must 
not, we suppose, be expected of every one who can hold up a 
hand at a municipal meeting. 


THE CAUTIOUS SCOTCH, 


WE once remember to have seen an excitable, loquacious, 
argumentative, bore, most effectually silenced for the time being, 
by his victim quietly suggesting that he should put his views 
into writing, and forward them by post. The Scotch iron- 
masters seem to have treated somewhat in the same manner, the 
request of the Cleveland Ironmasters’ Association that they should 
receive an emissary from them, to propose putting out ten per 
cent. of their blast furnaces. “Put it into writing,” say they, 
“and then we will see if it is worth our while to discuss it.” The 
omen is not a very favourable one for the Clevelanders. It 
suggests a preliminary private consideration of the written re- 
quest, and perhaps a virtual decision thereon before the verbal 
arguments of the emissary are heard at all. Scotchmen are not 
going to allow themselves to be carried away by enthusiasm, or 
by the excitement of desperation, or by anything else of an im- 
pulsive nature. They want to see what they are going to get by 
such a move, which they do not now possess ; or what loss which 
they are now suffering they will then avoid. They also want to 
pry a little into the future. They must be assured that their 
English competitors will not improve their position in the long 
run, as compared with themselves, in the close competition which 
has long been going on as regards certain markets. All these 
are fair questions for consideration, and especially when they 
come from competitors who are somewhat differently circum- 
stanced. When, in the fable, the giant asked the dwarf to go 
forth with him on a fighting expedition, the latter, if he had been 
similarly wary, might not have come back minus an arm and a 
leg, whilst his more powerful friend was scatheless. On the 
whole, we are disposed to commend the policy of the men of 
Glasgow. 


LITERATURE. 


Mine Drainage; being a Complete and Practical Treatise on 
Direct Underground Steam Pumping Machinery. By SterHEN 
MICHELL. Crosby Lockwood and Co., London. 1881. 

WE are quite at a loss to understand why Mr. Michell used 
the words “ mine drainage ” on the title page of this book. 
It certainly conveys the idea that the book is what it is 
not—a treatise on the unwatering of mines, Of its kind, 
the book is a good book, but then its kind is not very good. 
It belongs to a low type of literature. It contains little or 
nothing original ; but none the less, it may be consulted 
and even read by many persons with advantage. There 
are literally hundreds of steam pumping machines in the 
market, and all those best known to engineers are ve 
fully described and illustrated by Mr. Michell. The 
descriptions have been for the most part published before 
in various ways. Some have been written by the inventors 
or manufacturers of the pumps described ; others by the 
authors of papers read before various societies, such, for 
example, as the Institution of Mechanical Engineers. 
These descriptions are illustrated by engravings, only a few 
of which seem to have been specially prepared for this 
book, and all of which are either a good deal worn or badly 
printed. Messrs. Lockwood get up their books so well in 
other respects that it is much to be regretted they do not 
pay more attention to the printing of engravings. As a 
rule, their woodcuts are worse printed than any others in 
the trade. Why is it that English publishers will not 
take a lesson from American printers and publishers, who 
are half a century in advance of Englishmen in typography 
and its kindred arts ? 

Mr. Michell is very candid and quotes his authorities 
freely, and without any attempt at concealment, and for 
this he deserves praise ; but can it be that he is not capable 
of better things! Is it possible that he will rest content 
all his life with compiling? Perhaps so. It is certain that 
his work in no way supplies a want, namely, a good 
treatise, not toolong, on the principles of mine drainage, 
combined with practical instructions as to the carrying of 
these principles into practice. Where, for example, is any- 
thing to be found on the erection of pumping plant to take 
the place of Watt’s instructions for the erection of his 
engines, now. nearly a century old ? 

Those who wisn for particulars of almost any steam 
ma in the market will find them at once in this book, 

hen we have said this we have said all that need be said. 

It is a dictionary of steam pumps, and a very good dic- 

tionary too, but it is not a treatise on the drainage of mines. 


THE IRON TRADES EMPLOYERS’ ASSO- 
CIATION. 

THE annual general meeting of the members of this 
association was held on Friday at the Royal Hotel, Leicester, the 
president, Mr. Richard Peacock, of Manchester, occupying the 
chair. There was a large attendance. The secretary, Mr. E. 
Hutchings, presented the report of the committee of manage- 
ment of the past year. The chief portion of the report is 


devoted to the question of the Employers’ Liability Act, and 
the best means for protecting members of the Association from 


claims made upon them by workmen under the provisions and 
clauses of the Act. The committee have been advised upon 
high authority, that as all claims made under its provisions must 
in the first instance be brought into a county court, but could 
under certain conditions be carried to the higher courts for 
hearing, it would be of great importance that the first case or 
cases should be thus removed so as to secure at the outset the 
clearest and most conclusive interpretation of the new law avail- 
able. To this end,in November last, the committee passed a 
resolution calling upon all members to report, without delay, any 
accident which might arise in their works after January 11th, 
1881, so that it might, if approved upon examination, be taken 
up and defended at the cost of the Association. That resolution 
was still in force, but up to the present time no case had arisen 
which had called for the intervention of the committee. Another 
protective measure had also been adopted. A workmen’s 
complaint book and notice paper in connection therewith had 
been prepared and sent to all the members of the Association for 
use in their workshops, and these had met with such cordial 
approval on all hands that their use would probably become 
general throughout the leading industries of the country. 
A closer examination into the details of the certain statistical 
returns brought out the fact that the ratio of risks was 
very variable. Eventually it was determined to classify 
the respective industries in the following order ;—Class, A, 
machinists and light industries in the textile machine trades. 
Class B, engineers, tool makers, locomotive builders ; boiler- 
makers, founders, millwrights, &c. Class C, shipbuilders and 
marine engineers. In Class A the returns showed 1 fatal 
accident to every 10,525 men, and 1 minor accident to every 
64 men employed, these figures being based entirely upon 
returns from manufacturers of cotton, woollen, and lace-making 
machinery. In Class B the tables showed that there was 1 
fatal accident to every 2983 men, and 1 minor accident to 
every 67 men employed, this division taking in all the leading 
sections of the engineering trades. In Class C it was found that 
there was a fatal accident to every 1185 men, and 1 minor 
accident to every 26 men employed. 


The terms upon which the committee had concluded to 
issue policies of insurance were as follow: Machinists, 
2s. per cent. upon the amount of wages paid annually ; 
engineers generally, founders, millwrights, tool makers, loco- 
motive makers, marine engineers, boiler makers, &c, 3s. 
per cent., and shipbuilders, 4s. per cent. Dealing next 
with the condition of trade, the committee state that 
there is nothing very satisfactory which can be reported. 
Of the iron trades, with which the Association was most dis- 
tinctly allied, the condition generally had not improved since the 
last annual meeting. 

On the motion of the President, seconded by Mr. John Robin- 
son, of Manchester, it was unanimously resolved that the scheme 
for the mutual insurance and protection of the members of tbe 
association against claims made by their workmen under the 
clauses of the Employers’ Liability Act, 1880, as set forth in the 
committee’s report, be hereby accepted and acted upon under 
the direction of the committee. The general committee of 
management for the ensuing year were next, in conformity 
with the nomination of representatives from the several district 
branch associations, appointed as under: Barrow-in-Furness, Mr. 
C. J. Copeland; Barnsley, Mr, J. Mitchell ; Bradford, Mr. James 
Cole; Bristol, Mr. J. S. Stothert; Halifax, Mr. John Crossley ; 
Huddersfield, Mr. G. W. Tomlinson ; Hull, Messrs. H. 8S. Brod- 
rick and C. D. Holmes ; Keighley, Mr. R. L. Hattersley ; Leeds, 
Messrs. J, Craven, D. Greig, and J. H. Kitson ; Leicester, Mr. 
Joseph Jessop ; Liverpool and Birkenhead, Messrs. A. Bower, 
J. Laird, and H. Shield ; London, Messrs. J. Field, J. Simpson, 
and G. Waller ; Manchester, Messrs. B. A. Dobson, R. Peacock, 
and H. Wren ; Nottingham, Mr. G. R. Cowen; Wakefield, Mr. 
Geo. Rhodes. Immediately after these appointments had been 
made, Mr. John Robinson, of Manchester, was, on the motion of 
the President, seconded by Mr. H. Shield, elected by acclama- 
tion also a member of the committee. On the motion of the 
President, seconded by Mr. J. H. Kitson, of Leeds, a vote of 
thanks was unanimously accorded to the committee specially 
appointed to investigate the returns showing the ratio of fatal 
and minor accidents in the workshops of the members of the asso- 
ciation, and for the great pains they had taken in the preparation 
of the scheme for mutual insurance against claims which might 
be made by workmen under the clauses of the Employers’ Lia- 
bility Act. It was resolved that the next annual meeting of the 
association should be held at Huddersfield. Mr. David Greig, of 
Leeds, was elected President of the Association for the ensuing 
year, and the following gentlemen Vice-Presidents :—Mr. James 
Cole, Bradford ; Mr. C. D. Holmes, Hull; Mr. John Laird, Bir- 
kenhead ; Mr. R. Peacock, Manchester; Mr. H. Shield, Liver- 
pool ; and Mr. John Robinson, Manchester. Mr. J. Field was 
re-elected to the office of hon. treasurer, a position which he has 
held since the formation of the Association, and the proceedings 
were then brought to a close. 


WINDING ENGINES—SILKSWORTH COLLIERY. 

We publish this week a two-page engraving giving a plan of 
No. 3 winding engine, Silksworth Colliery. An elevation of one 
engine appeared in our last impression, Next week we shall 
complete our notice of these engines, giving further illustrations 
and descriptive particulars. 


TENDERS. 


NEWHALL WATER SUPPLY. 

TENDERS for supplying and laying 5in., din., and 3in. water 
mains, with valves, hydrants, &c., for the water supply of Newhall 
and Stanton, near Burton-on-Trent. Mr. Charles R. Walker, 
Cannock and Walsall, engineer. 
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THE ENGINEER. 


THE DUFFIELD BANK RAILWAY. 


Ar Duffield Bank, not far from Derby, Mr. Percival Haywood, a 
gentleman of independent fortune, has constructed a narrow gauge 
railway, which engineers visiting the Royal Agricultural Society’s 
Show will do well to see. The following description of this little 
line has been prepared by Mr. Haywood, and we illustrate the 
engines from drawings with which he has supplied us. 


Objects of the Railway.—This paper does not pretend to discuss 
the whole subject of light narrow gauge railways, but is merely a 


short account of the writer’s experimental line, with such notes as 


may possibly be of use to those interested in gauges of 2ft. or 
under, It is hardly at the present day necessary, as it would have 
been when this line was first constructed, to offer an apology for 
considering such miniature railways as something more than toys. 
Their quickly increasing popularity during the last few years is 
sufficient acknowledgment of their utility under suitable conditions. 
In the year 18714, the writer, after various preliminary trials, deter- 
mined to construct a model railway of 15in. gauge, no less size 
appearing to offer sufficient stability for practical use, although a 
9in. gauge has been built for some friends asa toy ; the wagons being 
3ft. by 14ft. inside, and the passenger carriages sdaiiting one on each 
seat, 1e stability of this very small line is perfect enough when 
unhampered by persons riding upon the wagons, but man being an 
article of standard size, it is clear that there is a minimum gauge 
which will with safety resist his attacks in the shape of sitting on 
the edges of wagons, and so on. Rolling stock properly propor- 
tioned to a 15in. gauge seems as small as will ensure safety in this 
respect ; and, indeed, in France, M. Decauville has arrived at 
nearly similar conclusions in constructing a minimum gauge of 
léin. The writer must not be understood to advocate gauges so 
small as these, except where the traflic is unlikely to increase 
beyond the capacity of such a line, and where the material to be 
moved can conveniently be loaded in little wagons; his object in 
adopting it for experiment was to see how capacious the rolling 
stock could safely be made cn a given gauge, without incurring the 
expense of large and unwicldy wagons. It was, however, not only 
to acquire this information that the railway was constructed, but 
to experiment on various questions connected with friction and 
resistat.ce, and also on the roadway and appliances necessary for a 
serviceable Army Field Railway plant. A certain length of line 
having been finished, a locomotive, carriages, and wagons were 
built in the writer’s amateur workshops, and experiments carried 
out — several years. Later, the ad was extended and deve- 
—_ and a long timber viaduct erected in connection with a 
scheme for military railways. The workshops, situated 70ft. below, 
were connected with a line by a branch having a gradient of 1 in 
10; the total length of the whole, including sidings, being at the 
present time about a mile ; of which half is arranged in the form 
of a pair of spectacles, to admit of a continuous run. The 
maximum gradients on this part are lin 25, and the minimum 
curves half-a-chain. During the last year a six-coupled locomo- 
tive, with radial axles for traversing sharp curves, has been built, 
and also a closed bogie carriage to hold sixteen persons. The 
writer is always glad to show the railway to any who are interested 
in the subject, and also to give information as to experiments that 
have been carried out, and of the cost of the various modes of 
construction. 

Construction of the Line.—The line, of 15in. gauge, was at first 
constructed to carry loads of half a ton per axle, and laid with 
14 lb. iron rails, without fish-plates, the sleepers being 5in. by 2in., 
and 2ft. Gin. long, spaced 18in. centre to centre. The whole was 
carefully laid and ballasted ; but the result was not satisfactory, 
as sleepers frequently required re-packing. A part, and eventually 
the whole of the main line, was then relaid with various weights 
of both iron and steel rails, from 9 lb. up to 22 lb. per yard, and 
sleepers Gin. to 8in. wide, 2}in. deep, and 3ft.long. The sleepers 
were tried both at 18in. and 2ft. apart, and all rails were fish- 
jointed, the joints being on a sleeper. In every case the new road 
proved far better than the old, the improvement being entirely 
due to the fish-plates and longer sleepers. Part of the road laid 
with 12 lb. steel rails, and sleepers 2ft. apart, has not been touched 
since first put down five years ago, although constantly run over. 
The writer has for some time been of opinion that a sleeper rather 
more than double the gauge in Pal will be found to give the 
best results, if the depth is sufficient to avoid bending. Mr. 
Spooner has used 4ft. Gin. sleepers on the 2ft. gauge Festiniog 
Railway with the best results; and if the strain be examined it 
will easily be seen why this isso. Unless the sleepers are more 
firmly supported outside the rails than between them, the traffic 
will cause the ballast to become convex lengthwise of the sleepers, 
and so make the road unstable; and by a very simple calculation 
it will be found that a length approximating to two and a-half 
times the gauge will be required in order to make the sleepers sink 
evenly. When this is the case, and the packing has been properly 
done, the road, if the formation be sound, will be long cae it 
works loose. Good fish-plates are a sine qud non, and with the 
ordinary flat-bottomed rail the joints are best on a good broad 
sleeper, they should also be as nearly as possible opposite one 
another, for which object it is a good plan to order a proportion of 
rails 3in. shorter than the standard length, then, as soon as one 
one rail lags as much as 1}in. behind, a short rail should be laid 
on the opposite side, The writer tried ‘‘ breaking joint,” with the 
most uncomfortable results. The joints will sink, and if opposite 
one another, the serious jolt which is felt in running over a bad joint 
on one side only is avoided. The rails are bent before being laid 
by passing them under a screw which stands between a couple of 
rollers; but the writer designed a simple form of rail bender, on 
the principle of a tire bender, for the Royal Engineer Department 
to use on their field railways, by which the rail was continuously 
bent while being drawn through the rollers. With a little practice, 
however, rails may be sprung round sharpish curves without any 
bending ; but great care must be taken to screw up the fish-plates 
very tight before springing, and to avoid overstraining the joint, 
which will produce a ‘‘ dog leg,” not to be got rid of without the 
‘‘jim crow.” It is needless to enter into a description of the 
points and signals, the peculiarities in these having to do rather 
with full-sized railways than with those of narrow gauge. The 
timber viaduct, before referred to, is 91ft. long, and varies from 
12ft. to 21ft. in height. It is constructed entirely of pitch pine, 
the trestles being so designed that each member is a multiple of 
the height. The roadway is carried on four timbers, each Llin, 
deep by 3in. wide, bolted together in pairs, one pair under each 
rail, the two being kept parallel by stretchers. In each 
pair the timbers break joint with one another on alternate trestles, 
the latter being 15ft. apart and each timber 30ft. long. The 
advantages of this are twofold, the timbers can be run forward 
from trestle to trestle as the bridge advances, without scaffolding 
or lifting tackle, and should one trestle sink out of line, the con- 
tinuity of the upper work checks it, and obviates the dangerous 
elbows so common in similar structures. The total cost of the 
viaduct was £30, or under £1 per yard, the strength being amply 
sufficient to carry a six ton engine. The details are arranged to 
require but little skilled labour, the connections being made chiefly 
with bolts. ‘Two carpenters in five days framed the five trestles, 
including cutting the timbers to length ; and in three more days, 
with the additional assistance of two labourers, the whole was 
erected and the rails laid ready for traffic. The viaduct was 
designed as an improvement on the form adopted for the military 
railways at Aldershot and Chatham, as being simpler and 
stronger. The length of the part of the line used for experiments 
is, as before stated, about half-a-mile, and although there are 

dients of 1 in 25, a more trying bit for the engine is a curve of 

alf-a-chain radius, embracing nearly three-quarters of acircle, on 
a gradient of lin 50, A branch about a quarter of a mile long 
leads down to the workshops, with a gradient of 1 in 10; up this 


the locomotives haul rather more than half their own weight ; 
this, though fairly good, would be exceeded were it not for two 


severe curves, which, on so steep a gradient, are formidable 
obstacles. This part of the line crosses the fences on balks of 
timber, an excavation being made below to prevent the passage of 
cattle. The ballast is chiefly ashes, which, when to be had, will 
be found to remain porous far longer than gravel, and also to pro- 
duce very little dust, and that less injurious to the engines than 
ballast containing sand. The sleepers are all elm and Spanish 
chestnut, fallen and sawn on the premises, and worth from 7d. to 

. each, Ordinary dog spikes are used, four to each sleeper, in 
securing the rails; great care requires to be observed in procuring 
these spikes of first-class quality. With the assistance of two 
labourers, the writer has usually laid about thirty yards per day, 
which includes bringing forward rails, sleepers, and ballast ; bend- 
ing, spiking, and fishing rails; packing sleepers, top ballasting, 
and dressing off ; equal to about 5d. per yard for Peer The 
materials, with 12 1b, steel rails, costing about 4s. 6d. per yard. 
The line, when laid, costs therefore about 5s, per yard, exclusive 
of earthworks and bridges, which in this case average about 3s. per 
yard run. The following estimate gives the cost per yard of a line 
about 1bin. gauge, to carry one ton per axle, allowing an ample 
margin for emergencies :— 


Earthwork, 2 cube yards, per yard run 
Bridges, and other structural works, say 
Rails, 18 1b. steel, including fish-plates .. 
Sleepers, 7}in. by 2}in., by 3ft., 2ft. apart 
Ballast, 1 oube yard, per 3 yards run.. 
Laying (including points) and spikes 
Extras, say .. 


Cost of 15in. gauge surface line, per yardrun .. .. 10 0 

Locomotives.—The two locomotives now on the line were designed 
with different objects. The first, an outside cylinder four-wheeled 
tank engine, put to work in 1875, was intended to be as handy, 
compact, and cheap as possible. In building it, a good deal of 
material which happened to be at hand was used rather to the 
prejudice of appearance to save expense; it has, however, run 
about 3000 miles with none but trifling repairs, and has proved 
itself pleasant to handle in every way. This locomotive has four 
steel-tired wheels, all coupled, 154in. diameter, with a wheel base 
of 2ft. Gin., and an overhang at each end of 2ft. 3in. The boiler 
is a simple cylinder, with ends suitably shaped for attachment 
to the frame, and contains a cylindrical fire-box, in the form of a 
short flue, terminating in tubes. The absence of any projecting 
fire-box admits of the engine being perfectly balanced on the axles, 
and such a boiler, while capable of making as much steam as is 
required, is not only cheaper in first cost and repairs, but much 
oa, when placed in the hands of comparatively inexperienced men, 
than an ordinary fire-box boiler, and also far easier to clean. The 
springs are rubber blocks, fitted into the hornblocks above the axle- 
boxes. It is always asserted that oil destroys india-rubber, but 
this is not practically true as regards the very best quality. The 
blocks in question have been moist with oil for six years, and are 
as good and elastic as when first put in, the sole sign of decay being 
an almost imperceptible rounding of the edges. The only other 
pee. worth notice is the plan of allowing the connecting rod 

rasses to turn in their straps. These latter are bored, instead of 
slotted out, in the direction of the length of the rod, the brasses 
being shaped circular to fit. This enables the latter to acccommo- 
date themselves to the varying transverse parallelism between the 
axles and the frames, due to the unequal rise and fall of the 
springs on opposite sides, thus avoiding all twist on the slide- 
bars, the cutting of which was a constant source of annoyance till 
the above plan was tried. The maximum speed attained over a 
measured course, taken with a stop watch and checked by arevolu- 
tion indicator, is twenty-three por an hour, the motion at that 
speed being perfectly steady. With a tender attached, continuous 
runs of an hour have frequently been made at an average speed of 
ten to eleven miles an hour, the rate on the straighter parts of the 
line being fifteen to eighteen miles an hour, reduced to seven or 
eight on the sharp curves. The writer considers that on any gauge 
the maximum speed, if the road be good, may be as many miles an 
hour as the gauge is inches wide, and half this for goods trattic. 
The rule, however, does not at present apply to gauges over 5ft. 
The second locomotive, constructed by the writer, was designed as 
an engine suitable for military railways, to afford great power ona 
narrow gauge, and able to take very sharp curves, at the same 
time avoiding the complication of the double bogie system, with- 
out making the weight on each axle too great. This engine has six 
cast steel wheels, all coupled, each pair of wheels being keyed on 
a hollow axle, within which are axles coupled at their outer ends 
by cranks and coupling rods in the usual way, and running in 
ordinary bearings. The middle hollow axle is capable of 
sliding laterally on its inner axle, but cannot revolve 
on it. The leading and trailing hollow axles are inter- 
nally larger than their inner axles, to which each is con- 
nected by a central ball and socket joint, so arranged as 
to leave the hollow axles free to radiate in any direction, 
but compelling them to revolve with the inner axles, The 
middle hollow axle is connected with the leading and trailing 
hollow axles by iron straps and links, so designed that when it 
slides laterally, as is the case on entering a curve, the other two 
hollow axles with their respective wheels are radiated truly to the 
curve, no matter what may be its radius, providing it is within the 
limit of the lateral travel of the centre axle. The space between 
the frames being thus occupied, the valve gearing is necessarily 
outside ; and to avoid overhung excentrics, a modification of 
Brown's valve gear, designed by the writer, is adopted, the arrange- 
ment being somewhat similar to what is known as Joy’s gear. One 
advantage of this type of valve gear is that it gives a constant 
lead, whatever the travel of the valve, so that when closely 
notched up the diagram is not distorted by~an_ increased 
lead, as in the case of the ordinary link motion. To give the 
minimum strain on this gear, the valves, which are circular, are 
balanced by a packing ring working against the cover of the steam 
chest, a pin-hole being drilled through into the exhaust cavity of 
the valve, by which any leakage of steam past the packing ring, 
which otherwise would destroy the balance, is passed away with the 
exhaust. The boiler is similar to that already described. The 
engine is fitted with only a steam brake. In the first engine the 
writer found the ordinary screw hand brake so much too slow in 
action for such sharp curves, that a tender, subsequently built, 
was fitted with an instantaneous friction brake. From the use of 
the latter the advantage of quick action was so apparent 
that a steam brake only was fitted to the engine now 
under consideration. The safety valve is entirely within 
the boiler, so that it cannot possibly be tampered with. 
The draught through the lower rows of tubes is ensured 
by a petticoat pipe somewhat on the American plan in the 
aaubin, which also actsin a measure as a spark arrester. There 
are various other details of peculiar design, but they are of little 
practical importance, and will, therefore, not be mentioned. Two 
exceptions will be taken to this engine. First, that the motion is 
too near the ground ; secondly, that there is too liberal a use of 
cast iron. The answer to the former is that the engine is almost 
too large for the gauge, and it was necessary to keep the centre of 
gravity low ; tothe latter, that the writer is an indifferent smith, 
but a fair moulder. He would not, however, advocate this type of 
engine except for special es ses, Four-wheeled simple engines 
are the best and cheapest for light lines, and, no doubt, if makers 
had orders enough, they might turn out these with 4in., 5in., and 
Gin. cylinders, as low as £200, £300, and £400. Annexed are given 
the dimensions of the engines above described :— 


No. 1. No. 2. 
Diameter of cylinders .. 4in, ae, ‘ea Sin, 
Length of stroke .. .. 6in. jin. 
Diameter of wheels .. 15}in. ld4in. 
No. of wheels .. .. .. .«. 4 ae Ome 6 
Length over buffer planks .. ft. oft. 
Overhangateachend.. .. 2ft.8in. .. .. 2ft. 3in. 
Widthover .. .. «. 3ft. 


Length of boiler .. .. «. @ 6ft. 6in. 
Diameter of ditto .. .. .. 22in. 24in. 
Diameter of fire-box flue .. llin. l4fin. 
No. of tubes(l}in.) .. 23 _ 42 
Heating surface .. .. .. 238q-ft. .. .. 56 sq, ft. 
Gratearea.. .. .. .. -- 2 sq. ft. 
Weight in working order .. 1 ton 3 cwt 2 ton 10 ewt. 
Working pressure .. .. .. 125 1b. tea 150 1b. 
Net tractive power .. .. 500 Ib. Sivas 1200 lb. 


As regards the heating surface, it will be noticed that that of the 
lesser engine is very small. This was owing to faults in the design, 
as it might easily have been considerably more without enlarging 
the boiler. This engine has, however, frequently run for an hour 
continuously with a train, and kept steam well; but the following 
will be found a good rule for proportioning the heating surface of 
such engines:—Multiply the diameter of the cylinder by the 
stroke, both in inches ; twice the result will be an ample number 
of square feet of heating surface. Once and a-half will do very 


well for or purposes. Any difficulty in getting up steam 
may be obvia' y a few feet of stove pipe inserted in the 
chimney. 


Wagons and Carriages.—The wagons at first built for the line 
held only eight cubic feet, and have been replaced by others of 
larger size. The present ones measure 2ft. Gin. by 5ft. inside; the 
sides are framed together independently of the wagon itself, which 
is constructed flat, with a rim lin. 7 These sides, or ‘‘ tops,” 
as the men call them, are about 1ft. deep, and the wagons can be 
used either with or without them ; and being interchangeable, any 
number of tops can be put on to one wagon to make it of the 
desired depth. To empty the wagons the tops can be easily 
removed. The weight of the wagons varies from 4 cwt. to 5cwt., 
and they are constructed to carry a maximum weight of 
2 tons, 15 cwt. to 1 ton being the usual load. To show the capacity 
of the gauge, one wagon was built 6ft. long. which will hold 30 cwt. 
of soil or sand, but it is found less convenient than the smaller 
ones; so far as stability is concerned, however, 6ft. by 3ft. would 
be quite admissible. The rule of Mr. Spooner, of the Festiniog, 
Railway, seems the best for floor area of small wagons viz., twice 
the gauge by four times the gauge inside. Besides wagons, the 
writer has built a brake van and passenger carriages ; the former 
being fitted with a powerful and instantaneous foot brake. One of 
the carriages is open, and holds eight persons ; the other is closed, 
and holds sixteen, twelve inside and four outside over the bogies. 
The seats are all transverse, seating two abreast. The wheels are 
mostly 13#in. in diameter, one wheel on each axle being loose, the 
other forced on by hydraulic pressure of from five to seven tons. 
The axles are all 1#in. diameter in the bearings and wheel bosses, 
and 2in. where not turned. All wheels fitted during the last two 
years are chilled iron, cast at the writer’s foundry. Most of the 
axles are lubricated from below by a sponge in a small oil vessel ; 
the axle-box is of peculiar design, and fitted with an india-rubber 
spring. The hornblocks, axle-boxes, and oil covers fit together as 
con come from the foundry, and are held together by a bolt, after 
the insertion of which no part can get loose. These boxes 
cost 5s. each, of which 1s. is for the rubber spring, and 6d. 
for the bolt. They only require lubricating every month or so. 
The buffers and couplings are central, a single cast iron buffer, 
having a coupler of the same metal hinged to it, being bolted to 
each end of the wagon by two thread bolts, which also hold the 
frame—of wood—together. These buffers are extremely simple, 
consisting only of two castings anda pin. They are self-coupling 
or not, as desired, and when set not to couple, the driver can, by a 
smart tap, bring the coupler down into the coupling position. The 
wagons can be fly-shunted either when the engine is drawing or 
pushing, the couplers sliding out laterally as the wagons diverge on 
different lines. The writer has also at work a wrought iron self- 
coupling buffer, designed for a narrow gauge line of the Birming- 
ham Corporation, where it is fitted to all the rolling stock. In this 
case, however, the wagons cannot be fly-shunted without un- 
coupling. In the bogie stock the buffers are fitted to the bogies. 
The writer’s principal aim has been to make the wagons as cheap 
and simple as possible, the cost being about 25s. per cwt. Iron 
wagons, no doubt, offer advantages in certain cases; but weight 
for weight they are scarcely so strong as those of wood ; a light 
iron or steel body, however, wears well. Tipping wagons are of 
doubtful advantage on small lines, if the material has to be moved 
far, as they do not hold more than half the load of a good box 
wagon, 

‘Notes on Light Railways Generally.—The writer proposes in the 
following remarks to deal with the application in this country of 
light locomotive worked railways of 2ft. gauge or under, to do work 
at present done by horses and carts. The cases in which such lines 
can be applied may be defined as, firstly, isolated lines ; secondly, 
branches from the railway system to works, quarries, farms, or 
public institutions, where a line of standard gauge would be 
objected to on the score of expense or unsightliness. Of the latter 
class it is probable that a vast number might be constructed which 
would well repay the outlay. The chief condition of success is a 
sufficient trattic between two definite points, and for this reason 
isolated lines will rarely answer, as the traffic is generally too 
varied in direction, except under special circumstances. It is said, 
however, that they have been made abroad on several large farms 
with advantage, even where unconnected with the railway system ; 
but the writer himself cannot see how a locomotive line can be pro- 
fitable for clearing land, or such purposes, where a considerable 
length of rail must be required, and that continually changing in 
direction. Light hand trams might answer in this way, but a loco- 
motive essentially requires a good and cleanly-kept road if it is to 
work to advantage, and where there are bits of line laid down in 
this direction and that, which are little used, repairs are sure to be 
neglected. It is, therefore, in cases where a large traffic requires 
to be delivered on to the railway system, that such locomotive 
worked lines will be of most service. The small wagons should 
run right up to where the material reqaires to be loaded, so as to 
entail only one transhipment. The line can be carried unfenced 
over the fields, avoiding arable land as much as possible, and cross- 
ing the hedges on two balks of timber, so arranged with a dyke 
below as to prevent the passage of cattle. Even where the land is not 
owned, an agreement can usually be come to by paying a rent of 
3d. to 6d. per yard run. The transhipment on to the railway 
should be effected by a raised platform, which will bring the 
floors of the small and large wagons to the same level, or, 
where the material is mineral, shoots can be erected. Every 
variety of such apparatus can be seen at work en the 
Festiniog Railway. The gradients of these small lines 
should not, if posssible, be greater than 1 in 40, as difficulty will 
be experienced in slippery weather, both in hauling anything likea 
load, and also in braking it down the inclines. The diminution of 
power on gradients may be thus clearly exemplified: If a locomo- 
tive will haul, as it should do, ten times its own weight on the 
level, it will haul only four times its weight up 1 in 50, twice 
its weight up 1 in 20, and once its weight up 1 in 12. The 
weight of the locomotive itself is, of course, not included 
in the loads hauled. More can be done on an emergency 
if the adhesion does not fail, but the above give a fair work- 
ing average. It will thus be seen how important it is 
to keep the line as level as practicable. The permanent way 
should be made a thoroughly sound job, as it will then cost but 
little for repairs. The rails should be fish-jointed, and fully 
strong enough for the load; say 18 lb. rails for an engine having 
one ton on each axle, and 26 lb, rails for two tons per axle. 
The sleepers may be then spaced 2ft. to 23ft. apart; they 
should 29 fully double the gauge in length, or a little 
more, and amply deep enough not to bend under the load ; 
about one-sixth of the gauge will be right. As to width 
7iin. will do for the 181b., and Qin. for the 26 lb. 
rails; no sleepers should be used less than Gin. wide, as the 
packing soon gets squeezed out. Narrower iron and steel 
sleepers are in use, and do well where bedded on a road or other 
unyielding surface; they are preferable to wooden sleepers when 
the line has to be laid in such places, as the surface requires to be 
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disturbed to a much less depth. Dog-spikes are sufficient fastening | 
for the rails; they should be long enough to go just through the | 
sleeper, and each sleeper should have four; “ins” and ‘‘ outs” on 
alternate sleepers do not answer. Locomotives are infinitely | 
preferable to horses for working these lines; horses knoc 
themselves and the road to pieces, and are very unhandy | 
in shunting, let alone the chances of their getting lamed. | 
A small four-wheel coupled engine is undoubtedly the ch t 
and best in all but exceptional cases; but whatever 

of engine is employed, all the wheels should most certainly be 
coupled. Adhesign is a great point, as dirt, grass, or leaves all 
greatly reduce the grip, and one of the chief difficulties is keeping 
the rails clean and dry. Having mentioned the basis on which an 
effective narrow gauge line should be constructed, it remains to 
show what traffic is required in order that such a line may pay, 
and this can best be done by giving the relative cost of horse and 
cart traction on roads, and locomotive traction on rails. Loading 
and unloading will not be included, being the same in each case. 
Taking the distance apart of the two points between which haulage 
is required as one mile, and the smallest and cheapest gauge as 
15in., the cost of the line and rolling stock will be as follows: one 
mile of 15in. gauge at 10s. per yard run, including the average 


earthwork required for a ace line, but no fencing, 
£ 
Say 2000 yards (which allows for points and sidings) .. 1000 
One 4}in. cylinder locomotive,2tonms .. .. .. .. 250 
12 wagons to hold 1 cube yard, at £8 say.. 100 
Total cost of one mile of line complete. . +» 1500 
The above engine would be capable of hauling a load, 
exclusive of its own weight, of eight tons up 1 in 50, which latter 


may be taken as a fair ruling ient for a surface line. A gross 
load of eight tons would be equal to a paying load of about six 
tons, so that, supposing the engine to make one trip every hour, 
60 tons would be moved in the day; although, with a double set 
of wagons, 100 tons could easily be managed. If the engine worked 


one day a week, or, say, wn hv in the year, it would have 

hauled 3000 tons one mile (g hauled on return journeys need 
not be into account), and the cost would be as follows :— 
£ 
Interest on £1500, at 5 per cent. 76 
Driver and boy, 50 days, at 6s... be és 
Fuel, cil, and current repairsatis.,say .. .. .. .. .. 18 
Renewal of line and rolling stock, at 20 years’ lifeon £900 .. 22 
Cost of moving 3000 tons onemile.. .. .. 135 

Equal to 10d. per ton, 
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Now, the same haulage by horses and carts would cost in this 
country about 1s. per ton, and in this case there is the advantage, 
especially in agricultural districts, of the horses and cart during 
harvest time, or for hauling in other directions, which would more 
than balance the 2d. per ton saved by the railway. Itis, therefore, 
probable that the latter would not pay unless the engine were 
required to work two days in the week, Ae meg say, a minimum 
of 5000 tons (or a proportionate number of cubic feet of light stuff) 
perannum. Beyond this amount the railway would pay well, as 
the outlay remains the same, and the renewal need not be put 
below twelve years. Working daily such a line will move material 
at 5d. per ton per mile ; the longer the line the cheaper will the 
haulage be per mile. It will be observed that in the above esti- 
mates no allowance is made for way leaves or purchase of land ; 
should these be required, the cost of transport would be increased 
accordingly. The writer, in drawing these comparisons, is far from 
wishing to discourage the construction of light railways, for which 
he believes there is a wide future even in this country, but it must 
be borne in mind that where machinery takes the place of manual 
or horse labour, it is in all cases with one or two objects ; either to 
do a larger amount of work than is possible without it, or to do it 
in a shortertime. Apply the same r ing to] ive-work 
railways, and it will easily be seen whether they will pay as against 
horses and carts. The writer has known several ill-considered 
schemes of this kind which have ended in the whole plant bein; 
left to rust away, at considerable loss of capital to the owner, an 
of credit to the cause of light railways generally. While, there- 
fore, sory of advocating such lines, he would equally rim af 
urge that the question of e iency be first considered, and lastly, 
that if made at all, the whole should be as carefully surveyed, laid 
out, and constructed as a full-sized railway. The question of light 
railways in foreign countries has never had much of the writer’s 
attention, except in the matter of army transport, in experimenti 
on which, much of his time has been spent. The use of sma 
lines in sugar plantations and other industries abroad is 
increasing extrao’ rily, and cannot be too highly encouraged. 
It is often not a question of whether steam is the cheapest 
means of transport, but whether there is any alternative, 
and the conditions for success depend so much on local considera- 
tions, that it is rene to offer advice without entering into each 
individual case under the guidance of those on the spot. e whole 
subject of —_ railways is still in its infancy. It is only just 
beginning to be understood that these cannot be diminutive copies 
of full-sized lines; the conditions are entirely different, and we 
have yet to see the miniature railway developed. Year 


+: 


year, 
the clumsy old portable engines have changed, till we now have as 
near perfection, both in simplicity of construction and in economy 


of working, as it seems ible to attain. So the light railway 
pode sey 4 be developed into a simple easily laid, and enduring 
roadway, with cheap, but effective locomotives, and wagons of every 
class carefully designed to carry their loads with the greatest 
convenience and minimum of dead weight. 


COCHRANE’S PATENT ACID VALVE. 

HE construction and action of this valve, the invention of 
ue A. H. Cochrane, of Westminster-chambers, will be readily 
seen from our illustration. It consists of a lead box and cover 
flange, and specially prepared india-rubber ball valve, the stalk 
being made of brass or steel, working through a cast iron gland, 
and the lower half being coated with lead, so that the whole of 
the inside parts are either lead or rubber, as will be seen from 


the illustration. The lead cover flange is recessed and a oo 
cup rubber inserted, so that the valve may, if required, used 
up to a considerable pressure. The construction of the valve is 
very simple, and will allow its wearing parts to be replaced from 
time to time without removing its connections. Another great 
advantage claimed for it is its non-liability of getting choked by 
straw, grit, &c, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE quarterly meetings of the iron trade of South Staffordshire 
were begun in Wolverhampton yesterday—Wednesday—and the 
business done and the tone of the market were improvements 
upon the corresponding meeting three months ago. Prices gene- 
rally were without alteration upon those fixed at the earlier date. 
Consequently marked bars were again declared at £7, and Earl 
Dudley’s bars £7 12s. 6d. Yet £7 10s. was still quoted as the price 
of the marked bars of the John Bradley and the new British Iron 
py am dy brands. The sheets and plates of all these firms were 
set down at £1 10s, in advance of bars, and £8 10s. was firmly 
demanded for ‘‘Monmoor” boiler plates. Finished iron of less 
valuable kinds was Fe eeg J stronger upon the quarter than the 
high-class sorts. Medium bars were from £6 5s. to £6 10s. From 
£6 5s. bars were to be bought, according to quality, down to 
£5 12s. 6d. for hurdle bars. Gas strip could have been purchased 
at £517s. 6d. Hoops for baling were mostly quoted £6 10s. to 
4 ag = at the works, but were procurable from some makers at 
8. 6d. 
_ Sheets of the working-up quality were to be had at £7 7s. 6d., 
singles gauge ; but for galvanisers’ singles £7 15s. to £8 were the 
ures quoted. Doubles of the same quality were named at 
8 15s. to £9; and for latens from £9 15s. to £10 had to be given. 
Sheets in a galvanised state were quoted £14 10s. to £15 upwards 
for 24 w.g. delivered in London ; 26 w.g., £16 10s. to £17; and 
28 w.g., £18 10s. to £19. There was an augmented inquiry for 
export and home use, colonial and foreign orders mixing in the 
shipments. 

‘ank plates and girder plates were procurable at from £7 5s. to 
£7 15s., and common boiler plates were to be had at from £7 15s. 
to £8. At the latter figure it was possible to buy a branded plate ; 
but of a much less reliable quality than the plate for which nothing 
under £8 10s. would be accepted. 

The finished iron market was mostly remarkable for the pressing 
appeals made to makers for an earlier and larger delivery of sheets 
to the galvanisers, The prices sought yesterday for galvanising 
sheets showed an improvement upon the minimum prices of the 
quarter to the extent of from 5s. to 15s. per ton. Hoops for baling 
and for coopers’ use were in demand at Wolverhampton, a Liver- 
pool merchant, who is amongst the largest buyers of this com- 
modity for export, being amongst the purchasers, and the prices 
were better on the quarter from 2s. 6d. to 5s. Inquiries for quota- 
tions for the most kinds of iron rolled in South Staffordshire were 
more numerous than at the Lady Day meeting, and there was 
more of a business air about the majority of them; but it could 
not be concealed as to certain of the higher qualities that the 
growing use of steel exercised a prejudicial influence. 

Recent considerable sales of pigs checked the busi in raw 
iron. In this, as in the finished iron department, the ruling quota- 
tions were without change upon the quarter. Lilleshall hot blast 
Shropshire all-mine iron was fixed at ¥3, and cold blast at £4 per 
ton. Staffordshire all-mine iron was quoted at from £3 5s. down 
to £3 2s. 6d. Yet while there were some brands for which 
£3 7s. 6d. was demanded, there were others—equally all-mine— 
which were readily procurable at £3. Part mine was generally 
£2 10s. to £2 15s., and cinder iron £2 down to £1 17s. 6d. Hema- 
tites were mostly down upon the quarter from 2s. 6d. to 5s. Alike 
West Coast and South Wales brands of repute were quoted £3 5s. 
Derbyshire and Northampton pigs—of which I am assured from 
45,000 to 50,000 tons have been sold hereabouts in the past three 
weeks—were freely quoted £2 2s, 6d. up to £2 5s, Local makes, 
suitable for mixtures in the forge or for foundry use, were in most 


sale. 
At the Birmingham quarterly meeting to-day—Thursday—the 
attendance was as numerous as ever, a the improved tone per- 
ceptible in Wolverhampton was even more conspicuous. There 
were some good transactions in sheets and hoops at yesterday’s full 
sale rates—in a few cases which involved immediate delivery even 
better terms were procurable. All but high-class marked iron was 
a upon the quarter; even ironstone was better by from 1s. 
s. 6d. 

The coal trade keeps dull. Yet no conspicuous change has yet 
taken place in manufacturing sorts, the crucial quotation remain- 
ing at 9s, per ton for best Dudley furnace descriptions. 

he number of blast furnaces alight is less than in the previous 
—. In the interval since the April Quarterly Meetings, the 
illeshall Company have put out a hot and also acold-blast furnace, 
leaving two of each now blowing out of the nine they possess ; the 
Madely Wood cold-air furnaces are chiefly on slack blast, and this 
week, in the Dudley district, Messrs. Grazebrook have put out a 
furnace for repairs, and Earl Dudley is about to do the same. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester. —Various circumstances have combined to bring about 
a lull in the iron trade during the past week. The tolerably heavy 
buying which has been going on during the past fortnight has, no 
doubt, for the most part covered any present requirements on the 
part of buyers, whilst the quarterly meetings held this week are 
also an inducement to hold off buying for the moment. Apart, 
however, from these special circumstances to account for the 
lessened activity, there is a good deal of uncertainty as to the 
course the market may take. The most varied opinions are ex- 
pressed ; some people are very confident that a decided and perma- 
nent improvement is being developed, whilst others, in the face of 
heavy stocks and a vy production, have no faith in any present 
upward movement of the market. But although there is a very 
considerable curtailment in the amount of business doing, sellers 
are still firm and show a determination to hold for the slight 
advance which has been asked upon late rates, but which buyers 
have not, as yet, shown much disposition to pay. 

Lancashire makers of pig iron, who, during the last two or three 
weeks have sold sufficient iron to carry them over the next three 
months, have for the present ceased to offer in the market, and 
pending the result of the quarterly tings, their quotations are 
practically withdrawn. Nominally the quotations for delivery into 
the Manchester district may be given at about 44s. to 45s. per ton, 
less 24 per cent. 

So far as outside brands are concerned, any business doing is still 
confined chiefly to Lincolnshire irons, in which a few sales have 
been made at go equal to about 44s, to 45s, per ton, less 24, 
delivered into the Manchester district. The pricesasked for Derby- 
shire and Middlesbrough irons still keeps tl.ese brands practically 
out of this market. 

A fair amount of business ap’ to be doing in finished iron, 
and the principal makers in this district continue well supplied 
with orders. Bars, hoops, and sheets meet with a tolerably good 
inquiry, and a considerable shipping trade is being done. With 
the exception, however, of bars, for which some of the local makers 
have been asking an advance of 2s. 6d. per ton this week, no 
materially better prices are being obtained, and the eg uota- 
tions for delivery into the Manchester district are about £5 17s. 6d. 
to £6 for bars ; £6 7s. 6d. to £6 10s. for hoops; and £7 12s. 6d. to 
£7 17s. 6d. for sheets. 

Amongst founders, engineers, tool makers, and machinists, a 
better pepe | is also generally reported. New work it is true has 
still to be taken at very low prices, but there is a more confident 
tone in inquiries, and they result in business more promptly than 
has been the case of late. 

In previous notes I have referred to what is being done in this 
district by tool makers in the manufacture of American twist drills, 
and I may now add that there has been recently a considerable 


development of the local manufacture, not only of American, but 
of other small foreign inventions generally. The prohibitory 
tariffs which are a imposed by competing nations abroad seem 
to have roused manufacturers here into more energetic action- in 
taking prompt ee of any useful improvement from whatever 
source, and many 8 tools and machines which have hitherto 
been sold largely in this market by representatives of foreign houses 
are now being made at considerably lower prices by Lancashire 
manufacturers. As an illustration I may mention that one local 
manufacturer in the ye ape trade, who is a strong free trader, 
became so annoyed at the “‘ protective ” spirit displayed across the 
Channel, that he determined at any inconvenience to produce 
himself a speciality which he had hitherto purchased from a French 
house and sold to his customers. A sample was sent into the 
workshop to be taken to pieces, and the result is that it is now 
being made by his own men equally as well, and at 30 per cent. 
less cost than the price charged by the French firm. This, a 
method of retaliation, certainly more profitable than reciprocity 
and the same kind of thing, is going on in the manufacture of the 
small lathes, slide rests, chucks, &c., of which the Americans have 
previously practically had a monopoly. 

In the coal trade extreme dulness continues, and the pits in most 
cases are not working more than six to seven days a fortnight. All 
descriptions of round coal both for house fire, iron making and 
steam P are very bad to sell, and of these heavy stocks are 
held which are being forced upon the market at very low figures. 
Engine classes of fuel are in moderate d d, but supplies are 
much more plentiful than had been anticipated. The average 
prices at the pit mouth are about as under : Best coal, 8s. to 8s. 6d.; 
seconds, 6s. to 6s. 6d.; common round coal, 4s, 6d. to 5s, 3d.; 
burgy, 4s. 3d. to 4s. 9d.; and good slack, 3s. 94. to 4s. 3d., with 
inferior about 3s. to Js. 6d. per ton. 

The inferior quality of Lancashire coke, as compared with Dur- 
ham and other north country makes, has always stood in the way 
of its adoption for iron-making purposes, but some of the local 
makers are now endeavouring by improveinents in their ovens to 
rea a coke which shall meet the requirements of iron-masters. 

n this to some extent they have been successful, samples having 
already given good results, and for these better qualities of coke 
from 15s. to 16s. per ton at the ovens is being obtained, the inferior 
descriptions averaging about 10s. to 12s. per ton. 

Barrow.—Appearances of better trade in the hematite pig iron 
trade are more evident this week than for some time past. The 
demand continues to show a steady increase, and buyers are comi 
forward with their orders much more freely. I anticipate a 
winter’s trade, should the present demand continue, and the likeli- 
hood of its doing so appears to be certain. A much better demand 
is experienced from America and the Continent. Stocks are still 
very large, in spite of the large deliveries which have recently been 
made; but as the shipments of metal have only been light, consi- 
dering that the shipping season has now been open some time, there 
will in all probability be a very heavy tonnage of metal 
America and elsewhere before the season closes. This, 
will raise the price of pig. 

Present qualities of Bessemer are quoted at 59s. per ton No. 1 
quality ; No. 2, 58s.; and No. 3 at Stes No. 3 forge, 56s. to 57s.; 
other qualities of an inferior kind at 55s. Makers are not alto- 
gether disposed to accept these quotations, and holders of large 
parcels are holding back in anticipation of better values. I expect 
some little time must elapse ere a fair advance is quoted. e 
steel mills are in active work, and orders are being placed in the 
hands of makers which will maintain this activity for some time. 
They are chiefly employed in the rail trade. Iron ore in fair request 
at late prices. Iron shipbuilders busy. Engineers and others doing 
a fair business, Coal and coke unchanged. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE houses doing an American business are somewhat less 
actively employed, or, to speak more correctly, there are fewer 
orders being received from the States. This is nothing unusual, 
however, July and August being the lightest months of the year, 
the Americans giving up business as much as possible during ‘‘ the 
hot season,” and this to an extent scarcely appreciated by tliose 
outside the trade. With the recommencement of the cooler 
weather the American orders again get heavier. At present, for- 
tunately, there is a great deal of work in hand for the United 
States, both in steel and cutlery, as well as in steel rails. Sheep- 
shears are also being largely inquired for by American dealers. 

Messrs. Spear and Jackson, of the Etna Works, are exceedingly 
busy on orders for agricultural implements, and for the classes and 
sections of steel — by the great firms who make farm 
machinery and specialities, such as reaper and;mowing sections. A 
better and more hopeful feeling evidently pervades the rural dis- 
tricts. During the last ten days I have travelled over a large por- 
tion of the Midland counties, and have met both farmers and 
representatives of the great agricultural firms. The latter tell me 
that they have not been so busy for five or six years. One imple- 
ment alone—a sheaf-binding harvester, with automatic action— 
manufactured by a well-known firm, has already been ordered this 
year to the extent of over 10,000. Last year, which was con- 
sidered a heavy year for this particular article, the total number 
supplied was 4180. 

Messrs. John Brown and Co., Limited, have announced the form 
in which they intend to obtain further capital. Instead of making 
a call on the ordinary shares, ~ issue £50,000 of 5 cent. pre- 
ference stock, in £10 shares, which will be offered to ordinary 
shareholders in the proportion of three pias shares for every 
five ordinary shares. In the event of there being a surplus of 
shares, those who desire a larger number than are allotted to them 
will have their holding increased to the extent of the surplus. The 
company state that the new capital is required to work the new 
compound iron and steel plates on the patent of Mr. J. D. Ellis, 
the inventor. The new plates have successfully passed the 
Admiralty tests, and their manufacture requires considerable 
alterations and extensions of existing plant. The directors express 
the greatest confidence in the future prospects of the company. 
Meanwhile the new issue has caused the ordinary stock to drop to 
164 and 17 dis. on Change. There is a _ deal of good and re- 
munerative work being done at the Atlas Works at present, and 
there is no doubt the ordinary stock will promptly recover the 
present depression. 

Messrs. Davy Brothers, Limited, of the Park Ironworks, have 
issued their report and balance-sheet for the sa ending April 30, 
1881. The directors state that although the quantity of work 
turned out has been greater than in the preceding year, the prices 
obtained have been, through severe competition, less remunerative, 
and the profits have thus been unfavourably affected. The 
directors very much regret such unsatisfactory results, but point 
out that they have{ been brought about by circumstances over 
which they have had no control; and they add that with a general 
improvement in trade, no difficulty would be experienced in realis- 
ing such prices for their machinery as would again enable fair 
returns tobe made upon the capital invested. The profits of the 
onene after writing of £1400 for depreciation of plant and 
machinery, amount to £2956; balance of undivided profit from last 
year, £767 ; total, £3724. Interest on debentures, mortgage, &c., 
requires £1848, leaving for disposal £1875, which the directors 
recommend to be carried forward to next year’s account, and no 
dividend be paid. Mr. David Davy, one of the managing directors, 
retires this year, but is eligible for re-election. 

Dr. Webster, the American consul, in a circular, dated the 
12th inst., intimates that in accordance with the decision of the 
State Department of the United States Officers, a uniform change 
is henceforth to be made in taking declarations to invoices lodged 


for verification. This change is made with a view to secure 
uniformity of charges throughout the United Kingdom. Acting 
upon the terms of the circular, the officers attached to all the 
consulates in Great -Britain will; on and after 20th July inst., make 
a uniform statutory charge of 1s. 6d. for each signature. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Turspay being the quarterly meeting of the iron trade at 
Middlesbrough Exchange, there was an unusually large attendance, 
including several merchants from distant towns. Notwithstanding 
the damping effect of the June statistics, the price of pig iron does 
not appear to have fallen much ; or if it did so slightly at the first 
shock, it has now recovered, and even shows a tendency to advance. 
The only theory on which this can be accounted for is that the 
—_ damping down of some furnaces here and elsewhere may 

acting as a scare, causing some people to buy for future needs, 
when otherwise they would have waited. 

The reply of the Scotch ironmasters to the proposal of their 
Chevelend: competitors is looked for with interest, but many think 
that nothing is likely to be done. Indeed the oo may well 
be asked, pe Sorte. the desired curtailment of production is not even 
now going on in a much sounder and healthier manner than would 
result from any artificial decision to put out furnaces. It has been 
shown that there are some thirty to forty fewer furnaces in blast 
in the United Kingdom now than at the beginning of the 

ear. These furnaces are not either in the Glasgow or the Cleve- 

nd district. They belong to outlying localities, and were no 
doubt previously working at a disadvantage. But it is enough 
that they have gone out, and that if prices remain as at present, 
all others in similar circumstances will also have to succumb. In 
time the production will thus be brought down to the consumption 
in a natural way, whereby Cleveland and Glasgow will be left 
masters of the situation. These districts need in that ease fear no 
outside competition for years to come. They will have fought out 
the battle and won fairly, and the result will be sufficiently dis- 
couraging to the fallen to prevent any future resurrection. But if 
the production be curtailed by voluntarily putting out good and 
efficient furnaces, then it is certain that on the least rise of prices 
it will be impossible to restrain the owners from breaking away 
from the combination and mies them to work again. 

The price of No. 3 g.m.b. yesterday was from 37s. to 37s. 3d. 
f.o.t. Middlesbrough. Forge iron was 1s. per ton less, and 
warrants ls. per ton more. Cleveland hematite may be had at 
56s. f.o.t. Middlesbrough. The stock in Connal’s stores is now 
180,975 tons, being an increase of 1142 tons during the week. The 
finished iron trade continues steady, the new contracts entered 
into last week more than covering the quantities run off. Ship 

lates are worth £6 per ton for large and £6 5s. for small lots, free 
in trucks, Middlesbrough. Best bridge plates are 10s. per ton more, 
and boiler plates, 20s., 40s., and 60s. extra, according to quality. 
Bars, angles, and iron rails may be had for £5 12s. 6d. per ton, 
and puddle bar, £3 15s. for broad, and £3 12s. 6d. for narrow sizes. 
Old rails are £3 7s. 6d. per ton, c.i.f. Tees. Purple ore is 16s. per 
ton, also c.i.f. net cash against documents in both cases. 

A shocking and unusual accident occurred a day or two since at 
the Middlesbrough shipyard. It was necessary to paint the inside 
of an iron mast which was lying on the ground just completed. 
The ends were both closed in, and access to the inside was obtain- 
able only through a manhole. A lad, aged 16, was sent in to creep 
through the whole length of the interior. He carried a paint-pot, 


brush, and naked candle. In order to make himself the more com- . 


fortable, he bad wrapped his body over with tow. Suddenly 
screams were heard and smoke was seen issuing from the manhole. 
The workmen rushed to the spot, only to find the Pe! boy was on 
After a time he managed to work himself along to the 
opening, and was dragged out. He was fearfully burned all over. 
acer. «fe was done that could be done, but it was of no avail. 
The poor fellow died shortly after at the infirmary. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Durinc the greater part of the week the Glasgow iron market 
has been devoid of strength. It began well in consequence of 
large shipments of pig iron being reported, but other influences 
coming into play, a feeling of flatness set in. A number of holders 
showed rather more disposition to part with their iron, which had 
the effect of weakening the market. The chances of an early re- 
duction of the output of pig iron are still regarded as remote ; and 
so far as can be ascertained, the proposal of the Cleveland iron- 
masters for a simultaneous damping of a percentage of the fur- 
naces has not met with much favour here. The exports of pigs 
have been good, last week’s amounting to 13,825 tons as compared 
with 10,158 in the corresponding week of last year; but olan 
weekly addition continues to be made to stocks, which in Messrs. 
Connal and Co.’s stores have reached the large aggregate of 
570,000 tons. So long as this state of matters continues prices are 
likely to be moderate. The holidays begin this week, and they 
will possibly have some little effect upon the trade. At their 
close, it would not be surprising if those concerned had the ques- 
tion of a curtailment of the production again forced upon them. 
The imports of Cleveland pig iron are comparatively large, show- 
ing an increase for the year to date of no less than 37,745 tons. 
There are 120 furnaces in blast as against 117 at the same date 
last year, and six of the number are making hematite. 

Business was done in the warrant market on Friday morning at 
from 46s. 11d. to 47s. 3d. cash and 47s, 1d. to 47s. 5d. one month, 
the afternoon quotations being 47s. 2d. to 47s. cash, and 47s. 4d. to 
47s. 1d. cash. On Monday forenoon transactions took place at 
46s. 114d. to 47s. 34d. cash, and 47s. 44d. twenty-one days ; whilst 
in the afternoon the quotations were 47s. 2}d. to 47s. 1d. cash, 
and 47s. 4d. to 47s. 3d. one month. The market was flat on Tues- 
day, from 47s. 3}d. to 46s. 104d. cash. On Wednesday business 
was done at from 46s. 9d4. to 47s. cash. To-day—Thursday—the 
market was firmer, at 47s. to 47s. 2d. cash and 47s. 4d. one month. 
Owing to the Fair holidays the market will be closed till Tuesday. 

The demand for makers’ iron is quiet, but prices have been pretty 
steady. Gartsherrie, No. 1, f.o.b. at Glasgow, per ton is quoted 
at 54s. 6d.; No. 3, 48s. 6d.; Coltness, 56s. 5d. and 49s.; Lang- 
loan, 56s. 6d. and 49s.; Summerlee, 54s. 6d. and 47s.; Calder, 
54s. 6d. and 48s. 6d.; Carnbroe, 51s. and 47s.; Clyde, 50s. an 
46s.; Monkland, 47s. 6d. and 45s. 6d.; Quarter, 47s. 6d. and 
45s. 6d.; Govan, at Broomielaw, 47s. 6d. and 45s. 6d.; Shotts, 
at Leith, 55s. 6d. and 49s.; Carron, at Grangemouth, 52s. 6d. 
(specially selected, 56s.) Kinneil, at Bo’ness, 47s. 6d. and 45s. 6d.; 
Glengarnock, at Ardrossan, 51s. 6d. and 47s. 6d.; Eglinton, 
47s. 6d. and 44s. 6d.; Dalmellington, 47s. 6d. and 45s, 

The malleable iron trade is still fairly active, but from some 
quarters there are complaints that new orders are not very readily 
obtained. The marine and general engineering works are busy, 
especially the latter. For some time the cast iron pipe department 
has been dull, and in the course of the past. few days a much- 
needed order of upwards of 20,000 tons has been received. ere 
is still abundant room for improvement in this branch. The 
Sheriff of Hamilton has granted authority to eject from their 
dwelling-houses a number of men who have been on strike since 
the 28th May, at the works of the Steel Company of Scotland, at 
Newton, near Glasgow. 

In the coal trade a good business is doing, the shipping depart- 
ment of the trade being particularly satisfactory for the time of 
the year. The total shipments at the ports, east and west, are 
fully 1000 tons er than they were in the — week, and 
17,000 over those of the corresponding week of last year.. 
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WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE various engineering works of the district, 
notably the Clydach Vale Railway and the 
Pontypridd, Caerphilly, and Newport, are pro- 
gressing well. As for the first, this will open out 
a new field for the Taff Vale, whose stock—£100 
—is already at £270, and holders are confident 
of its touching £300. 

The Glamorgan Agricultural Society are to 
hold their annual meeting at Merthyr this year, 
on the first week in August, and preparations are 
going on energetically already. The show at 
Cardiff was a great success in implements. 

The coal trade of Wales may be fittingly 
described as in a most satisfactory condition. 
Prices of best coal are decidedly looking up, and 
I have heard of business being done at an advanced 
price and a lengthy period. 

The last advance has had a satisfactory effect 
upon the men. There was a little grumbling 
previous to the announcement, but the rumour 
that a strike was meditated is, I am persuaded, 
incorrect. There is too much high-pressure work 
going on to allow men time for organisation, and 
in the Rhondda Valley especially men are scarce. 

The exports of iron last week amounted to 
6500 tons from all Wales. There is not much 
movement in iron. Makers of coke bar complain 
that trade is dull, and that there is not much con- 
fidence in present business. A good deal of it is 
done by bills, and these are occasionally not met. 
A large maker told me this week that several tin- 
plate firms are in a doubtful state. 

Steel rails are in fair demand, and prices are 
kept up. 

The Treforest Works had an accident to the 
machinery some little time ago, but are now 
making up for lost time. Tredegar is going on 
with its steel plant. Cyfarthfa remains the 
same, and the men are shifting for themselves as 
they can. 

Tin-plates remain at 15s. f.o.b. Liverpool or 
London, and even “x4 charcoals are at 18s, 
Steel rails remain at £5 2s. 6d. ordinary section ; 
wrought scrap £3 to ter York. 

Cardiff and Newport exhibit in all respects, 
save that of patent fuel, a remarkable contrast in 
briskness to that which 1s shown at Swansea. 
There is no movement in prices there, and those 
who quote an advance caynot sell. The great 
rush unquestionably now is for the best samples 
obtainable from Newport and Cardiff. Every 
argument possible is given for Swansea to get 
connected with the Rhondda Valley, and thus 
secure a supply of best coals at easy rates. 

Seventeen thousand tons of Bilbao and other 
foreign ore came to hand this week at the several 
ports. 


THE PATENT JOURNAL. 
Condensed from the a the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of Tae ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
rinding the numbers of the ‘Speciyication. 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


5th July, 1881. 

2924. STEERING Encrnes, G. W. Robertson, Glasgow, 
and I. Beck, Sheffield. 

2925. PREVENTING, &c., IncRusTaTIoNs, H. A. Bonne- 
ville. —(Commander Pasquale Alsieri, Naples. 

2926. Furnaces, H. Bonneville. —( W. Moller, U.&.) 

2927. PROPELLING VenIcLes, J. Simmons, Brixton. 

2928. ATracuinc, &c., Harness, C. D. Abel.—(H. 
Fieiachha uer, Berlin.) 

2029. BULB SYRINGES, J. A. Grant, Canada. 

. Evecrric Lamps, E. P. Ward, London. 

Gas Enoryes, E. de Pass. Kérting, Hanover.) 

2. Waite Metal, J. C. Mewburn.—(La Societe Ray- 
naud, Paris.) 

2933. VALVE-GEAR, W. Hargreaves & W. Inglis, Bolton. 

4. Rotary Kyire, &c., CLEANER, W. Scott, London. 

5. PROTECTING APPARATUS, &c., J. Louis, London. 

2936. TricycLes, &c., R. Jones, Liverpool. 

2 37. FasTeninos, A. J. Boult.—(J. C. Koch, Berlin.) 

HakvesTinc Mac W. P. Thompson. AH. 


Blakemore, Ohio, U. 
i. Dollman, Birmingham. 


2931. 


2932. 


2938. 


B. 
2939. 
2940. 
2941, 
2942. 
2945. 


MINCING Meat, 
Cuvurys, C. Slater. W. Plewes, Lynedoch.) 
Boxes, &c., C. R. E. Bell, London. 
Wacons, G G. Redfern. + M. Vv. Wi ormer, U.S.) 
Motors, 8. Pitt.—(M. G. Farmer, Newport, U.S.) 
2944. TeLecGRaPH Wire Ropes, J. P. Hooper, London. 
2945. APpPLyiNnG Pictures to Doors, F. D. Harding, 
London. 
2946. Catoric, &c., Encixes, L. Wolff, Magdeburg. 
2947. CLEANING, &., Mareriazs, W. R. Lake.—(C. A. 
Dresser, U.S.) 
2948. PropuciNG Waitines, &c., W. R. Lake.—(H. 
Schmitt, Austria.) 
6th July, 1881, 
2949. Cotron Ropes, H. Birkmyre, 
2950. Car AxLe Lusricators, H. J. dan.(C. G. 
Till and H. R. Randall, Brooklyn, U. 3) 
2951. Trousers, A. W. Adams, Southampton. 
2952. Preparinc TexTILe Mareriats, L. A. Groth.— 
(H. R. P. Hosemann, Berlin.) 
2953. THERMOMETER, M. Immisch, London. 
2954. MacNeTo Enoines, P. Jensen. —(T. Edison, U.S.) 
2955. Lamps, F. R. Baker, Birmingham. 
E A. Brydges.— W. 


2956. SuRVEYING INSTRUMENT, 
Hamburger, Copenhagen.) 


2957, 


Caustic Hotpers, G. F. Redfern.—{ Monsieur A. 

B. Clarin, Paris.) 

Loos, E. and 8. Tweedale, Accrington. 

STEEL, J. C. Ramsden, Gristhorpe Hall, York. 

2060. Markers, W. Douglas and E. Collis, Stourbridge. 

2961. Gas Moror Enotes, C. G. Beechey, Liverpool. 

2962. VEHICLEs, W. R. Lake.—-(W. Robinson, 
Boston, Massachusetts, U. &) 

2963. Cootinc Apparatus, J. T. King.—(7. Rose, San 
Antonio Texas, U.S.) 

2964. BURNISHING APPARATU ‘8, P. M. Justice. -(W. F. 
Hutchinson, Lynn, Essex, U.S. 

2965. WEAVERS’ HEDDLEs, 'W. R. Lake. —(L. Borgognon, 
Basle, Switzerland.) 


Tth July, 1881. 
2066. Grain Bixpinc Macurves, G. E. Vaughan,—(M. 
A. Keller, Brockport, Hew York, U.8.) 
2967. Gas ENGIxEs, E.8 Wastfield, Bath, 
2968. Venicies, R. Brabyn, St. Wenn, Cornwall. 
2969. VenTILaTING, E. Aldous, Peckham. 


2970, H. Booth, Bilston. 


2971. Eve Guassts, G. F. Redfern.—(F. Terstegen, 
Elizabeth, Jersey, U.S.) 

2972. Looms, W. Atherton, 

2973. INDICATING Apparatvs, W. 
2974. Cases for Fruit, &c., G. A. Cochrane, Liverpool. 

2975 >». Bricks, &c., E. Johnson, St. Helen's, Lancashire. 

2976. EXTRactine Farry Marrers, W. P. Thompson. 
—F. Seltsam, Foreheim, Germany.) 

2977. Mitts, W. Wawlen, jun., oma F. Hawley, Duffield. 

2978. Curwyey Caps, H. J. Haddan.--(4. Picheerau 
Cailly, France.) 

2979. Lxpicatine Apparatus, B, Hunt.—(4. Lagrange, 
A, Aubert, and G. Nos, Paris. 

2980. Weavinea, W. 8. Mackie, Manchester. 

2981. Mrpp.ines Puririers, E.G. Brewer.—(K. Smith, 
St. Paul, Minnesota, U.S.) 

2982, GaTHERING Corn, &c., W. Woolnough and C 
Kingsford, Kingston. 

2983. PROPELLING VESSELS, R. Meek, Southend-on-Sea. 

2984. Feep Pumps, H. P. Phillips, Hammersmith. 

2985. WorkING CELLULOIDs, T. B. Gibson, Yorkshire. 

2986. SicNaLiine, J. Imray.—(C. Ader, Paris.) 

2987. J. Johnson.—(C. Golay, Paris.) 

2988. TeLEPHONIC Apparatus, G. L. Anders, London. 

2989. TRANsMISSION of Power, J. Hopkinson, London. 

2990. Gas Enorngs, C, and C. T. Linford, Leicestershire. 

2991. SHapinc Macuine, J. R. Kelsey, Bristol. 

2992. Sream, &c., ENGINES, J. E. Outridge, Egham. 

2993. SMaLL-ars, S. B. Allport, Birmingham. 

2994. PRESERVING Foop in Borr.es, F. Pool, London. 

2995. TELEPHONIC Apparatus, A. C. Brown and H, A. 
C. Saunders, London. 

2996. Proputsion of Suips, W. Coppin, jun., London. 


C. Pagan and J. Hore, 


2997. SULPHATE of ALUMINA, C, Semper, Philadelphia. 
Pire, A.S. Murphy, elphia, U.S. 
Kyiv gs, H. Lake.—({P. Godard, Paris.) 
Sth July, 1881. 
3000. Taps, &c., G. Crawford, Port G Ww. 
3001. AncHors, H. Terrell.—(S. Chapleau, U.S.) 
3002. Purtryinc Smoke, J. Griffiths, Weobley. 
3003. Taps, G. Furness & J. Robertshaw, Manchester. 
3004. Gavuces, G. Furness & J. Robertshaw, Manchester. 
3005. CHLORATE of Sopa, J. W. Bottomley, Widnes, 
and R. F. 8. Molesworth, Rochdale. 
3006. Pumps, J. McEwen and 8. Spencer, Manchester. 
. Bryprxc Books, H. Thompson.—(S. Mower, U.S.) 
DREDGING W. Lake.—(J. Menge, U.S.) 
. Titus, B. W. Web! ndon. 
. SIGNALLING, H. ee —(B. Roe, Perth.) 
- Topacco Pire Jornts, W. H. Sharman, London. 
2. Castines, J. J. Sachs, Sunbury. 
3013. SpRING Morors, J. H. Johnson.—{(J. B. Powell d 

J. H. Harper, Philadelphia, U.S.) 

3014. Paotocrapuic Cameras, G. Smith, London. 

3015. Lichtinc Apparatus, W. R. Lake.— 
(J. J. C. W. Greb, Frankfort-on-the-Main.) 

9th July, 1881. 
3016. VeLocirepes, G. L. O. Davidson, Lond 
rance 

3018. Sprsnrnc Macurne H. J. Haddan.—{J/. 
B. William, Ober Soultz.) 

3019. Compine Corton, W. R. Moss, Bolton. 

3020. Bar, W. Howitt, Ilford. 

21. Encrine Recuator, R. M. Marchant, London. 
3022. Wacons, W. F. Lotz.—(4. Wilke, ~ 
302 23. LaTHe, J. A. Armstrong, Blackhea‘ 

24. GrinperRs, R. R. Gubbins, London. 

3025. Roastine Tosacco, C. H. Andrew, Stockport. 
3026. BrusHiyc, &c., LeaTHER, P. Newall and J. 

Barker, Warrington. 

3027. Frre-arms, T. and T. Woodward, Birmingham. 
3028. Axes, H. H. ‘Lake. —(A. Cohen, Poland.) 

3029, Brxpixc Apparatus, G. Spencer, Derby. 

3030. CicaReTTEs, A. Clark.—{J. Bonsack, Kounoke, U.S.) 
3031. EARRINGs, Perks, jun., and B. J. Perryman, 

Birmingham. 

3052. ReccLatinG Apparatvs,Sir W. Thomson,Glasgow 

11th July, 1881. 

3033. CorsEts, A. Henderson.—(D. F. Trefcon, Paris.) 

3034. SHow-caseEs, R. Laws, London. 

3035. TexTILE Fasrics, G. W. von Nawrocki.—(Schiit: 
and Juel, Wurz Germany.) 

3036. Rakin Hay, H. J. Macey, Wilts 

3037. Securine Joints, J. Gooddy, Wombwell. 

3038. Fire-LicuTers, J. F. Wiles, Kent. 

3039. PLayinc Pianos, H. Newton.—{C. Gavioli, Paris.) 

3040. Sorrenine, &., J. H. Porter, Lond 


2999. 


mdon. 
3041. TuBine, &c., ALS. Murphy, Philadelphia, U.S. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
2926. Meratturcic Furnaces, H. A. Bonneville, 
Cannon-street, London.—A communication from w. 

Moller, New York, U.S.—5th July, 1881. 

2042. RatLway TIPPING Wacons, G. F. Redfern, South- 
street, Finsbury, London.—A communication from 
M. V. Wormer, Dayton, Ohio, U.S.—5th July, 1881. 

2943. ELECTRO-MAGNETIC Motors, 8. Pitt, Sutton.—A 
communication from M. G. Farmer, Newport, Rhode 
Island, U.S.—5th July, 1881. 

2947. CLEANING, &c., Fiprous Mareriaus, W. R. Lake, 
Southampton-buildings, London.—A communication 
from C. A. r, Southbridge, U.S.—5th July, 1881. 

2963. CooLine, &c., ApPpaRaTUs, J. T. King, Clayton- 
square, Liv erpool. —A communication from T. Rose, 
San Antonio, Texas, U.S.—6th July, 1881. 

2966. Grain Bixpinc G. E. Vaughan, Chan- 
cery-lane, London.—A communication rom M. A. 
Keller, Brockport, New York, U.S.—7th July, 1881. 

2977. SULPHATE of ALUmINa, C. Semper, Philadelphia, 
U.S.—7th July, 1881. 

2998. Tusina, &c., A. 8S. Murphy, Philadelphia, U.S.— 
on July, 1881. 

Books, H. G. Thompsun, New Haven, 
U.8.—A communication from 8. E. 
Mower, Milford, U.S.—8th 1881., 


Patents on which th the Stamp Duty of 
£50 has been paid. 

2683. GovERNING, the Fiow, &c., of Water, W. Foulis, 
Glasgow.—ith July, 1878. 

2686. Gas Governors, W. Cowan, Edinburgh.—5th 
July, 1878. 

2720. ApyustTinc Rattway Switcues, W. R. Lake, 
Southampton-buildings, London.—tth July, 1878. 

2704. TreaTING SmoKE, &c., J. Smethurst, Clifton, 
Lancashire.—tth July, 1878. 

2747. CrusHine Coat, &c., A. Hewlett, Cappul, and J. 
Shearer, x July, 1878. 

T. Collins, Birmingham,—12th July, 

2249. Curtinc Screw Tureaps, H. H. Lake, Southamp- 
ton-buildings, London. —24th July, 1878. 
2754. Rotiine Wire, &c., G. Bedson, Manchester.— 
9th July, 1878. 
2735. Macuine Guys, W. R. Lake, Southampton- 
buildings, London. —8th July, 1878. 

2743. Sieve Pc res C. Hopkinson, South Retford. 
—9th July, 1878 

2744. RarLRoap Spikes, B. J. B. Mills, Souhtampton- 
buildings, London.—9th July, 1878. 
750. BARRELS, W. e, 
London.—9th July, 1878. 
2751. BicycLe SappLes, J. A. Lamplugh and G. F. 
Brown, Birmingham. — —9th 1878. 

2766. Curtina, &., Woop, R. E. Shill, Derwent-grove, 
East Dulwich, Surrey. —10th July, 1878, 

2873. COMPRESSING Air, T. Sturgeon, Newlay-grove, 
Horsforth. —18th July, 1878. 

2740. Reapnc Macuines, H. J. H. King, Newmarket. 
—9th July, 1878. 

2756. MouLpine Apparatvs, A, Ripley, Southwark.— 
9th July, 1878, 


holla: 


Patents on which the — Duty of 
£100 


00 has been 
2387. Breap, &c., J. C. Pooley, George-stroet, Bath,— 
July, 1874," 


2459. Screw-currina Macuryes, J. H. Johnson, Lin- 
coln’s-inn-fields, London.—l4th July, 1874. 

2462. ELecrric Batreriges, A. V. Newton, Chancery- 
lane, London,.—l4th July, 1874. 

2375. Carriaces, 8. Hart, New Bond-street, London. 
—Tth July, 

2411. Heatino Piares of Iron, R. Taylor, Llantrissant, 
Glamorganshire.—9th July, 1874. 

2421. Raitway Pornts, J. Kelly, Liverpool. — 10th 
July, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 29th July, 1881. 
898. Pumps, W. Wright, Plymouth.—2ad March, 1881. 
— J. Hollingworth, Yorkshire.—2nd March, 


908. RotiinG MILL, L. A. Groth, London.—A commu- 
nication from E, von Zweigbergk.—3rd March, 1881. 

913. Twisting Wire, &c., W. T. Glover and G. F. 
James, Manchester.—3rd March, 1881. 

922. Gatvanisinc Iron, J. Elmore, London.—3rd 
March, 1881. 

923. Heatinc Apparatus, G. C. Gibbs, London,—3rd 
March, 1881. 

932. Looms, T. Hanson, Bradford.—4th March, 1881. 

934. Core or SKELETON Meta.s, T. Hyatt, London.— 
4th March, 1881. 

935. Tram Rats, E. Thompson and 8. Tomkins, 
London.—4th March, 1881. 

941. DELIVERING TICKETS, Bebro, London,—4th 
March, 1881. 

942. Fic Powper, F. Pool, London.—5th March, 1881. 

944. Byap for BRACELETS, &e., A. and E. Downing, 
Birmingham.—5th March, 1831. 

949. Lirtinc CARRIAGES, &e. P. Bell, Norfolk.—5th 
March, 1881. 

961. METALLIC Bepsteaps, C. 8. P. Wood, Birming- 
ham.—ith March, 1881. 

987. Watcn Keys, F. A. Walton, Birmingham.—Ssth 
March, 1881. 

992. OsrarninG Motive Power, H. E. Newton,London. 
—Com. from H. G. Hosmer.—sth March, 1881. 

997. Rotter Mitis, H. J. Haddan, London.—Com. 
from J. G. Koerner.—9th March, 1881. 

1000. ExpanpInNGc Manprit, J. Harrison, Manchester. 
—th March, 1881. 

1011. Spinnrne, &c., Yarns, A. Combe, Belfast.— 
March, 1881. 

1143. Door Locks, W. R. Comings, London.—16th 
March, 1881. 

1154. Hoxpine, &c., Borries, J. Packham and T. 
Pelton, Croydon.—1l6th March, 1881. 

1242. BREECH-LOADING FirE-aRMs, H. A. A. Thorn, 
London,—2lst March, 1851. 

1273. Wueets, A. C. Uljée and J. Cleminson, London. 

22nd March, 1881. 

1274. Fixixe Tires on W HEELS, A. C. Uljée and J. 
Cleminson, London.—22nd March, 

1290. BELLS, &c., W. R. Comings, London.—23rd 
March, 1831. 

1324. Bortine, &c., APPARATUS, A. M. Clark, London. 
—Com. from H. Coker.—24th March, 1881. 

1345. Lamps, A. Ragg, Bebington.— 26th March, 1881. 

1485. PReventinG Escape of Steam, &c., G. Tall andJ. 
Daddy, Kingston-upon-Hull.—5th April, 1831. 

1973. Presses, H. C. Gover, London.—6éth May, 1881. 

2246. VELocIPEDes,G. Singer, Coventry.—23rd May.1881. 

2348. Inpia-RUBBER VaLves, A. Pegler and T. J 
Watson, Retford.—28th May, 1881. 

2356. Wasuinc Coat, &c., T. J. Bell, jun., Yorkshire, 
and W. Ramsey, Durham.—28th May, 1881. 

2459. AxLe Putveys, F. Ryland, West Bromwich.— 
4th June, 1881. 

2645. Gas Enoryes, C. W. Pinkney, Smethwick.—17th 
June, 1881. 

MILL N, Macbeth, Bolton.—18th June, 
881. 


M. 


2731. Keys for Locks, C. Strauss, Birmingham.—Com. 
from O, Strauss.—22nd June, 1881. 

2804. ATTACHMENT to Minino CaGes, &c., F. Haddan, 
London.—Com. from 8. Henrard.—27th June, 1881. 
Last day for filing opposition, 3rd August, 1881. 
988. Wuee s for VeLocirepes, E. C. F. Otto, Peckham. 

—8th March, 1881. 

996. Turninc, &c., Larue, O. Jones, London.—9th 
March, 1881. 

998. Lanpavus, J. Lewis, T. Hammond, and J. Hiller, 
Kilburn.—9th March, 1881. 

1006. Brakes, 8. C. Taylor and J. Wild, Morton.—9th 
March, 1881. 

1012. Furnaces, B. R. Huntley, West Hartlepool.— 
9th March, 1831. 

1015. Heers, W. 
March, 1831. 

1021. Mounts for Tosacco Pipes, D. O. Sandheim, 
London.—9th March, 1881. 

1023, AMERICAN OrGaNns, G. Green and C. Savage, 
Islington, London.—1l0th March, 1881. 

1029. CarpinG Cotton MATERIALS, F. Mills, Heywood. 
—10th March, 1881. 

1040 ELectric Lams, A. A. Common and H. T. Joel, 
London.—1l0th March, 1881. 

1057. Looms, C. Catlow, Burnley.—1l1th March, 1881. 

105. Gas Lamps, W. T. Sugg and R. Pierson, West- 
minster.—1llth March, 1881. 

1103. FasTentncs for Suirt Stvups, &c., J. M. Banks, 
Birmingham.—1l4th March, 1881. 

1111. Expanpinc Routers, J. Hawthorn, J. P. Liddell, 
and P. Hawthorn, Newtown. — 15th March, 1881. 

1117. Sarery Firtines, H. 8S. Wilton and Bb. 8. Weston, 
London.—15th Darch, 1881. 

1120. Lamps, 8. Pitt, Sutton, Surrey.—A communica- 
tion from W. B. Robins.—15th March, 1881. 

1136. Compinc Woot, W. R. Lake, London.—A com- 
munication from F. G.{Lange.—16th March, 1881. 

1150. J. Noad, Ham.—1l6th March, 1881. 

1156. Postat Wrappers, J. A. and C. M. Elstob, 
Camberwell-road, London.—1lth March, 1881. 

1226. Priytinc Macuines, W. Evans, M. Smith, and 
D. Braithwaite, Manchester.—2lst March, 1881. 

1261. SutpHocyanipes, H. E. Newton, Chancery-lane, 
London.—A communication from U. de Giinzburg 
and J. Tcherniac.—22nd March, 1881. 

1364. ConstTroectiINnG Suips, J. H. Johnson, London.— 
Acommunication from Baron C. A. M. C. de Winter. 
—28th March, 1881. 

1368. Gas, E. P. Alexander, London.—A communica- 
tion from E. Mertz.—28th March, 1881. 

1396. THRASHING Macutnes, J. Marshall, Gainsborough. 
—29th March, 1881. 

1651. Excavatine Tunnexs, J. D. Brunton, London. 
—14th April, 1881. 

1859. Brick-mMakinc Macurvery, T. C. Fawcett, Leeds. 
—29th April, 1881. 

2023. RecuLator Gas Burners,H. Zwanziger, Vienna, 
—Com. from J. Janky, J. and C. Rimanoczy.—vth 
May, 1881. 

2182. TreaTING Ores, J. Hargreaves and T. Robinson, 
Widnes. —19th May, 1881. 

2370. Stipe Vatves, &c., H. E. Newton, Chancery- 
lane, London.—A communication from A. Nathan. 
—30th May, 1881. 

2426. Loos for We avine, R. L. Keighley, 
and D. Bailey, Huddersfield.—2nd June, 

2428, CLEANING Knives, J. Hargrave, 
June, 1881. 

2462. Soap Leys, C. Thomas, Bristol, and A. Domeier, 
London.—4th ‘June, 1881. 

2651. Srrer, C. W. Siemens, Westminster. — 17th 
June, 1881. 

2743. Pavements, H. H. Lake, London.—Com. from 
D. McLean.—22nd June, 1881. 

2768. Enoines, W. R. Lake, London,—Com. from E, 
June, 1881. 

2826. Removine Stirr Harrs from Fur, W. R. Lake 
London.- A communication from F.’ Lambert and 
J. Kokesch.—28th June, 1881. 


Brewster, Hunslet, Leeds.—9th 


2852. Viotins, W. R. Lake, London.—A communica- 
tion from E. Berliner,—29th June, 1881. 

2943, Morors, 8. Pitt, Sutton,.— 

M. G, Farmer.—ith July, 1881. 


Com, from 


2963. Cootinc Apparatus, J. T. King, Liverpool.— 
Com. from T. Rose.—6th July, 1881. 

2097. of ALumina, C. Semper, Philadelphia. 
—th July, 1881. 

2998. Pite, &c., A. 8. Murphy, Philadelphia, U.8.— 
Tth July, 


Patents Sealed 


List oy Letters comm which passed the Great Seal on 
the 8th July, 1881.) 

5503. Srrercuers for C. A. Smith, Hagley- 
road, Edgbaston. — 31st December, 1880. 

113. ‘TWISTING, &c., Yarns, J. Farrar, Halifax.—lot 
January, 1881. 

115. Beaninas, &c., for SHarrs, L. A. Groth, Finsbury- 
pavement, London. —10th January, 1881. 

121. Furnaces, &c., W. P. Thompson, High Holborn, 
London. —llth January, 1831. 

RevoLvine Suvrrers, J. Stones, Ulverston, T. 
Kirby, Barrow-in- and E. Phillips, Ulver- 
ston, January, 1881 

134. Toots, J. M. Bibbins, "High Holborn, London.— 
12th January, 1851. 

135, STONE-BREAKING Macuines, W. Taylor, Leicester. 
—l2th January, 1881. 

137. Wiruprawine, &c., the Pives of Urinats, J. 
Reflitt and W. Irwin, Leeds.—12th January, 1881. 
130, RELIEVING STRAINS in Towino, &c., C. Mace, 

Sunderland.—l2th January, 1881. 

142. Userut Propucts from E. C. C. Stan- 
ford, Glasgow.—12th January, 1881. 

147. Securinc Contents of Borries, J. Betjemann, 
Pentonville-road, London.—12th January, 1831. 

155. CUTTING Grass, &c., Whitehouse, Bridgtown, 
Statfordshire.— 12th Junuary, 1881. 

157. CoLourine Fiprovs Mareriars, J. Young, jun., 
Kelly, Renfrew, N.B.—12th Janvary, 1881. 

159. CHECKING Apparatus, 8. Fynn, Pigott-street, 
Limehouse. —13th 1881. 

166. Sroprers for Borries, J . Wilkinson, Swinton.— 
13th January, 1881. 

171. Furnace Bars, C. Whitfield, Newcastle-on-Tyne. 
—13th January, 1881. 

176. Hanp Stamps, G. K, Cooke and E, Hurles, Fleet- 
street, London.—13th January, 1881. 

188. Sewina Macuines, J. C. Mewburn, Fleet-street, 
London.—l4th January, 1881. 

189. Taps, &c., for Beer, J. kK. Starley, Coventry. - 
14th January, 1881, 

200. TrRaNsForMING, &c., Power, J. Imray, Southamp- 
ton-buildings, London.—1l5th January, 1851. 

218. Evecrric Licut, J, E. H. Gordon, Dorking.—17th 
January, 1881. 

228. CLeansinc Wine, &c., M. W. Proudlock, New- 
castle-upon-Tyne, and R. W Pg Burton-on- 
Trent.—18th January, 1881. 

236. BLackinc Borpers of Parer, A. C. Henderson, 
Southampton-buildings, London. — 20th January, 
1881 


ssl. 

242. Purtryine, &c., Feep-warer, J. H. Dane, San 
Francisco, U.8.— 20th January, 1881. 

254. SELF-FEEDING, &c., Furnaces, L. W. Sutcliffe, 
Birmingham.—20th 1881. 

270. Heatine Apparatus, C. D. Abel, Southampton- 
buildings, London.—21st January, 1881. 

272. Raisine Trees, 8. Ridgeway, Tice- 
hurst.—21st January, 1831 

293. CREAMING MILK, &c., 
dorf.—22nd January, 188 $l. 

314. Gymnastic Apparatus, G. Zander, Stockholm.— 
24th January, 1881. 

316. Gymnastic Apparatus, G. Zander, Stockholm,— 
24th January, 1881. 

317. Brakes, &c., J. A. Steward, Wolverhampton.— 
24th January, 1881. 

324. Carps, C. M. Sombart, Magdeburg.—25th vanu- 

ary, 1881. 

3. Cuains, &c., F. Ley, Derby.—28th January, 1881. 

408. SteaM ENGINE, H. “i. Lake, Southampton-build- 
ings, London.—29th January, 1881. 

28. Stockine, &c., Suspenvens, H. Knight, Sur- 
“biton. —lst February, 1881. 

459. Sowrne, &c., Manure, H. A. Bonneville, Cannon- 
street, London.—3rd February, 1881. 

519. ALaRUM Apparatus, P. Everitt, Queen Victoria- 
_Street, London.—7th February, 1881. 

577. Compound Marine Stream Enaine, A. C. Kirk, 
on zow.—l0th February, 1881. 

RAILWAY BRAKE ApPARATU 3, W. L. Wise, White- 
-place, London.—l4th February, 1881. 

918. PRODUCING AUDIBLE Siewa.s, E. Tyer, Old-strect, 
Finsbury, London.—3rd March, 1881. 

943. Roastinc Corres, &c., H. Faulder, Stockport.— 
5th March, 1881. 

974. Gas BRACKETS, &c., F. W. Thorn, Elgin-terrace, 
Maida Vale, London.—7th March, 1881. 

982. PRoPELLING Vessexs, &c., L. A. Groth, Finsbury- 
pavement, London. —8th March, 1881. 

1042. Sueer Sueanrs, T. A. and H. Sorby, Sheffield. 
—llth March, 1881. 

1100. Givinc Motion to Carriaces, &c., L. A. Groth, 
Finsbury-pavement, London.—14th March, 1881. 

1214. Hoping Pictures, R. Sherwin 
and G. Evans, London-road, Worcester. — 10th 
March, 1881. 

1312. Hor Biast Stoves, H. Massicks, the Oaks, and 
W. Crooke, Duddon-villa, Millom. —24th March, 1881. 

1614. Rotter Mitts, &c., W. L. Wise, Whitehall-place, 
London.—13th April, 1881. 

1661. VeLocirepes, W. Hillman, Coventry. 
Apri, 1881. 

1662. Crate for Packrne Fruit, J. Pullen, Bayswater, 
London.—14th April, 1881. 

1717. Compounp Marine Steam Enoryes, A. C. Kirk, 
Glasgow.—20th April, 1881. 

1719. Benprna, &c., Gass, D. and W. H. Thompson, 
Queen-square, Leeds.—20th April, 1881. 

1800. Oyster CuLTuRE, E. Johnson, Tower House 
Isle of Wight.—26th April, 1881. 

1846. Rotary Enoixes, J. Swalwell, Acre-strect, 
Battersea.—28th April, 1881. 

1891. Permanent Way, A. J. H. Smythe, Athlone, 
Ireland.—2nd May, 1881. 

1804. CompusTIBLE Gas, C. D, Abel, Southampton- 
buildings, London.—2nd May, 1881. 

1896. SerparaTine Lime, &c., from Dovomirs, 8. Cliff, 
Wortley, Leeds.—2nd May, 1881. 

1898. Paper, J. H. Johnson, Lincoln’s-inn- 
fields, London. —3rd May, 1881. 

1911. Foop for Carrie, A. E. Brooke-Hunt, Peer’s- 
court, Gloucester.—3rd May, 1881. 

1924. Castine Stereorrre Piates, J. E. Taylor, P. 
Allen, W. Evans, and D, Blaithwaite, Manchester.— 
4th May, 1881. 

1940, ComBusTIBLE Gas, N. A, Otto, Muelhcim-on-the- 
Rhine.—4th May, 1881. 

1958, CENTRIFUGAL Macurnes, C. D. Abel, Southamp 
ton-buildings, London. —5th May, 1881. 

1970. Paranirro Compounps, C. D, Abel, Southamp- 
ton-buildings, London.—6th May, 1881. 

2003. BREECH-LOADING Fire-arms, W. W. Greener, 
Birmingham.—9th May, 1881. 

2043. Conveyinc Heat, W. T. Whiteman, Staple-inn, 
London.—10th May, 1881. 

2045. Burninc Liquip Hyprocarson, W. R. Lake, 
Southampton-buildings, London.—10th May, 1881. 
(List of Letters Patent which passed the Great Seal on the 
12th July, 1881.) 

158. Propuctnc ARCHITECTURAL ORNAMENTS, L. A. 
Groth, Finsbury-pavement, London.—12th January, 

881 


F. W. Unterilp, Diissel- 


— Mth 


162. VenTILATING BuiLpinas, &c., T. Rowan, Ryde.— 
13th January, 1881. 

169. PLanine, &c., Woop, G, Richards, Manchester.— 
18th January, 1881. 

190. Caoutcnovuc, &c., E. Edmonds, Fleet-street, Lon- 
don.—14th January, 1881. 

198, SHEAF-BINDING MacuinE, E, G. C. Bomford, Flad- 
. King, Newmarket.—lith *Janu- 
ary, 

203. Gear, B, Lefebvre, South Lambeth.—15th 
January, 1881, 
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205. Apparatus, T. Rayner, Chancery- 
lane, London,—15th January, 1881. 

209, CANDLES and Tapers, E. G. Brewer, Chancery- 
lane, London,—15th January, 1881. 

210. Bepvs for Invauips, G. Lowry, Salford.—1l5th 
January, 1881. 

211. Sizinac, &c., Worstep, C. Anderson, Osborne- 
terrace, Leeds.—15th January, 1881. 

257. Fasteninas for Braceters, O. Vaughton, Bir- 
mingham.—20th January, 1851. 

276. Vatves of Percussive Rock Drits, J. H. Harri- 
son, Chester.—2lst January, 1881. 

313, Openinc, Wixpows, H. Skerrett, Whitby- 
road, Sparkbrook, near Birmingham,—24th January, 


1881, 

417. Racuway SiaNALiine Apraratus,J. N, Maskelyne, 
Piccadilly, London,—31st January, 1881. 

544. Consotipation of Merats, D. Adamson, Dukin- 
field. —9th February, 1881. 

600. Lunes, &., J. D. Sprague, Norwood.—11th Febru- 
ary, 1881, 

651. "“Sueer Suears, A. M. Clark, Chancery-lane, Lon- 
don.—15th February, 1881. 

760. TeLernones, E. W. Anderson, Washington, U.S. 


Southampton-buildings, London.—7th April, 1881. 
1696. TELEGRAPHY, 8. Pitt, Sutton.—19th April, 1881. 
1761, Steam Cookinc Vessers, M. von Zyka-Rad- 

vanszky, G. Liediman, and F. W. Scharrath, Berlin, — 

23rd April, 1881. 

1791. Raisinc a Nap on Ciorn, A. M, Clark, Chancery- 

lane, London.—26th April, 1881. 

1820. Maonesia, &e., 5. Pitt, Sutton.—27th April, 

1881 


1936. Curtinc Cuerrsz, &c., J. Richardson, Gains- 
borough.—4th May, 1881. 

1937. Bieacuine, C. T. Jacoby and W. Jennings, 
Nottingham.—4th May, 1881. 

1964, Door Knoss, &c., A. and R. F. Heath, Birming- 
ham.—5th May, 1881. 

2001. Watrerproor CasinG, H. A. Bonneville, Cannon- 
street, London.—9th May, 1881. 

2016. EnGravino on Gass, J. H. Johnson, Lincoln's- 
inn-fields, London.—9th May, 1881. 


List of Specifications published during the 
week ending July 9th, 1881. 


4422, Gd.; 4526, 6d.; 4610, 6d.; 4988, 6d.; 4989, 6d.; 


4990, Gd.; 4091, 6d.; 4903, 6d.; 4997, 10d.; 4008, 6d.; 
5001, 8d.; 5003, 8d.; 5004, 6d.; 5008, 6d.; 5014, 6d.; 
6015, 6d.; 5016, 6d.; 5017, 10d.; 5018, 6d.; 5021, &d.; 
5023, 6d.; 5029, 1s. 4d.; 5034, 4d.; ; 5041, 6d.; 


5046, 8d.; 5047, 6d.; 50 


5, 2d.; 


6d.; 5197, 6d.5 5198, 
5202; 5201, 2d. 5294, 5313, 4d.; 5327, 
228, 4d.: 471, 6d.; 1599, 6d. 


; 5191, 6d; 5193, 


*.* Specifications will be forwarded by yee from 
the Patent-office on receipt of the amount of price and 
tage. Sums exceeding 1s. must be remitted by 
‘ost-otfice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, South ton-buildings, Ch y-lane, 
London. 
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4140. Provision Boxes, &c., S. Colas.—9th Decem- 
ber, 1880. 6d. 

The box is furnished with a lid having a rim pro- 
jecting downwards, by tearing which the box can be 
opened, Inside the rim a smali band is placed, the 
end projecting and forming a ring for the introduc- 
tion of a key, by turning which the rim will be torn 
off, 


4422. Bac-makinc Macuinery, H. Rankine.—20th 
October, 1880. bd. 

This consists, First, in the use of folders of thin 
sheet metal in a bag-making machine for the folding 
over of the sides to make a pasted joint. Secondly, 
the combination of an adjustable hopper, guides, 
travelling tapes, pasting rollers, folders, and grip 
rollers. Thirdly, the combination of a cutting and 
folding apparatus for making suitable folded sheets 
= the pasting, and forming portion of a bag-making 
machine. 


46526. Surrace Pastina Macuixery, 
W. Weems and C. D. Douglas. — 4th Novenber, 
1880. 6d. 

This consists in having a disc or otherwise shaped 
area, containing one or more revolving pads composed 
of fibrous or porous material or materials, brushes, or 
other suitable agents of communication having an 
arranged construction to perform various gyrations. 

IMPROVEMENTS IN DYNAMO-ELECTRIC Ma- 
cuines, J. Hopkinson and A. Muirhead.—24th No- 
vember, 1880, i. 

To reduce the sparks between the commutator and 
the collecting brushes, the latter are divided into 
parts, and that part which is latest in contact with 


any section of the commutator passes the current 
through a resistance, thus gradually checking the 


current as the contact is broken, Where the arrange- 
ment of the machine is such that the armature coils 
lie in planes parallel with the plane of revolution of 
the armature, the latter is thus constructed: The 
circumference of a pulley is surrounded with a series 
of layers of sheet iron insulated from each other. On 
one or both sides of this ring radial slots are cut to 
admit the insulated wire. When a continuous current 
is required the coils are placed on both faces of the 
armature and arranged alternately. The field mag- 
nets are made similarly to the armature. Each coil is 
packed close against its neighbour, so that each is of 
approximately quadrilateral form. Fig. 1 shows the 
means for edaong sparks. A are segments of the 
commutator, B brushes, D a metal cylinder, the brush 
is attached to D, and the spindle C is in contact with 
anothercylinder. The space between the cylinder is 
filled with a mixture of plumbago and lamp black, 
having asuitable resistance ; the ends of the spaceare 
closed with discs of ivory. The brush is so ad- 
justed that it remains in contact with any segment of 
the commutator for a short sag after the other 
brushes have left contact with that segment. Fig. 2 
shows the armature as arranged for a continuous cur- 
rent. 


4610. Buracuinea, &c., Woven Faprics YARN 
Continuous.Ly, W. Birch.—l0th November, 1880. 


6d. 

This consists in the use of a tube, partly or wholly 
filled with a liquid, the tube to be either straight or 
shaped hke a syphon, and such tube attached toa kier 
or other vessel in such a manner as to form a hydraulic 
seal joint or lute, or the tube to be without any 
li uid or without forming a lute, but providing an 
inlet or outlet at a lower level than the vessel to which 
it is attached for the purpose of bleaching, dunging, 
soaping, washing, dyeing, steaming, and other opera- 
tions upon woven fabrics or yarn. 


4981. TeLernoyic Apparatus, W. R. Lake.—30th 
Novenber, 1880.—(A communication from C. A. 
Randall.) 18. 

This invention relates to that class of telephone 
systems in which a battery current traverses the 
circuit of wires connecting the stations, and is quali- 
fied by tension changing and current breaking 
devices operated by the vibrations of a transmitter 
diaphragm. Its object is to utilise to a maximum 
degree the force of a line battery connected with a 
receiving apparatus, to cause an extended range of 
variation in the strength of the current of the line 
battery in correspondence with the variations of the 
transmitter diaphragm, and to effect an increased 
amplitude and force of vibration in the diaphragm of 
the receiver. The figure shows one of the arrange- 
ments of apparatus used by the inventor, the 
operation of which is as follows :— Upon speaking into 
the mouthpiece of the transmitting apparatus there is 
given to the diaphragm a to-and-fro movement, 
the effect of which is increased in force and 
ainplitude at the circuit closer, viz., the plum- 
bago button N and platinum stud M, by means 


of the lever F. These rapid movements alternately 
make and break the circuit over the main line, and 
the currents in turn pass over and through the 
receiving magnet T of the receiving apparatus, and 
cause a varying attraction of its armature correspond- 
ing to the amplitude of the vibrations of the 
diaphragm, which causes a varying contact between 
the carbon button V and platinum stud U in the local 
circuit, having the local battery and the telephoni 


and for facilitating the quick change-of aim with the 
gun. Two or more barrels A lie in a horizontal plane 
or in an arc, their breech ends being screwed to a 
centre — B, and their muzzle ends passing through 
and sliding in a front crosspiece C keyed to the trun- 
nion frame, which forms three sides of an oblong, the 
crosspiece forming the fourth side. Between the 
trunnion frame and the sliding frame is a stron 

spring D to take up the recoil. Two spiral springs E 
are also compr when the gun is discharged. e 
feed is effected through openings in the cover F, which 


Ne 


|S 


allow the cartridges to fall into recesses in the breech 
block, which at the time are opposite the open ends of 
barrels A, when the lever G causes plungers to push 
them into the chambers, and carries the breech block 
forward so as to close the breeches and fire the 
cartridges. 

4998. Fe.tinc Macuines, G. Yule.—lst December, 

1880. 6d. 


Felting aprons or rollers acting in concert with felt- 
ing beds receive reciprocative and oscillating move- 
ments in addition to progressive, forward, or rotary 
motions. In one arrangement two rollers carrying a 
felting apron are mounted above a hot water tank, in 
which is partly immersed a felting bed, shaped to 
correspond to the path or traverse of the lower part of 
the said apron, and immersed sufficiently to suak the 
articles to be felted. The bed is or may be sustained 
by means of spiral or other springs, which can be 
adjusted so as to regulate the upward pressure of the 
bed. A reciprocating and progressive rotary motion 
is imparted to one of the rollers. 

4997. Maxine Doorways, &c., Close AND TIGHT, 
W. Morgan-Brown.—lst Deeember, 1880.—(A com- 
munication from G. B. Thompson.) 10d. 

This consists partly in the method and means for 
tightly closing a doorway or similar opening having 
one or more straight sides,a swinging door or the 
like, and its frame constructed without rabbet or stop, 
and with all their corners rounded, and constructed 
respectively with a continuous bevelled edge and an 
internal bevelled seat. 

4998. MANvurACTURE AND PuriricaTION or Gas, 
W. J. B. Syines.—1st December, 1880. 6d. 

The First part of this invention refers to means for 
ascertaining the condition of the charge in the retort 
—that is, if gas is still being made or whether all the 

yas has been given off; and it consists, as shown in 

Fig. 1, of a retort of L shape with a valve A fitted in 

the cover of the vertical branch, by opening which it 

can be seen if gas is still being given off. To prevent 
the explosion of sulphurous vapours, a valve B is fitted 


receiver therein, so that the electrical impulses over 

the telephonic receiver correspond in number and in 

varying power to the vibrations of the diaphragm. 

Several modifications of the above apparatus are also 

described. 

4988. Iprovements 1x Evecrric Lamps, K. W. 
Hedges.—30th November, 1880. 6d. 

The first portion of the specification refers to an 
improvement on former patents, No. 81, 8th January, 
1879, and No. 925, 8th March, 1879, in the method of 
regulating the consumption of the carbons in an arc 
lamp. The inventor employs three carbons, A, B, and 
C, as shown in the figures; two of these, B and C, 
constitute the positive electrode and lie in open 


[4983) 


troughs inclined to one another, the two carbons 
descending by gravity, and remain in contact notwith- 
standing their consumption. The third and negative 
carbon A also lies in an inclined trough and descends 
as it is consumed, butting against the stop shown, 
which poy its descent only according as the por- 
tion of the carbon against which it bears becomes 
wasted away. Contact is made by pieces of metal D 
hinged to the troughs as shown. In order to adjust 
the distance between the negative carbon and the 
meeting point of the positive carbons the inventor 
mounts the trough containing A, so that it can move 
horizontally towards or away from those containing 
B and C, and connects it to the armature of an electro- 
magnet. When the lamp is inert, the end of the nega- 
tive is brought into contact with the positive carbons 
by a weight or spring, and the lamp being put in 
circuit, the current passing through the carbons and 
through the coil of the electro-magnet, the armature 
is attracted, and a movement is given to the trough of 
the negative carbon, withdrawing it from the positive 
carbons and establishing an arc. The latter part of 
the specification refers to an incandescent lamp, so 
arranged that it may be used without glass. 

4989. Warmina Rartway Carriaces, C. D. Abcl.— 
30th Novenwber, 1880.—(A communication from 
Westinghouse, jun.) 6d. 

This consists in a method of warming a railway 
carriage by causing a current of air supplying the 
carriage to pass over surfaces heated by the carriage 
lamp, so as to be warmed thereby. 

4990. OpEntNG, CLosiNa, AND FasTENING CASEMENTS, 
Sasues, &c., J. Bruce.—80th November, 1880. 4 

The sashes, &c., are om | upon pivots or hinges 
ard are caused to be opened by means of levers an 

8, 


4991. Macuine Guns, 7. Nordenfelt.—30th November, 
1880. 6d. 


The object js to render machine guns more safe and 
more perfect in mechanism and in taking up the recoil, 


Fic.2 


to the horizontal branch of the retort, by opening 
which (before loosening the cover to remove the 
charge) such vapours can escape. To supply steam to 
the retort, ascension pipe, or the hydraulic main, a 
pipe is arranged within the fire chamber above the fire 
ars, and into it passes a perforated pipe G to supply 
water, the steam generated passing into pipe D sur- 
rounding pipe G, and thence into the retort ascension 
pipe or hydraulic main. Fig. 2 shows a filter for 
purifying gas. 
5001. Printixe, Curtine, anp Fotpina NEwsPaPERs, 
&e., P. D. Hedderwick.—1st December, 1880. 8d. 
This relates to web printing machines, and consists, 
First, in means for udapting the machine to print diffe- 
rent sizes of sheets ; Secondly, to the cutting mechanism 
for severing different lengths from the web; Thirdly, 
to folding mechanism to fold the sheets cut length- 
ways of the web; and Fourthly, to mechanism to 
bring pairs or sets of sheets formed by cutting the 
web transversely and slitting it lengthways, one over 
the other, and then folding them together. The 
drawing shows an arrangement for effecting the first 
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and second parts of the invention, and it consists in 
forming the slots A in the frame, to receive the 
bearings of the impression cylinder B, of a curved 
form, and the bearing blocks C of an angular or 
sector-like form, such arrangements allowing the em- 
ployment of different sized cylinders. The type 
cylinders D may be mounted in a similar manner if 
desi: The cutting knife has a combined recipro- 
cating and vibrating motion, and is carried by rods 
fitted to slide through adjustable rocking centres E. 

5008. Mrxina, &c., Various Substances, P. Prleiderer. 

—Ilst December, 1880. 8d. 

This relates, First, to means to facilitate the auto- 
matic lifting up and tilting of the machine, and 
lowering it down again ; Secondly, to the employment 
of a new kind of movable scrapers ; Thirdly, to varying 
the form of the blades or mixers. 


5004. Measurinc anp Recorpinc Exrcrric Cur- 
RENTS, J. W. Swan.—1st December, 1880. 6d. 

This invention consists of an apparatus for 
measuring currents for electric lamps or other pur- 
poses. In the figures, A is a cylinder revolved con- 
tinuously by clockwork at a fixed rate. A number of 
pins are arranged on this cylinder, according to the 
number of lights to be registered, as shown in Fig. 2, 
each pin acting on a set of levers. The action is as 
follows :—A lever B ba fixed against a stop Bl has 
attached to it another lever C, so that its own weight 
causes its extremity to engage with the teeth of the 
ratchet-wheel E. If A acts on B it will propel E to the 
extent of one tooth, D serving to retain E in position 
until again propelled by C. E is connected with 
counting mechanism F, An electro-magnet G, the 
coil of which is in circuit with one of the lamps, is 

under the arm H, mounted in an iron bracket 

1 constituting one of the poles of the magnet. When 


H is attracted by G, the rod and with it the lever C 
are lowered, and E will be propelled one tooth for each 
revolution. E is amet on an axis of the same 
length as A, and there are as many wheels E as pins 


on the cylinder A; for each wheel there are the levers 
B and C, and arms and electro-magnets H and G. 


5006. Sprxyinc Macuinery, &c., H. B. Arundel.—1st 
December, 1880. 6d. 

A guide A is pivotted to a plate screwed to the 
guide rail D. A roll of yarn E, built upen a paper 
tube, is slipped on to the metal tube G, which runs 
loose on spindle F and is driven by the friction 
between its washer H and the washer I on the spindle. 
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K isa spring catch engaging with and retaining the 
guide A che itis on back during the operation 
of dofting or piercing. The guide has two slots, one 
M, toconduct the yarn to the bobbin, and the other L, 
to increase the draft. 


5014. Execrric Lamps, J. W. Swan.—2nd December, 
1880. 6d. 


This specification relates more particularly to im- 
rovements in the method of —* the carbons 
or the inventor's incandescent lamps, as described in 

his patent No. 4933, 27th November, 1880. The 
inventor's object is to thicken the ends of the carbons, 
so as to facilitate the connection between them and 
the metallic conductors, and to prevent heat at the 
points of contact. This is obtained as follows: the 
inventor wraps the ends of the converted cotton 
thread—patent No, 4933—Figs. 1 and 2, with strips 
of bibulous paper. The thread thus thickened, as 
shown at B, is subjected to the action of sulphuric 


FIG.I Fig.2 Fic.3 

acid, as described in the former patent mentioned 
above, and having been washed and dried is com- 
pressed into shape as shown in Fig. 1, it is then car- 
bonised. Various other methods are also described. 
Fig. 3 shows a lamp arranged with multiple carbons, 
so that one or more may be rendered incandescent at 
the same time, a system which permits of variation in 
the intensity of the light. The carbon is sometimes 
also flattened, thus obtaining a greater radiati 
surface and more light. 


5015. Lamps, A. Thurlow.—2nd December, 1880. 6d. 

Instead of cutting the wick convex in shape, the 
top of the wick tube is made concave, either of a 
regular or concentric curve, or a parabolic or other 
curve ; but in either and every case the effect is to 
produce a convex flame from a wick cut flat. 


5016. Waxep Tureaps, J. C. Mewburn.—2nd Decem- 
ber, 1880.—(A communication from E. Guillemaud.) 


6d. 

This relates to the employment, after waxing the 
threads, of coatings consisting of powders, varnishes, 
or waxes obtained from fatty bodies to render the 
threads less sticky. The thread passes from bobbin 
A through trough B containing the wax in a liquid 
state, and between a pair of pads L pressed together 


[5016] 


so as to remove excessof wax. The thread then passes 
vertically to a horizontal roller C revolving in a box 
containing a powder such as talc, which prevents the 
thread sticking. The thread is then acted upon b 
elastic s F covered with a textile fabric, whic 
rub and polish the thread, and are immersed in hot 
water, which softens the wax on the thread. The 
roller G supplies a further quantity of powder, and 
the brushes H finish the polishing. The threat finally 
passes through the box K containing powder, and is 
then wound on bobbins. 


5017. Raitroap Wacoxs ror Carryine Live 
Stock, W. Morgan-Brown.—2nd December, 1880.— 
(A communication from J. Montgomery.) 10d. 

This relates to novel features of construction and 
arrangements of parts of a stock car for facilitating 
feeding and watering the stock, and for separating or 
stalling the same, 
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5018. Rerininc anp Srrarninc THE Manv- 
FACTURE OF Paper, G. and G. Tidcombe.—2nd 
December, 1880. 6d. 

This relates to constructing rollers for refining and 
straining pulp in pulping engines so that the bars of the 
rollers will be equi-distant, andalso to improvements on 
patent No. 5108, a.p. 1879. Fig. 1 shows an end view 
of the skeleton of the improved roll body, formed 
with dividing plates A set i in it to receive 
between them the pulping bars C secured by the 


straine: 
hinged 


= L 


—w strainer, where the overfiow of unstrained 
pulp is further treated. The shake motion isof double 
action, adjustable and noiseless, and is actuated by 
the cross arm W, driven by an excentric. 


5021. Drivinc Gear or ActTuaTING MECHANISM OF 
Mancues, T. Bradford.—2nd December, 1880. 8d. 

This consists in arranging a series of cams, levers, 
and balance weights, the latter acting as rollers, so 
that while the continuous chain motion or any other 
kind of continuous motion is given to the ordinary 
box mangle, the riser-bars for raising the ends of the 
loaded mangle-box are made partially self-acting, 
inasmuch as that when they are relieved of the weight 
of the mangle-box they will automatically rise clear of 
the roller or other portion of the driving gear with 
which they engage without personal attention, which 
has hitherto been necessary, and will continue in this 
position until one or other end of the mangle-box is 
again required to be raised, which, by means of this 
improved gear, can now be accomplished by a gentle 
pressure of the finger upon a small lever forming part 
of the addition. 
5023. Wire Ropes anp Caswes, A. S. Hallidie.—2nd 

December, 1880.—(Complete.) 6d. 

This consists mainly in increasing the durability of 
the rope by the employment of wires which are 
flattened, the flattened surface being exposed to wear, 


and in laying the same into strands or ropes, either 
separately or in combination with cylindrical wires, 
the drawing showing the machine employed for this 
purpose. The wire passes from the bobbins A through 
flattening rolls B, and thence through the laying 
plate, and are formed into the strand. 

5029. Riuxc Sprynrnc Frames, A. M. Clark.—2nd 
December, 1880.—(A communication from J. J. Bour- 
cart.) 1s. 4d. 

This consists in the employment of a second thread 
board or guide rising with the copping rail, so as to 
regulate the tension of the yarn and control its whirl- 
ing movement in such a manner that the yarn is sub- 
jected constantly to the same tension during the 

‘ormation of the cop. Fig. 1 shows the thread 

formed as an abutment T, against which the yarn 

rubs either periodically or continually. To the thread 
board moving with the copping rail a small blade is 
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shows the arrangement for bui g up the e 
portion of the cop. A is the copping rail having the 
movement required to make the cone of the cop, Ba 
screw-threaded rod supporting a ring E, C a worm 
wheel driven from worm D, and having a finger G to 
take it in or out of gear with rod B, in order to make 
another cop. 


ees. VeLocirevEs, J. K. Starley.—8rd December, 1880. 


This relates, First, to a novel ent of 
mechanism for transmitting the motion of the crank 
or pedal shaft to both or either of the travelling 
wheels of a tricycle as required; Secondly, to an 
improved arrangement of ke for braking both 
driving wheels simultaneously; and Thirdly, to an 
improved arrangement of roller bearing for veloci- 

e wheels. 
5047. Recepracies ror Tea, &., Cheswright.— 
Srd December, 1880. 6d. | 
This relates to the application of a peculiar lining to 


the interior of the wooden body. 


5034. Sreamsuirs, &., J. S. White.—3rd December, 


1880. 4d. 

The after deadwood and keel of the ship is dispensed 
with for a certain distance, such portion of the body 
of the ship gradually diminishing to a point at the 
load water-line level. The depth of the keel of the 
vessel is increased at the point C of “ cut-off,” whence 
it tapers forward at an angle that, if continued aft, 


to pro- 
tect these parts. Balanced or other rudders i E' are 
used, one placed directly before and the other direct) 
abaft the propeller F, the two rudders moving cimaul- 
taneously. 


5040. Gas Recurators, H. Devine.—3rd December, 
1880. 4d. 

This relates to regulators in which a diaphragm is 

used es the controlling mechanism, and its object is to 


effect a more perfect connection of the casing with the 
gas supply. is is effected by forming a branch 


(S020) 


pipe © Enputing from the casing, and being screw 

threaded to connect it with the meter. A branch 

and tail-piece of a union joint connect the regulator 

to the supply pipe. 

5041. Sprxxinc Macuryery, B. A. Dobson and R. C. 
Tonge.—3rd December, 1880. 6x. 

This relates, First, to the governor motion for auto- 
matically regulating the winding on of a self-acting 
mule or twiner during the formation of the cop bottom. 
The usual governor horns are mounted on the copping 
fallers A and counter fallers B, and to them is con- 
nected one end of an L-shaped lever C by means of a 
chain passing over a pulley connec to a weight 
on the lever. The lever swings on a stud on the 
carriage square. Upon the other end is a tooth- 
meme finger, which, when the counter faller B is 
lowered by the yarn being wound on too rapidly, 
comes in contact with a half-clutch-box F, on the face 


of which are projections. This clutch-box forms a 
pulley with two V grooves, and it turns on a stud 
mounted in a bracket, also carrying a carrier pulley, 
over which passes an endless band connected to the 
quadrant H. Fig. 2 shows an improved spindle with 
a removable lower oil cup, a spiral wire 8 bein 
wound round the spindle, and nearly filling the space 
between it and the bolster, its object being to effect a 
more perfect lubrication. 
5045. Iron Wire, H. EB. Newton.—3rd December, 1880. 
—{A communication from EB. Minary.) 8d. 

This relates to the production of iron wire by a 
system based on the exclusive use of elliptic grooves, 
regularly traced to a methodical rule, and placed so as 


to obtain a uniform and constant rolling or drawing- 
out motion, such rule consisting in adopting a con- 
stant relation between the sections of the grooves 
which follow one another. The drawing shows one 
arrang t of the hine employed to produce iron 
wire, and has a series of vertical rolls A, and a series 
of horizontal rolls B, formed with elliptic grooves as 
described. 


5048. Manvracture or Srockrnas, &c., H. J. Gris- 
wold.—3rd December, 1880. 18. 2d. 

This relates, First, to the combination with an w 
knitted of a leather, felt, india-rubber, or ot! 
sole, to form a sock, which will serve as a bed-room or 
house slipper, or as a bathing shoe ; Secondly, to the 
combination in a stocking of as ig knee-cap and a 
knitted strap or straps provided with button-holes; 

irdly, to the improved knitting machine. 
5049. Tro«minc THE HeEELs or Boots anv SwoEs, W. 
H. Dorman.—3rd December, 1880. 8d. 

This relates to the means for | automatically 
or mechanically a varying inclination of the knife so 
as to effect the trimming of such heels in an advan- 

and tious manner. 


. Borters FOR GENERATING STEAM, 
Mirjfin and BE. Nield.—4th December, 1880. 
This relates to boilers with internal flues, and con- 
sists in improved combinations of the same to obtain 
a better combustion of the gases and increased heat- 
ing surfaces, so disposed as to divide, divert, and 
break up the currents of , and compel them to 
give up their heat more fully to the surfaces to be 
acted upon. The flue tubes are made up of sections 
formed of single tubes B with sections formed of a 


W. H. 
6d. 
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series of small tubes D. Ono, two, or more plain 
cylindrical sections B are connected ther alter- 
nately with sections of small tubes D. e cylindri- 
cal sections have each one or more conical or cylindri- 
cal water tubes C secured across them, or = ma 
have water pockets, or water pockets combined wi! 
water tubes. 


5051. Improvements 1x Timepieces WORKED BY 
Euectrictty, W. P. Thompson. — 4th December, 
1880.—(A communication from A. Lemoine.) 6d. 

This invention has for its object a system of electric 
timekeeping by means of an electro-magnet, which 
gives automatically to the pendulum a fresh impul- 

sion each time that its oscillation fails to attain a 

certain amplitude of course. This is done by means 

of the light spindle with vane attached mounted on 
the pendulum, as shown, the vane being of mica or 
paper. As long as the range of oscillation of the 
pendulum does not descend below the normal limit, 
the spindle E passes the contact 1. without lowering 
it, by following the inclined path that the resistance 
of the air gives it, acting upon its vane. If, however, 


©] 


the oscillation diminishes, the speed of the pendulum 


diminishes, and the resistance opposed by the air to 

the movement of the vane G must equally lessen in 

such manner that the spindle approaches the vertical. 

It then presses the contact L, which bends upon K, so 

that the circuit being closed the current traverses the 

electro-magnet, which becomes active. As this effect 
is produced before the pendulum becomes vertical— 
see dotted lines—the armature B is attracted, and the 
pendulum regains its full range of oscillation under 

the influence of this impulsion; E gliding over L, 

which again rises, the circuit is broken, and the 

pendulum oscillates as before. 

5052. Burrons, &c., W. P. Thompson.—4th December, 
1880.—(A communication from L. Gillon, sen. }—{Not 
proceeded with.) 4d. 

This relates to a machine for the fabrication of all 
parts of buttons (with shanks as well as with holes), 
whatever be the material, by the aid of which this 
fabrication is made, or the form it is desired to give 
to the product fabricated. 

5055. Sypnons, J. Delord.—4th December, 1880. 4d. 

Ais a pipe which can be moved to and fro in the 
sleeve B, which communicates with the liquid to be 
syphoned. The sides of the pipe A and sleeve B, which 
touch each other, are made water-tight. The sleeve B 
carries a short piece of pipe for connection of a 


hose, which is led to the liquid to be syphoned. The 
pipe A is furnished with valve C, which opens when 
the pipe A is pushed inwards in the sleeve B, and 
closes directly the pipe A is moved in the opposite 
direction. The hemispherical valve F is fixed toa 
short movable pipe G, and the outlet orifice can be 
opened and shut thereby at will by means of the 
button H. 

5065. Meratiic Piates anp Stups ror Boots anp 

Suoes, &c., B. Bloomer.—4th December, 1880, 6d. 

This consists in plates, studs, or tips, agen | 
projections in imitation of nails, and of any requi 
design, and provided with an upturned edge serrated, 
or an upturned edge with points, by means of which 
they are secured or held. 

5069. Drums or Casks, &c., J. Donnelly.— 
6th December, 1880.—(Not proceeded with.) 2d. 

This relates to an aperture and lid or cover, which 
may be advantageous as regards filling and convenient 
as regards closing and securing. 

5070. Looms, D. Sykes, P. Pontefract, and J. A. 
Greenwood.—6th December, 1880.—(Not proceeded 


This ists in the bination and arrang t 
of parts, whereby the rising and falling shuttle-boxes 
may be lowered easily andgradually by self-acting 
mechanism with mechanical exactness. 

5060. Rerriceratine Apparatus, &., A. 8. Haslam. 
—4th December, 1880. 8d. 

This relates to an for 
separatin, ueous vapour m compressed air an 
cunetiog it into ice, which is utilised for reducing 
the temperature of the com air both in the 
formation of, and in the melting of, such ice. Also to 


the surcharging of the air compressing pumps with 
air by means of a fan driven by the compressing 
engine. The drawing shows the arrangement of the 

tor and separator A with reference to tho air 
augres cylinders B and the expansion cylinders 
C. The collector and separator is used in combination 
with tho refrigerating apparatus described in patent 


No. 1484, a.p. 1880, and it consists of tubes fixed in 

tube plates at both ends and ted with chamb 

for receiving the air before and after parting with its 

aqueous vapour, The collector and separator is 

in a chamber through which cold air circulates. 

5072. SrraicHreninc DerorMep Trees, H. G. Grant. 
—tth December, 1880.—(A communication from A. 
Peltier.—(Not proceeded with.) 2d. 

This relates to a metallic framing. 

5073. Carrripce Compressors, H. Head.—6th Decem- 
ber, 1880.—(Not proceeded with.) 2d. 

This relates to means to compress or turn in the 
edges of a number of cartridges simultaneously, in- 
stead of manipulating a single cartridge at a time as 
hitherto, 

5074. Mixers’ Sarety Lamps, &c., Robathan.—6th 
December, 1880. 6d. 

The novelty consists in so constructing the lamp as 
to receive one or more reflectors A and B, 
can be applied to existing lamps with little or no 
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alteration. The stem H of the reflector A is fitted into 
a recess in a projection F cast on the frame G of the 
lamp, and the stem of the reflector B is fitted into a 
recess in the frame D, or fitted into a recess in a pro- 
jection on the frame D. 

5075. Gasstnc Yarn orn Tureap, J. M. Cryer.—6th 

December, 1880.—(Not proceeded with.) 2d. 
The principal feature of. novelty consists in so con- 
structing the gas burners that the 
in a vertical direction through 

of in a horizontal direction. 


5077. Dicctnc Macuinery, C. A. Barrett and F. H. 
Faviell.—6th December, 1880.—(Not proceeded with.) 
2d. 

This machine consists of a portable or traction steam 
engine and boiler, combined with tools or 
instruments attached at one end. 

5078. Drains, &c., & H. Adams.—6th 
December, 1880.—{ Not eeded with.) 2d. 

This consists of a syphon of a rectan form, 
having an internal smaller syphon, which is for the 

of discharging with a small flow of liquid into 
the falling or outlet leg of the larger syphon. 


5080. Ciocks, A. M. Clark.—6th December, 1880.—(A 
communication from F. A. Lane.) 6d. 

This relates to a clock consisting of the back plate 
A and intermediate plate B, the actuating mechanism 
being supported between the lower parts thereof, in 
combination with the short front plate C attached to 


arn or thread 
flame instead 


i 


the upper part of plate B, the train 

between the said plates B C, and connected to the 
actuating mechanism by arbor D omens in 
AC, and carrying pinion H gearing directly with the 
main wheel. 


5081. Purivication or Sucar Juices, Syrups, &c., 

C. D. Abel.—6th December, 1880.—(A communication 

A. P. Dubrunfaut.—(Not proceeded with.) 4d. 

This relates to combining divers processes more or 

less known for the purpose of manufacturing beet 
sugar without residue of molasses, 

5082. Verocirepes, &c., A. Kirby.—6th December, 

880. 6d. 


1880. 
This relates to combinations and arran, 


gements of 
ay tus for transmitting power to the two road 
driving wheels of velocipedes by means of —— 


ualising, and distributin; = composed of 

wheels and double-ended oe ons. 

5083. Improvements IN THE MANUFACTURE OF CABLES 
FOR TELEGRAPH AND TELEPHONIC PURPOSES, AND IN 
APPARATUS EMPLOYED THEREIN, B. Berthoud and 
F. Borel.—6th December, 1880. 

The First part of the invention relates to the cables 
themselves, as described in a former patent, No. 4346, 
29th October, 1878; the cables are so constructed that 
all induction between the several conductors is 
obviated. The materials and their arrangement are 
shown in the figure. The outer ring 1 is a leaden 
sheathing, 2 is gas tar; 3, leaden sheathing; 4, 
insulating material; of the inner cables, the outer 
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ring 5 is composed of cotton impregnated with insula- 
— material, 6 is a leaden strip; 7, cotton same as 5; 
and 8 is the copper wire conductor. The Second 


portion of the invention refers to the machinery 

and method of making these cables, 

5064. Device ror Hotpine tHe or IN A 
Rock-DRILLING Macuine, J. MecCulloch.—6th De- 
cember, 1880. 

The device is formed with a socket A to receive the 
piston rod C, secured by a cotter or other means. In 
its forward end is a parallel hole or socket D to receive 


the shank of the tool, the outer surface of this end 

pe | taper, and over it passes a collar E fitting over 

1 series of blocks G, inserted in slots in the forward end 

of the device, and bearing on the shank of the tool. 

5085. Macutne ror Sortino, &c., GRAIN OR SEED, 
H. H. Lake.—6th December, 1880,—(A communication 
from W. A. Stone.) 4d. 

A hopper A is provided, into which the grain or 
seed is poured, its fall being regulated by means of a 
rough ote revolving, transporting, or feed roller B. 
The grain or seed as it leaves this roller is purified by 
means of a current of air produced by the blower C, 
and is conducted over four or more flat sieves DE FG, 
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placed one below the other. To compel the grain to 
pass ———— over the entire surface of each of 
these sieves, under the frames of the sieves are placed 
svlid bottoms H H, so that the grain is separated into 
six different grades or qualities which leave the 
machine at the spouts 1 23 456; theseparation being 
thus effected. 
5087. Seraratinc THE FINER FROM THE COARSER 
PARTICLES OF MATERIALS FOR VARIOUS PURPOSES, 
G. Wilson.—7th December, 1880. 6d. 

This consists, First, in obtaining a complete mix- 
ture of the particles to be separated, with water or 
liquid, in a vessel where afterwards separation accord- 
ing to degree of fineness is allowed to take place; 
Secondly, removing liquid from the deposit by 
syphoning off, or other mechanical means ; Thirdly, 
further separation of liquid or moisture from the 
deposit by evaporisation whilst the deposit still 
remains in the vessel in which it was deposited ; 
er mechanical removal of one stratum of 
deposit from another. 


5088. Harvestina Macuines, W. G. Mainwaring.- 
Tth December, 1880.—A communication from C. W. 
Marsh.) 10d. 

This relates to means for tying the sheaves with a 
knotted cord instead of a twisted wire, and for regu- 
lating the size of the sheaves in machines constructed 
according to patent No. 530, a.p. 1880. According to 
one arrangement, the string is held in the first 
instance by a nipping apparatus at one end and a 
reel at the other, and the grain is forced against it by 
the progress of the chain platform, thus forming a 
bow. A needle then descends carrying a sufficient 


5088 
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nipping apparatus, 
the s' carried down as described are then laid hold 
of by a knotter, and when the knot is formed the 
string is severed by a cutter. The sheaf is supported 
on the side opposite to the string by one or more 
eradles, 

5080. Gas Enores, W. Foulis.—7th December, 1880.— 

(Not proceeded with.) 2d. 

This relates to improvements on patent No. 2422, 
April, 188. Under the present improvements the 
compression pump, by means of which the air and 
gas are forced into the cylinder or cylinders of gas 


engines is connected by means of a or 
passages to a chamber or chamb 
of wire gauze, through which the compressed mix- 
ture of air and gas to the combustion chamber 
or chambers accordingly as the engine has one, two, 
or more cylinders. ne chamber containing the 
layers of wire gauze is cooled by a water or air jacket, 
which may also extend round the tubular part wherein 
the igniter is placed, so as to keep the said part at a 
ficiently low t t By pref. one valve 
only is used bet the pressing pump and the 
chamber containing the wire gauze layers, but more 
than one valve may be used. 
Screw Propeccers, W. Cooke and D, Myl- 
chreest.—7th December, 1880. 6d. 
The screw propeller bosses are « and com- 
bined in two or more pieces—that is, two or more 


A 


pieces A and B in their length, which pieces are 

connected together by bolts and nuts or equivalent 

fastenings. 

5096. Surrortine Sappies on Seats or Bicycies, 
Tricycies, J. A. Lamplugh.—ith December, 
1880,—{ Not proceeded with.) 2. 

A framework or plate affixed to the backbone or bar 
carries, by means of suitable sockets, one, two, or 
more india-rubber arched forms, either longitudinal 
or crosswise of the backbone or bar for the purpose of 
reducing the vibration. 


5097. Hypro-carspon Lamps, D. P. Wright.—Tth 
December, 1280. 6d. 

This consists in the construction and formation of 
the cone of the lamp, by which it sustains and carries 
both the chimney and moon while in the act of 
lighting the wick. 


5098. Manuracture or Batis ror CHILDREN, A. 
Browne.—7th December, 1880.—{A communication 
from the Continental Caoutchoue and Gutta-percha 
Company.)—( Not proceeded with.) 2d. 

This relates to india-rubber balls, such balls being 
covered with wool dust. 

50008. Meters, &c., W. Stead.-—7th December, 1880. 
td, 

This consists in the employment of feathering discs 
or pallets adapted to a cylinder or case having an 
expanded acting channel or passage and a contracted 
return channel or passage, the dises or pallets being so 
constructed and arranged in relation to each other and 
to the cylinder or case, that for a portion of their 
stroke they fill and travel through the expanded act- 
ing channel or passage, and that they are then auto- 
matically feathered or turned upon their axes and 
return through the contracted channel or passage. 
5100. Recutatine Pressure AND EconomIsinG Con- 

SUMPTION OF Gas, H. Barlow.—i7th December, 1880, 
—{Not proceeded with.) 2d. 

The apparatus consists of two sockets, chambers, or 
receptacles, which are screwed ther, the inlet end 
of the lower socket being attached to the outlet pipe 
of the meter, and the outlet end of the upper socket 
being attached to the service pipe. The upper 
portion of the lower socket is provided with a neek 
which forms a seat for a valve, and the lower portion 
of this neck carries a screw threaded flange or collar, 
which engages in the lower socket which is — to 
receive it, and by means of which the two sockets are 
screwed together, and over this neck is placed a 
conical metal eap or valve, which works up and down 
in the upper socket. The lower portion of the lower 
chamber is provided with a hollow screw plug, which 
forms a seat for another conical metal cap or valve, 
thus the lower socket carries the two caps or valves 
and their seats. Projections in both the sockets guide 
the conical metal caps or valves in their rise and fall, 
and against these projections the caps or valves are 
forced when all the burners are opened, 

5101. Gas Enaines, &c.,W. B. R chardson.—Tth Decem- 
ber, 1880. - (Not proceeded with.) 2d. 

This consists in attaching or in casting on to the 
cylinder of the engine a carburator chamber or vessel 
eupable of containing hydrocarbon liquids, such as 
petroleum and other oils or liquids of a like character. 
There is also attached to the engine a pump, by means 
of which atmospheric air may be drawn in through 
the carburator in suitable quantity to render the air 
thus carburated explosive, and fit it for duty as an 
explosive motive agent, the heat generated by the 
explosions being made available for using liquids that 
would be otherwise valueless for such purpose at 
ordinary temperatures. 

5108. Emprvine, &c., Cesspoois, N. Talard.—7th De- 
cember, 1880. 6d. 

This relates to a method of and apparatus for empty- 
ing and conveying away the tents of pools, 
wherein such contents are first drawn from the cess- 
pools into recipients by suction, and are then dis- 
charged from these into a ficating vessel of special 
construction on a river or other water-way, by which 
the sewage is conveyed to wherever required. 

5104. Putverisinc &., W. R. Lake.— 
7th December, 1880.—(A communication from F, A. 
Luckenbach, J. Wolfenden, and L. F. Holman.) 6d. 

The apparatus is provided with an annular steam 
or air chamber A, current tubes B B! with removable 
linings, passages or valves C, hoppers D, movable caps 


E, inlet tubes H, and supports I, connected by rods 

K. The inner tubes B and outer tubes B! form straight 

inlet passages for the substance to be pulverised, and 

are by preference provided with hardened metal 
linings, which may be readily removed when desired. 

5105. Sires ror Macic Lanterns, EF. H. Doubell.— 
7th December, 1880.—(Not proceeded with.) 2d. 

This consists of an opaque plate with translucent 
lines, marks, or to represent the rain, in 
combination with a movable semi-transparent screen 
of gauze, canvas, or other open fabric wound on 
rollers mounted on the slide, and to which motion is 
imparted by winding it off one roller on to another, so 
as to impart the desired appearance of falling motion 
to the images or representations of the rain-drops 
upon the screen. 

5106. Tunes ror STEAM Boi.ers, REFRIGERATORS, 
&e., W. Seantlebury.—Tth December, 1880,—(Not 
proceeded with.) 2d. 

One novel form consists in forming the tubes with 


special corrugations or hollow threads from end to end. 
so as to offer greatly increased heating or cooling 
surface in a given length over that of an ordinary 
plain surface tube. 
5107. Srram Pumps, &c., G. Tangye, T. Jefferiss, jun., 
and J. R. Williams.—7th December, 1880. 10d. 
This relates to steam pumps fo. constant and vari- 
able loads, when used for the latter the pumps being 
fitted with automatic expansion gearing controlled by 
an improved governor, and effecting the d ti 
of the exhaust steam. The improvements may be 
used conjointly or separately, and are in part applic- 
able to steam engines other than pumping engines, 
and to other motive power engines. he automatic 
expansion gear is shown in Fig. 1, in which A is the 
expansion valve secured to a spindle, on the ends of 
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which are pistons C waling in cylinders connected by 

ae to opposite ends of the main steam cylinder. 

ntersecting these passages, and near the small cylin- 
der, are lift valves B worked by tappets controlled by 
the action of the governor. The spindle at its 
extreme ends ¢ carries pistons H working in air 
cylinders, the air in which acts as.a cushion to prevent 
injury. The springs of the governor act as a counter- 
balance to retard the rising of the pendulums, and 
allow them to be driven at an increased velocity. 

Fig. 2 shows the construction of governor combined 

with an equilibrium valve controlled by the governor, 

or used as a stop valve. 

5108. Securine THE or WIRE FOR FENCING, &., 
H. Eyre and E. Heathsield.—7th December. 1880. 6d. 

This consists in securing together lengths of wire by 
flattening out the ends of the wires and inserting them 
into a buckle or its equivalent. 

5109. Treatinc Gauze, Bossrnet, &c., 0. Wolf.— 
7th December, 1880.—A communication from G. H. 
Gruner.)}—( Not proceeded with.) 2d 

This relates to heating the material by mechanical 
and chemical means, so that the operations connected 
with the process can be carried out in a few hours. 

5110. Apparatus ror BLowrnc Foc Horys, &c., W. 
B. Barker—8th December, 1880.—(Not proceeded 
with.) 2d. 

The horn is caused to give a long or short sound, so 
as to indicate by a code of signals the position from 
whence the sound comes. 


5111. Carcuryea Beeties, Cockroacues, 4. Nash. 
—S8th December, 1880. %d. 
This consists essentially in the construction and use 
of a trap coated with an adhesive composition. 


5112. Fivsninc Apparatus FoR CLOsETs, DRatns, 
&e., W. Wildig.—8th December, 1880.—(Not pro- 
ceeded with.) 2d. 

This consists of a circular drum of sufficient size to 
hold a regulated quantity of liquid. Internally this 
revolves itself spirally to hold said liquid, the — 
of which is equally balanced by a metal disc. e 
drum is free to revolve on a perforated metal pipe con- 
nected to the supply and passing through the side of 
the tank in which the drum is contain The liquid 
is supplied to the drum by the perforated pipe, the 
drum thereby being turned over and discharging its 
contents. By the use of a stop tap the apparatus can 
be discharged periodically at any given time. 


5114. Support anp FAsTENING FOR THE RAILs OF 
Raitways, H. A. Houllier.—8th December, 1880. 6d. 
This consists in the employment instead of the 
chairs heretofore in use, of a support divided into two 
tish-plate like ungle brackets A and B, the upright 


cheeks of which are adapted as tely as 

to the foot and head of the rail, the horizontal cheeks 
being secured by suitable means, such as screws G, to 
the wooden sleepers H. A screw bolt D connects the 
two angle brackets and the rail C between them. 


5115. MANvractuRE OF BREAD AND CONFECTIONERY, 
A. Esilman and A, Hassall,—S8th December, 1880.— 
—(Not proceeded wita.) 2d. 

This consists in the employment of bi-sulphates and 
phospho-sulphates of potash, soda, or ammonia, the 
said sulphates being used with any suitable carbonate 
for the uction of carbonic acid in the manutacture 
of bread or confectionery where yeast or barm cannot 
be used. 

5116. Warter-meters, R. Schl .—Sth December, 
1880 —(A communication from Messrs. Dreyer, Rosenk- 
ranz and Droop.) 6d. 

This consists principally of a circular shallow vessel 
in which is placed centrally a vertical spindle, which 
is so mounted as to be capable of revolving, and which 
is provided with six horizontal arms. Three of these 
arms carry small wings or vanes, and as the water 
flows through the vessel in passing from the inlet to 
the outlet, the fluid pressure carries these vanes with 
it like floating bodies, and the other three form the 
stops between the inlet and outlet passages. 

511'7. Drepaine Buckets, R. Hadsield.—Sth December, 
1880. 6d. 


This consists in casting the buckets in steel, iron, or 
other suitable me 


5118. Hossy-norsts, &c., ON ROUNDABOUTS, 
A. Waddington.—8th December, 1830. bd. 
This consists of a roundabout having hobby-horses 
or other figures of animals constructed and arrar 
in such a manner that they receive a circular lifting 
and falling action or motion to resemble the movement 
of horses or animals galloping or jumping. 


5122. Gas Goversors, W. Cowan.—Sth December, 
1880. 6d. 


Ths consists in Pore on or attaching to the 
exterior of the roof of the governor bell A, a tank B 
capable of being charged with water, glycerine, or 
other suitable liquid, called the water tank, and 
which in some cases may be annular, the central 
chamber C being closed at the top. This tank moves 
up and down along with the governor bell, to the out- 
side of the roof of which it may be either fixed or 
upon which it may simply rest. Into this water tank 
there dips a bell D which does not move, but is fixed 
to and suspended by a disc, cross-bar, or other 
suitable means. This moving tank with a fixed bell 


forms a water slide, like that of some gasaliers. Intv 
this fixed bell gas, and consequently pressure from the 
inlet F of the governor, is introduced by means of a 
pipe G connecting the two,and as the area of the 
fixed bell D corresponds with the area of the base of 
the governor cone H, it follows that the influence of 
the initial pressure upon the latter will, und 

A n hal d by an equivalent effect 


produced on the former. 

5125. Propuctnc WRITING AND OTHER MARKS ON 
Paper, &c., A. Ford —8th December, 1880. 4d. 

To the pulp is added a solution of a salt of iron. To 

uce writing or other marks on the paper made 
rom this pulp, a solution of one or other of the 
following chemicals is applied by a pen or other 
instrument :—Tannin, tannic acid, or ic acid, or of 
some vegetable extract containing these which will 
produce a black stain, or of the ferro-cyanide of 
potassium which will produce a blue stain, or of the 
sulpho-cyanide of iron which will produce a red stain, 
the — of iron being used with the ferro and 
ulpho-cyanide of potassium, and the proto-salts of 
iron with ferri-cyanide of potassium. 

5126. Varves, J. A. Mays.—Sth December, 1880.—{ Not 
proceeded with.) 2d. 

This consists essentially in so arranging the valve 
proper in relation to its seat, that when the said valve 
is in its normal position, that isto say, when the same 
is open to permit the passage of the water, the area of 
the outlet aperture or passage corresponds with that 
of the inlet or supply pipe, and the water passes freely. 
51277. Sroprers ror Perrumery Bort.es, &€., E. G. 

Brewer.—8th December, 1880.—(A communication 
JSrom A, Allilaire and L. Gerome—(Not proceeded 
with.) 2d. 

This relates to stoppers having an exit tube com- 
municating with the interior of the vessel. The 
stopper is fixed on a cap, which may be raised or 
lowered at will by means of a screw-threaded nut or 
washer taking into a thread forming the exterior of 
the tube. 

5128 Covp inc THE ENDs or MAIN AND OTHER SHAFTS, 
&c., W. Pollard.—S8th December, 1880.—(Not pro- 
ceeded with.) 2d. 

The coupling consists of one or more bush keys of 
conical form each way from the centre, each cone 
having a ring recessed internally to the form of the 
cone keys, on to which they are driven. A key with 
a projection at each end is driven in between the ends 
of the shafts, which are slotted to receive it. 

5180. Gas Moror Enarnes, J. Livesey.—Sth December, 
1880.—(A communication jrom F. H. W. Livesey.) 


6d. 

This relates to an engine worked by the expansion 
of amixture of combustible gas and air ignited in a 
cylinder, the chief object being to employ a com- 
bustible charge in a compressed condition when 
ignited, the compression being effected in the same 
cylinder as that in which the combustion takes place, 
and the same cylinder being also available for working 
the engine as a compound engine. The front part of 
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the cylinder A-is fitted with a piston having a trunk 
C working in the back part of the cylinder. The 
annular space round the trunk in the front part of the 
cylinder receives the charge, which is compressed «1 
the back stroke of the piston. A cylindrical slide 1: 
communicates with the annular space and with the 
front of the cylinder, and a second slide K communi- 
cates with the middle of the cylinder and also with 
its front end. 
51381. Tramways, B. Johnson.—Sth December, 1880.— 
(Not proceeded with.) 2d. 

Two rails with double heads formed to overhang one 

side of the web are arranged with their flat sides 


ay 


= 
(5083) 
| R = 2B 
Fic.2. 
MEE - > 
F \ 
LY: 
N 
| 
| 
| 
| | 
| | 
| | 
| 
> ob 
| 
| 
| W | | | | 
| (5104 i | 
i | | | 
=! | || “ 
| | 


a4 


THE ENGINEER. 


JULY 15, 1881. 


facing inside a double-jawed chair, a key being driven 
in between them to secure them in position. 
51382. Treatinc Diseasep Hop Piants, T. J. Wall.— 
Sth December, 1880. 6d. 
This relates to apparatus for causing the fumes of 
iphur or other suitable material to be thrown on to 
the plants so as to cure or stop the spread of the dis- 
ease 


5134. Propvcrnc Licut anp Heat By THE ComBts- 
TION OF HypRocarBon &c., F. Wilkins. —Sth 
December, 1830. 8d. 

This relates, First, to impregnating air with hydro- 
carbon vapour, and consists of a shallow vessel con 
taining the hydrocarbon, over the surface of which the 
air is caused to pass. The vessel is placed on a higher 
level than the burner, to which the charged air passes 
through a suitable pipe. The hydrocarbon is supplied 
by #modification of a “ bird fountain.” 

S138. Enoines, J. MeCallum.—9th December, 
1880. 6d. 

This consists essentially in arranging and fitting 
together a series of high and low-pressure engine 
eylinders to act as double-acting high-pressure and 


single-acting atmospheric engines, combined and con- 

nected to one crank shaft. The drawing is an end 

elevation, showing a steam engine of small size 
adapted for marine purposes. 

5139. Skates, 7. B. Drubrowgh.—Oth December, 1880.— 
(Not proceeded with.) 2d. 

The blade is formed in two or more pieces connected 
by links which will permit of the different parts 
Yielding to the elastic action of the foot. 

5141. Macyetic Apparatcs For SEPARATING 
PaRTICLES FROM WHEAT, FLovr, &c., T. M Clarke. 
—9th December, 1880.—{Not proceeded with.) 2d. 

The magnets are caused to rotate and come in con- 
tact with scrapers on the opposite side to that over 
which the wheat passes, so as to remove the particles 
of iron from off the magnets. 

5143. Burrons, W. J. Loyd.—oth December, 
1880. —{ Not proceeded with.) 2d. 

This relates to machinery for manufacturing buttons 
composed of a single disc cupped at the middle, and 
pierced with holes to permit of its being sewn on the 
garment, and consists of a reciprocating feeder to feed 
a long strip of mctal to hole piercing tools, a pair of 
hole countersinking tools, and a pair of cutting eut 
tools ; also of a slide by the motion of which the disc 
is thickened and rounded on its edge, and convey toa 
pair of cupping and impressing dies. 

5144. NON-INTOXICATING COMPOUNDS 
ror Beveraces, 7. H. Lermuth.—%th December, 
1880. 4d. 

Distilled water rendered antiseptic by salicylic acid 
is heated to boiling point and used to manufacture 
essences of fruits and other raw materials. 

5145. Skates, R. H. Bishop and H. F. Hailes.—9th 
December, US80. 

A sele plate is carried in front by a bracket rivetted 
te the blade, and at the rear by a short standard to 
which it is secured by a screw. The standard is 
carried by a bracket rivetted to the blade. The sole 
plate has adjustable clips to hold the sole of the boot. 
The rear end of the sole-plate overlies the heel-plate 
and is slotted to allow the adjustment of a gripping 
toe-piece to enter the front of the heel. A lever 
actuates the clips and the heel-gripping piece. 

5148. Furnaces Borters, &c., A. M. Clark.—9th 

W. 


communication trom 


hit 

The nature of this invention consists in a fire-hox 
and long continuous flue through which the water- 
tubes pass,and constitute the heating surface of the 
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lwiler. This fine may be straight or turned back and 

forth in various ways to suit the place or purpose of 

use. The drawing is a vertical longitudinal section of 

the twiler and furnace, as adapted for heating pur- 

poses. 

5156. Gas vor A. P. Chamberlain. 
10th December, 4d. 

This consists in the combination with gas of air 
which has been heated and passed through water. 
Workixe VeLocrpepes, J. S Cooke.—10th 

December, 1S30.—( Not proceeded with.) 2d. 

A wetallic sheath pivotted to allow of a rocking 
motion has in its inside a groove terminating in acam 
i within it works a plunger with a projec- 
tion taking inte the groove. Attached to the lower 
end of the sheath is a rod jointed to the crank of the 
driving wheels. 

5165. Suri Covrars, &c., G. Berry.—loth December, 
1880.—(Not proceeded with.) 2d 

This relates to a collar which may be used as a 
* stand-up” or a “turn-down” collar. 

5167. sree. 7. Hompton.—i0th December, 1880. 2d. 

This consists chiefly in melting the raw material in a 
cupola or air furnace. running the molten metal in a 
suitable converter, and afterwards transferring it into 
prepared crucibles for the purpose of refining and re- 
carbonising. 

5178. Artirviciat Manvres, &c., F. J. Bolton and J. 
A. Wanklyv.—10th December, 1880. 2d. 

: s to the manufacture of artificial manures 

oniacal products, by mixing urine or sewage 

with superphosphate of lim convenient acid 


best it 


or othe 


5150. Preparine Movups ror Castinc, H. Gibbons. — 
9th December, 1880. 6d. 
This relates to means for effecting a mechanical lift 
of the moulding block, and it consists in securing the 
block A to slides connected by cords to 
counterweights G, whereby the block is lifted, but 


when desired the slides may be secured in position by 

means of excentric levers which bind the slides on the 

guide rods. 

5172. Lamps, &c., F. December, 1880. 
6d. 


This relates to improvements on patents No. 2231, 
dated 5th June, 1879, and No, 1561, dated 16th April, 
1ssv. In the drawing the burner, consisting of the 
gas chamber A, with tubes C, with central chamber B, 
through which products of combustion from the flame 
pass downwards, and with an outer chamber E, 
through which the air supply passes upwards, are 
similar in their general arrangement to the lamp 
described in the above-mentioned patents, as also are 
the fire-clay or porcelain cylinder K which determines 
the height of the flame, and the notched air deflector 

The principal moditications consists, First, in 
enlarging the gas chamber A, and causing the passage 
I for the products of combustion to pass through it, 
whereby the heat thereof will be more effectually taken 


up by the gas ; Secondly, in extending the air chamber 
E downwards, so as by the heat imparted by conduc- 
tion to its sides, to produce a column of heated air 
within it sufficient to supply a current of the requisite 
intensity to enable the flame to burn effectually 
without the ordinary chimney draught above it; 
Thirdly, in dispensing with the ordinary chimney 
glass and allowimg the upward draught from the flame 
to communicate direct with the chimney I? through a 
small opening I*, the chimney I*, together with the 
pipe [', connecting it with the passage I, being formed 
of comparatively large diameter, so that notwith- 
standing the direct communication between the flame 
and I?, the greater part of the products of combustion 
will still be drawn down through the chamber I when 
the pipe I becomes heated. 


5174. Dicersc Macuines, H. de Mornay.—l0th 
December, 1880.—{Not proceeded with.) 2d. 

The spades or forks are fixed to a number of hori- 
zontal axes arranged around and parallel with a 
central axle supported on wheels fixed thereto. At 
the ends of each axis are arms carrying rollers which 
run in fixed grooved cams. 


5178. HorsesHor Nas, &c., P. 
December, 1880. 6d. 

This relates especially to machines for pointing 
horseshoe nails so as to make them ready for driving, 
and to give them such an angle that they may emerge 
from the hoof at the proper place for clinching. In 
the main frame four grooves are formed, two opposite 
each other and at right angles to the other two, which 
are also opposite cach other. In each groove is 
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mounted alever C on an axis in the middle of its 
length, all the levers oscillating towards a common 
centre and coming in contact with an anvil bed E. 
The front ends of the levers carry steel blocks which 
strike the nail alternately in pairs 


5180. PREPARATION OF ALKALI SALTS oF SULPHONIC 
Acips, J. A. Diron,—11th December, 1880.—(A com- 
munication from Dr. C. Koenig.) 4d. 

This relates to the production of the alkali salts, 
Firstly, of the mono and disulphonic acids of anthra- 
quinone; Secondly, of the sulphonic acids of 
rosaniline ; and Thirdly, of the mono and disulphonic 
acids of amidv-azo benzol and its homologues, by 
acting on anthraquinone, rosaniline, and amido-azo 
benzol or its homologues, respectively with pyro- 
sulphate of soda or of potash, preferably dissolved in 
monohydrated sulphuric acid. 


5181. Manvuracrune AND APPLICATION or JutE, W. 
M. Black and A. Taylor.—11th Decembe.,1880, 2d. 
Bleached yarns of jute are dyed to the required 
colour, and are braided in a braid machine, or partly 
woven and braided and then starched and finished by 
pressing plates. 

5182. Compressep AiR APPARATUS FOR PROPELLING 
Tram-cars, A. Nosbaume.—1lth December, 1880.— 
(Not proceeded with.) 2d. 

An air reservoir formed by a series of steel pipes, 
all connected with a cross bronze pipe, is placed 
under the tram-car, and on the platform is a small 
boiler heated by gas or petroleum, so as to produce 
steam, which is mixed with the air and serves to drive 
the engine. 

5185. Sprxpies anp Fryers, G. C. Haworth and J. 
Mounsey.—11 December, 1880.—{Not proceeded 
with.) 2d. 

In spindles working in a long collar or bearing 
above the wharve an annular recess is made in the 
spindle above the shoulder, so as to reduce the fric- 
tion. The legs of the flyers are curved to an irregu- 
lar wave shape, so as to reduce their tendency to 
expand. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


242.051. Evecrric Lamp, Frit: Salathé, John E. 
Brustlein, and Paul Surey, New York, N.¥.—Filed 
March 5th, 1880. 

Claim.—(1) The combination, in an electric lamp, of 

a transparent shell or globe, two metallic rod con- 

ductors arranged therein, a carbon ring forming the 

light-giving portion, and carbon clamps holding the 
carbon ring between them fitting upon the metallic 
rod conductors, and screw nuts for tightening said 
clamps upon said rods, substantially as and for the 
purpose specified. (2) The combination, in an electric 
light, of a closed transparent shell or globe, a carbon 


(242,05! 


or other light-giving device arranged therein, and two 
vases or vessels, one containing a chemical or 
chemicals for absorbing oxygen and the other a 
substance for absorbing nitrogen, placed one within 
the other, and arranged in the shell or globe substan- 
tially as specified. (3) The combination in an electric 
lamp of a closed transparent shell or globe, a carbon 
or other light-giving device arranged therein, and a 
vase or vessel for holding a chemical, also arranged in 
said shell or globe, and having a silvered surface, 
whereby it is made to constitute a reflector, substan- 
tially as and for the purpose specified. 


242 156. TeLerHone, Chas. W. Raymond, New York, 
N.Y.—Filed January 29th, 1881. 
Claim.—{(1) A telephone in which a supplemental 
diaphragm covers the mouthpiece, substantially as set 
forth. (2) The combination, in a telephone, of the 


usual diaphragm at the bottoni of the muuchpiece, a 

diaphragm covering and extending over the mouth- 

piece, and a disc H beneath the outer diaphragm, sub- 

stantially as described. 

242,160. Wrenxcu, Charles Scholz, Dayton, Ohio.— 
Filed Apri’ 7th, 1881. 


Claim.—(1) In a wrench, the combination of the. 


following instrumentalities, to wit. a rack-bar with a 
stationary jaw, a sliding jaw carrying a hinged nut- 
bearing arm or rod, an adjusting nut, a skeleton frame 
encompassing said rack-bar and forming part of said 
sliding jaw, a locking link attached to and moving 
with said hinged arm and encompassing the rack-bar, 
and a locking bolt adapted to lock said link and hinged 
arm when the engagement of the nut with the rack- 


bar is effected, substantially as described. (2) In a 
wrench having a sliding jaw carrying a hinged or 
pivotted locking nut, the combination, with the nut- 
carrying rod and a locking link, of a spring-actuated 
bolt for holding said locking link and nut in positive 
engagement, substantially as described. 

242.165. Device ror Cuttinc Screw THREADS AND 
SHOULDERSON Axes, Barna T, Stowell, Perrysburg, 
Ohio, assignor of one-third to Porter M. Smart, 
Somerville, Mass.—Filed March 11th, 1881. 

Claim.—A tool for cutting the threads and shoulders 
on axles, composed of the parts A B C, in combination 
with the set screws G, for adjusting them, each part 
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being provided with teeth E, for cutting awa y the 
shoulder of the axle, and the dies I, for cutting the 
screw threads, substantially as shown. 


242.231. Sream-acruatep VaLve, Andrew V. Smith 
Washington, D.C.—Filed April 19th, 1881. 
_ Claim.—(1) A steam-actuated balance valve consist - 
ing of two piston-heacs secured to a rod, and a loose 
piston valve between them, 
to be operated by an arm receiving motion from « 
moving part of the engine, substantially as shown and 
specified. (2) A balanced valve consisting of twe 
piston-heads secured to a rod and provided with inlet 
and outlet ings, in bination with supple- 
mentary ports, and a loose supplementary ton 
valve operated by an arm receiving motion from « 
crosshead or any other moving part of the engine, sub- 
stantially as specified. (8) In a steam-actuated valve, 
the combination of two piston-heads secured to a rod, 
— with collars, with a supplementary valve 
mparting positive motion to the piston-heads, and 
arranged to be shifted 


by mechanism operated by « 
moving pert of the engine, substantially as and for 
the purpose set forth. (4) In a steam-actua ve, 
the combination of two piston-heads secured to a rod, 
and a supplementary piston valve free to move on said 
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rod, and to be operated positively with a steam inlet 
and supplementary ports leading to chambers at each 
end of said steam-chest, substantially as and for the 
purpose herein specified. (5) The combination of twe 
piston-heads D D!, having inlet and outlet ports, and 
secured to a rod E, with a loose supplementary valve 
L, operated positively by an arm M or its equiva 
lent, and the supplementary ports 1 I! and chambers 
G 4, all substantially as shown and specified. (6) 
The combination of the two piston-heads D D!, having 
pockets E!! Ell], and secured to a rod E, with the 
supplementary valve L, operated by an arm, the 
steam-chest A, supplementary ports I I!, and exhaust 
ports I K, all arranged substantially as shown and 
specified. 

242,350. Rait-so1nt, George A. Mead, North Salem, 

N.Y.—Filed February 26th, 1880. 

Bri¢f.—An inside fish-plate fits by square edges to 
square shoulders both under the tread and upon the 
base of the rails, the middle upper edge thereof rising 
and forming a half-tread at the joint in a recess 
formed in the rail ends. Claim.--The combination, 

the railroad rails having the head A recessed for 
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a short distance from the ends on one side to the 
vertical plane of the side of the web, or thereabout, of 
a fish-plate having a middle extension of the upper 
edge rising in said recesses flush with the rail heads, 
when the end portions of said_plate extend longitudi- 
nally beyond said recesses and middle extension, and 
have their edges closely fitted between square 
shoulders F of the bases of the rails and similar 
shoulders of the under sides of the heads, substantially 
as described. 
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NAVAL ENGINEER APPOINTMENTS.—Henry C. 
Goldsmid, engineer, to the Pembroke, additional, 
for service in the Starling; and Henry Gallery, 
assistant-engineer to the Superb, as supernume- 
rary. 


Most of the census returns for the Australian 
colonies have been completed. The population 
of Victoria is 855,000. New South Wales is about 
100,000 less. But the Victorian gain, during the 
last decade, has been at the rate of 17 per cent. 
only, while the New South Wales gain has 
amounted to 48°81 per cent. The Conservatives 
have returned to the battle of free-trade against 
protection, and are commenting loudly upon the 
fact that the relative prosperity of New South 
Wales is attributable to her fiscal policy. 
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MISCELLANEOUS EXHIBITS AT THE ROYAL 
AGRICULTURAL SOCIETY’S SHOW, DERBY. 
WE believe that little or nothing is to be D see b 

describing year after year exhibits which are perfectly well 

known to all those who have any occasion to use them, and 
our notice of miscellaneous exhibits at the Derby Show 
must therefore be brief. 

Probably the greatest novelty was a curious little steam 


engine exhibited by [Messrs, Willdegg Bros, of Burges, 
Coventry. The cylinder is of D section, and the straight 
line opening is covered by a slide, in which is a slot, in 
which works the crank pin, which pin is set on a disc, In 
the disc are ports, so that the disc acts asa valve. The 
machine is very ingenious, 
What it is capable of we 
have had no means of know- 
ing as yet. Another curiosity 
is the exhaust injector shown 
by the Exhaust Injector 
Company, of Manchester. 
This feeds a boiler by the 
exhaust steam from the en- 
gine. We shall have more to 
say concerning it. It is a 
modification of the ordi 
injector,and inasmuch as wit 
an exhaust pressure of a 
couple of pounds it will feed 
a boiler carrying 80 Ib., it is 
evident that there are some 
questions connected with the 
theo,y of its action which re- 
quire more elaborate treat- 
ment than we can give them 
here. 

Messrs. J. Evans and Sons, 
of Wolverhampton, showed 
Tonkin’s patent pump at 
work. This pump is another of 


passage in communication with the steam chest H. J and 
J are steam ports for the cylinders D and D; and K and 


exhaust for the latter. N is the piston rod 


which works through both ends of the cylinder; and F 
and F are steam ports through this rod. On referring to 
the illustration, it will be seen that the piston G has just | 
completed its stroke from left to right. The ports F have 


MESSRS, AVELING AND PORTER'S TRACTION COAL WAGON. 


been brought into communication with the passage E and 


steam port J, allowing steam to pass through into the right- 
hand cylinder D, which has forced the piston C—and along 
with it the slide valve B—from right to left ; thus steam 
is allowed to pass from the steam-chest H, through 


MESSRS. A. SHANKS AND CO.'S STEAM PUMP. 


cylinders in which these pistons work. E is a steam | 


K for the main cylinder A; L and L being the’ 


sine’ ECevation 


The machine has never yet been tried in even the smallest 
way. It is a large heavy affair, intended to be hauled 
over a field by steam plough tackle. It consists of a lo 

narrow platform of iron mounted on four wheels, and it 
carries two dredging ladders, each fitted with a chain of 
buckets. The two ladders are in the same plane one over 
the other. As itis drawn forwards, the leading ladder takes 
the top soil of the field for a depth of about 7in. or more, and 
for a width of about9in.,and carrying backwards, deposits it 


_ on the drain pipe laid on the bottom of the channel which 


has been opened to the proper depth by the second or 
lowermost chain of buckets; these deposit the soil they 
raise on the top of that dropped by the first one: the 
object had in view is the inversion of the naturat order 
of the soils on the field, the 
subsoil being thus brought to 
the top. Under the machine 
is a wrought iron pipe, so 
bent that if left to itself it 
could hardly remain quiet in 
any position; one end of 
this trails in the drain, and 
down it the tiles are dropped, 
arranging themselves in the 
drain. It would be unfair to 
condemn this device until it 
has been tested and found 
wanting. 

The use of fixed hauling 
drums on traction engines is 
being abandoned by most 
— — of the diffi- 
culty met with in paying out 
the rope. The 
to the top of the hill, let us 
say. The road wheels have to 
be disconnected and the en- 
gine run in back gear, while a 
man walks back with the 
rope asit is paid out. When 


linder A. This operation is the winding drum is left detachable, the engine can 


} 


the ruultitudinous class of steam pumps with steam moved the port K, into the main mS 
stroke of the piston. The advance, paying out the rope the whole way. Messrs. 


valves, first invented about twenty years since. It is very repeated at the end of eac 
silent and quiet in its action. They also exhibited some | exhaust steam passes through the port L,and immediately | Fowler show two arrangements for working the drum. In 
good rotary donkey pumps, coarse and strong, and well | the piston G has passed this port, communication with the one it is driven by a pawl or clutch, which can be 


fitted for rough work. 
Messrs, Thwaites Bros., of 
Bradford, showed steam and 
air hammers and blowers of 
various kinds, all good. The 
greater portion of their stand 
was, however, taken up b 
an air compressor, which 
forced air into a tank whence 
some blower engines were 
supplied. This compressor is 
named as an air cooler in 
the catalogue, but it is 
nothing of the kind by it- 4 
self, and we presume that it is 
only assumed to be a cooler 
when worked with oneor more ’, 
of the blowers, in the cylin- 
dersof which expansion would 
take place. he existing 
compressor has india-rubber 


atmosphere is cut off, the steam remaining in the cylinder 


valves, which we need hardly 

say do not answer. The ; 
best makers of cold air ma- 

chines use steel valves, but in —— 
Messrs. Thwaites are going 

to try white metal. While on 
the subject of pumps, we 
may mention that Messrs. 
Shanks, of Arbroath, exhi- 
bited several. That which is 
most noteworthy we illus- 
trate in the accompanying 
engraving. The following description of the working 
parts of this steam pump, taken in connection with the 
sectional drawing given above, will make its arrangement 
sufficiently understood :—A is the steam cylinder; B the 
slide valve ; C and C two small pistons on the same piston 
rod and connected to the slide valve; and D and D the 


MESSRS, RICHARD GARRETT AND SON’S SAW BENCH, 


| thus forming a cushion for the Lee and rendering it 
impossible for it to strike the end of the cylinder. The 
port L is a to prevent the piston ring from 


e edge, 
The Victoria Foundry Company, of Newark, show 


Robson and Herdman’s apparatus for laying drain pipes, 


| thrown in or out of gear; in the other, a kind of leg is 


attached to the road axle at 
theupperend ; the lowersticks 
in the road, and when the 
strain comes on the drum, the 
pre. tends to ride up on the 
inclined spur or leg, and so 
the road wheel is li clear 
off the ground and allowed to 
revolve freely, and with it the 
winding drum. 

Messrs. Aveling and Porter, 
of Rochester, 
new tipping wagon, whic 
we illustrate. By lining the 
body with sheet iron it is 
found that can 
charged at a less angle 
10 degrees than will do nis 
wood is used, and the whole 
wagon can as a result be kept 
lower. Links are used to keep 
the body from tilting when 
on the road; these are cast 
loose when the load is to 


be 
wor very simply by a 
hand-wheel and axle suffice to 


effect all the requisite move- 
ments, This is one of the 
very best and simplest wagons 
of the kind made, and worth 

the attention of contractors. 
Messrs. Priestman Brothers’ stand was as usual a t 
centre of attraction, one of the well-known cranes of the 
firm being shown constantly at work grubbing up stones, 
or clay, or gravel, and dropping them in other places, At 
their stand was shown a pee model of Brown’s disen- 
gaging gear. By the use of a tail-chain and an open hook 
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loads can be tipped with wonderful facility by this device. 

Messrs. Howard, of Bedford, exhibited what we have 
never before seen in England, namely, ploughs with 
poles and seats for the drivers. One of them had three | 
mould-boards. The whole is mounted on two wheels: in 
fact, a modification of the American Sulky plough. In 
cider to bout the plough out of the ground at the end of 
each point, a handle is provided, to the side of which is fixed 
a projecting stud. This stud can be forced down on the 
top of one of the carrying wheels, and as this wheel 
revolves it causes the handle to rotate about a centre, and 
so lifts the whole machine. The arrangement is very 
similar to one brought out some years ago by Mr. Rollins, if 
we are not mistaken, in the United States. We need 
hardly add that the workmanship of all Messrs. Howard's 
exhibits is excellent. 

The Reading Ironworks Company had an unusually 
fine lot of exhibits, their on being especially note- 
worthy for a fine display of the “ Universal” split pulley, 
which the firm have made for some time. The good 
opinion which we expressed of them when they were first 
exhibited has been fully borne out by the results obtained 
with them. They are now used by the thousand, very 
perfect machinery being employed in turning them out. 
They are for their strength the lightest pulleys made, and 
are beautifully got up. The firm showed a new bullock 
gear, specially designed for India, which we shall illustrate 
inan early impression. It was in the first instance especially 
made to meet the instructionsand requirements,as laid down 
by Dr. Forbes Watson, for ginning cotton and forsimilar work 
in India, and to be worked by four pairs of bullocks. For 
this, it will be seen, the gear must be very strong. It is of 
the general form of the safety gear invented by Mr. W. 
Exall, whose death we have elsewhere to record, made for 
many years by the Reading Company, but by castinga project- 
ing box on one side of the cylindrical casing, a wheel and 
— for obtaining the necessary high speed of 100 revo- 
utions per revolution of the bullocks, without what is known 
as an intermediate motion, has been included in the gear. It 
is strong and well-made machine, and for its power is encom- 
passed in a smaller space than it could have been with any 
other arrangement yet devised. 

Messrs. Western and Co., of Derby, had a very good 
exhibition of wood-working machines. The most note- 
worthy feature was a four-sided planer, which was driven 
by a dynamo machine the current being obtained from 
another.and similar machine driven by a portable engine. 

Messrs. Richard Garrett and Sons showed a new portable 
saw bench, which we illustrate. Saw benches have often 
been mounted on trolley wheels, but this bench, it will be 
seen, is mounted on large wheels, those, indeed, of a 
thrashing machine, and consequently can easily be drawn 
from place to place by a horse. This is a very convenient 
‘arrangement, the advantage of which will be found in 
forests, where railway sleepers and such like have to be 
produced on the spot. The saw is fitted with the patent 
gear made by the firm, which has already been illustrated 
in our pages, 

Mr. John Higgs, of Coven, near Wolverhampton, exhi- 
bite 1 an implement with which he has already obtained 
very good results. This is a land cleaner and pulveriser, 
and is intended to do work not now done by any other 
machine or implement. Its purpose is to clear foul land, 
especially stubble infested with twitch, or scutch, or couch 
grass, as it is variously called. Hitherto this has been 
only effectively done by hand labour, the long white roots 
possessing great vitality. They can only be killed by 
leaving them lying loose on the surface of the field. »*Mr. 
Higgs’s machine is something like a large cultivator, 
mounted in front on a steerage, and behind on two small 
traction engine wheels. Beneath are a set of flat shovels, 
behind -which is a grating to which a shaking motion is 
communicated, and a set of rakes worked by an.endless 
chain move over the grate as the machine is hauled along 
by steam plough tackle. The shovels pare up the ground 
to any reasonable depth required, and it falls on the grating, 
where, by the combined action of the rakes and the grate, 
the loose soil is shaken through the latter, while the weeds 
are left on top scattered behind the machine. This appears 
tv us to be full of promise, and it is well worth the atten- 
tion of all tillage farmers. We understand that it is 
becoming highly popular in Mr. Higgs’s district. 

There was a considerable number of gas engines exhi- 
bited. Of the Otto it is not necessary to speak. ' Mr. 
Turner, of St. Albans, showed several of his gas engines, 
which are not so well known as they deserve to be. 
These engines, although not quite so economical of gas 
as the Otto engine, are much cheaper, and require less 
fittings and arrangements for putting them down. They 
are also practically quite silent, and as they give an impulse 
every revolution instead of one every second revolution, 
as in the Crossley engine, they are much more regular 
drivers of machinery. They also occupy little space. The 
engines shown are very simple and very well made. Of 
the gas engine shown by Mr. Fiddes, of Lewin’s Mead, 
Bristol, we may have more to say. We may be excused, 
however, if we hesitate to adopt the maker’s statement 
that it costs less to work it by 75 per cent. than any other 
gas engine. 

. Messrs. Hayward Tyler and Co. had, as usual, a very 
fine show of steam pumps, Rider’s hot air engine, and a 
Linford gas engine. 5 

Mr. Tayler, of Bury St. Edmunds, showed a new saw 
guard, which consists of a semi-circular plate of steel sus- 
pended over the saw. This plate being of the same 
thickness as the saw, enters the saw cut. It is no doubt 
to a large extent effectual, but it cannot deal with flying 
splinters, which often cause bad accidents. 

Amongst the sheaf delivery reaping machines was a 
newly arranged combined reaper and mower by Messrs. 
Hornsby and Sons, The machine is so arranged that 
when used as a mower the cutter bar is in front of the 
wheel, but when as a reaper it is to the rear of the wheel. 
By this arrangement the combined machine is well 
balanced, and the objections which belong to a rear knife 
for a combined machine when used as a mower are 
avoided, It is held by some makers that when a machine 


with the forward knife is suddenly stopped by an obstruc- 
tion, and the driver thrown, he usually falls on the knife 
side of the machine, but with the rear knife his fall would 
take place to the other side. Whether this is generally 
the case or not we are not in a position to say, but if true 
it is acurious fact needing explanation. The rake head for 
this reaper is of simple construction, and the alteration neces- 
ray to cause all or none, or every third, fifth, or sixth rake 
to deliver, is very rapidly effected by a very simple form of 
compound cam, stopsand switch. The machine is provided 
with two speeds, the one for mowing and the other for 
reaping. The rake mechanism is driven by a pitch chain 
made of links of the form shown in the annexed sketch. 
The links are of cast malleable iron, cast with the small 


MESSRS. HORNSBY’S CHAIN LINK, 


hook-end sufficiently open to admit the open part of the 
next link. The hook is then closed down, and a small 
rivet is put into the hole shown. This makes a good 
strong chain for heavy work, but it would not be quite so 
convenient for light work as Ewart’s malleable chain 
now so largely used for many kinds of machines. 

A noticeable mowing machine was exhibited by the 
Johnston Harvester Company. This is what the makers 
term the “new continental mower,” and it is an illustra- 
tion of how a good machine may be so made that the 
foundry and smith shop charges shall be nearly all, and 
these, especially those of the smith shop, very small. 
Most of the parts are so made that they will go together 
from the foundry, the boring of those parts which fit on 
turned spindles is of the simplest character, and the 
mechanism is reduced to the lowest number of parts, 
though the machine is fitted with two speeds. The main 
bearings, for instance, are simply short cast cylinders with 
a blunt scale knife edge at one side and a shallow groove 
on the other. The knife edge loosely fits into a recess 
cast in the frame, and the bearing is held down by a 
staple bolt, which takes into the groove referred to. These 
bearings swivel to the position demanded by the shafts, 
which are of steel; they are renewed in a few minutes, 
and at less cost than that which the Johnston Company 
call “ rebabbiting” the ordinary bearings. Not all, or even 
many English makers use Babbit metal in these bear- 
ings, but it is used in most American machines, This 
method or knack of designing machines and their parts 
so as to permit of cheap manufacture, is an essential 
feature of most of the American machines, and although 
as one walks through these show grounds it is noticeable 
that English machinery makers are moving out of the old 
grooves in scheming, they are in many matters still behind 
in the little things so essential to cheap manufacture, and 
at the same time to the efficient working of machines. 

Messrs. Hornsby and Sons have entered the list of straw- 
elevator makers, and have produced a good machine which 
folds at the centre for travelling, and packs up or is 
elevated and set at the necessary height by means of one 
handle shaft. A pair of strong toothed quadrants are fixed 
on the two sills of the machine at the end opposite to that at 
which the trough is jointed; at the centre of these 
quadrants are pivotted a pair of jointed arms, to which at 
the radius of the quadrants is fixed a hand shaft with pinions 
gearing into the quadrants. By these means the trough is 
raised or lowered and held in position without any chains 
or ropes. 


VISITS IN THE PROVINCES. 
THE ELSWICK ORDNANCE AND ENGINE WORKS. 
No. Il. 

Iv our last article we described briefly some characteristic 
designs of hydraulic machines constructed by the Elswick 
Engine Works; among these was a hydraulic capstan made 
on a bed-plate mounted on trunnions, so as to admit of 
being turned over when it is desired to have access to the 
engines. This is shown in Figs. 3, 4, and 5, which speak for 
themselves. 

Origin of the Ordnance Works at Elswick.—Among the 
results indirectly attributable to the effects of the fire of 
the Russian guns and those of our own two 18-pounder 
guns at Inkerman is to be traced the development of the 
system of ordnance designed by Sir William Armstrong 
and introduced into the British service about 1858, at 
which time it had been brought to a very complete condi- 
tion. Rifling, breech-loading, and the application of coils 
shrunk on over each other systematically, were all new 
features in modern ordnance. We say modern ordnance, to 
guard against being met by some design exhumed from a 
historical museum, such as the Rotunda at Woolwich. 
Knowing by experience that it is often possible to find 
something sufficiently like a new design to serve to annoy 
its inventor, though not such as was at all likely to have 
suggested the idea to anyone till they saw it more effectually 
carried out. Briefly, Sir William Armstrong made, andatlast 
proposed, a gun made of a steel barrel on which wereshrunk 
coilsof wroughtiron with sufficient tension to throw onthema 
due proportion of the strain of discharge, basing his con- 
clusions on Barlow’s calculation, that the circumferential 
tension on every concentric layer of metal in a gun is 


inversely as the square of its distance from the centre. 


The main features embodied in the Armstrong gun were— 
(1) the system of the building up the gun by concentric 
layers of metal shrunk with a certain calculated tension ; 
(2) the polygrooved system of rifling in connection with 
lead coated projectiles; (3) what may be termed the 
screw and stopper breech-loading arrangement. Sir W. 
Armstrong thought of using steel both for barrel and rin 
at first; but dismissed the idea owing to its unreliable 
character at the time. He had some correspondence with 
Brunel on the desirability of constructing a steel wire gun, 
an idea which it appeared had already occurred to Mr. 
Longridge. Eventually this was abandoned, and although 
a certain number of guns were made with steel inner tubes, 
for some time wrought iron was preferred. The Arm- 
strong breech-loading system was finally adopted for the 
British service in January, 1859, when it came in in a very 
complete shape with its equipment of segment shell and 
time and percussion fuses. It is not desirable here to dis- 
cuss the various ingenious designs embodied in this equip- 
ment. We may note the following features, however :— 
The absence of windage, of ignition of time fuses by means 
of detonating composition, the application of inertia and 
momentum to the action of fuses on the projectile first 
moving in the bore and on striking, the power of adjusting 
the length of time fuses after they were screwed into the 
shells, and a peculiar application of lines of least resistance 
to the thick arched walls of the segment shell, as well as 
other minor matters, such as the application of lead for a 
cushion behind the hammers of fuses, that metal in 
virtue of its absence of elasticity preventing the 
rebound which has generally proved fatal to the success 
of fuses of a similar character. It is important 
especially to note the features embodied in the guns. 
We have said that for some time the guns were made 
wholly of wrought iron, but not wholly in the form of 
spiral coils, A forged jacket or breech piece, with the 
fibre of the iron running longitudinally, was employed in 
many of the earlier guns for the sake of obtainin 
longitudinal strength. The breech screw and stopper po | 
breech closing arrangement have been superseded, as 
might be expected, by others. We can now see faults in 
it. The closing of the joint depended too much upon the 
mechanical perfection of the surfaces of the copper rings 
which were brought in contact to close the joint. The 
lever and tappet ring was undoubtedly a powerful means 
of closing a joint, and lives to this day, being, in fact, 
adopted o Sir W. Palliser in his new breech-loader. The 
lifting of the vent piece has been found inconvenient in 
any but very light guns, and there was not sufficient 
—— against accident from firing the piece when the 
reech was not screwed home. These are matters which 
must be learned in the school of actual service when guns 
become subject to usage more barbarous than is likely to 
be believed generally. It is, however, to be borne in mind 
that the breech screw and stopper were only introduced 
for comparatively light guns ; the Admiralty, in consulta- 
tion with the War-office, having at that time limited the 
weight of ordnance that could be carried by the navy to 
six orseven tons. About 1864 public opinion went over to 
muzzle-loading guns. For field guns there is much to be 
urged in their favour. Experiment has shown that the 
cover afforded to a gun detachment by breech-loading 
guns in the field is very inconsiderable unless steel shields 
be used on the axletree arms, and in that case the disad- 
vantage of a screen which opens and causes shells with 
percussion fuzes to act with terribly increased effect, has to 
be weighed against the advantage of cover against bullets, 
Then, again, breech-loaders require continual attention to 
keep them in good working order, which may entail harassin 
duties on men in a severe campaign. For along time with 
very heavy guns, either great difficulties were experienced 
in closing the breech, or in the manufacture of steel guns ; 
hence Italy and England took the lead with 100-ton and 
80-ton guns in 1875, the former being made at Elswick on 
the original coil system as it had been applied to muzzle- 
loaders. About this time, however, the attention of the 
English Government had been drawn to the possibility of 
obtaining greatly increased results from the action of large 
charges of powder made to burnslowly in long bores by Capt. 
Andrew Noble, of Elswick, who had long worked at the 
subject, and had so far satisfied’ himself as to what could 
be done as to press urgently for trials to be undertaken by 
a committee, of which he was a member, taking the 
responsibility of the results on himself. The first Govern- 
ment trials which were made in this direction were com- 
menced in 1874, and continued with the 80-ton gun in 
1875, in which piece chambering was adopted as an 
expedient, to give the increase in space which would have 
been “more advantageously provided by adding to the 
length. In. February, 1878, a new type Gin. gun of 
78 cwt. was. issued from Elswick, which was fired 
with 331b. of powder, discharging a projectile weighing 
70 lb. with a velocity of nearly 220K, per second, In 
January, 1878, 8in. muzzle-loading and _ breech-loading 
new t guns were submitted to the Government 
for trial. A series of results obtained with the 8in. 
muzzle-loading gun were published in Tue EnGInzeEr of 
November 5, 1880, Some of these trials took place in 
June, 1879. The question as to priority in the develop- 
ment of power in guns by means of increased length and 
slow-burning charges has been raised between Elswick 
and Krupp. It is hardly possible to avoid touching this 
question, but we desire as far as possible to confine our- 
selves to stating the facts as far as we know them, being 
willing to add any further facts that may be given us 
bearing on the question either way. In July, 1878, an 
Elswick new type 8in. gun of 11} tons fired a 1801b, pro- 
jectile with over 2200ft. velocity. This result was pub- 
ished in the 7imes at the time. Previous to this Krupp 
had spoken of 500 metres velocity as an achievement 
which he compared with the results of our old type 
English guns. Some time after this we find high 
velocities obtained by him. In August, 1879, indeed, 
Krupp obtained very high velocities from several guns ; 
with a 5Zin. gun he got, we believe, 2135ft. per second, 
being 561 foot-tons work per ton weight o' —see 
pamphlet, “ Armstrong and Krupp,” translated from the 
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TURNOVER HYDRAULIC CAPSTAN. 


Fig 3 


SECTION 8.8, 


well as Nordenfelt, Hodgkiss, or Gatling guns. The 
ships draw about 15ft. of water. These vessels are made 
for ramming, and ought to be very formidable if well 
handled. eir guns the power of penetratin 
any armour, except that of the Inflexible, and Duilio, an 
Dandolo. 

Present Condition.—We give herewith a plan recently 
made of the Elswick Works. It will be seen that they 
cover an area of ground lying between the river Tyne and 
the railroad ; alongside the latter runs also the high road 
and tramway from Newcastle to Scotswood. The facilities 
for transport are therefore unusually great. We do not 
attempt to give any sketch of the works, because, as may 
be surmised from the plan, they are too extensive to admit 
of any satisfactory general view being taken. The east end 
is devoted chiefly to ordnance work, the west end being 
the so-called engine works, where the engineering struc- 
tures we have described, such as bridges, iron light- 


houses, dock machinery, and hydraulic machinery are | 


made. The offices are between these two departments, 
and the principal road and jetty near the middle point. 
We do not propose to attempt to give a description of the 
works in any general sense, but merely to notice a few 
features such as characterise the works orshould be noticed 
by visitors to Elswick, especially engineers who may have 
a special opportunity this summer of visiting these works. 
We suppose the works to be traversed in the order adopted, 
as far as we understand, on the last public day. 
Commencing at the point forming the right hand top 
corner, or N.E. corner of plan, the first objects of interest 
-are the Gin. and 40-ton breech-loading gun mounted en 
barbette. The method of mounting and working is 
shortly noticed above. It is well to observe the system 
in action, and the cover afforded to the detachment. Close 
to these guns is a shrinking pit, 37, for ordnance from the 
100-ton gun downwards, also nineteen gas producers for 
- furnaces. The shops then may be taken in the following 
order :—No. 32*, Coiling: The largest section of bar has 
been 12in. x 10in.; length of coiling furnace, 180ft.; 
gas furnace for heating barrels, also for tempering, with 
an oil well 50ft. deep, over which stands a hydraulic hoist. 
Forge, No. 28: The large hammer here, made by Thwaites 
and Carbutt, Bradford, has a 48in. cylinder and 12ft. 
stroke ; weight of piston and hammer head, 35 tons. Blast 
Smelting Furnaces, one furnace building, two in work and 
running from 900 to 1000 tons a-week, chiefly Nos. 1, 2, 
and 3 pig, made from Spanish and Elba ores, most of it 
sold for steel making. The blast is at present heated by 
horseshoe pipes, but Cowper’s patent heating stoves are in 
course of erection; temperature of blast, from 750 to 
800—about the melting point of zinc. The engine for 
the furnaces is made by the firm. Carriage Shed, No. 29*: 
There are band saws cutting iron which may be noticed, 
and Albini carriage on short-recoil and self running-up 


system. Projectile Store, No. 33*, containing finished pro- | 


jectiles: These are chiefly made with bands only up to 
full diameter, which saves work and leaves to the projec- 
tile body the strength of the uninjured skin of the cast- 
ing. The Palliser chilled projectiles will be generally 
found with sharp-pointed heads struck with two diameters 
ogival. Foundry No. 27*, containing ten cupola furnaces, 
of which four are generally in work : Forty tons is about 
the maximum weight of casting made in the foundry—a 
much larger one, such as the bed of the steam hammer, 
weighing 137 tons, being cast on its own ground. The 
system of hydrauliccranes should be noticed. Theyare fixed 
so as to work in pairs or three together for heavy work. 
Engines: Near this are the engines for the east works, 
and also those for the west ordnance works. Horizontal 
double Corliss engines are employed, with four boilers, 
three working ata time. Jukes’s bars and system of stoking 
is applied to all. The jetty may probably be conveniently 
visited next, near which are more horizontal engines, 100- 
horse power, working on the accumulators; the water- 
pressure maintained is about 700 Ib. per square inch. Five 
or six locomotives are generally employed in the works. 
On the east end of the jetty are two fixed hydraulic cranes 
for lifting 5 tonsand 30cwt., and between them large hydrau- 
lic sheers ; made by Day and Summers, worked by a direct- 
acting hydraulic cylinder, 40ft. stroke, lifting 120 tons. The 
back leg moves so as to bring the lifting cylinder about 30ft. 


Fig 4 


SCALE 


50ft. long with hydraulic engine and gear, with three 
different powers. Along the jetty run pipes with hydrants 
from eft. to 36ft. apart, on which work five movable 
cranes, each lifting about 30 cwt., being placed in position 
to suit the holds of the vessels by means of telescope tubes 
attached to the nearest hydrants. The Finishing Shop, 
No. 14*, may be taken next in order. The proportions of 
new type guns should be noticed also; the breech-loading 
fittings and apparatus for firing by electricity and also 
mechanically. No, 12* shop is for small machine work, 
completing Gatling machine guns, hydraulic valves, &c. 
No. 26* is a machine shop containing planing machines, &c. 
No. 2* may come next, chiefly for turning, finishing, and 
boring work, commencing on the solid ingot. At the east 
end, guns are bored vertically in a pit 23ft. deep. No. 11* 
is a large machine shop for turning, boring, and rifling. 
The finest lathe is one of Whitworth’s, for turning, boring, 
| screw-cutting, and rifling, taking a job 44ft. in length, 
| 36in. centres. There is also a convenient one made by 
| Fairbairn, Kennedy, and Naylor, modified at Elswick, 


rests on independent beds. 
rifling machines. There may be steel ingots here deserving 
of notice, such as one now waiting between operations, 
supplied by Vickers, 32ft. long, for a 13in. breech-loading 


coil for 100-ton gun supplied by W 


No. 4*, Forge : Crank shaft, and gun work, coil welding, 
&e., performed. The steam hammers here, from 24 ton to 
15 ewt., chiefly Morrison’s make. No. 1*, small machinery, 
turning and boring out short coils. There is a large 
endless band saw 1#in. wide, which cuts directly through 
iron cylindrical work about 16in. in diameter. Its speed 
is from 76ft. to 129ft. per minute. 

Engine Works.—The engine works come next. The 


Bridge and Boiler-yard (15 on plan): containin 
planing, punching, and multiple and radial drilling 
machines, &c. The work turned out is chiefly crane work 
and other structural ironwork, such as a lighthouse now 
going to Brazil, pedestals of cranes, &c. Blacksmiths’ shop 
(3 on plan): Boiler and rivetting work, &c., is done here. 
There is a hydraulic rivetter made by the firm. At the 
back of the building is the chain-making shop (6 on plan), 
where all chains for the firm are made and tested by a 


out, 15ft. inboard of a vessel. The foot is moved by a screw | 


gun inner tube, and a steel tube rem the “2 A” | 
itworth. Close by | da, 
this building is another Corliss engine, 169-horse power. | 


shops are not numbered like those of the Ordnance Works. | 
They may be taken, however, in the following order :— | 
plate 


| hydraulic machine, either up to 30 tons or 100 tons; 25 | 


| ewt. is the lowest test of the machine. A Corliss hori- 

zontal engine working to 190-horse power, with boiler and 
| Jukes’s grate, &c., is fixed here, which supplies power to 
| the whole engine works. A fitting and machi 


turning are done here. The west end is used for erecting 
hydraulic machinery. There is a hydraulic testing machine 
for testing cylinders and valves up to 30001Ib. per square 
inch, and a drilling and tapping machine by Muir. Be- 
hind this is the brass foundry. (23 on pny. Phosphor 
bronze is employed for gun carriage work ; its cost is con- 
siderable, but it works well without lubrication. Pipes are 
tested in a small building (9 on plan) up to 3000 lb. per 
square inch by a hydraulic testing machine, next to which 
is a pattern shop, in which may be seen working Richard’s 
planing machine, and also circular saws with adjustable 
spindles, with guide and graduated are for setting work 
at any required angle. The work is so smooth as to enable 
planing to be dispensed with. An erecting shop (10 on 
plan) he engines and large work comes next, such as a 
45-ton crane for Valparaiso, and an accumulator for Swan- 
sea. There is a jetty (19 on plan) adjoining these works 


| There are five pumping stations with accumulators. (1) 
| Near the blast engines, 34; (2) on low ground near gas 
| works at 40; (3) behind foundry, 27*; (4) close to rail- 
way ; (5) at engine works erecting shop, 10. 


with 12-ton and 5-ton hydraulic cranes. The works yard | 
is furnished with hydraulic capstans and snatch heads for | 
| hauling wagons about the yard, and other appliances. | 


e shop (21 | 
on plan) comes next. . The east end of this was the first | 
shop erected at Elswick; planing, boring, drilling, and | 


Fig 6 
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SILKSWORTH COLLIERY, DURHAM. 
No. II. 

Ir has been pointed out in our first article upon this 
subject that the coal-fields of the great. northern coal- 
producing counties—Northumberland and Durham—are 
almost inexhaustible, and that many generations yet 
unborn will be unafilicted with any scarcity of this most 
needful mineral. Colliery owners smile at the terrible 
prophecies of alarmists, and instead of feeling anxious as 
to the life of their pits, they day by day, and week by 
week, make improvements in their machinery and pit gear 
in order that a still greater supply of coal may be sent “ to 
bank,” and from thence through our home countries, and 
to the hundreds of steamships which are ever ready to 

it to the utmost limits of the earth. 

At Silksworth, the colliery more immediately under our 
notice, some 1800 tons of coal, per day of ten hours, are 
brought to bank by the pair of engines illustrated in last 
week’s issue of THE dedi, These engines were 
designed to wind 1000 tons per day each, and there is no 


| doubt that they are capable of doing still more ; in fact, it 
| taking a chuck job 20ft. in diameter, 4ft. Gin. long, or a | 
| job 34ft. long and &ft. in diameter ; it is fitted with slide | 
There are chambering and | 


is intended, as soon as certain arrangements have been 
carried out in connection with the workings, to make a 
demand on them for 1200 tons each per ten hour day, and 
this they will be obliged to draw from a depth of some 
600 yards. Additional machinery is shortly to be erected 
at the pit-head, which will enable the quantity of output to 
attain the respectable figures of very nearly 4000 tons per 


At present no less than sixteen steam engines are engaged 
in the work of this colliery, of course neglecting the loco- 
motives which take the “winnings” away ; they are :— 
(1) No. 1 winding engine, double horizontal, 20in. cylinders, 
3ft. stroke, geared 3 to 1, drums for flat ropes 10ft. 
diameter at fit (2) No. 2 winding engine, double hori- 
zontal 48in. cylinders, 6ft. stroke, drum 25ft. 4in. diameter, 
8 tons counterbalance chains, variable automatic expansion 
valve gear. (3) No. 3 winding engine—illustrated last 
week—same as No. 2, conical scroll drum varying from 
15ft. to 28ft. diameter. (4) “Apparatus” engine—small coal 
—double horizontal, 16in. cylinders, 26in. stroke, variable 
automatic expansion. (5) Engine working self-firing fur- 
naces and feeding boilers, sin Te 15in. cylinder, 30in. stroke, 
6in. ram. (6) Engine pumping to reservoir, single, 15in. 
cylinder, 30in. stroke, Sin, ram. (7) Pumping engine, 
staple, compound differential first cyllnder 23in. diameter, 
second 42in., stroke 5ft. (8) Crab engine, double hori- 
zontal, 10in. cylinders, 24in. stroke, geared 32 tol. (9) 
Jack engine, double horizontal, 9in. cylinders, 18in. stroke, 
geared 6 to 1. (10) Mortar mill engine, double, 6 in. 
cylinders, 9in. stroke, geared 10 to 1. (11) Hoist engine, 
single, 15in. cylinder, 48in. stroke, geared by chains 8 to 1. 
(12) Portable shaker engine, single, vertical 8in. cylinder, 
12in. stroke. (13) Shop engine, single horizontal, 12in. 
cylinders, 24in, stroke. (14) Underground hauling engine— 
Maudlin—double horizontal, 18in. cylinders, 24in. stroke, 
eared 3 to 1, three drums, two 6ft. Gin. dia., one 7ft. Gin. dia. 
16) Underground hauling engine—Hutton—double hori- 
zontal, llin. cylinders, 16in. stroke, geared 6 to 1, three 
drums, 6ft. diameter. The two last mentioned of these 
engines are built on the well-known type of Messrs. 
Robey, of Lincoln, having their boilers standing above 


them, but all resting on the same bed-plate. Steam is 


supplied to all the engines at bank by a group of eighteen 
boilers. Six are cylindrical egg-ended boilers, 44ft. long, 
5ft. diameter; they are fired by Vicar’s self-feeding and 
stoking furnaces, and only require the services of one man, 
as water tender. Besides these, there are twelve double- 
flued Lancashire boilers, 30ft. long, 7ft. 6in. diameter. 
The tubes are 3ft. diameter, and are tapered to 2ft. 6in. at 
the flue end. This series of boilers is very carefully looked 
after by the engineer in charge, and has given a minimum 
of trouble, and it is found that the puted beatae employed 
is economical in every way, as it fires neatly and regularly, 
dispenses with stokers, and is perfectly easy of adjustment 
for firing slowly or rapidly as may be desired. 

The winding engines we illustrated last week are amo’ 
the finest specimens of colliery engines at present to 
seen in England, and they reflect equal credit on their 
designers, Messrs. Daglish and Lawrence; on their builders, 
the Grunge Ironworks Company ; and on Mr, G. W. Ross,a 
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No. 3 WINDING ENGINE, SILKSWORTH COLLIERY—DETAILS. 
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well-known north-country engineer,and president of the In- 
stitution of Colliery Engineers forthe year 1879, under whose 
watchful eye, as mechanical engineer to Silksworth Colliery, 


they have worked since their erection. During this year | 


Mr. Ross has obtained a still larger field for his energies 
than Silksworth offered, and the best wish we can express to 


this colliery is that its machinery may be now as efficiently | 


eared for, and as closely watched, as it was during the 
time of his service. The cylinders of these engines are, as 
stated above, of 48in. diameter, with a stroke of 6ft., and 
they are steam jacketted. The inner linings of the cylinders 
have internal flanges jointed to the front ends of the 
jackets or casings, and at the back ends these form expan- 
sion joints, to allow for the unequal expansion of the inner 
linings and the jackets. _ Experience proved that the 
wear in the bottom of the cylinders of long-stroked, heav. 

pistoned, horizontal engines may be very great, and it 


6 FULL TUBS ASCENDING 
G6 EMPTY DESCENDING 
TIME 48 SECONDS 


was deemed desirable, in addition to fitting the pistons | 


of these engines with double piston rods, so that the 
weight could be supported on guide bars at the back ends 


of the cylinder as well as the front, to have stufting-boxes | 


of an unusually large surface. Notwithstanding these 
precautions, however, it was found, on taking the cylinder 
cover off and putting the piston—of No. 2 engine, not so 
with No, 3—at the far end of the cylinder, that the rod 
was down gin. In order to provide against this 
in future, an ingenious and simple method of 
adjustment was designed by Mr. Lawrence, manager 
of the Grange Ironworks, which we illustrate above. 
The neck bushes at each end are in halves, and are 
-hung in wrought iron slings, the ends of which are 
screwed with a very fine thread, and are fitted 
with nuts. Doors are provided in the false covers at either 
end of the cylinders, through which these nuts may be 
readily got at and adjustment easily effected, the brass 
being lifted as it wears, This plan is quite novel, and up to 
the present has worked admirably, This sagging of the 


CONTINUOUS WINDING DIAGRAM 
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piston in horizontal engines is a very serious matter, and if 
this plan of Mr. Lawrence’s will cure it, it will prove 
of great importance to all heavy horizontal engines, It 
is a curious thing, and, perhaps, somewhat savours of 
/mechanical conservatism, that horizontal engines are 
retained at all for colliery use, and it seems difficult to 
understand this on any other ground. A larger engine- 
house would not be uired for vertical engines, for 
though obliged to build it somewhat higher, we should 
| gain in all other dimensions save height ; and the advan- 
| tages of a more equal wear and tear, and of a straighter 
| lead for the rope from the drum to the pit pulley, are 
| worthy of consideration, 


The steam and exhaust valves are of the double beat 
type, of ample area to prevent back pressure, and the 
expansion gear is beautifully simple and efficient. It is 
almost the first application to a winding engine of auto- 
matic governor gear in England. The engine-man has 
always the full power of his engines to start his load; but 
as the speed increases the governor puts on the expansion 
or cut-off without his control, and when the speed de- 
creases takes it off. Above we give elevations of the 
valve chests attached to the steam cylinders. A are the 
steam valve spindles; B are the exhaust valve spindles; 
C are the steam valve levers; D are the sliding wedges or 


movable blocks, which are connected by rods and levers 
and adjusting screws toan arm which is keyed fast on the 


weigh bar; on this same weigh bar is keyed at any con- 
venient part the double arm or lever H fitted at each end 
with swivel guide pieces ; through these at one end works 
the rod I leading to the governor, and at the other end the 
rod leading to the engine attendant ; L are wipers, and M 
are the lifters or tripping portion of the steam valve levers, 
at the end of each o: wane attached an adjustable roller 
cased with india-rubber. ; 
When the gearing is in the position shown in the drawing 
the engine can be started with full steam. Motion isthen 
given by the engine attendant to his rod, by which the 
sliding wedges or movable blocks D are worked in and 
out, and give the necessary amount of expansion indepen- 
dently of the governor ; but as soon as the engine arrives at 
its fixed full speed the governor gives motion to its rod, 
and thus regulates the position of the sliding wedges or 
movable blocks D D, and thereby the amount of expansion 
independent of the engine attendant. 
The power of the engines is exerted in turning the large 


8 FULL TUBS ASCENDING 
GS EMPTY » DESCENDING 


38 LBS. STEAM PRESS. 
TIME —— SOz SECCNDS 


wrought iron conical drum, round which at either end 
runs a scroll, on which the steel ropes bearing the weight 
of the cages, wagons, and coal are wound. The rope at 
one side is engaged in hauling up a cage witha number of 
laden wagons, while that at the other is lowering an un- 
loaded one, the engines being called upon to exert power to 
the extent of the difference between the weights. In the 
middle column we give a diagram of the moments of load in 
foot-pounds on the engine with the conicalorspiral drum. In 
this diagram the top and bottom figures represent the load 
on the engines in foot-pounds per revolution, and for this 
purpose it is merely n to read them as thousands ; 
thus, where ten isread, it will be understood that 10,000 foot- 
pounds is meant; and where 370 is marked, 370,000 foot- 
pounds will be understood. Thefi totheleftrepresentthe 
number of revolutions of one winding. The left-hand line 
of the diagram is the ascending full load, and the one to 
the right-hand side represents the empty tubs-descending. 
The variation of both of these lines is caused by the 
increase or decrease of the weight of the repe as it coils or 
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uncoils round the drum. The one of these lines deducted 
from the other gives, as .a result, the middle line, and this 
represents the actual work done by the engines. As, for 
example, we have at start 215,000 foot-poundson the fullcage, 
157,000 on the empty one ; deducting one from the other we 
shall have 58,000 foot-pounds as the result—see top of result 
line. Again, say at the twelfth revolution, 329,000 foot- 
pounds for the full cage and 210,000 foot-pounds for the 
empty one, we see at once that at that particular moment the 
work of the engines is represented by 119,000 foot-pounds. 
The double line in the centre of the diagram represents the 
average load, taking the average diameter of the drum. 
On looking closely at this line it will be seen that the 
average load on the drum is 100,000 foot-pounds, but for 
the sake of getting the engines into speed as quickly as 
possible, that has been reduced to 58,967 foot-pounds at 
the start, and the proportions answer well at the end of 
the winding, for it takes much weight to pull the engines 
up, for the drum acts as a huge fiy-wheel, and stores 
power which has to be expended. It will be seen at a 
glance that we have at the finish 133,942 foot-pounds, and 
it is established by practice that all this is required to 
pull the engines up without putting steam against them. 
The rope used for Sealine is of the most improved plough 
steel, it is 5}in. in circumference, and weighs from 26 lb. 
to 29 lb. per fathom according to maker. 

We also give a reduced copy of a continuous winding 
diagram. The dotted lines are the reproduction of the 
exhaust lines, which owing to the motion of the paper 
always in one direction, link each diagram to the next 
succeeding. We give also a similar set of diagrams taken 
on one card. It will be seen that in the continuous 
diagram we have omitted all from seven to twenty-three, 
the omitted diagrams being all precisely alike. The 
terminal drawings show the action in the cylinder while 
the engine is being stopped. The gradual cutting off as 
the inertia of the load is overcome is very beautifully 
shown by these diagrams. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE ADMIRALTY AND NEW ALLOYS. 

Srr,—I fear your correspondent, Mr. Barry, is under some mis- 
apprehension as to the purpose for which naval brass is intended. 
Permit me, therefore, to explain that it is not intended for cast 
work, and is unsuitable as cast for any work requiring much trans- 
verse strength. The metal is adapted for rolling and forging hot, 
and acquires a considerable amount of its strength in these 
processes. It is to be observed, however, that the fracture he 
describes is that of an inferior Chili copper, unfit for making naval 
or any other brass. Your other correspondent, Mr. Albert Muntz, 
is very severe in his criticisms. His letter consists of a series of 
sweeping statements wholly unsupported by facts, and to be 
received on his authority as an experienced manufacturer; but that 
is a position which does not necessarily afford the best opportunities 
of acquiring a knowledge under the various conditions of use, in 
which alone the defects occur,which led to the introduction of 
naval brass. Yet he boldly asserts that the causes of decay 
mentioned in your previous article are perfectly understood by 
those acquainted with its manufacture. He thus speaks on behalf 
of the whole trade, who may be presumed to know something of 
their business. During the time the matter was under considera- 
tion I had opportunities of consulting several manufacturers with 
large practical experience, none of whom suggested that the cause 
lay in the manufacture ; moreover, any error in the proportions of 
the composition are readily discovered, and in none of the cases 
examined have the unaffected parts differed much from Mr. Muntz’s 
specification, and I am satisfied that it is not due in any material 
degree to any of the causes suggested by Mr. Muntz, whose theory 
is that of very young students of the question, and which is always 
given up on becoming familiar with actual facts. It places the 
whole responsibility of failure on the manufacturer, and gives no 
hint to the user how he may ascertain beforehand whether the 
manufacturer is dealing honestly with him or not. He appears to 
have misapprehended the object sought in introducing naval brass. 
It was not on account of any supposed superiority in 
strength or ductility, and the discovery made was not, as 
he seems to suppose, viz., the means of making the metal. 
I claim to have suggested before any tests were made, that the 
introduction of a small percentage of tin would render the metal 
free from the peculiar and insidious change which had in many 
cases occurred, and my anticipations have been justified by all the 
tests yet made, but it yet has to receive the better confirmation of 
actual experience under the numerous trying conditions to which it 
may be put in actual use. I was not aware, and am still doubtful, 
about the previous application of the alloy to which Mr. Muntz 
refers in vague and general terms, and will be glad to learn any 
facts as to its behaviour in use, or the names of any users who 
tried it ; but if it was a manufacturer’s patent, taken in anticipa- 
tion of demands which did not come in, he need not trouble about 
it. Although, as already stated, increased strength or ductility 
was not the main object sought in naval brass, I am not at all pre- 
pared to admit Mr. Muntz’s statement as to its inferiority ; at the 
same time I am well aware that these properties may vary con- 
siderably, according to the quality of the materials used in its 
manufacture ; but these are points that can be tested beforehand, 
and which are tested by the Admiralty before receipt. The 
mechanical tests specified for naval brass are the same as for 
Muntz’s metal. If, therefore, the naval brass made by Mr. Muntz 
for Admiralty use was inferior, as he states, he must have been 
agreeably surprised to find it was not rejected. I am able to 
furnish your readers with the facts, and ask them to judge his 
statements by them—the only naval brass made by Mr. Muntz for 
the Admiralty was rods for making bolts, and these when tested 
after being finished, stood a tensile of 26 tons per square inch, 
which is four tons above the Muntz metal standard. They bent cold 
in the screwed parts on their own radius without fracture to an 
angle of 60 deg. or so above the test required. 


Pomona House, King’s-road, Fulham. J. FARQUHARSON. 


THE PROPOSED BRIDGE OVER THE DOURO. 

Sir,—The geometrical construction by which your correspondent, 
** A Common Five-eight,” seeks to justify his calculated results is 
equally fallacious with the calculations by which those results 
were previously obtained. The resolution of a vertical force sup- 
posed to act at B into oblique and horizontal components at that 
point would only be correct if the two points BG were directly 
connected by means of a horizontal compression member replacing 
the actual superstructure, or if the point C at the crown of the 
bridge lay in the horizontal line joining B and G. 

The determination of the primary forces which are in question, 
whether carried out by geometrical construction as described in the 
original article, and in my letter published June 10th, or by 
direct calculation as explained in my succeeding letter published 
July ist, rests equally upon elementary principles of statics which 
are well known, and which should be familiar to any one claiming 
to criticise the working out of a comparatively simple problem in 
structural mechanics, 


It does not, therefore, appear either necessary or useful to add 
to what has already been said on the subject, and I do not think 
that I need again trespass on your valuable space with reference to 
this matter. Henry REILLY, 

Lonsdale-chambers, Chancery-lane, July 11th. 


S1r,—Having read the discussion on the strains connected with 
the above bridge with great interest and not without profit, I 
venture to offer the following remarks. The difference between 
the strains for the fixed load, as computed by Mr. Reilly and “‘ A 
Common Five-eight,” appears to be based upon the assumption by 
Mr. Reilly that the two cantilevers act mutually, the horizontal 
thrust of one cantilever balancing the other, and the assumption 
of ‘A Common Five-eight ” that they first act independently and 
then together, finding first the weights at D and H—in the diagram 
given in your journal—required to balance the parts D BC and 


mind, the engine room is not the place for him—unless, indeed, he 
will first stoop to the hammer, dirt, &c. I don’t for one moment 
wish to be thought the champion of the boasting, swaggering 
engineer one meets ashore, with the civilian suit, big watch chain, 
ring, cigar, and, to top the lot, brass-bound cap. Far from it. I 
suffered too much at their hands myself. In all branches of the 
trade—I gave up the term profession with my youth—whether on 
water or land, one meets gentlemen and the reverse. I met men 
in the engine room who were fully entitled, both by birth and 
behaviour, to be called gentlemen ; and among the officers the very 
reverse. Nevertheless, these latter, of course, looked with utter 
contempt on the black squad. 

There isa ween py sa in the letter from “‘ Experience ” that I can- 
not pass without a remark, viz., the comparison he draws between. 
candidates for appointment as engine-room artificers and engineers. 
from the mercantile marine. I offer my humble apology if I 
misunderstand him. As I take it, he expects a man who has been 


H G C acting separately about the points B and G respectively, 
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then calculating the horizontal thrust after abutting the cantilevers 
at the centre with the altered centre of gravity and the extra 
weights. The fifty-five tons weight or holding down force required 
at D and H by “A Common Five-eight’s” method are not 
required by Mr. Reilly’s, as he uses the horizontal thrust at the 
outset, which is shown by his calculations to be sufficient. I think 
** 4 Common Five-eight’s” method would be correct if the points 
B and G were acting in the line of horizontal thrust, in which case 
the thrust would pass through the points round which the moments 
would be taken, and therefore have no resistance to turning about 
those points. Henry A. CuTLer, Stud. Inst. C.E. 
Upton, July 11th. 


LAW AND CLARK’S “CIVIL ENGINEERING.” 

Sir,—So it appears, from Mr. Law’s recent letters in your last 
and previous numbers, that whilst he has time enough to make 
eee assertions, and indulge in unmeasured charges, he has no 
time for discussion. It is the last resource in a bad case, to plead 
busy-ness as an excuse for avoiding the proper discussion of 
improper charges—a discussjon opened, and the charges made, in 
this case, by the busy man himself. I, too, am busy; but I must 
buckle to. 

It further appears that Mr. Law has discovered sixty-two errata 
in his part of the new issue. I have analysed his list of errata—of 
which, Sir, Mr. Law sent you a copy—and, with your permission, 
I will briefly submit the results of my analysis, aware though I am 
that my only claim on your space is that my logic should be as 
publicly circulated as Mr. Law’s dogmatism. 

To begin with, I repudiate eighteen of the so-called errata, and 
affirm that they are not errata at all. Whatisanerratum? The 
esteemed Nuttall defines an erratum to be “‘ an error or mistake in 
writing or printing.” Now seven out of the eighteen are in reality 
alterations of, or additions to, his own original text, proposed by 
Mr. Law. Obviously these are not errata. For instance, the 
clause, page 116, “‘ timber sleepers are almost universally employed 
at the present time,” has been correctly reprinted. But he desires 
to alter ‘‘ universally ” into ‘‘ generally,” and he makes an erratum 
of his desire. How would it read? ‘‘ Timber sleepers are alinost 
generally employed at the present time.” Ilike the syntax! Here 
is another attempt : I wrote, page 35, ‘‘so that shrinkage of the 
truss may not incur settlement.” He says that ‘‘incur” should be 
read “produce.” Be that as it may, “incur” was rightly printed 
from the MS., and is not an erratum at all. 

Again, three more errata are specified, which are really Mr. 
Law’s own mistakes corrected by himself. Then there are forty- 
one errata, the net balance, most of which are but trifling and 
obvious. Knee-strap, for instance, is printed “‘knee-trap.” Of 
these, I accept the responsibility of nine; the remaining thirty- 
two are chargeable to the printers’ readers. 

Clearly, this is not the place to sport one’s individuality, and if 
Mr. Law believes he has gained some degree of notoriety, he should 
be content. Otherwise, we must settle the matter elsewhere. He 
was only five-and-twenty or six-and-twenty when he wrote his book, 
and it brought him kudos. Obviously he could not, at that age, 
have accumulated the experience detailed in that book—though he 
has contradicted my assertion that he appropriated much of the 
material unacknowledged—otherwise he must have profoundly 
studied the theory of the arch, likewise that of retaining walls ; 
he must have contracted many a mile of road ; in the theory and 
practice of locomotive engines he must have been an adept; in 
railways, docks, bridges, canals, &c., he must have been an Admi- 
rable Crichton of science. The fact is, truth is st: er than fiction. 

8, Buckingham-street, Adelphi, . K, CLARK, 

London, July 12th. 


[We can publish no more letters on this subject.—Ep, E.] 


ENGINE-ROOM ARTIFICERS, R.N. 

Srr,—It is with such great interest that I have read the corre- 
mdence which has appeared in your columns on this subject, 
that I am led to make a ie remarks regarding, not only my own, 
but the opinion of most with whom I have pos dg To begin with, 
I would ask, ‘‘ What is the difference in position between the 
engineer and artificer?’ I must plead ignorance, as far as actual 
personal experience goes, but from what I have learnt from men 
who should know, the one directs and the other uses his hands. 
This explanation, though short, to my mind expresses all that is 
required. Your correspondent, ‘‘ Experience ”—by-the-bye, that is 
a big name—states that artificers were introduced to do work which 
was formerly done by scientific men holding the position of officers. 
Now surely the true reason for their introduction—and again, as 
far as I can find out, I have a heavy weight of general opinion with 
me—is that given by “R, N.” in your issue of 17th June. I will 
quote his words: “‘ They were introduced with the double object 
of bringing men of more direct ‘ mechanical skill’ into the engine 
room, and to reduce the number of commissioned officers in the 
steam department.” Myself, I would state the chief reason thus: 
They were introduced to do work that a skilled mechanic alone 
could do properly. My sea experience convinced me entirely that 
the man to take charge of engines, &c., is that one who. has 
commenced at the bottom of the ladder—i.e., entered in the lowest 
ep with hammer, chisel, file, and spanner in his hand, 
s served the stated periods, and risen, if endowed with brain 
capacity for a decent amount of theory, by means of examinations, 
from blow-off and scum cocks to main bearings, slide valves, &c., 
to the top, when he will be fitted to control the whole steam 
department. This is the only system that can teach a man num- 
berless small gen in connection with the working of engines, 
which must known before a sweet working engine can be 
obtained. Moreover, having been through it himself, he will know 
by the turn of the subordinate’s hand whether the proper adjust- 
ment, &c., be given. Let the engineer commence as the artificer 
—in other words, let the lowest grade in the engine room be the 
door of admittance, and with proper pay, accommodation, &c., 
there will be = enough of intelligent men to fill the higher 
positions, No doubt the gentleman would not enter. Well, to my 


gaged on shore in the making and erection of engines to be 
experienced in the driving of engines and management of boilers, 
Is not the sea the place to learn this? 

I presume the whole nation are agreed that our naval engineers. 
should be thoroughly practical as well as theoretical men. To 
obtain such men I would suggest the following :—The artificer and 
the engineer cadet should be one and the same, the examinations. 
to be stiffer as the stages rise, though I think a little of the science 
might be cut out with advantage ; but the more seamanship the 
better. The country will then hear much less of those mishaps in 
our Navy which have led to the extensive ventilation this subject. 
is undergoing. 

Edinburgh, 12th July. 


Srr,—In your last week’s issue appears a letter, signed ‘‘ Expe- 
rience,” commenting on my letter of June 24th, and, judging from 
what he says, he cannot have fairly understood my quotation from 
the Admiralty Circular of 1868, authorising the entering of prac- 
tical mechanics in lieu of junior engineers, or he would never have 
rushed into print and have said that my statement was false. But 
considering that ‘‘ Experience” is evidently misleading the whole 
question when he says that ‘“‘an ordinary engine fitter is no more 
entitled to be called a practical engineer ” than a ‘‘navvy is to be 
called a civil engineer,” or a scavenger a pampone f engineer, one 
need not be surprised at other glaring anomalies and inconsistencies 
which may appear in his letter. 2 

Anyone blessed with an average amount of common sense could 
readily see that I did not mean sea-going knowledge when I used 
the term practical knowledge. I meant practical manipulation, 
thorough workmanship; trained men, who would know how to go 
to work when a smash-up took place, without having to go to 
** Molesworth ” or ‘‘ Ansley ” to see what they said about it; men 
who, if they had a cylinder cover to lift, would not have to enter 
into an abstruse calculation to find out the breaking strain, &c., of. 
the tackle required to lift it. It is the reference to these men 
which has so ruffled the serenity of ‘‘ Experience’s” existence. 
Who were the engineers of thirteen years ago who became so mighty 
fine that they would rather resign than serve on in a subordinate 
position? Those that have been compelled to resign through 
drunkenness and other misconduct are trying to drag out a 
miserable existence from shop to shop throughout the country. 
Was not the majority of them taken from the private factories, 
the same as the engine-room artificers of the present day, of whose 
antecedents nothing is known? ‘‘ Wasters” there are in_ the 
service, I am quite ready to admit. But whose fault is it? Why 
did not ‘‘ Experience,” when he had the entering of engine-room 
artificers, see that the candidates were properly qualified for the 
position they asked for? Iam quite sure that then no “‘ wasters” 
could have drifted into the service. It is entirely due to the laxity 
of the examining officers that ‘‘wasters” are entered. To properly 
fulfil the requirements of the Admiralty the candidate must have. 
a good knowledge of marine work, and also produce indentures of 
apprenticeship or a written character from where he may have 
served his time, and in addition to that, he is required to do a test 
job, taking from four to five days. This job varies at different 

rts. At Devonport, a knuckle joint rough from the forge; at 

Portsmouth, a connecting-rod end, with strap, gib, and cotter ; at 
Chatham, a set of Whitworth stocks and dies. 

Now, Sir, candidly, could a ‘‘ waster” execute any of these 
pieces of work to the satisfaction of the foreman of an average 
London shop? No, he could not. It is only because the examining 
officer fails in his duty that so many misfits, with influence 
behind them, slip into the service. To say that the engineers are 
inclined to listen favourably to the claims of the engine-room arti- 
ficers is simply nonsense. Where is the evidence of their friend- 
ship? Did the engineers lend a helping hand to remove the 
obnoxious badge from their arms’ Have they ever asked for 
better washing and messing accommodation for the men they rel 
upon. to relieve them in their duties? But as ‘‘ Experience” 
makes no distinction between the engine-fitter and the navvy, 
scavenger, &c., there cannot be the slightest doubt about the 
fostering care that the engineer officer evinces for the engine-room 
artificers. 

If the engineers are so eager to see some system constituted 
which would supply the Navy with trained, good, practical men, 
why do they not assist in removing some of the grievances from 
which the engine-room artificers are now suffering? Let the 
engineers treat the engine-room artificers as helpers, and not as 
slaves, and then better men will join the service, not as a 
but as mechanics, E. X. 

July 11th. 


WROUGHT IRON GALLERY—READING TOWN HALL, 


Srr,—Although I do not consider myself bound to give an 
answer in your columns to any suggestion that may be offered with 
regard to a more economical construction of the above than the 
one adopted, I will give an answer to Mr, William Parsey’s, 
because the same idea might strike others at the first glance. 

This, then, is not a case of necessity, but one of expediency. 
Wrought iron is stronger than brick. While wrought iron is 
strained with 4 tons per square inch, it is customary to strain brick 
with not more than about ‘04 ton. Having, then, a compressive 
force of 33 tons in one lamina of iron, and a tensile force of 
23 tons in another lamina, it is not expedient to transfer these two 
forces independently of each other to the brickwork, which conse- 

uently would have to offer a total bearing area sufficient to resist 
33 + 23=56 tons, but it is expedient to arrange so that the brick- 
work may have to resist altogether only 33 — 53 = 10 tons 


M, AM ENDER, 
3, Westminster-chambers, July 12th. 


HIGH-SPEED LOCOMOTIVES, 

‘‘ Running Board, of Swindon,” explain why their 
narrow-gauge locomotives are allowed ten minutes longer on the 
journey to Swindon than the broad-gauge locomotives. This 
required explanation would be of service to some of your readers 
interested in the gauge question, A loss of ten minutes in every 
seventy-eight miles would be a serious item with some of our 
enterprising railway men, E. J. W 


THE BUENOS AYRES EXHIBITION. 


Srr,—Will you kindly insert in your journal the followin, 
information referring to the South American Exhibition, to be hel 

at Buenos Ayres? The exhibition will be opened on the 15th 
Feb , of 1882. “La Plaza del 11 de Setiembre” has been 
reserved for machinery, and the new and improved machines will 
be specially welcome, _I am authorised to receive applications for 


places until the 15th of December next, and the despatch of 
machines must be done before or on the first days of January. 


A. ALDANA, 
Consul of the Argentine Republic 


Southampton, 8th July, 
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RAILWAY MATTERS, 


THE directors of the Birmingham Tramways and Omnibus 
Company, Limited, have declared an interim dividend for the past 
six months at the rate of 10 per cent. per annum. 

Messrs, JOHN KING AND WILLIAM KeEyseR, vice-presidents of 
the Baltimore and Ohio Railroad, have resigned. Mr. Robert 
Garrett and Mr, Samuel Spencer have been elected as their suc 
cessors, In connection with this railway a new steamship line 
begins, sailing between Baltimore and Barrow-in-Furness, in 
October, designed especially for cattle shipment. 

UNUSUALLY rapid progress is being made with the Hull and 
Barnsley Railway. Less than six months ago the first sod of the 
new railway and dock was cut, and work commenced by Messrs. 
Lucas and Aird, the contractors. The progress has been rapid 
beyond expectation, half a-dozen miles of temporary line for 
FoesA carrying of material along the permanent way being already 

id. 

A sEnI0vs accident recently happened to a tramway carriage on 
its way to Roslyn, a suburb of eondie: New Zeabed, injuring 
eleven persons and causing the death of one. India and the 
Colonies says, “‘ The tramway is worked by an endless wire rope, to 
which the carriages are attached by gripper carriages erovided with 
powerful brakes, On the occasion in question the car had gone 
some 600 yards, when, in a part where the gradient is 1 in 74, the 
gear got wrong, and the car rushed down the hill at a fearful speed, 
tore through the heavy work at the terminus and 3ft. of etal 
road, and then turned over on its side.” 


Bripees and structural ironwork are still to be bought at the 
low rates of from £12 to £15 per ton, but the movement downwards 
to ruinous prices which last year had become so serious, has been 
retarded by the failure of some of the weaker firms, who competed 
most recklessly. The orders from the India States railways are 
not so numerous or extensive as they have been for the last few 
years, but some more bridges of very large span are projected, and 
are likely soon to be carried out. Bridges for Canada, South 
Africa, and Australia, are being ordered, those for the latter 
colony coming frequently through local contractors, with whom it 
seems the policy of the authorities to deal, instead of always 
through the agents of the colonies in England. 


On the 14th ult. a big blast, in the promontory at the upper end 
oi Shell Rock, twelve miles above the Cascades, and in the line of 
a new railway, was fired. Chambers had been run into the cliff 
from nearly opposite sides, and charged with 14,000 lb. of powder. 
The cliff is of basalt, projecting into the river, above which it 
stood at the height of about 150ft. The extent of its base was 
about 200ft., and the lateral depth of rock which it was desired to 
move was 75ft. to 80ft. About 40,000 cubic yards of rock had 
been blown off into the river, and the work of constructing the 
railroad at that point will now be a comparatively easyonc. Rapid 
progress, says the Portland Oregonian, is now being made all along 
the line, and there is every reason to expect that by September the 
rails will be laid from the Cascades to ie Dalles, 


RAILWAY construction in England is being carried on mainly for 
short or branch lines, the Hull and Barnsley Railway being the 
only large undertaking now in progress. There is, however. Messrs. 
Matheson and Grant remark in their Engineering Trades Report, a 
considerable total of smaller contracts for widening lines and 
improving station accommodation, the increasing trade of the 
manufacturing districts stimulating in this direction the rivalry of 
competing companies. The London and North Western Railway 
Company still continues to let important contracts of this kind, and 
the Great Western scheme for a railway into Southampton 1s also 
likely to be carried out shortly. Tramways, which were so slow of 
introduction in this country are now at work in all the principal 
provincial towns, and the conditions of success are ming well 
understood. The problem of working by steam is still an unsettled 
one, and probably if engine power becomes adopted, considerable 
alterations in the permanent way will prove necessary. In this 
country as well as in France, Belgium, and Germany, the makers 
of all kinds of railway equipment are busier than last year, and 
though prices are still low, the cheapness of material and the 
saving which a larger output permits, loans a profit unattainable a 
year ago. Locomotive builders in America and Europe are well 
employed, 


On Monday when giving evidence before the Select Committee on 
Railway Rates, Mr. Tennant, general manager of the North- 
Eastern Railway Company, was examined. It had been stated, he 
pointed out, that the rates charged for cattle from Hawes to Kelso. 
which was 174 miles, and from Leyburn to Kelso, which was 154 
miles, were the same. The explanation was that there was a 
shorter route by the Midland from Hawes to Kelso of only 127 
miles, and the North-Eastern Railway Company had simply given 
the cattle dealers the privilege of sending by the longer route at 
the cheaper rate. If they had not given facilities of this kind there 
would have been no ground of complaint. The North-Eastern 
Railway Company were largely concerncd in the conveyance of 
articles for the manufacture of pigiron. Taking a comparison of the 
continental rates as charged over similarly short distances to those 
over which the materials are carried by the North-Eastern Com- 
pany, he had found that the Cleveland rates were rather less than 
the foreign rates over the same distances. For instance, in France 
the charge for 30 miles was 2s. 44d., while in the Cleveland district 
of the North-Eastern Railway it was only 1s. 114d.; while for 
limestone for the same distance the rate on the Continent was 
2s. 3d., while in the North-Eastern Railway district it was 2s. 0}d. 
Whereas the owner of a blast furnace in France would have to pay 
£162 for the week’s materials, in the Cleveland district he would 
have to pay only £143. 


THE railway tunnel under the Mersey to connect Liverpool and 
Birkenhead, by which a railway distance of 30 miles will be saved, 
and a ten minutes’ run substituted, has now so far advanced that 
successful completion is now only a matter of time and funds. A 
shaft for access and drainage has been sunk to a depth of 180ft. on 
either side of the river, two engines and two double sets of pumps 
provided, and the tunnel headings carried more than 200 yards on 
the Birkenhead side, and about 100 on the side of Liverpool. The 
total distance from shaft to shaft is 1600 yards. The engineers, 
Messrs. Brunlees and Fox, now state that the whole under-river 
part of the tunnel will be in t new red istone, and that 


NOTES AND MEMORANDA. 


THE census returns were not at latest advices complete for New 
Zealand, but the following approximate figures have been published, 
viz., Europeans, 489,500 ; Maoris, from 40,000 to 45,000. If the 
“natural increase” continues at its present rate during the current 
year, New Zealand will at the close of 1881 number over 500,000 
white inhabitants, Of the chief towns, Dunedin, with its suburbs, 
has a population of 42,800; Auckland, 40,000; Christchurch, 
30,970 ; and Wellington 22,000, 

A MAP of the Transvaal appended to the last Blue Book of South 
Africa shows the populations of the various provinces, Zoutpans- 
berg is the largest; in it are 364,250 Kaffirs, 654 Boers, 160 
Europeans other than Boers ; Waterberg comes next with 174,045 
Kaffirs, 714 Boers, 50 Europeans; Lydenburg is next in size, with 
123,300 Kaffirs, 1286 Boers, 292 Europeans. The largest number 
of Boers is in Potchefstroom where there are 6517. The largest 
number of Europeans other than Boers is in Pretoria, where there 
are 1810, ‘The total in all the Provinces is 774,930 Kaffirs, 33,739 
Boers, 5316 Europeans, 

For the purpose of arriving at a proposal with respect to 
employers liability and insurance, the Iron Trades Employers’ 
Association, taking all the different departments of the engineer- 
ing, shipbuilding, iron founding, and machine making trades, 
found that of 88,290 men who had been under risk in these several 
trades, during the three years 1878-80, thirty-nine had met with 
fatal accidents, and 2002 met with minor accidents; including 
amongst these minor cases every accident reported, however trivial. 
These figures, thereforo, showed that, taking all risks without 
classification, the fatal accidents were as 1 for every 2263 men and 
boys employed, and the minor accidents of all kinds were as 1 
for every 44 men and hoys employed over the periods named. 


At the observatory of Campidoglio, Prof. Respighi has lately 
conducted a series of experiments for the determination of gravity. 
The author has described his method, which ists in the use of 
a pendulum with a lead ball about 93 kilo. in weight, and a steel 
wire 0°6 mm. in diameter; a sharp iron point at the extremity 
dips in mercury each oscillation, so as to give passage to the current 
of a chronograph. Five different lengths of pendulum were used, 
between 7°90 m. and 5°16 m.; and with all these lengths the 
pendulum, on account of its weight, the fineness of the wire, and 
the convenient mode of suspension, proved ind lent of the 
rotary motion of the earth, presenting Foucault’s well-known 
phenomemon. The number and duration of the oscillations were 
Pg by the chronograph with greater exactness than is attain- 
able by the method of coincidences, 


THE white saline substance that appears upon brick walls may— 
according to the American Architect—be remedied. It says: ‘‘The 
‘saltpetring’ of brickwork can generally be prevented by adding 
oil to the mortar, at the rate of a gallon to the cask of lime. If 
cement is used in the mortar, an additional gallon of oil must be 
allowed for each cask of cement. Linseed oil is generally 
employed, but any kind which does not contain salt will answer. 
The incrustation, once formed, can be removed with hot water, or 
by the muriatic acid generally used for cleaning down brickwork, 
but it will reappear.to some extent, and usually leaves a permanent 
black or brown stain.” It is not said how the oil is made to mix 
with the water, &c., of the mortar, nor what is the effect of the 
use of oil on the brickwork. One would think cure, namely, hot 
water, better than prevention in this case. 


Warer glass is used for a large number of purposes in the arts, 
but it might find many every-day uses if better known. Mixed 
with chalk, it forms on drying a compact marble-like stone ; bone 
ash, zinc white, and magnesia with water glass form similar 
stones. Ransome’s artificial stone is prepared by mixing sand with 
water glass solution to form a plastic mass which is pressed into 
the required shapes, then placed in solution of calcium chloride ; 
silicate of calcium is formed and cements the grains together, the 
chloride of sodium formed at the same time being removed by 
washing with water. With clay, lime, sand, cement, &c., soluble 
glass enters largely into the composition of many of the patented 
artificial stones, plastic tiles, slates, &c. The detergent — 
of water glass make it an excellent scouring material, and it enters 
largely into the composition of most of our common soaps, 


Ir is often desirable to detect in the air of dwellings very small 
admixture of carbonic oxide. The following test, furnished by 
Vogel, has long been regarded as the most simple and unfailing : 
To a flask of water exposed to the air under examination add blood 
very much deluted. Carbonic acid is shown by the immediate 
reddening of the mixture. The addition of ammonia sulphide does 
not banish the absoprtion lines in the spectroscope as with ordinary 
diluted blood. This test will show the presence of a portion as 
small as 0°25 of 1 per cent. Experiments show, however, that the 
oxide may not all be absorbed in this manner. The Scientijic 
American attributes to Dr. Walter Hempel a new use for mice. 
He uses the lungs of living mice to gather the gas from the room. 
The mouse experimented upon is then drowned, and blood from the 
region of the heart is tested with fresh, colourless ammonia 
sulphide. In this way 0°03 of 1 per cent. can easily be detected, 
pes strong symptoms of poisoning are shown with as little as 0°05 
of 1 per cent. of the gas. 

Pror. 8. P. LANGLEY, Director of the Allegheny een 
has started on an expedition, one of the objects of which will 
to prove by a new class of experiments a curious conclusion which 
Prof. Langley has arrived at, namely, that the sun is not really a 
white, or yellow, or even a red object; but that sunlight is in 
reality ‘‘ blue.” We see sunlight only through an atmosphere. If 
we had always looked at the electric light in this way—say through 
yellow glasses—we should have fully believed it yellow. The proof 
that we have a blue sun is, however, somewhat conclusive at 
present. This is not merely a subject of curious inquiry. If our 
atmosphere in reality has played the = of yellow glasses, it 
follows that an enormous proportion of the sun’s heat has never 
been taken into account in those questions of scientific meteorology 
which have a special bearing on climate, and hence upon agricul- 
ture and other practical affairs. Two adjacent stations will be 
selected, respectively at heights of 3000ft. and 14,000ft., for pur- 
poses of comparison, through their very different thicknesses of 
atmosphere. Is Professor Langley going to show us that when we 
speak of a blue moon as a conveniently distantly recurring 


no trouble from water is to be expected in excess of the y 
leakage through occasional fissures, which will be readily kept 
down by the pumps until the tunnel is lined and completed. Ugly 
fissures sometimes appear though, such as that which drowned the 
Severn tunnel. The average thickness of rock above the crown of 
the tunnel will be 30ft., and the minimum thickness 25ft. From 
either end of the tunnel the railway will be carried, mostly beneath 
streets, to effect junctions with the chief lines by which the traffic 
of Liverpool and Birkenhead is at present conducted ; uniting at 
Tranmere with the Birkenhead Joint Railway of the London and 
North-Western and Great Western companies, and terminating in 
Church-street, Liverpool, near to the Central Station of the Mid- 
land, Great Northern, and Manchester, Sheffield, and Lincolnshire 
companies. There are to be stations at Tranmere, and near 
Hamilton-square, Birkenhead, and in Lord-street and Church- 
street, Liverpool, and goods stati near Woodside, Birkenhead, 
and near St. George’s Docks, Liverpool. The opening of the tunnel 
will afford a through route for passengers and goods from the whole 
of the Great Western Railway to Liverpool, and a much more 
direct connection than at present exists between Liverpool, 
Chester, and the Welsh coalftelds. The Birkenhead Docks will, 
moreover, be benefitted. The estimated cost of the whole under- 
taking, including the tunnel, railway, connections, and stations, is 
£866,000, and the proprietors now propose to transfer the under- 
taking to a public company to complete and work the line, The 
pe Western Railway Company will take a prominent part in the 
eme, 


we are nearer the truth than we suspect? 


A COMPARATIVE statement of the number and tonnage of vessels 
which have paid rates to the Mersey Docks and Harbour Board 
during the year ended on Friday last and in the previous year, has 
just been issued by Mr. W. H. Livesey, chief accountant, to the 
Board, and this statement affords a good indication of the state 
of the trade at the port. The total number of vessels v hich 
entered and left the Mersey in the year just closed was 20,249, 
with an aggregate tonnage of 7,893,948 tons, against 20,070 vessels 
of 7,524,538 tons in the preceding year, an increase of 179 vessels 
and 369,415 tons—figures which strikingly indicate the continual 
development of the trade of the port. Of this great tonnage, dock 
rates were paid on foreign going sailing vessels of 1,644,989 tons, 
an increase on the year of 81,337 tons; coasting sailing vessels of 
384,765 tons, an increase of 56,004; on foreign going steamers of 
3,603,692 tons, an increase of 274,434 ; and on coasting steamers of 
1,529,755 tons, a decrease of 12,342 tons. Harbourrates only were 
paid on foreign-going sailing ships of 57,412 tons, a decrease of 
0373 tons on the year ; on sailing coasters of 272,300 tons, a decrease 
of 30,828 tons; on foreign-going steamers of 162,585 tons, an in- 
crease of 5889 tons ; and on coasting steamers of 238,450 tons, an 
increase of 294 tons. There is a total increase of 399,433 tons in 
the vessels paying dock rates, and a decrease of 30,018 tons in those 
paying harbour rates only. The gate receipts of the board 


aggre; 
were £1,051,928, against £1,068,212, showing a decrease of £16,284, 
which is more than explained by a reduction of rates at the 
beginning of the year, 


MISCELLANEA. 


Tue honour of knighthood has been conferred on Mr. Frederick 
J. Bramwell, M.1.C.E. 

THE old-established Coalbrookdale Company is being turned into 
a limited liability concern. 

A TUNNEL under the Thames between Greenwich and Poplar is 
under consideration by the Works’ Committee of the Metropolitan 
Board of Works. 

THE Société des Avicries de Longwy in France is erecting 
large new engineering shops, steel works, and foundries. The 
plant will produce 100,000 tous of steel per annum, and the foun- 
dries —, shops are to be fitted up to turn out from 80 to 100 tons 
per day. 

A Fine Art AND INDUSTRIAL EXHIBITION is to be opened in 
Cardiff on the 29th inst. The collection includes (1) paintings and 
fine arts ; (2) statuary, porcelain and curiosities; and (3) machinery. 
It is intended to make the exhibition of especial local interest, 
especially in the sections 1 and 2, in which a —— feature will be 
Nantgarw china, and pictures relating to South Wales. 

THE new bridge at Battersea, as now sanctioned by both Houses, 
will be an iron structure erected somewhat to the east of the present 
bridge, at an estimated cost of £231,000. The width will be 
increased from 23ft. to 40ft., and the number of spans decreased 
from seventeen to five, the centre of which will be 173ft. wide. 
The new bridge will be 6ft. higher than the present one, and will 
allow 15ft. above Trinity high-water mark. 

TuE roof of a church at San Mateo fell in during service on the 
morning of the 5th inst., — over thirty of the worshippers 
present, the greater number beifg women. ‘The church was being 
partially rebuilt, and while a party of men were working on the 
roof, one fell through, and the sudden rush of all the others at the 
some moment in their endeavours to get off caused the re- 
mainder of the roof to collapse. Twenty of the workmen were 
killed, and several were fatally injured. 

THERE was recently put in the blooming mill of the Siemens- 
Anderson Steel Works a new 70-ton vertical shear, made by Cavitt 
and McKnight, Pittsburgh. It is said to be the est in the 
United States. The body of the shear is 9}ft. wide, and its height 
is 16ft., while the roller table attached to it is 22ft. wide. It is, 
according to the American Manufacturer, designed to cut steel 
blooms Sin. by 8in., or plates 36in. by 4in. hot. It does the work 
with the greatest ease and nicety, and one day last week it was in 
operation cutting blooms 7in. by llin. 

A STATISTICAL atlas of England, Scotland, and Ireland, edited 
by Mr. G. Phillips Bevan, is being published by Messrs. W. and A. 
K. Johnston, several of the fifteen parts in which it is to be com- 
prised, being already issued. Each set of three maps in a Part, is 
accompanied by letterpress, giving in figures the statistics shown 
graphically and locally in the maps. The third part which we have 
received gives the statistics of the industrial condition of the 
United Kingdom. The seventh part is devoted to the agriculture 
of the United Kingdom. From this it appears that upwards of 
346,000 out of the total of 473,638 holdings are of 50 acres each or 
under. The farms above 1000 acres appear to number 506. In 
Scotland, out of 80,101 holdings, 52,280 are of 50 acres or under, 
and 79 only exceed 1000. : 

THE first stone of the Vyrnwy Waterworks, for the supply of 
Liverpool, was laid by the Earl of Powis on the 14th inst. The 
Lake Vyrnwy is to be formed by the construction of a masonry 
embankment across the south-eastern end of the Upper Vyrnwy 
Valley; the length of the lake will be 4? miles; area of lake, 
1115 acres; contents of the lake, above the level at which the 
water will be drawn for the supply of Liverpool, 11,900,000,000 
gallons; available drainage area contributing to the lake, 22,000 
acres ; the length of masonry embankment from rock to rock will 
be 1255ft.; its height from lowest part of rock foundation to coping 
of parapet, 139ft.; and its height from river level to coping, 98ft.; 
length of contributing tunnel from river Marchant to lake, about 
13 miles ; length of contributing tunnel from river Cowny to lake, 
about 1} miles. The length of the aqueduct from the Lake 
Vyrnwy to the reservoirs of the Liverpool Corporation at Prescot 
will be 67 miles ; this aqueduct will consist of a triple line of pipes 
and of three tunnels, two of seven-cighths of a mile and one of 
23 miles in extent. On the line of aqueduct there will be several 
filter-beds and minor reservoirs. It is estimated that the daily 
water supply to Liverpool from this source will be—including com- 
pensation—52,000,000 gallons. 

THE Egyptian newspapers just arrived give an account of the 
trial of a steamer at Alexandria, one of a fleet of vessels being 
fitted with compound engines to replace ordinary engines which for 
many years have propelled the vessels. The steamers are the 
property of the Egyptian Government, and are worked by an 
administration named the Postal Khedival, under the direction of 
English officials. The Damanhoor, a boat of 1000 gross tonnage, is 
246ft. long, 30ft. beam, and 18ft. depth of hold, has been fitted up 
for the Red Sea traffic, with large deck and cabin accommodation 
to carry passengers to and from Jeddah during the pilgrim season, 
and for generally carrying traffic. The new engines are of 120 
nominal horse-power, guaranteed to indicate 610 horses, and have 
been supplied by Messrs. Day and Summers, of Southampton, and 
erected on board the vessel at the arsenal, Alexandria. On the 
trial a speed of 11? knots was obtained with an indicated power of 
706 horses, being 96-horse beyond what is guaranteed. Consump- 
tion of fuel, 9} tons in 24 hours. The great improvement effected 
will be better appreciated in comparing the above results with that 
with the former engines, viz., 64 knots per hour with a consump- 
tion of 20 tons of coal in the 24 hours. Messrs. Day and Summers 
are now sending out the sixth pair of these engines for vessels for 
the same service, and have in hand also two pairs of 200 nomina 
horse-power engines guaranteed to indicate 1000-horse, besides 
boilers for several other vessels. These contracts were arranged 
through the agency of Messrs. J. Matthewson and Co., of Leaden- 
hall-street, who for many years have supplied through their 
Alexandria House, machinery and engineering materials to the 
several Egyptian Administrations. 


A NEW Marine Parade Fence at Brighton commenced at the 
end of July, 1880, has been completed during the past week. 
It commences at the entrance to the aquarium, and terminates at 
the junction of the Madeira-road with the Marine Parade, not far 
from the Eastern Boundary of the town. The straight portion of 
the fence, which is fixed at the edge of the cliffs, is 5400ft. loxg, 
consists of massive cast iron standards placed 8ft. centre to centre, 
each weighing 3} cwt., between which are bolted panels weighing 
4} cwt. and a top rail of teak 4in. diameter is fixed above, 
forming a very comfortable rest for visitors to lean over. At 
intervals there are ten balconies which form recesses for seats, from 
which an uninterrupted view of the sea, the beach, and the Madeira- 
road below can be had. There are four flights of stone steps nearly 
50ft. high, down which similar iron fencing has been fixed ; this 
added to the straight part gives a total length of 6160ft. of 
ironwork, The pr cll are placed on a bed of Portland cement 
concrete, and a wall of the same material is formed round and 
between them forming a facia and coping about 2ft. 6in. high on 
the front. The stone steps and footpath have also been relaid 
throughout. Altogether there are about 350 tons of iron and 750 
cubic yards of Portland cement concrete. The fence was designed 
by Mr. P. C. Lockwood, M.I.C.E., the borough surveyor, and the 
works have been set out and superintended by Mr. W. Parsey, 
A.M. Inst. C.E.; Messrs. C. Reed and Son, of Brighton, supplied 
and fixed the ironwork, and Mr. J. G. B. Marshall was contractor 
for the concrete and other work. The fence has been very 
carefully ranged to straight and curved lines on the top of the old 
wall, which is not quite regular on plan, and the gradients of the 
fence have been arranged to give as near as possible a uniform fall 
for the water to the kerb. Altogether the work has a very good 
appearance, and is a great improvement to the east end of the town, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 
BERLIN.—AsueEr and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 
TwikTMEYER, Bookseller. 


YORK.—Tue WittMerR and Rooers News Company, 


$1, Beekman-Street. 


PUBLISHER'S NOTIOE. 


*.* Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Fifty-first Volume. The Index will 
include a Complete Classified List of Applications for and Grants 
of Patents during the past six months. Price of the Double 

umber, 1s. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to me | and bearing a 2d. postage. stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

«** We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Aw Erector.—For a single-cylinder engine divide the result by two. 

C. W.—Aa ordinary Cornish, that is, single-flued, boiler, will evaporate 
about 6 1b, of water for every pound of common engine coal burned on the 


W. R.—It is almost impossible to sell a patented invention. We believe it to 
be quite impossible to sell an invention which has not been tried. If you 
have tried yours, and found it successful, then write to us, and we will 
endeavour to advise you. 

J. C. (Bradford).—There is no simpler form of brake than that which you 
show in your sketch. The weight of the lever must be balanced by carrying 
it out at the opposite side of the shaft, or else it must be allowed for in 
mtking your calculations, 


THE EUPHRATES VALLEY RAILWAY. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers supply me with the names and addresses 
t ngi of the Euphrates Valley Railway now in projection ? 
Higham, July 19th, A. 8. EL 


SAINTE’S COUNTERS. 
(To the Editor of The Engineer.) 
Sir,—Can any reader favour me with the address of Mr. Appl 
late of Abchurch-lane, City? He used to advertise a speed counter made 
by a French house—A, Sainté, Paris, G. W. 8. 
London, July 15th. 


BRONZE CASTINGS. 
(To the Editor of The Engineer.) 

Srr,—Will any of your correspondents state the most reliable method 
of getting bronze or gun-metal for heavy castings into the mould 
perfectly clean, when run direct from the reverberatory furnace in 
channels across the foundry floor? The metal tank over the mould as 
used in _— casting cannot be applied in the case in point. : A 

July 16t 


SUBSCRIPTIONS. 

Tue Encrveer can be had, by order, from any newsagent in town or country 
at the varwus rauway stations; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double numbers)... .. 
Yeurly (including two double numbers) .. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINBER is registered for transmission abroad, 

Cloth Cases for binding Tuk Encinerr Volume, Price 2s. 6d. each, 

Many Volumes of Tur Encineer can be had price 18s, each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

t-free. Subscriptions sent by Post-office order must be ner by 
etter of advice to the Publisher. Thick Paper Copies may be had, ¥ 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Port , Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, France, 
and Greece, Ionian Islands, Norway, eru, R: 

pain or en, £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; 


charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be tncerted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
"," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leo, iche ; 
ters to be addressed to the Editor of THe EnaINeEER, 163, Strand, 


R 5 
On the 13th inst,. at Platt Church, Rusholme, Manchester, Harry 
CuarLes GRimwoop, M. Eng., of Pontefract, Yor 
eldest daughter of FrepERICK APPLEBY, CE., of Rusholme, 
anchester. 


C, Court, C.E., M.LC.E., to Jane WILLIS y r 
daughter of the Rev, W. Meymorr Faruey, Vicar of Cretingham, Suffalk. 


DEATHS. 
On the 14th inst., at Holy Brook House, Reading, WILLIAM EXALL, C.E., 


72. 
On the 10th inst., at High Elms, Hackney, Anni, the beloved wife of 
Jounx TopHam, CE, aged years,” 
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COOPER’S HILL COLLEGE, 


THE ENGINEER. 


said on the subject. Until a new scheme was proposed it 
would have been impolitic to announce that unless a new 
scheme was adopted the college must be closed. On Friday 
last the Duke of Argyll, in a to-Lord Belper, gave 
some explanations. The college, he explained, was founded 
during his administration at the India-office, and he had 
ee taken a great interest in it. The reason why it 
was brought into existence was to be sought in the fact 
that a proper supply of trained engineers could not be got 
for service in India, and the civil engineers who were 
there were incompetent. To use his own words, “The 
Indian Government lost annually enormous sums of money 
by the carelessness and incompetence of many of the civil 
engineers in India, and when holding the office of Secre- 
tary of State for India he found that it was hardly possible 
to obtain in the open market a sufficient number of com- 
petent men to conduct the public works in India on a scale 
such as that on which they were then being undertaken. 
Some of the civil engineers in India at the time to which 
he referred were very distinguished persons, but there 
were also a number of inferior men who might have been 
called ‘hard bargains.’ ° On one occasion some millions 
were spent under the direction of the engineers of 
India in the construction of new barracks. It turned 
out, however, that these buildings had been erected 
in accordance with entirely erroneous principles, and 
that they were mere ‘sun traps.’ They were 
tremendously hot, and in consequence the health of the 
troops quartered in them suffered severely. Many of them 
were so insufficiently built that it was found they would 
not last for more than a few years, and in some cases even 
the lime that had been used was pronounced to be bad. In 
this way the Indian Government were annually losing 
hundreds of thousands of pounds in bad engineering. The 
insufficiency of the engineering service having been 
brought prominently before the notice of the India-oftice, 
the authorities formed the idea of the erection of Cooper’s 
Hill College. The project was opposed by a number of 
persons, including many members of Parliament, but 
eventually it was successfully carried out.” Furthermore 
he explained that as economy and retrenchment are called 
for in India, the construction of public works was discon- 
tinued to a very large extent, and it would not be worth 
while to maintain Cooper’s Hill for the sake of educating 
ten ora dozen pupils a year. What the details of the new 
scheme are remains to be seen. The papers will be pro- 
duced in the House of Lords in a day or two it is to be 
— Broadly stated, the idea is that Cooper’s Hill 
College is to be made self-supporting. As many pupils 
over, say, 100 as can be got are to be taught within its 
walls, and of the best of these ten or a dozen are to receive 
appointments each year for service in India, The success or 
failure of the scheme will depend on the action taken by 
parents and guardians, 

The formation of a training college at Cooper’s Hill was 
not perhaps in itself a mistake; but the reasons assigned 
by the Duke of Argyll for its establishment manifest a 
considerable want of appreciation of the facts. In the first 
place, the mistakes made in India and on which the Duke 
dwelt with such emphasis, were not made by civil engineers, 
but by military engineers, who were called upon to dis- 
charge duties for which they were unfitted. We do 
not mean to assert that all civil engineers serving in India 
have been highly competent men, but they have, on the 
whole, done their work fairly well. The military engineers 
were placed in false positions, Esprit de corps, not to 
use a harsh term, kept them from seeking counsel 
from their civilian brethren. Unfortunate dissensions 
arose, and want of harmony between the two depart- 
ments was followed by the usual results. The Duke of 
Argyle is = in error when he asserts that; good men 
could not got in England when he wanted them. 
They could not be got for the wretched remuneration 
offered by the Indian Government. This statement admits 
of illustration. Some years since an effort was made to 
obtain about fifty engineers for service in India. The 
candidates -had to pass a very simple examination, 
intended not so much to test their attainments as to 
ascertain the facts of their previous career. Business 
was not very flourishing in England at the time, and 
we know that many engineers went in for the exami- 
nation, were accepted, and then declined point blank to 
serve, unless the rate of pay was raised from £400 a 

ear or thereabouts, to a minimum of £600. We 

lieve that at the time we speak of plenty of excellent 
men could have been had for a five years covenanted 
service for £600 to £800 a year and a free passage out. 
The Government would not give these salaries, and 
driven to their wits’ end, started Coopers Hill, and 
a very expensive—for parents and guardians—edu- 
cation was given. good many young men joined 
the college. After a time, as they began to find 
their way to India, it was discovered that they were practi- 
—, useless, Book learning they had in plenty, and 
nothing else. To get over this difficulty arrangements 
were made with some leading engineers in good practice 
for the admission of pupils for six months to their offices, 
so that a little practical insight into the routine of office 
work, and the way in which engineering operations are 
really carried on, might be obtained by them. Far be it 
from us to attempt to dis e the education given at 
Cooper’s Hill. its kind it is, and always has been, the 
best possible. If it were but = for a young man 
to spend four years at Cooper's Hill, and then four years 
under some “i contractor, or in carrying out works 
under the eye of such men as Sir John Hawkshaw, Mr. 
Hawksley, or many others whose names will at once sug- 
gest themselves, then, indeed, there would be a ‘prospect 
of obtaining all but perfect engineers. But no yourg man 
can afford to spend eight or nine years of his life in thus 
learning his profession, and the Indian Government cer- 
tainly held out no inducements in pay or position to 
tempt the budding —— to undergo such a woefully 
long apprenticeship. Consequently, the Cooper’s Hill men 


always have been, and always will bemenoftheory. Unfortu- 
nately, the men of _ theory have never yet done any 
of importance, They have always needed 


engineering work 


nursing either by contractors or practical men. But 
there are in the sense in which we 
use the word, and the practical men of ability are either 

scarce, or so absorbed in work themselves that 
they cannot teach theorists. For this reason we fear we 
must say that Cooper’s Hill has been a failure. We have 
taken much pains to arrive at the truth; we have made 
inquiries in India from time to time ever since Cooper’s 
Hill men began to work there, and the replies we have 
received all , ah on the same string. Cooper’s Hill turns 
out educated gentlemen, trained mathematicians, good 
linguists, admirable draughtsmen, but it does not turn out 
engineers in the full sense of the term. When they reach 
India they have to learn their business and to unlearn 
some things taught at Cooper’s Hill. 

It may 2 said that we write harshly of able young men. 
We do nothing of the kind. The fault does not lie with 
them, but with their jteaching. College training is not 
only good, but invaluable up to a certain point; yet we 
cannot too strongly insist on the truth that it will 
not make engineers. No amount of book learnin 
will qualify a man to put up a bridge, althoug 
it will enable him to determine what are the proper 
proportions of all its ts. It is the essential 
characteristic of such a training as that given at Cooper’s 
Hill that it is accurate and precise. Butin actualengineering 
thereisnothing accurate and precise in the same sense. There 
is always some difference found between what a material 
or a man ought to do according to books, and what it or 
he does in practice. To the theoretical man called upon to 
discharge practical functions the unforeseen is always 
occurring. To the practical man of experience it is not 
too much to say that the unforeseen never occurs. In India 
some years ago a great dam had to be erected ; a bed was 
cut for it in what the engineer believed to be the solid 
rock. His reading had taught him that rock such as this 
was always solid. The dam was made, and an attempt 
was made to fill the tank, and without success, for the 
water esca) through fissures below the dam, of the 
existence of which the engineer, a military man, had no 
suspicion. It is to the last degree unlikely that a practical 
engineer would have made such a mistake; his oe 
would have taught him caution, consequently he woul 
have explored before he proceeded, and his explorations 
would have supplied information. In writing thus we are 
not upholding the so-called “ practical man,” the rule-of- 
thumb man, who knows nothing save how to hide his ignor- 
ance. We speak of men who have had large experience in 
dealing with materials and forces under all sorts of cireum- 
stances and conditions. These men possess at once a definite 
knowledge and a means of communicating it to others, 
which cannot possibly be paralleled in any way by colle 
life. To use a homely illustration, the most careful study 
of a cookery book will not enable a man to cook a good 
dinner. It is quite ible to have admirable dinners 
cooked by persons who never looked into the pages of 
Francatelli, or Mrs. Glasse of respected memory. But 
the true chef, the master of his art, combines a knowledge 
of all that has been written—in modern days at least—on the 
subject, with consummate practical skill. In the combi- 
nation of practice with theory lies the way to the highest 
excellence. Cooper’s Hill can only teach theory. - 

The truth ought to be carefully put before the public by 
those who prepare the new scheme to which we have 
referred. It ought to be made = clear to parents and 
guardians that 95 per cent. at least of the students will 
get nothing in India, and that the college can only give a 
theoretical training. Under the circumstances we suggest 
that the duration of that training be shortened. Taking 
five years as the term of pupilage, then, let two of 
them be spent at the college,the remaining three with some 
competent engineer. It may be urged that two years is 
too short a period to teach all that is wanted. This, we 
submit, depends on the way in which the teaching is done. 
No time must be wasted. In the first place, no one should 
be admitted unless he could pass an examination intended 
to show that the pupil could understand what he would 
be taught. Again, the year’s instruction should not consist 
of three terms of two months each, or thereabouts ; and 
no subjects should be taught which were not certain to 
ee useful. A diligent student, who had a course care- 

ully marked out for him, could acquire an enormous quantity 
of information in a couple of years at Cooper’s Hi Un- 
dertaking to turn out trained and competent engineers, it 
will deceive the public. It will outstep its own province, 
and, attempting all things, will achieve nothing. If, on 
the contrary, it , Stine professes to give a sound theoreti- 
cal preparatory engineering education, it will come honestly 
before the public, and we see no reason why it should 
not be a success. There is plenty of room for work of the 
kind; and the results obtained in the past supply a 
guarantee that the work of the College will be thoroughly 
well done in future. Only, let it be clearly understood that 
the College will not pretend to train engineers. It will 
half train them. Is it not possible for the Institution of 
Civil engineers to lend some assistance in completing the 
education of the rising generation? It would appear at 
times that the Institution does not realise its own import- 
ance, or know of what it is capable, It certainly does not 
as yet do all that it may be legitimately pewchiorns to do, 


THE BOARD OF TRADE AND LAND BOILERS. 

Ove of the most important chapters in the annual report 
of Mr. McDougall, the chief engineer of the Boiler Insu- 
rance and Steam Power Company, upon one section of 
which we commented last week, refers to the strength of 
boilers which have been subjected to wear. After pointing 
out the untrustworthiness of the system of inspection at 
present pursued by the Board of Trade, as compared to 
the Admiralty practice, quoting as an instance the well- 
known case of the Humboldt, the superheater of which 
exploded immediately after its inspection, in July, 1878, 
under circumstances fully descri in these columns at 
the time, Mr. McDougall refers to the extraordinary 
difference between the general land-boiler practice and the 
Board of Trade rules and ideas, It appears from statistics 
he has collected from the mass of information in possession 


grate. 

; On the 7th inst., at St. Thomas's Church, Portsmouth, ARCHIBALD 

TuE existence of Cooper’s Hill College is imperilled 

Its vitality as an institution was never remarkable; and it 

has long been known in certain circles that considerable 

changes must be made in the system under which its 

affairs are conducted, Very little has, however, been 
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of his company, “that certainly one-third, and probably 
one-half, of the land boilers at present at work in the 
United Kingdom would be put out of use if those rules 
and the ideas of the Board of Trade officers, as exhibited 
in recently-published reports, were put in force.” He 
further remarks :—“ No doubt in many instances the 
margin of strength allowed at present is lower than is 
advisable, and possibly competition among boiler inspection 
and insurance societies, as suggested in some quarters, has 
tended to prevent a higher margin being generally 
provided. Probably the practice of the Steam Users’ 
Association—a body which, although very limited in its 
operations, is the oldest of the boiler inspection societies— 
has had most to do with the low factors of safety prevalent 
among the older boilers in the Lancashire district. It 
appears to be still the practice of the Association to 
sanction the working of boilers at 60 lb. pressure, even if 
of extreme age, with single-rivetted shells 7ft. diameter, 
made of gin. plates, and with the rivets in the longitudinal 
seams spaced less than Qin. apart. wuming, as in one 
of the calculations made by the Board of Trade officers for 
the Walsall Rastrick boiler, that the efficiency of the joint 
is here 39, and that the tensile strength of the iron, im- 
paired by use, at the seams, is 19 tons per square inch, the 
factor of safety becomes 2:46. Or, taking the strength of 
the iron at 20 tons, and the efficiency of the joint at -44, 
the factor will be raised to 2°93. The latter calculation 
gives a much higher result than would apparently be 
considered by the Board of Trade officers as representing 
the true strength of a boiler of extreme age ; but even 
assuming it to be admitted by them as approximately 
correct, the margin of strength allowed would not at all 
meet their requirements. Ina recently-published report 
one officer lays it down that the ratio of the bursting 
pressure to the working pressure should never be less than 
4 tol; and another states that the ‘best authorities’ 
recommend that in steam boilers ‘the working pressure 
shall, according to circumstances, be from one-sixth to 
one-fourth of the bursting pressure.’ From a communica- 
tion I have had from the Board of Trade on this subject, 
it appears that, in the first of these cases, at all events, the 
officer had expressed his own opinion, without official 
sanction or direction.” According to this, it appears that 
the opinions expressed by Board of Trade officers during 
coroners’ inquiries are not always to be regarded as “ofticial 
utterances.” Referring to the Board of Trade rules for 
marine boilers, however, we find that the highest working 
pressure which would be allowed for a new boiler, of the 
dimensions given above, would be 43 1b. This pressure 
would only be allowed where the boiler had been open to 
inspection during the whole period of construction, and 
the iron used was known to be of the best quality. Where 
the quality of the iron is doubtful, and the boiler has not 
been open to inspection during construction—which is the 
case with most old boilers required to be passed by boiler 
inspection societies—the working pressure allowed for a 
new boiler by the rules would only be 30 lb., or just one- 
half that allowed by the Manchester Steam Users’ Ass3o- 
ciation for an old boiler of the same dimensions and con- 
struction. 

A communication recently addressed to a contemporary 
by Mr. Fletcher, the chief engineer of that Association, 
throws some light upon the extraordinary difference 
between his practice and the Board of Trade rules and 
estimates. Mr. Fletcher states that in an experiment 
made some years ago by his Association, a single rivetted 
joint was shown to have a strength of 57°11 per cent. of 
the solid plate when burst by hydraulic pressure in the 
actual boiler; and he points out that the bursting by 
hydraulic pressure of a Rastrick boiler at Walsall, full par- 
ticulars of which we published at the time, showed the 
inaccuracy of a calculation made by Mr. Richards, a Board 
of Trade officer, who assumed the strength of a single 
rivetted joint to be only 39 per cent. of the solid plate. 
As will be observed, the same calculation is referred to in 
the above quotation from Mr. McDougall’s report, and its 
proved incorrectness is pointed out in another part of his 
report. There is therefore a concurrence of opinion, and 
in fact positive proof that the strength of a single rivetted 
joint in a boiler is considerably higher than laid down by 
the Board of Trade officers in the case of the Walsall 
boiler ; but, on the other hand, is it at all certain that it 
is so high as it is assumed to be by Mr. Fletcher from a 
single experiment made by his Association? Mr. Fletcher 
states further in the communication to which we have 
referred, that the strength of the double rivetted joint 
was shown to be 64°72 per cent. of the solid plate, and we 
certainly should not ourselves expect that the single 
rivetted joint would so nearly approach the strength of 
this as to give 57°11 per cent. We should also be exceed- 
ingly chary of basing our calculations for the strength of 
so ticklish a structure as a boiler on the results of 
one experiment, more especially where the factor of 
safety would be a low one, even assuming so high an 
efficiency of joint to be correct. Thus even taking the 
strength of the joint at 57°11 per cent. of the solid plate, 
and the tensile strength of the material at 19 tons—quite 
high enough for the iron at the joints in a boiler of 
extreme age—the factor of safety in a boiler of the dimen- 
sions quoted above by Mr. McDougall would be only 3°6 
with the working pressure sanctioned by the Steam Users’ 
Association. In the event of accident to a boiler of this 
kind, say from over pressure, to what standard could the 
Association appeal in support of this practice, in order to 
show that a sufficient margin had been allowed to provide 
against accidental increase of pressure or carelessness ? 

Under the Employers’ Liability Act, the only rules 
whose correctness is recognised for all purposes connected 
with the Act are those framed by the Board of Trade, and 
the only rules available at present in regard to boilers are 
those issued by that body for marine boilers. According 
to these, as we have alreacy shown, only one-half the 
pressure sanctioned by the Association we have named 
should be allowed, and if the bursting pressure of the 
boiler were attempted to be calculated, it would be found 
that the efficiency of the joint assumed by this Association 
would be nearly 50 per cent. higher than allowed by the 


Board of Trade officers in their calculations. Such differ- 
ences in the practice of two public bodies, both professing 
to be authorities on boilers generally, are utterly discredit- 
able to us as an engineering nation ; and we entirely con- 
eur with Mr. McDougall as to the importance of fixing 
some reasonable standard for the strength of land boilers. 
On the Continent the difficulty has been practically 
solved by the enforcement of a test pressure bearing a 
defined and reasonable relation to the working pressure ; 
and the maker or owner of a boiler there takes 

care that the joints, of whatever character they may be, 
are sufficiently strong to bear the stipulated test pressure 
without giving way. We are afraid that a measure of this 
kind would be hacer too simple for the Marine 
Department of the Board, whose rules and fondness for 
fancy calculations have so frequently driven the marine 
engineers and shipowners of this country to the verge of 
desperation. 


THE METALLIFEROUS MINES BILL, 


A Brit has been brought in by Messrs. Joseph Pease, A. 
Macdonald, C. M. Palmer, and Thomas Burt, which is 
entitled “ A Bill to amend the Law relating to the use of Gun- 
powder in certain Stratified Ironstone Mines.” It proposes 
briefly to exempt or give powers of exemption to certain mines 
from the eighth general rule under the Mines Act of 1872, by 
which the use of cartridges is enforced. The question is one of 
considerable interest to iron mining districts. When the Mines 
Act was passed it was not expected by the owners of ironstone 
mines that these mines would be included in its operations as 
they have been, and hence little attention was paid by them to 
its provisions. One of these, in working, has been productive of 
great inconvenience, and it is believed has added in ironstone 
mines to the danger it was intended to remove. It is that 
general rule which provides for the use of gunpowder in car- 
tridges only for blasting and other like purposes. In mines such 
as the large ironstone mines of Cleveland, the drills used in pre- 
paring for the blasting agent drill a roughly triangular hole, and at 
the recent investigation as to the complaints that the Cleveland 
mine owners and miners make as to the restriction, it was proved 
that the use of cartridges in such holes added often to the 
danger that attends the use of gunpowder loose. Hence the 
giving of power to remove that restriction is not only a con- 
venience, but it is believed that it will reduce risk. Mr. Pease 
proposes in his Bill that one of the principal Secretaries of State 
should have the power to grant exemption of a mine fromsuch rule 
on the application of the owner, agent, or manager of the mine in 
question. There will remain to the Secretary of State the power 
to revoke that exemption after giving twenty-four hours’ notice 
of the revocation at the mine ; whilst it is also provided that a 
list of the mines exempted under the Act shall appear in the 
annual report of the Inspector vf Mines for each district. It is 
clear that in the case of Cleveland this Act will supply a want 
that is felt, and that has been long felt. It is not alone the 
mine owners that have complained of the provisions of the 
eighth general rule in their case, the miners have also shown 
their disapproval, and the reports of the inspectors of mines, as 
well as the investigation of the chief inspector, have conclusively 
shown that the change is needed in the interests of the safety of 
the mines. How far the need for the Act—should it become 
such—will be lessened by the adoption of drilling by machine, 
cannot be said, though at the present time there is an increasing 
quantity of ironstone in Cleveland being won after the drilling 
by compressed air machines. But as the great bulk of the iron- 
stone is won after hand drilling, and as it seems clearly proved 
that the allowance of the use of loose powder for blasting pur- 
poses would add to the safety of the mines, it is to be hoped that 
the measure of Mr. Pease wiil pass—the more especially because 
the names of the members that support it may be fairly said to 
represent both mine owners and miners in more than one of the 
different mining districts of the country, so that it may be 
regarded as a measure for the benefit alike of employers and 
employed. 


RAILWAY RATES ON IRON AND IRONMAKING MATERIALS, 


Tue British Iron Trade Association has been doing a most 
opportune and useful work. Through its officers it has just 
compiled a list of rates charged by railways upon iron and iron- 
making materials in every affected district in the United 
Kingdom. These rates have then been grouped together into 
averages per ton per mile, and the averages placed in a table for 
comparison. Ata glance those interested are now able to see 
how they are being served in comparison with their competitors. 
Hitherto this has been practically impossible, for no individual 
could be expected to find time or energy to do such dry, tedious, 
and difficult work, in addition to fulfilling the claims of his own 
business or profession. The following table shows clearly the 
result, reduced to nutshell dimensions :— 


Average charge in pence per ton per mile. 


District. Ironore. | Pig iron, |Manufactured 
Cleveland.. .. .. 0-9 1°19 1-44 
North Staffordshire 0-93 | 117 162 
West Cumberland .. 188 0°96 1°46 
Northamptonshire. . 055 1°00 
Lincolnshire .. | 1°02 
Lancashire .. 3°03 118 a4 
South Wales .. 0°88 “22 157 
Scotland .. 

Average 136 1:06 1°59 


The above statistics are exceedingly opportune, in view of the 
Parliamentary Commission upon railway charges now sitting. 
The results are curious in many respects ; we might have said 
curious and startling ; so much so that their publication is likely 
to lead to alteration even before they come to be dealt with by 
the Commission. Let us glance at the first column. What 
possible excuse can there be for charging for the conveyance of 
iron ore in Cumberland double what is charged for similar work in 
Cleveland, North Staffordshire, and South Wales, and nearly 
four times what is charged in Northamptonshire? On what 
authority do the railway directors in Lancashire—we presume in 
Furness—charge more than three times what is charged in the 
three competing districts we name, and about six times what is 
charged in Northamptonshire? Surely these things should 
not be. We suspect the solution to our questions will 
be found in the higher intrinsic value of the Cumberland 
and Lancashire ores. Until recent years these ores 
could alone be used for making hematite pigs. Their 
purity and their richness made them from two to three 
times the value at the mines of the poorer carbonates elsewhere 
obtained. This enabled the railway companies to impose rates 
for conveyance higher in proportion to value ; even though the 
work they did in conveying cost no more than for poor ores. 


This principle, which we may call the ad valorem, in contra- 
distinction to the “specific” rate principle, we see everywhere 
cropping up as the guiding star of railway companies. They say 
in effect to freights :—“ We will not be guided by the cost of the 
work we do in conveying. Like other men of business, we will 
inorease our profit where we see a chance. In proportion as the 
article we convey is of higher intrinsic value, and can therefore 
bear a higher reve, so we will charge. If we did not, it would be 
so much more in the pockets of the owners of royalties, who are 
only too well off as it is.” It will be for the Royal Commission 
to decide whether such a policy is justifiable or not. Turning to the 
column under the head of “ Pig Iron,” we find very little differ- 
ence as regards the several districts, The highest is South 
Wales, which pays an average of 1°22 pence per ton ; and the 
lowest is West Cumberland, which pays 0°96 pence, or about one 
farthing per ton less. We must point out that this favourable 
average for West Cumberland no doubt results mainly from 
the charges of other than the local railway companies, 
who are alone responsible for the high charges for the convey- 
ance of ore. Referring now to the last column, we find very little 
difference between the districts except as regirds Lancashire, 
where the charges are 1°87d. per ton, or nearly 4d. more than in 
Cleveland, where they are l'44d. If we now add the three 
averages together and take the mean between them, we shall find 
it about 1°3d. per ton per mile. An inspection of any of the 
reports of our leading railway companies having a traffic in iron 
and iron-making materials will reveal the fact that the actual 
cost of conveying such traffic in quantity is only about ‘4 of a 
penny per ton per mile, or about 30 per cent. of the charge to 
the public. Buta far more important question for the whole 
country is a comparison between the cost of transit as between 
this and foreign countries. In Belgium, the nearest competing 
country, and the only one which largely sends manufactured iron 
into England, the average rates are about ‘6 of a penny per ton 
per mile. Presuming that the cost of transit is the same in both 
countries, it would appear that the Belgian railway administra- 
tion are satisfied with a charge of 50 per cent. more than the 
working cost, while in England 150 per cent. is demanded and 
enforced! Surely, then, these are two questions for the British 
public, and for their representatives, the Railway Commission, 
to deal with. The first and minor one is the re-adjustment of 
rates as between one district, one town, or one freighter and 
another. The other, and by far the more important one, is the 
lowering of the rates altogether, so as to relieve the heavily 
burdened trade of the country from one of the forms of oppres- 
sion to which it is now subject. If the railway companies can 
show that dividends which are now small would undergo some 
reduction if a change were made, it is quite legitimate that they 
should do so, but we have not heard this point urged ; and it is 
possible that the increased traffic which would follow on the 
reduction in rates would compensate for the loss, At all events, 
we trust that the valuable statistics we have been considering 
will lead to some considerable alterations in those railway charges 
which at present are neither creditable nor justifiable. 


LITERATURE. 


Aid- Book to Engineering Enterprise Abroad. By MaTHESON 
M.LC.E. Part If. London, E. and F. N. Spon. 1881. 
Tue original character of this aid-book removes all oppor- 
tunity for criticism by comparison. It is unique in con- 
ception, and remarkable for the completeness with which 
that conception has been worked out. Chiefly it is written 
for the advantage of intending investors in engineering 
enterprises abroad ; but it is equally of interest to those 
engaged in similar enterprises at home. It in reality 
takes the place of a consulting engineer to those wanting 
preliminary information and advice in making a proper 
selection of the character and design of machinery and 
material required in public works, factories, and elsewhere. 
It does much more than this ; for the information given 
upon the various questions relating to contract and pur- 
chase in the engineering trades is of the sound character 
that comes from experience of the ill that follows impro- 


-perly detined conditionsof purchase, indefinite specifications, 


and insutticiently ascertained requirements, previous to 
commencement of negotiations, This volume is the sequel 
and conclusion to the volume published in 1878, which 
dealt more especially with the conditions which determine, 
technically and commercially, the success or failure of 
engineering works of various.kinds, This second part may 
be said to be a general guide to the selection of the plant 
and material employed in those works. It gives a concise 
and sufticient description of all these, with the reasons 
which determine selection under various circumstances, 
the whole representing an enormous amount of work, 
combining the knowledge of the engineer with that of the 
commercial man. It is divided into sixteen ee, 
and the titles of these may be usefully given. hey 
are: — Contract and Purchase in the Engineering 
Trades ; Purchase for Export; The Establishment of 
Factories; The Transmission of Power; Commerce in 
Coal, Iron, and Steel ; The Purchase of Steam Engines 
and Boilers; Pumping Engines, Fire Engines, Tanks, 
Pipes, and Tubes; Railway Equipment ; Railway Loco- 
motive and Rolling Stock ; Machine Tools; Smithy Tools 
and Steam Hammers; Cranes; Excavating Machines, 
Boring Tools, Rock Drills, Dredgers, Pile Drivers, Diving 
Ap tus ; Portland Cement ; lron Roofs and Buildings ; 
and Lighthouses. Under all these various heads the 
author anticipates and answers the questions which would 
occur to anyone in considering a scheme of enterprise, 
namely, what class of things are required? which are the 
best for the special object in view? and what the 
approximate cost? No fault can be found with the argu- 
ments employed, for in almost all parts of the book, and 
especially in that part on contracts and purchase, the 
author gives instances in illustration of the question under 
consideration, which serve the same purpose as examples 
of the working of arule in arithmetic, or of the applica- 
tion of algebraic formule. We have endeavoured thus 
far to give a general idea of the contents and objects of Mr. 
Matheson’s book, having commenced reading it with some 
intention of speaking in detail of the way in which the 
different subjects are treated, but the subjects are so 
numerous that to do this would be like reviewing a dic- 
tionary word by word. It should be mentioned that the 
chapter entitled Commerce in Coal, Iron, and Steel, is not 
wholly statistical as might be inferred ; but is chiefly 
occupied with questions which should determine the selec- 
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tion of one or other of the materials under consideration, 
the relative value of different kinds of coal in distant 
markets, the quality and sections of iron and steel which 
may be most economically or advisedly used in structures 
in different countries, and the effect of these considerations 
on design. 

The first Part of the work we noticed at greater length, but 
it would be useless to extend this notice, for we can only 
pa what we said of the first volume, namely, that it is 
a book which will be sure to find a place amongst those of 
the consulting engineer, the capitalist, contractor engaged 
on foreign works, young engineers likely to be employed on 
such works, and of promoters and investors in engineering 
enterprise. Like the first volume it is profusely provided 
with marginal index notes, and where useful, with small 
type illustrations, and the index to the whole, a very 
important part of such a work, is complete, as may be 
gathered from the fact that it occupies twenty-six pages 
of double columns, 


NEW WATERWORKS FOR LIVERPOOL. 


On Thursday, the 14th inst., the first stone of the embank- 
ment for the Vyrnwy Reservoir was laid by Lord Powis, in the 
presence of the Mayor of Liverpool and of a large number of 
members of the Corporation of that city, representatives of the 
several towns and districts which will be supplied with water 
from the new works, and other officials. The day was fine and 
very hot. The party left Liverpool at 8.30 a.m., and travelled 
by special train to Llanfyllin, the nearest station to the works, 
where carriages were in readiness to convey them to the scene of 
the day’s ceremony, a distance of about ten miles. On reaching 
the site of the embankment the first stone was laid by Lord 
Powis, who is the lord of the manor and a considerable land- 
owner in the district, and has rendered great assistance to the 
Corporation in obtaining the necessary powers authorising the 
construction of the works, The stone, a massive block of granite, 
with a bronze plate let- into it, inscribed with the names of the 
mayor, engineers, and other officials, is in no sense a foundation 
stone, and, in fact, will not form any part of the embankment, 
being placed above the level of the top of the bank on one side 
of the valley, and facing the road which will eventually cross the 
valley on the top of the embankment. 

After the ceremony about two hundred guests sat down to 
luncheon in the hall erected for the use of the workmen, and 
which will be fitted up as a cocoa, refreshment, and reading-room. 

Earl Powis, in responding to the toast of his health, proposed 
by the mayor, alluded to the contrast between the aqueducts of 
the Romans and the subterranean water pipes of the present day, 
and compared the waters of the Vyrnwy to the nymph 
Arethusa, who changed into a stream, disappeared from the 
middle of the P2loponnesus, and, passing under a portion of the 
Mediterranean, bubbled up again in Sicily. 

For many years the question of providing an additional source 
of water supply for the city and district of Liverpool has occu- 
pied the attention of the Corporation. At present the supply 
is derived from two sources, viz., Rivington, situated in Lanca- 
shire, about seven miles from Bolton and twenty-five miles from 
Liverpool, and from wells sunk in the red sandstone in the 
immediate vicinity of Liverpool. At Rivington the water is 
collected from about 10,000 acres of moorland, and stored in 
eight reservoirs containing 4268 million gallons. 

The quantity of water delivered from Rivington is about 
103 million gallons daily, and the quantity obtained from the 
wells is about 5 million gallons per day, making a total 
supply of 15} million gallons per day. The area supplied 
with water by the Corporation of Liverpool is about 60 square 
miles, and contains by the last census 720,000 inhabitants, the 
supply being at the rate of 154 gallons per head after deducting 
the water used for manufacturing and other purposes. In 1865, 
after a period of great drought, there was only ten days’ supply 
in the reservoirs, although the water was only turned on for a 
short period in each day. This alarmed the Corporation, who 
instructed their engineer, the late Mr. Duncan, to report upon 
the best means of obtaining an increased supply. This he did 
by recommending that the waters-of Bala Lake should be con- 
veyed to Liverpool, thus supporting the opinion of Mr. Robert 
Rawlinson, C.B., who suggested Bala Lake in preference to 
Rivington, before the works were commenced at the latter 
place. The season of drought having passed away, Mr. Duncan's 
advice was not followed, but various efforts have been made to 
improve the existing sources of supply, by constructing an 
additional reservoir at Rivington, sinking new wells and adopt- 
ing energetic measures to prevent the waste of water. 

In the meantime the Corporation have investigated many 
schemes for bringing water from the Cumberland lakes, either 
alone or in conjunction with Manchester, and nearly adopted a 
plan for utilising the waters of the Brock and Calder, and con- 
structing a reservoir at Bleasdale, near Lancaster. This scheme 
was abandoned, owing to the unfavourable nature of the site of 
the embankment, and the objectionable character of some of 
the water. Eventually the Vyrnwy has been adopted, upon the 
recommendation of Mr. Bateman and Mr. Hawksley, and powers 
for the construction of the works were obtained on August 6th, 
1880, the opposition of the Severn Commissioners and many 
other public bodies interested in the river Severn, of which the 
Vyrnwy is a tributary, having been successfully overcome, and 
the Bill was practically unopposed, although some members of 
the committee were of opinion that Liverpool was abstracting 
water which belonged naturally to the midland towns. Their 
objections were overruled, and the powers sought for granted to 
Liverpool, provision being made that water should be supplied 
to Warrington, Widnes, St. Helens, Oswestry, and other places 
near the proposed pipe line upon certain conditions. The water- 
shed from which it is proposed to collect the water is situated 
round the small village of Llanwddyn, in Montgomeryshire, at an 
elevation of 780ft. above the sea, and is about forty-six miles in 
a direct line south-west of Liverpool. 

The area of the watershed from which water would naturally 
flow into the proposed reservoir is 17,583 acres, and it is from 
this area only that it is proposed to collect and impound water 
in the first instance, but, as the demands in Liverpool increase, 
additional water will be brought into the lake from two streams, 
called the Cowny and Marchnant, which now fall into the 
Vyrnwy below the proposed embankment. These streams will 
be brought into the lake by tunnels respectively 1} and 1% mile 
in length. The Cowny and Marchnant will give an additional 
contributing area of 4417 acres, making the total watershed of 
the lake, when all the works contemplated by the Act have been 
carried out, 22,300 acres, The water to be thus collected will be 
of the usual excellent quality derived from the Welsh. hills. 
Previous to the application to Parliament for the Water Act of 
last session the water was analysed under various conditions of 
flood and drought by Dr. Frankland, Dr. Tidy, and Dr. Brown. 
Their reports were of the most favourable character, though 


chemical evidence is scarcely necessary where, as in this case, 
the watershed is so admirably adapted for the collection of water 
in the purest and best possible condition for potable purposes. 
There is probably no district in Great Britain of equal area that 
is so thinly populated, There are no mines or mineral workings, 
and the only dwellings remaining will be a few scattered sheep 
farms. The hills are precipitous and sterile, and the slate rocks 
of which they are composed throw off the rainfall with great 
facility, 

The village of Llanwddyn will be submerged in the reservoir, 
and some roads which now traverse the valley will have to be 
reconstructed at a higher level. At Llanwyddn the valley 
attains a width of over half a mile, and then following the course 
of the river, becomes narrower, until at a distance of two and 
a-half miles below the village its width, at the narrowest part, 
isnot more than about 300 yards. Across this gorge, through 
which the Vyrnwy runs, the Corporation intend to construct an 
embankment, the total length of which will be 418 yards, 
and the top, measured to the water-line, will be about 84ft. 
above the present valley bottom. The effect of erecting this 
short embankment will be to dam back the river so as, without 
any further enclosure than the natural valley sides, to form a 
lake which will be four and three-quarter miles long, with a 
water area at the surface of about 1115 acres. The surface area 
of Bala Lake is 1100 acres. The contents of Lake Vyrnwy, 
above the level at which water will be drawn off for Liverpool, 
will be about 12,000,000,000 gallons, which is one-third more 
than the storage capacity of the Loch Katrine works of the 
Glasgow Corporation. The Vyrnwy will thus be the largest arti- 
ficial reservoir in the United Kingdom, the next in size being the 
Vartry reservoir, for the supply of Dublin, which has an area of 
410 acres, and contains 2,400,000,000 gallons, as compared with 
1115 acres and 11,900,000,000 gallons at the Vyrnwy. 
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LIVERPOOL NEW WATER WORKS, 


The einbankinent is to be built of masonry, and will be the 
first specimen of this class of work on a large scale in England, 
although many masonry dams have been constructed on the Con- 
tinent, some of much greater height than the one now being 
proceeded with, notably that at St. Etienne, which has a height 
of 183ft., a base of 110ft., and contains only 52,000 cube yards 
of masonry, but the length of this bank is only 329ft., or about 
one-third the length of the Vyrnwy bank. The excavation of a 
trench for the foundation has been commenced, and it has been 
ascertained by trial holes that a solid rock bottom will be 
obtained at a depth which, in the centre of the valley, does not 
exceed 41ft. below the natural surface. The total height from 
the bottom of the foundation to the top water-line of the 
embankment will therefore be about 121ft. This will be spanned 
by arches carrying a road and footways, having a total width of 
17ft. between the parapet walls, the height from the water-line 
of the dam to the top of the parapet walls being 14ft. 

The embankment will contain 214,000 cube yards of masonry, 
all of which will be set in Portland cement. Suitable stone can 
be obtained close to the site of the embankment; but the 
20,000 tons of cement which will be required will have to be 
carted for ten miles over a very hilly road from Llanfyllin, the 
nearest railway station, and it is unfortunate that the Corpora- 
tion have not been able to arrange for the construction of a tram- 
way or light railway, as the carriage of materials will form a 
very heavy item in their expenditure. Any overflow from the 
lake will pass through the central series of arches, and down the 
outer face of the wall. Thus the costly and troublesome weirs 
and byewashes of ordinary earth embankments will be dispensed 
with. The greatest width of the embankment at the base will 
be over 100ft. For the discharge of the compensation water 
which the Corporation are bound to supply to the river, there 
will be two tunnel outlets, with necessary sluices and appliances 
through the embankment. 

The quantity of water to be supplied for compensation is 
thirteen million gallons. The aqueduct for conveying the water 
from Lake Vyrnwy to Liverpool will be formed partly by tunnel- 
ling and partly by cast iron pipes. Where the aqueduct is in 
tunnel it will be made of sufficient capacity to eonvey as much 
water to Liverpool as the lake will be capable of yielding, but 
where pipes are to be used it is intended to lay, in the first 
instance, only one pipe, which will be large enough to deliver 
about one-third of the calculated total yield available for Liver- 
pool from the watershed. The aqueduct will commence at the 
lake by a tunnel about 7ft. in diameter, and two and a-quarter 
miles in length, starting from the north side of the Vyrnwy 
Valley, and terminating in the Hirnant Valley. From the outlet 
of the tunnel a cast iron pipe of about 42in. internal diameter 
will be laid through the Hirnant Valley across the river Tanat, 
and to the north of the village of Llanrhaidr-yn-Mochnant, near 


which place the first section of, the pipe line will terminate in a 


small reservoir or relieving tank to be constructed at Pare Uchaf 
Some of these pipes will have to be carried a distance of nearly 
18 miles, Thence it will be laid through the parish of Llansilin 
to the valley of Cynynion, on the borders of Denbigh and Salop 
counties, whence a tunnel of about one mile in length will be 
driven to the west side of the Morda Valley. There will be a 
raised aqueduct over the Morda River, and from the east side a 
second tunnel of one mile long, terminating in a small reservoir 
to be formed on elevated ground, about a mile to the west of 
Oswestry. At this point filter beds are to be made, if filtration 
should be required. From Oswestry the cast iron main proceeds 
in a north-easterly direction, through the parishes of Whitting- 
ton and Ellesmere, Hanmer and Malpas. In Malpas there will 
be another relieving tank on Oat-hill. Thence the pipe will be 
continued through Bunbury and Beeston, passing at about a 
mile to the east of Tarporley, to a relieving tank on Ludding- 
ton-hill; thence through Delamere Forest, and under the 
river Weaver, near Kingsley Ford, through Aston, to a 
tower to be erected at Norton. . From the Norton water-tower 
the main takes a northerly direction to the Mersey, which it 
crosses at a point two and three-quarter miles to the east of the 
Runcorn Viaduct. After crossing the Mersey the pipe follows an 
almost straight line through Farnworth and Rainhill to the 
existing reservoirs of the corporation at Prescot, near Liverpool. 
The total length of the aqueduct from the Vyrnwy to Prescot is 
sixty-seven miles. The Corporation have already entered into 
contracts with Messrs. Cochrane, Grove, and Co., Dudley, and 
Messrs. D. Y. Stewart and Co., Glasgow, for the supply of about 
twenty-seven miles of pipes, and pipe-laying has been com- 
menced at Hirnant by the Corporation workmen. The river 
Vyrnwy is at present subject to great fluctuations in flow. 
During heavy floods the discharge at the point of proposed inter- 
ception exceeds 700 million gallons per day, while in seasons of 
drought the discharge falls below two million gallons per day. 
After the lake has been made the Corporation will have to send 
down the river the statutory supply of compensation water, 
which, being delivered in a steady, regular, and constant stream, 
instead of the present irregular flow, will be a great improvement 
to the river, and a great advantage to the residents on its banks. 
The total estimated yield of Lake Vyrnwy watershed, including 
the compensation water, is estimated at 52 million gallons per 
day. The estimated cost of the first section of the works is 
about a million and a-quarter. With regard to the time of com- 
pletion, it is, of course, impossible to foresee all the difficulties 
that may arise in the execution of such an undertaking, but it is 
confidently anticipated that the whole of the operations con- 
nected with the first instalment will be so far completed as to 
enable the water to be delivered into Liverpool in the year 1885. 

The engineers for the works are Mr. Thomas Hawksley, of 
London, and Mr. George F. Deacon, of Liverpoo], under whose 
superintendence the drawings and specifications are to be made 
and the works to be carried out, Mr. Deacon having been relieved 
of all responsibility for the existing Rivington and Liverpool 
works in order that he may devote the whole of his time to this 
large undertaking. 


TRIAL TRIP OF THE STEAMSHIP 
ARMATHWAITE. 

On Tuesday a Jarge number of engineers and shipowners 
assembled to witness the trial trip of a fine new cargo steamer, 
the Armathwaite. This vessel has been fitted by Messrs. John 
Jones and Sons, St. George’s Engine Works, Liverpool, with a 
pair of compound engines with cylinders 30in. and 60in. by 36in. 
stroke. These engines have Turton’s patent built up crank 
shaft, and steam is supplied by a pair of Turner’s patent boilers. 
We shall in an early impression illustrate these boilers and the 
orank shaft. It must now suffice to say that the trip was in all 
respects a success. The engines gave no trouble whatever, 
although they had never been under steam before, save for a few 
hours at the dock side. They indicated 630-horse power with a 
pressure of 70 Ib., and 67 revolutions. The boilers are intended 
to carry 801b., but they were fired very easily, as it was not 
deemed necessary to push the engines in any way. 

Mr. Turner’s boiler is one of those to which we alluded last 
week. It is of the locomotive type, with a fire brick furnace 
instead of one with water legs. Although very little is known 
about this boiler outside of Liverpool circles, it has been gradu- 
ally gaining in favour since it was patented in 1878. The 
number of boilers made and being made is now forty-five. The 
first of these boilers was made for the screw cargo launch 
Bagieda, built at the Canada Works, Birkenhead, to the order of 
Messrs. Herscheli, African merchants, and under the super- 
intendence of Messrs. Ashlin and Asbridge, consulting engineers 
of Liverpool. The vessel is 81ft. long on the water line, ft. 6in. 
beam, 5ft. deep moulded, and 3ft. 2in. draught of water loaded, 
the guaranteed speed being ten knots per hour. The engines are 
on the high-pressure non-condensing principle and of 134 nominal 
horse-power, and are supplied with steam of 801b. pressure per 
square inch from a Turner's patent boiler, having 2172 square 
feet of heating surface, and a grate with 10} square feet area. 
This vessel has now been constantly at work on the river Volta 
for more than two years with very satisfactory results, having 
steamed the distance of 90 miles in a little less than six hours, 
no current or tide at the tim>. The owners are now on the 
point of ordering a second vessel of larger size than the Bagieda, 
the machinery, and especially the boiler, to be on the same design. 

The second vessel fitted with these patent boilers was the twin 
screw tug and tender steamer Gamecock, built at the Canada 
Works to the order of Mr. Beckett Hill. This vessel is 155ft. long 
by 25ft. beam, and is fitted with two pairs of compound surface 
condensing engines of 180 nominal horse-power, which indicated 
on trial 1164-horse power. This vessel has now been above 
sixteen months at work, giving very satisfactory results upon a 
very small consumption of coal. The yacht Mizpah is now under 
steam on her second yachting season, since she has been fitted 
with a pair of compound surface condensing engines, and a 
Turner's patent boiler of 12 nominal horse-power, the working 
steam pressure being 110]b. per square inch. The engines 
indicated 75-horse power on the trial trip. The Nottinghill, now 
on her voyage to Calcutta, is fitted with ten boilers, which are 
calculated to bear a working steam pressure of 125 Ib. per square 
inch. The engines are of 570 nominal horse-power, and are to 
indicate above 3000-horse power. Two other and similar vessels 
are now being built for the same company. The tug steamer 
Storm King is fitted with two patent boilers. The engines are 
on the low pressure jet condensing principle, the boilers have 
been above six months at work, the results being very satis- 
factory, and the consumption of coal is said to be very much less - 
than with the former boilers. 


Messrs. JAMES CARTLAND AND Sons, of Birmingham, have 
carried off at the Melbourne Exhibition the gold medal for general 


brass foundry, in addition to the first class award of merit for 
su) “roe quality, artistic design, and general excellence of their 
ibits, 
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‘TAN K LOCOMOTIVE, DUTCH RHENISH 
RAILWAY. 


WE illustrate on page 62 a tank engine for passenger service, 
built by Messrs. Sharp, Stewart, and Company, Limited, of 
Manchester, for the Dutch Rhenish Railway Company. The 
engine is, as will be seen, of the “double-ender” type with inside 
cylinders, four coupled wheels, and a pair of running wheels at 
either end. These are fitted with radial axle-boxes, on an arrange- 
ment designed by the makers, which ensures the perfect contact 
of the sliding surfaces in all positions of the wheels, allowance 
being made for the vertical inequalities of the rails, as well as for 
the lateral curvature, all risk of the jamming of the slides when 
one wheel is raised higher than the other being thus avoided. 
The lateral movement of these boxes when on a curve is con- 
trolled by means of spiral springs set in their places with consi- 
derable initial compression, so that the wheels are held much more 
stiffly in the central position when the engine is running on a 
straight road than is usually the case ; and the oscillation when 
running on the straight which has been objected to in engines 
with radial boxes is thus done away with. 

The water is carried partly in side tanks and partly at the back 
of the footplate, under the coal bunker, a very even distribution 
of the weight being thus secured. The advantages of this type 
of engine, especially for local and branch line traffic, are obvious, 
the radial axle boxes being at either end. The engine runs with 
equil facility in either direction, passing the curves with ease, 
while the long wheel base renders it very steady vertically, and 
much lighter on the permanent way than an engine of the 
ordinary description, which would pass curves of the same radius. 
These engines have now been running for some months, during 
which time they have given very satisfactory results, and the 
makers have’supplied engines of the same type to the Dutch 
South-Eastern Railway Company, where they are giving equal 
satisfaction. We append a list of the principal dimensions, 
and weights :— 

Cylinders and Motion. 


Diameter of cylinders 

Stroke ofcylinders .. .. .. .. .. 
Distance apart between centres of cylinders 
Width of steam ports.. .. .. .. .. .. 
Width of exhaust ports 
Length of ports .. .. .. 
Diameter of pistonrods .. .. .. .. .. 
Length of connecting rod between centres 
Length of excentricrods.. .. .. .. .. 


Siscemo 
OEE 


Wheels and Frames. 

Diameter of leading and trailing wheels i ft 
Diameter of coupled wheels .. .. .. .. 5 
Distance between centres of en con driving wheels 7 2 
Distance between centres of coupled wheels .. .. .. 8 6 
Distance between centres of hind-coupled and trailing 

Total wheel base — 22 10 
0 5} 
Total side play of leading wheels .. 01 
Total side play of trailing wheels .. 01 
Distamce apart offrames.. .. .. 311 
Thickness offrames .. .. .. .- 01 

Boiler. 

Lengthofbarrel .. .. .. .. .. 10 1 
Thickness of barrel plates —— oY; 
Thickness of smoke-box tube plate f 


Diameter of barrel plates inside .. 

Length of fire-box shell outside. 

Width of fire-box shellat bottom .. .. .. 

Depth of fire-box below centre line of boiler 

Length of fire-boximside.. .. .. .. .. 

Width of fire-box inside .. 
Height of fire-boxinside.. .. .. .. .. .. .. 
Thickness of fire-box shell plates, front and back .. 
Thickness of fire-box shell plates, sides .. .. .. 
Thickness of fire-box shell plates, top.. . 


Thickness of fire-box copper plates... 0g 
Thickness of fire-box tube plate .. .. 1 
Length of tubes between tube plates .. is” Se 
Diameter of tubes outside 
Number of tubes (iron) .. .. .. 189 
Diameter of chimney at bottom 
sq. ft. 

Heating surface, tubes .. 1028 
Heating surface, fire-box .. 102 

Total 1130 
17°15 
Ratio of grate area to total heating surface 1: 65°8 
Ratio of chimney area to grate area. 1: 13°0 

Tanks. 
Weight in Working Order. 
tons cwt. qrs. 

On front coupled wheels .. .. .. .. 14 
On hind coupled wheels .. .. .. oe 
On trailing wheels 1 0 

Total o 


TRIAL TRIP OF THE DE BAY. 


No doubt it will interest many engineers and shipowners 
to know that a series of close, crucial, comparative, and in every 
way trustworthy trials of the elative merits of the patent De Bay 
propeller and the ordinary screw is being carried out under the 
supervision of engineers appointed by the De Bay Patent Direct- 
acting Propeller Company. Messrs Capper, Alexander, and Co. 
have recently added to their fleet a new vessel, which has 
been named the De Bay, and it is their desire, having 
carefully gone into the matter, to have this vessel fitted with a 
propeller, or rather pair of propellers, on the De Bay 
principle. The De Bay is a first-class cargo steamer, and 
reflects great credit on her builders, Messrs. Palmer, and Co., 
of the Jarrow Shipbuilding and Engineering Works. She is 
an exceptionally strongly built, commodious, highly-finished 

o steamer. Her length is 250ft.; beam, 35ft. 4in.; 
depth of hold, 23ft.; and with a mean draught of 21ft. she will 
carry some 2500 tons of cargo. Her engines are compound 
surface condensing, with cylinders of 30in. and 55in. diameter, 
respectively, having a stroke of 42in., and are capable of 
indicating upwards of 900-horse power; they are fitted 
with all the latest improvements in engineering, and in 
every part indicate the care they have received at the 
hands of Mr. Gibb, of the Jarrow Works, under whose direction 
they have been constructed. In the engine-room is to be 
found Durham’s patent marine governor on a new pattern, in 
which he has abandoned the gearing to which some shipowners 
had objected. In this his latest design the water cylinder re- 
volves, and its position on the main shaft or spindle—at right 
angles to its position in the original design—obviates of course 
the necessity for gearing to drive the internal fans. On deck 
the steel hawsers, on neat rollers, fore and aft, attract notice, 
and are for mooring a ship, a vast improvement upon the 
untidy, uncouth, and unwieldy cables, which for too long a 
time ie retained their places on the decks of our steamers. 

The wheel-house is fitted with a steam steering gear, from the 


cere design of Mr. Nelson, and is worked from the upper 
ridge by means of a very small wheel. Should an accident 
occur to the little engine which works the steam steering appa- 
ratus, a lever may instantly throw the apparatus into gear for 
steering by hand, for which purpose a large hand wheel is attached 
to the machine. We have said that Messrs. Capper, Alex- 
ander, and Co., had determined to have this ship fitted 
with the De Bay propeller, but in order that an absolute com- 
parison might be made as to its behaviour, it was arranged 
that a common propeller should first be fitted to the ship, that 
trials under certain known conditions should be made, and that 
the De Bay should make her first voyage with it. At the 
conclusion of the first voyage the De Bay propeller will be 
attached and trials will then be run under exactly similar con- 
ditions. On the 30th of June the first of the series of trials 
was made in the presence of several shipowners and engineers. 
On this occasion the steamship was unladen, having only 
water ballast on board. Several runs were made over the mea- 
sured mile a little to the north of the river Tyne, runs at “full 
speed,” “half speed” and “slow,” the best speed obtained being 
at the rate of 10°97, or in round numbers 11 knots per hour. At 
the luncheon, after the auccess of the steamship De Bay had been 
proposed by Mr. Gibb, duly honoured and responded to, Mr. 
Capper in felicitous terms proposed success to the De Bay Pro- 
peller, which toast was acknowledged by Mr. De Bay, who ex- 
pressed himself confident, that good as was the performance of 
that day, he would beat it very considerably under the same 
conditions, when the time came for trial with his propeller. 

On the 11th of July the second of the series of trials was 
carried out, the ship having then on board a cargo upwards of 
2400 tons. Several runs were made over the mile at the 
same engine speeds as at the first trial. The highest average 
of the full speed runs was 9°50 knots, as nearly as may be, 
and this may be regarded as an excellent result. At the con- 
clusion of the trials the De Bay sailed for Cronstadt, from 
whence she returns to London, where she may be expected in a 
month, The De Bay propeller will then be fitted,and trials will 
again be carried out, when all the figures resulting from the 
trials will be made public. That Mr. De Bay has an excellent 
performance to beat there is no doubt, but both he himself 
and Mr. Folkard, who is consulting engineer to the company, 
are confident of establishing the superiority of the De Bay pro- 
peller in point of economy of power, with increased speed. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

At least one of the marked bar houses who during the past 
quarter have quoted their prices 10s. per ton above those of the 
bulk of the makers intends to still adhere to this course. This 
appears from the following circular which has been issued by the 
New British Iron Company, of Corngreaves, near Birmingham :— 
“*We beg to inform you that our prices of ‘Lion’ iron for the 
current quarter and until further notice will remain as follows : 
‘Lion’ bars, £7 10s. per ton ; ditto hoops, £8 per ton ; ditto sheets 
and plates, £9 per ton at works. We also beg to remind you that 
we are makers of strip iron, and of bar and railway iron, at our 
Ruabon Works in North Wales.” The firm’s best bars are £9; 
double best scrap ditto, £10; plating bars, £8 to £9 10s.; best 
turning bars, £11; rivet iron, £9 and £10; angles, £8 5s.; 
tees, £8 10s.; window sash iron, £10 10s.; and slit rods, £7 10s. 
to £9. Hoops of the sizes ranging between jin. and gin., and not 
thinner than 20 W.G., vary between £9 and £16 per ton; strip 
and fender iron is £8 10s.; best sheet iron, £10 10s.; best boiler 
plates, £10 ; double best scrap plates, £11 ; and chequered plates, 
£11 10s. This circular was issued on Tuesday. Its effect on 
*Change in Wolverhampton yesterday — Wednesday — was to 
strengthen the hands of all the bar firms, and to help the 
tendency to firmer rates for all the grades of bars between common 
and marked, which must be quoted up froin Is. 3d. to 2s. 6d., and 
in some few instances 3s. 9d. per ton. The demand was slightly 
improved, notwithstanding the sales at last week’s quarterly 
meetings, and the minimum rate of £5 15s. for common bars was 
less difficult to secure. A little more was done in marked bars at 
£7 for the colonies and for South America, and at £7 12s. 6d. for 
the ‘‘ Round Oak” brand for smithy use at home and in Australia. 
Cable bars sold better, and partly manufactured iron, as puddled 
bars, was dey demand, but small supply, even at better prices 
than have ruled for four months past. 

The Australian mail, delivered on Tuesday, brought a good 
number of additional orders for galvanised corrugated sheets, and 
the advices speak of quotations at Melbourne being on the whole 
exceedingly well supported. At the time the mail left ordinary 
brands of 26 W.G. were selling at £20 10s.; best brands were 
offered at £21 10s. to £22; 200 cases of ‘‘Gospel Oak” and 
Walker's had been placed on private terms ; ‘‘ Orb” was still going 
off at £21 15s.; and 100 cases of “Stork” were sold to arrive. 
Black sheets were moving quietly. Assortments of Nos. 8 to 18 
were selling at £11, while for Nos. 20 to 26, £13 10s. was obtained. 
Plate iron was at from £10 to £11; bars and rod irons 
were moving off at £9 to £11; and hoop iron for trade 
purposes was’ offered at £10. Tin-plates were offered at 15 per 
cent. on invoice for good assortments, say 19s. 6d. per box for I.C. 
Drawn fencing wire, when the mail left, was rather quiet. Nos. 6, 
7, 8 were quoted respectively £12 5s., £13, and £15. Pig iron 
was in moderate request at £4 10s. for small lots, and £4 ds. in 
quantity. 

The last previous mail from Australia was so very bulky that 
this week’s, though a good average mail, was yet unequal to it. 
But the orders were = to sensibly augment the inquiries in 
Wolverhampton on Wednesday and in Birmingham yesterday. 
Offers were made by buyers to take sheets for galvanising at 
present prices right into the middle of next year at the rate of 
530 tons a week. The offers were rejected, makers declining to 
commit themselves — the two months’ work which they have 
mostly upon hand. ionally £8 10s. was secured for small 
lots of doubles, but buyers hesitated to give the £10 which was 
asked for latens, though they would some of them give £9 15s. 
For singles the _——- remained at £7 15s, but it was not 
universally secured. 

Messrs. James Russell and Sons, Limited, of the Crown Tube 
Works, Wednesbury, have just secured another extensive conti- 
nental order. It is for 3in. lap-welded oil-well tubes, extending 
thirty miles in length. In their construction upwards of 600 tons 
of iron will be used; and before they leave the works each tube 
will be subjected to hydraulic pressure of 2000 Ib. to the square 
inch. The whole order will be executed in seven or eight weeks, 
notwithstanding that it will involve some thousands of feet of 
screwing. The knowledge to-day that this order had been received 
strengthened makers’ quotations for heavy strip. Ordinary strip 
and baling hoop were still inquired for, and £6 5s, upwards was 
demanded for coopers’ hoops. 

Plates varied from £7 to £9, according to quality. A slightly 
better business was done at the latter figure for td 


pu 

somal characterised the spretione for pigs, yet orders were 
mostly sought after. Staffordshire all-mine qualities well 

st 1 the quotation of £3 2s, 6d. to £3 5s., but Shropshires 
were easy to buy at £3. Consumers of hematites asserted the 
could buy at £3 5s. , and they held off from giving makers f 
rates ; yet most hematite firms declined to give way. Blast furnace 
firms hereabouts are advocating a con reduction in make, not 


Cleveland and G 
that event, some Sta 
part in the movement. 

Constructive engineers and ironfounders are receiving more 
valuable inquiries, chiefly on colonial account. An effort will be 
made to secure for this district the order for the 1760 tons of cast 
»ipes for the Bhundarwa Waterworks, Bombay ; also that for the 

00 iron-covered goods wagons needed by the Madras Railway. 
Railway carriage and wagon work generally is looking up for 
export, though the home demand is less active. The new inquiries 
are conspicuous for underframes and body underwork for wagons 
and carriages. Steel coach springs are going in fair quantities to 
India and South America, and the spring and axle makers of Wed- 
nesbury are doing an increasing business with, more especially, the 
‘Austratian colonies, the Cape, and other parts of South Africa. 

There are indications of improved prices being obtained in the 
hardware trades. Resulting from the higher prices of sheets, the 
firmness of the tin market, and the continued active demand, the 
frying-pan makers have advanced prices between 10 and 15 per 
cent., and the buyers are not withholding their orders. , 

Merchants still report that orders from various Australian 
markets for American hardwares continue to be received. The 
indents comprise shovels, scales, nails, carriage bolts, saws, lemon 
squeezers, cooking and heating stoves, and the like. af 

The Birmingham gun-makers are doing a very good business on 
best and cheap sporting guns, in most part for the United States, 
But in the military department there is little doing, and wanting 
sufficient employment in rifles, both the local small-arm com- 
panies are now manufacturing bicycles and tricycles, for which 
there is a large and increasing demand. 

In the hope of improving the style and design of the local manu- 
factures, an opportunity is to be afforded to the artisans of Bir- 
mingham for the inspection of the finest extant examples of indus- 
trial art. The memorial stone was laid there on Tuesday of a new 
fine art gallery and industrial museum. The building is to be 
erected by the gas department of the Corporation, at the cost of 
£100,000. The proposal originated with Councillor Tangye, of 
Messrs. Tangye Bros., who has given a donation of £10,000, 

In North Staffordshire orders for iron are arriving rather more 
freely. The home demand, which has been stagnant for some 
time, is gee more signs of life, and a steady trade is doing with 
the colonies and a few European markets, 


w alone, but by Northampton also. In 
ordshire houses would be prepared to take 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—In the iron trade of this district a steady tone is 
maintained, with a moderate business doing ; but higher prices are 
still very difficult to obtain, and although there is no doubt 
that business, taking it all through, is better, it would be prema- 
ture at present to conclude that a really permanent material 
improvement has been established. The most that can be said is 
that a considerable business has been done during the last few 
weeks, which has left a more —, tone generally throughout 
the market, and that, to a limi extent, better prices are being 
realised ; but the figures which sellers can command are still too 
low to leave anything like a profitable margin. 

Lancashire makers of pig iron have been doing tolerably well. As 
I stated in a previous report, they have recently secured new orders 
for a considerable weight of iron, and these have been followed by 
further large sales of local iron made at the Birmingham quarterly 
meeting last week, where Lancashire makers were able to obtain a 
slight advance upon late rates. The result is that local makers, in 
some cases, are now fully sold for the next three months, and they 
are very firm at 44s. for No. 4 forge, and 45s. for No. 3 foundry 
less 24 delivered equal to Manchester, which represents an advance 
of about 2s. per ton upon the lowest prices which have recently 
been taken. 

In outside brands there is no material change to report. Lin- 
colnshire irons are still being sold in this district at about 44s. to 
45s. per ton less 24 delivered equal to Manchester, but Derbyshire 
and Middlesbrough irons cannot realise in this market, unless 
under special circumstances, the prices now asked by ers. 

In hematites a moderate business has been doing at about 67s. 
per ton for foundry qualities delivered equal to Manchester. 

In the finished iron trade there is a stiffer tone. Manufacturers 
are gradually getting better employed, and in some cases, as I 
mentioned last week are holding out for an advance upon late 
rates, but it is exceptional where this is being actually realised. 
For bars, hoops, and sheets, there is a fair demand both for home 
consumption and shipment, and the average quoted prices for these 
delivered equal to Manchester are about as under: Bars, 
£5 17s. 6d. to £6; hoops, £6 7s. 6d. to £6 10s.; and sheets, £7 10s. 
up to £7 15s. and £7 17s, 6d. per ton. 

During the week I have been through several of the large 
éngineering establishments in the district, and I find generally a 
very fair amount in hand. Locomotive builders are tolerably 
busy both with home and colonial orders, but there is still a very 
keen competition to contend with, and so far as the continental 
trade is concerned English makers have really no chance against 
the low prices which the German and other firms are able to 
quote. In other classes of work, such as steam hammers of the 
ordinary size,a good many are now being made for shipment ; 
manufacturers of cranes also report a tolerably good bus.ness doing, 
and wheelwrights, tool makers, and machinists are, in many cases, 
very fairly occupied. There is, however, still one general com- 
plaint, and this is that work has to be taken at such low prices 
that it results in little or no profit to the employers. 

A gst other establish ts to which I paid a visit was Messrs. 
Ashbury and Co,’s well-known carriage and wagon works, and here 
I found a very marked improvement as compared with the state 
of things existing when last I an opportunity of going over 
them. Numerous orders were on hand for railway carriages, wagons, 
and tram-cars, both for English and foreign companies. Amongst 
these I noticed several carriage underfames, 54ft. long, constructed 
on two six-wheeled bogies, and plated the entire length with angle 
iron in one continuous bar; there were also a number of railway 
vans for abroad, specially constructed for carrying sugar, with an 
inside framework of wood coated outside entirely with iron plates 
and bound with iron ribs. Of turntables and other railway fixed 
plant the firm had also a considerable quantity in hand. 

Mr. Bernard Samuelson, M.P., has contributed an article to the 
current number of the Fortnightly Review which has attracted 
considerable attention amongst ironmasters and engineers here, 
and as some of the facts upon which it is based were not only 
collected in this district, but furnish very suggestive material for 
consideration, a brief reference to one or two points will not be out 
place. The subject epecially dealt with by Mr. Samuelson 1s 
technical education in Saxony, but in an indirect manner reference 
is made to the mechanical engineering trades. After showing 
how, at the town of Chemnitz, in Saxony, English manufacturers 
of woven fabrics generally are finding an ever-increasing band of 
rivals, the writer proceeds, ‘“‘The demand for railway loco- 
motive engines, and for power looms and frames, had led to the 

tion of @ prosp establishment for the manufacture of these 
various machines—that of M. Hartmann—which gives employment 
to 2800 mechanics. Its central position and the cheapness of fuel 
have caused the workshops of the Saxon Government Railways to 
be placed there. These employ 5000 hands, and there are also 
works in which stationary steam engines, jute spinning frames, 
brewing machinery, engineering tools, and, in fact, all kinds of 
mechanieal appli are produced.” Further on the writer, after 
pointing out that English inventions and contrivances are 
copied in these shops from English models, proceeds to 
deal with cost of eee, and in comparing the wages of 
skilled mechanical engineers at Chemnitz with those in Lanca- 
shire and Yorkshire, facts of a rather startling character 


are set forth. Mr. Samuelson takes as a basis of comparison a 
locomotive-making shop, and says :—“ It appears that in the loco- 
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motive mp at Chemnitz the average weekly wages of the 
mechanics and labourers in 1866-70 were as low as 13s. But they 
rose to 18s. in 1873-4, and have declined again to 16s. 4d. at the 
present time. I have ascertained that the average weekly wages 
ata similar factory in this country are more than 23s., or 40 per 
cent. above the Chemnitz rates; and that the lowest wages of its 
unskilled labourers are higher than the average of the skilled and 
unskilled in the Chemnitz shops.” To this Mr. Samuelson adds 
another equally important factor for an accurate estimate of the 
entire case, viz., that the skilled artisans at Chemnitz not only 
work for 40 per cent. less than their English rivals, but also for 
twelve or fourteen hours more each week than is worked by the 
mechanics in the shops of this country. 

Singularly enough, almost simultaneously with the appearance of 
Mr. Samuelson’s article a curious commentary has been furnished 
by Mr. Guile, the secretary of the Ironfounders’ Friendly Society, 
who in his last report says: ‘‘ When we view the present state of 
trade in all the centres of our staple industries, it really appears as 
if we had lost our lead in cotton, worsted, silk, lace, and general 
articles of utilityin iron. Take, for inst , Manchester and its 
surroundings, Bradford, Nottingham, Macclesfield, and Birmingham, 
and view their state for the past two or three years, and we are 
compelled to ask—Where has the trade gone?” Mr, Guile adds 
that the subject is too large to enter into in the brief space of his 
report, or no doubt good reasons might be found for present 
appearances; it might be suggested that Mr. Samuelson has 
furnished some tolerably good reasons, which deserve a little study 
both on the part of employer and employed. 

The coal trade is without material change from last week. 
Allthough business continues extremely dull, and although 
colliery proprietors do not care to contract very far forward at 
present rates, stocks under bond are pressed upon the market for 
prompt delivery at excessively low figures. The average prices at 
the pit mouth are about as under: Best coal, 8s. to 8s. 6d 
seconds, 6s, to 7s.; common coal, 4s. 6d. to 5s. 3d.; burgy, 4s. 3d. 
to 4s, 9d.; good slack, 3s, 9d. to 4s, 3d.; and common, 3s. to 
3s. 6d. per ton, 

Barrow.—The demand for all qualities of hematite iron is steady. 
The output of the furnaces is maintained, and there is reason to 
believe that deliveries which have increased during the past few weeks 
will further increase during the season. A large number of 
steamers has arrived here lately to take in cargoes of iron and 
steel for other countries, and it is expected by this means that 
stocks of metal in this district will be reduced considerably. The 
yield of the district is very heavy, notwithstanding the fact that 
several furnaces have been put out of blast. Blooms are beginning 
to form a conspicuous part of the cargoes of metal shipped from 
local ports. ‘The price of iron is unchanged, 55s, per ton being the 
average value of all-round parcels of Bessemer pig iron, and 54s, 
the value of forge iron of No. 3 quality, inferior qualities realising 
about 52s, per ton and upwards, 

One of the features of the week has been the launch of the 
steamer Navarre from the yard of the Barrow Shipbuilding Com- 

vany, on Saturday last. ‘This vessel, which is the first of two, has 
n built to the order of the Société Générale de Transport Mari- 
time, Marseilles. ‘The launch was most successful. The vessel is of 
4000 tons gross register, and measures 400ft. in length, 40ft. in beam, 
and 33ft. depth of hold. She will carry a dead weight of 4200 tons. 
Accommodation will be furnished for forty first-class, forty second- 
class passengers, and about 1000 emigrants. The Navarre, along 
with the Bearn, building in the same yard, and expected to be 
launched in a couple of months, is intended for the Brazil trade. 
Her engines are of the compound, inverted, direct-acting surface 
condensing type, the cylinders having a diameter of 49in. high- 
pressure, and 90in. low-pressure, the stroke being 3ft. llin, These 
engines are expected to indicate 2500-horse power, and to drive the 
vessel at a speed of 124 knots at sea. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was but a small attendance at the iron market held in 
Middlesbrough Exchange on Tuesday, none but the usual attenders 
being present. The strike of blast furnacemen against the 24 per 
cent, reduction awarded under the sliding scale was the principal 
topic of di i 1 on Saturday last without a 
moment's notice, and affected twenty-four furnaces belonging to 
Messrs, Bolckow, Vaughan, and Co.,and DowneyandCo, The initia- 
tors of the strike were the mine fillers, who are all Irishmen. There is 
little doubt but that the recent extremely hot weather had been 
very oppressive to these men, and had put them out of temper. 
The reduction happening tocome just when they were in this state 
of mind and body, proved to be the last straw, and they threw 
down their tools despite of reason or fear of consequences, Their 
leaders and the cheap press were against them, but as is usual 
their protests were provokingly mild, almost savouring of timidity. 
One of their own union officials who made a feeble attempt to 
stem the tide of their anger was hooted out of the Eston Works, 
an. had to fly to save himself from injury. The strike lasted from 
Saturday till Tuesday afternoon. The men were, however, far 
from unanimous as to the wisdom of the course they were pursuing, 
but for a time the malcontents prevailed. On Monday gangs of 
them went round among the other works in the district, and 
endeavoured to induce the men to come out and make the strike 
general. In this, however, they were unsuccessful. Disheartened 
thereby, they were eventually willing to listen to the now stronger 
arguments of their officials, and returned to work on Tuesday. 
The damage done in the meantime to the firms affected was very 
great, indeed it cannot be said how great. 

The danger of suddenly stopping furnaces without adding coke 
arises from loss of heat, leading to *‘ scaffolding” of the materials, 
inside damage to the lining, and deteriorarion of the product for 
some time to come. Asa bye consequence several mines and coke 
ovens had to be temporarily laid off. The associated masters com- 
wey bitterly that the difficulty would perhaps not have arisen 

ad there been complete unanimity among the employers. Certain 
outside firms had delayed enforcing the reduction till they saw it 
safely accepted at their neighbours’ works ; and one firm within 
the association did the same. The omission was attributed to the 
oversight of a clerk ; but this explanation is generally regarded as 
unsatisfactory, similar mistakes having previously occurred in a 
manner singularly opportune for the interests of the firm in question. 

The general effect of the strike —still current—upon the 
market was to cause a rise of about 3d. per ton in the value of pi 
iron. No. 3 changed hands at 37s. 6d. f.o.b., warrants being sol 
at 38s. 6d., and forge quality at 36s. 6d. The quantity of iron in 
Connal’s Middlesbrough store is now 182,312 tons, being an 
increase of 1337 tons during the week. 

The manufactured iron trade continues about the same as 
when last reported. Ship plates are £6 to £6 5s. per ton ; bars, 
angles, and iron rails, £5 10s., all free in trucks Middlesbrough ; 
cash less 24 per cent, discount. 

e coal trade is nominally unchanged, but several transactions 
have recently taken place at a little less than previous prices, 

The joint meeting of the Stockton and Middlesbrough ma ap 
tion called by the Water Board to consider the question an 
increased water — was brought to a conclusion, after two 
adjournments, on ‘Thursday last. A resolution was passed by & 
considerable majority ‘‘ That in the opinion of this meeting the 
Water Board must, in the exercise of its responsibility, decide upon 
the proper course to adopt at the present juncture.” Immediately 
after a meeting of the Water Board was held, and the law clerks 
were instructed at once to give the requisite notices to treat for pur- 
chase of the land. This action will lead to an immediate expendi- 
ture of nearly £60,000, and three times that amount within the 
next two or three years, The money will be spentin the purchase 
of land, pipes, pumping engines, and in general labour and con- 
tingent expenses, 


THE SHEFFIELD. DISTRICT. 
(From our own Correspondent.) 

A HEAVY order for steel rails for Australia was competed for by 
English manufacturers a few days ago. The Sheffield, Welsh, 
Barrow, and other rail-makers have all been beat by Messrs. 
Bolckow, Vaughan, and Co., of anoee. The price has not 
transpired, The quahtity, I am told, is 20,000 tons. The local 

pers announce that Messrs. Wilson, Cammell, and Co., Limited, 

ronfield Steelworks, have secured a similar order for the States. 
This firm are at present making heavy deliveries on American 
account. Home companies are now placing contracts rather less 
freely, owing to their having given out a great deal of work during 
the earlier months of the year. Railway extensions, which have 
not been unimportant this year so far, have assisted to make the 
demand brisk for railway material, particularly permanent way and 
rolling stock, 

In the coal trade there is continued dulness. At several of the 
pits the coal put to stock has on some days exceeded the quantity 
sold, and though there is little complaint as yet heard among the 
miners themselves, the reduced employment must soon tell upon 
their condition. Their wages have not been high for two years, 
but up to this spring they have had pretty full work, and adversity 
has no doubt taught them to husband their r At present 
the state of the coal trade is causing great anxiety to the lessees of 
collieries, especially where house coal is worked. 

Negotiations are at present proceeding with the Italian Govern- 
ment for compound armour-plates for a new war-ship that Power 
proposes to build. It is expected that the order will be divided 

tween the two firms who produce the new armour—the Atlas 
and the Cyclops works. Italy was expected to leave off the 
building of monster vessels after her experience with the Duilio 
and the Dandolo, and the resolution to build another maritime 
giant has come as a surprise. The Duilio and Dandolo have 24in. 
ofiron armour. The new ship will not need compound—iron and 
steel—eo thick, 18in., or even 16in., of the new armour being con- 
sidered equal in defensive power to 24in. of iron, while the weight 
is much less. 

A speciality which is rapidly rising in importance are steel rims 
for gear wheels. At the Show at Derby solid steel wheels were 
shown. Messrs. W. Jessop and Sons, Limited, Brightside, and 
Mr. R. Hadfield, Attercliffe, are showing great energy in this 
department, which is destined to sy a profitable one. 

n the cutlery trade, the orders for the United States are 
lighter, owing to the advent of the hot summer, when the Ameri- 
cans do not take kindly to ‘‘trade.” July and August are noted 
for the dullest months of the year in the American trade. 
Fortunately the manufacturers are fairly well off for orders to last 
them till the cooler weather sets in. A singular feature of 
American trade is the demand for razors, which has been excep- 
tionally brisk for two years, and continues heavy. The American 
water is said to be unfitted for the proper “‘ tempering” of razors. 
This idea is scoffed at by the Americans; but the continued 
demand for Sheffield-made razors would seem to show that there is 
something which militates against the successful production of 
razors in America. 

Disused collieries have other dangers besides the difficulty of 
securing thorough ventilation. In Pinderfield’s-road, Wakefield, 
is a colliery which has been laid down for some time, the mouth of 
the pit being covered with sleepers of wood, and soil, and fenced 
round with wooden rails. On Mondaya loud report was heard, 
and flames were afterwards observed to come out of the shaft, the 
woodwork over and around which was on fire. The colliery had 
caught fire, probably from the extreme heat igniting the old tarry 
sleepers. One of the barge fire-engines to be called in to 
extinguish the flames. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Ow1nG to the annual fair holidays, business in the public works 
of Glasgow and the surrounding manufacturing and mining com- 
munities has been suspended during the greater part of the week. 
The iron market was closed from Thursday last until Tuesday, and 
the shipping trade has likewise been to some extent interrupted. 
The shipments of pig iron have, nevertheless, amounted to 11,150 
tons, being 672 over those for the corresponding week of last year, 
and the trade, as far as it can be judged of in present circumstances, 
is in a fairly satisfactory condition. Upwards of 1000 tons of pigs 
have been added to the stock in Messrs. Connal and Co.’s Glas- 
gow stores. A number of furnaces have been damped down, but 
only temporarily for repairs, and there does not appear to be any 
immediate intention on the part of the ironmasters to curtail the 
production. 

The warrant market opened with a firm feeling on Tuesday, 
when business was done at 47s. 4d. to 47s. 6d. cash, and 47s. 5d. 
to 47s. 74d. one month. On Wednesday the market became flat, 
and business was done down to 47s. 14d. The tone was firmer 
again to-day—Thursday—with transactions up to 47s. 6d. cash, and 
47s. 74d. one month. 

Makers’ prices are also a shade firmer in tone, the quotations 
being cong tran :—Gartsherrie, No. 1, at 55s.; No. 3, 49s.; Colt- 
ness, 57s, and 49s.; Langloan, 57s. and 49s.; Summerlee, 55s. 
and 47s.; Calder, 55s. and 48s. 6d.; Carnbroe, 51s. 6d. and 47s.; 
Clyde, 50s. and 46s.; Monkland, 47s. 6d. and _ 45s. 6d.; Quarter, 
do., do.; Govan, at Broomielaw, 47s. 6d. and 45s. 6d.; Shotts, 
at Leith, 56s. and 49s.; Carron, at Grangemouth, 52s. 6d. 
(specially selected, 56s.) and 51s. 6d.; Kinneil, at Bo’ness, 47s. 6d. 
and 45s. 6d.; Glengarnock, at Ardrossan, 52s. and 47s. 6d.; 
Eglinton, 48s. and 44s. 6d.; Dalmellington, 48s. and 45s. 

There is nothing new to report with reference to the miners. In 
Lanarkshire their holidays are, as a rule, shorter than usual, and 
they are fairly well employed at low but comparatively steady 


wages. 

The monthly meeting of the Mining Institute of Scotland was 
held a few days ago at Hamilton, Mr. Ralph Moore, inspector of 
mines, in the chair. Mr. M‘Beth read a paper descriptive of the 
coal measures of Stirlingshire, demonstrating their similarity to 
those of Lanark. Mr. Henry Mungall, of Cowdenheath Collieries, 
Fife; Mr. John Drinnan, Arden Colliery, Airdrie; and R. T. 
Moore, C.E., B.Sc., son of the president, afterwards submitted an 
elaborate report of a visit they paid to various collieries in Scot- 
land, England, and Wales, at the request of the Institute, with the 
object of inquiring as to the methods in operation in these 
mines for supporting the roofs and sides, Upon the whole, they 
gave it as their opinion that the methods adopted in the North of 
England of having their work done by a each representing 
ten or twelve men, is not to be recommended, but rather that the 
other and almost universal system of the men doing their own 
propping should be continued and improved in a fashion such as is 
adopted at Cannock Chase, i.¢., that each seam or working should 
have prescribed by the ger a rule stipulating the extreme dis- 
tance between the props and sprags. It was resolved to discuss the 
report at a future meeting. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE old ironworks of the past are destined to hecome obsolete. 
There was one endeavour made last week to sell Melingriffith and 


Pentyrch Works, but not a bid was forthcoming. e remark 
made by the auctioneer, as a stimulus, that they had been in 
operation 150 years, had rather a repelling effect than otherwise. 

e iron trade has entered upon a new life, and the less of the 
antique about it the better. There are mills at Plymouth which 
are amongst the very first of the old kind in the country for the 


and was buried on W 


make of bars, but capitalists will not look at them. - Steel,;-and-not 
iron, is likely to be the one thing needed. 

In the neighbourhood of Swansea there will be in a short time an 
addition of seven Siemens furnaces to various works. Bessemer is 
the best for cheap steel rails, but a Siemens furnace is required to 
utilise the scrap ends. The future ironworks will not only have its 
Bessemer and Siemens, but its tin-plate mills, and the tendency 
of things at present in Wales points strongly to that end. I heara 
whisper of important iron and steel works in Monmouthshire being 
on the eve of starting tin-plate works. Managers say, “we are 
making tin bar, and there is a fair demand, but tin-plate manu- 
facturers are in many cases in a doubtful position, and returned 
bills and bad debts are becoming frequent incidents. Query if we 
had not better utilise our scrap, and make our own tin-plate.” — - 

At Treforest the modification of another furnace is going on. 
Unlike the plan at Dowlais and Landore, where the Whitwell stove 
orthe Cowper stove is preferred, the iron pipe method is adopted, and 
the able manager is able to obtain a yield of one ton of iron per ton 
of coke. This has slightly been exceeded by the Blast Terenas 
Company, Swansea. 

The Siemens-Landore Co. is turning outa fine steel plate, equal to 
anything produced for her Majesty’s shipbuilding yards, at Milford. 
I have heard, but cannot positively verify the statement in the 
absence of Mr. Crawshay, that the lease is settled, and all matters 
in good trim for a start into the steelline. It is not yet known 
who will have the engineering orders. For Swansea Docks the 
selection kas been of the most complete order, and Messss. Arm- 
strong and Co. will supply the hydraulic machinery. 

The quantities of iron and steel shipped from the Welsh ports 
last week amounted to 9000 tons. The quantity of coals was close 
upon 140,000 tons, and of patent fuel 7000 tons, 

The most prosperous industry in Wales at present is unquestion- 
ably that of coal, for though Baltimore, San Francisco, New York, 
and New Orleans continue tolerabl t s for rails, the 
prices are not of much account, and the margin of profit is very 
small. In coal, on the contrary, the pressure for cargoes is such, 
that for best samples coal owners are able to obtain improved 

rices, at Cardiff especially. The state of the trade is well shown 

y the monthly statistics, which indicate, as compared with the 
corresponding month of last year, that we have had at Cardiff an 
increase of 160,000 tons, or 50 per cent. 

The facilities at the Bute Docks, Cardiff, the improved disci- 
pline, and special advantages afforded by the changes in manage- 
ment, or administration, have already told well. None are quicker 
in learning and appreciating this than the captains of our coaling 
sailers and steamers. The whisper of a difficulty with men is 
always sufficient to send a fleet of vessels elsewhere. 

The French trade is slow, and for shippers unremunerative. 
Coasting also, as a rule, can be had at lowest rates, there being 
such an influx of new men into the business. A screw steamer, 
2400 tons burden, was launched at Wallsend last week for Stally- 
brass, of Cardiff. Speculations are again beginning to suggest the 
feasibility of shipbuilding on Cardiff shores. Since Scott Russell’s 
era little has been done in that line, though the opening is a good 
one. Most of the works have appliances for turning out plates. 

The patent lift invented by Mr. Thomas, of Merthyr and Cardiff, 
and which wasexhibited at the Royal AgriculturalShow, has proved a 
great success with the improvement that was lately added. 


SovtH KEnsIncton MuskuM.—Visitors during the week ending 
July 16th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10a.m to 10p.m., Museum, 9879; mercantile marine, building 
materials, and other collections, 4208. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
2243; mercantile marine, building materials, and other collections, 
545. Total, 16,875. Average of corresponding week in former 
years, 18,584. Total from the opening of the Museum, 20,144,681. 

THE New Liner SeRv1IA.—While this splendid new 
vessel, built by Messrs. Thomson, of Clydebank, was pi i 


down the Clyde a few days ago, with the object of having her ex-- 


perimental trials made, it was unfortunately observed that a 
crack was opening out in the main crank shaft. Although it 
might have been possible to work the vessel for some time with the 
shaft, yet it has been deemed advisable to have it taken out and 
either thoroughly repaired or a new one substituted. The work 
will, it is expected, occupy about two months. The shaft was 
made at the Lancefield Forge, Glasgow, and is probably the largest 
hitherto placed in any Clyde-built steamer. ‘The Servia is a vessel 
of 8500 tons, 530ft. in length, and the largest merchant vessel yet 
built, with the exception of the City of Rome, recently launched 
at Barrow-in-Furness, excluding the Great Eastern. 


PATENT OFFICE FEES.—-From a return just issued showing a 
classification of the whole receipts from the Patent-office for the 
year 1880-81, including stamps, under five heads, viz.: Initial 
stages; third year fees; seventh year fees; other fees, certificates, 
sales, &c.; designs and trade marks, we obtain the following 
information : The amounts made on petitions for letters patent 
was £28,060 ; on applications with complete specifications, £1105 ; 
notices to abbey £20,230 ; warrants, £18,300; letters patent, 
£18,275 ; final specifications, £16,625; notices of objection to grant, 
£82 ; notices of objection to sealing, £20; on oppositions, £122 ; 
giving a total of £102,819. Third year fees came to £50,300 
seventh year fees to £26,100; other fees, certificates, sales, &c., to 
£3544; and designs and trade marks, £4982 and £3784 respec- 
boy _ in all £8766. The total receipts have, therefore, been 

529. 


SaniTaRY INSTITUTE OF GREAT BrITAIN.—At the anniversary 
meeting of the Sanitary Institute of Great Britain, held at the 
Royal Institution, Albemarle-street, on Thursday, July 14th, 
Right Hon. Earl Fortescue in the chair, an address was delivered 
by Prof. F. S. B. F. De Chaumont, M.D., F.R.S., chairman of the 
council, entitled ‘‘ Modern Sanitary Science,” and the medals and 
certificates were awarded to the successful exhibitors at the exhibi- 
tion held at Exeter, in October, 1880. At the close of the address 
the chairman, the Right Hon. Earl Fortescue, called upon Dr, A. 
Carpenter to Wek a vote of thanks to Prof. F. 8. B. F. De 
Chaumont, M.D., F.R.S., which was seconded by G. J. Symons, 
F.R.S. Earl Fortescue, in putting the motion, spoke of the plea- 
sure with which he had listened to the address, and fully endorsed 
the wisdom of the paper, and spoke of the interest he had formerly 
taken in the sanitary condition of the army. A vote of thanks to 
Earl Fortescue was moved by Mr. W. H. Michael, Q.C., and 
seconded by E. Chadwick, C.B. Dr. A. Carpenter, Dr. H. C. 
Bartlett, E. Chadwick, C.B., Dr. B. W. Richardson, F.R.S., Earl 
Bathurst and Earl Fortescue were among those present. 


DeaTH OF Mr. WILLIAM EXALL.—We announce with regret 
the death of Mr. Exall, one of the founders of the Katesgrove Iron- 
works, now the Reading Ironworks. Mr. Exall was a man of great 
ingenuity. He took out several patents, the first of which was 
granted in 1846 for wheel-making machinery and for rolling endless 
tires and band saws. A patent of 1848 has reference to a method 
of constructing concaves of thrashing machines, and regulating the 
distance between the concave and drum, and it also includes 
improvements in steam engines and boilers, horse gears, and in 
wheels with wooden teeth. In 1851 he had a patent for chaff- 
cutting machines, thrashing machines, mowing machines, and agri- 
cultural engines. In the following year the subject of bread and 
biscuit making was attracting his attention, and he took out a 

tent for improvements in machinery for kneading and treating 
; ee His name also a) in the patents in use for the years 
1854, 1855, 1856, 1858, 1863, and 1867, in connection with chaff- 
cutters, thrashing machines, wang machinery, valve motions for 
steam engines, and boilers for portable steam engines. In Reading 


Mr. Exall was much liked and highly respected. He died at Holy 
Brook House, Reading, on the 14th instant, aged seventy-two, 
esday, in Reading Cemetery. ; 


| 
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THE PATENT JOURNAL. 
Condensed jrom the Journal of the Commissioners of 
Patents, 

*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
Jinding the numbers of the Specyication. 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

12th July, 1881. 

8042. Banp Saw Macurnes, A. Dodman, King’s L; 
and N. G. Kimberley, London. 

3043. Bicycues, G. J. T. Barrett, London. 

3044. EnvELopes, W. McKenzie.—{S. Grant, Boston, U.S.) 

3045. Suvutries, J. Broadhead, Huddersfield. 

3046. Sprnnrnc Corton, T. Coulthard, Preston. 

3047. Mountrine for Boots, L. Bensel, Iserlohn. 

8048. Comprnc Macutines, C. A. Barlow.—{M. P. P. 
Baudouin, Paria. 

3049. Lamps, F. Haddan. -(Z. Woolley, Mendon, U.S.) 

3050. Furnaces, J. A. King and J. Little, Dublin. 

3051. Forcinc Apparatus, G. Wilson, Westminster. 

3052. Haviinc Enorxes, D. Greig and R. Shaw, Leeds. 

3053. Barrery TeLerHones, L. Jacobson, Berlin. 

3054. Brooms, A. Denjoy, Auch. 

3055. Disinrectine Apparatus, C. M. Scott, Dalkey. 

3056. TrREaTING Firurp Siac, A. M. Clark.—(4. D. 
Elben, Hoboken, U.S.) 

3057. Boots and SHogs, C. Lion, London. 

3058. Bearrines, W. Lake.—(J. R. Baker, Jersey, U.S.) 

13th July, 1881, 

3059. Converinc Goops, J. Ingleby.—{J. Pechar, 
Teplitz, Germany.) 

3060. Taverne up Rounp Bars, W. Brown, Sheffield. 

3061. Pencit Cases, W. E. Wiley, Birmingham. 

8062. TrEaTInG Woop, C. D. Ekman, London. 

3063. Yeast and Vinecar, J. Jensen, Newcastle-on- 
Tyne.—(N. Rasmussen, Copenhagen.) 

3064. Dryinc SuGar, A. Scott, jun., J. D. Scott, and 
T. R. Ogilvie, Greenock, 

3065. Propettinc Sarps, E. A. Brydges.—(J. B. 
Merkl, Berlin.) 

3066. Mu tes, H. Robinson, Bolton. 

3067. Dravcut from Curmneys, J. Gilmore, 
Lower Norwood, and W. R. Clark, Peckham, 

3068. Stays, &c., R. Auerbach, London. 

3069. Gas, W. R. Lake.—(A Wittaner, Antirerp.) 

14th July, 1881. 

3070. Boots and SxHoes, J. Robertson, London. 

8071. PapeR-cuTTine Macuines, H. P. Trueman, Bir- 
mingham. 

3072. Prroxttieg, &c., C. F. Claus, London. 

3073. Lamp Casinos, &c., D. Graham, Glasgow. 

3074. Turbines, F. W. Haddan.—{J. J. Delori, Belgium. 

3075. Lockine, &c., Levers, M. C. Denne, Sussex, an 
T. J. Denne, Surrey. 

8076. ALcoHoL, W. R. Lake.—{L. Sulzer, Vienna.) 

8077. SPEED INpicaTors, H. 8S. and E. Shaw, Bristol. 

3078. Cakes, &c., W. R. Lake.—{J. H. Mitchell, U.S.) 

9. Fire-crates, J. Cornforth and E. T. Burton, Bir- 
mingham. 

3080. Looms, J. Clayton and T. Richmond, Burnley. 

. Untnats, W. Dawes, W. & D. Thompson, Leeds. 

$2. Foop for Horses, J. Long, Reading. 

3. Foop for Horsgs, J. Long, Reading. 

. Fastenrxe, &c., R. J. 8. Joyce, London. 

35. ALarms, &c., R. Roger, Stockton-on-Tees. 

5. Hammocks, A. M. Clark.—(V. P. Travers, U.S.) 
METALLIc Tubes, &c., J. V. Jones, Saltley. 

. STEEL, W. T. Whiteman.—(C. Martin, Belgium.) 

15th July, 1881. 


. Heatinec Water, J. Fraser & E. Welch, London. 

. Sappies, W. F. D. Schreiber, Roundwood. 

- Meters, T. R. and T. W. Harding, Leeds. 

. TENTERING Macuings, F. Craven, Brighouse. 

. Drrinc Macuinery, W. and D. Gibbs, Chingford. 

3094. PropeLiinc Suips, H. J. Allison.—(7.G. Widmer, 
Boston, U.S.) 


Macurxes, W. Mather, Manchester, and 

M. Lechner, Richmond. 

8096. ORNAMENTING Covers of Books, L. Dee, London. 

3097. Sortinc Woot, E. de Pass.{(M. H. Blank and 
Garnier, Aix la Chapelle, Germany.)| 

Case, 8S. Guiterman.—(L. L. Tower, New 

ork, 

3099. Currinc Screw Tureaps, W. R. Lake.—(F. Arm- 
strong, Bridgeport, U.S.) 

3100. Gas, W. R. Lake.—(Z. W. 
Hartford, U.S.) 

8101. Ramway Brakes, W. Parsey, Brighton. 

16th July, 1881, 

. Borrie Storrers, A. T. King, Nottingham, 

3. SreaM Surps, R. F. Farlie, London. 

. Breap, G. W. Simmons, London. 

5. Piates, R. Jones, Abercarn. 

3. HorsesHogs, T. Grason, Emley. 

7. Heatinc, H. Haddan.—{J. F. Lebreton, France.) 

8. Scourine, H. J. Haddan.—(L. Poitven, France.) 

. Frre-ars, L, de la Bastide, France. 

. TricycLes, W. H. Howarth, Cleckheaton. 

- Exnrsitinc Apparatus, C. & J. Elstob, London. 

2. KING E, Ormerod & J. Higson, Atherton. 

3. Enctngs, E. Eteve and C. G. Lallement, Paris. 

8114. Roors, W. Lake.—(J. Schieder d-C. Polzer, Vienna.) 

$115. Service Boxes, F. Wirth.(G@. Mack, Germany.) 

18th July, 1881. 

$116. Ratstnc Burnps, G. Furness and J. Robertshaw, 
Manchester. 

8117. Boots, &c., A. Christophe, Litge. 

3118. Lamps, &c., C. Saunderson, Kilburn. 

20. Krers, H. Brandes.—{7. Harbeck ai ° 
eck and A. Hasperg, 

3121. Rance-Frnper, G. W. Hart, Portsca. 

3122. Evecrric Brinces, St. G. L. Fox, London. 

3123. Ice, E. Edwards, London. 

3124. Boots and SHoes, J. Robertson, London. 

2125. Drittine Macuine, W. Allan, Sundorland. 

3126. Tropes, F. H. F. Engel.—(J. Empson and 
Co., Germany.) 

$127. SILK-DREssING MacHINERY, A. Greenwood.—(A. 
Schiile, Switzerland.) 

8128. Looms for Wzavina, T. Singleton, Darwen. 

3129, REPRODUCTION of Sounp, J. J. Walker, London. 

$130. Evaporatinc Apparatus, W. R. Lake.—(J. A. 
Morrell, U.S.) 

$131. HorsesHogs, W. R. Lake.—(J. A. Burden, U.S.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
8041. &c., A. 8S. Murphy, Philadel: 
1th July, 1881.” 
8058. AxLes of Rattway Venicies, W. R. Lake, South- 

ampton-buildings, London.—Com. from J. R. Baker, 


Jersey, U.S.—12th July, 1881. 
Clark, Chancery-lane, 


3086. Hammocks, &c., A. M. 
London.—A communication from V. P. Travers, New 
York, U.S.—14th July, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 
2775. Dressixc &c., A. Crabi 
wae, al, Dre 
776. Sopa, &., W. Weldon, Red _ 
11th July, 1878, 


2792. Pap &c., Boxxs, J. P. Lawrence, St. Mary 
Axe, London.—12th July, 1878. 

2800. Pxroro-cuemicaL Printinc, W. Willis, jun., 
Bromley.—12th July, 1878. 

2809. Woven Faprics, R. Orchar and J. Graham, Dun- 
dee.—13th July, 1878. 

2815. Harvestinc Macuines, W. McIntyre Cranston, 
and T, Culpin, Worship-street, London.—13th July, 
1878. 

2846. Coatinc Surrs’ Borroms, H. A. Harvey, Ply- 
mouth.—l7th July, 1878. 

2863, Sarery Hypravutic Lirts, C. Baldwin, Strand, 
London,—18th July, 1878. 

2916. &c., Fasrics, E. and S, Tweedale, 
Accrington.—22nd July, 1878. 

2938. Corps, &c., J. and J. E, Newton, Saddleworth. 
—24th July, 1878, 

3004. &c., and 8S, Tweedale, 
Accrington.—20th July, 1878. 

2829. Cuoprine Sucar, F. McCrea, Carlton Lodge, 
Ealing, and E. A. Cowper, Great George-street, Lon- 
don.—16th July, 1878. 

2844. Topacco Pires, &c., G. Castleden, Canterbury. 
—l7th July, 1878. 

2854. VecrTaBe, &c., Putp, E. C. Vickers and E. W. 
Knowles, Compton-street, London.—17th July, 1878. 

2856. Sewinc Macurnges, E. Hunt, Glasgow. — 17th 
July, 1878. 

2869. CRANK AXLes, Sir J. Whitworth, Manchester.— 
18th July, 1878. 

2870. Meratuic Sprine Larus, C. 8S. P. Wood, Bir- 
mingham.—18th July, 1878. 

2881. Traction, &c., Encixes, C. Burrell and R. Ed- 
wards, Thetford.—19th July, 1878. 


J 2990. Fixine, &c., Encaustic Tives, W. Godwin, Lug- 


wardine.—27th July, 1878. 

3018. Paper Baos, C. B. Stilwell, Worcester, U.S.— 
30th July, 1878. 

3231. Rotary, &c., Excrnes, J. E. A. Gwynne, Essex- 
street Works, London.—15th Augus‘, 1878. 

2871. &c., Vessets, A. M. Clark, Chan- 
cery-lane, London.—18th July, 1878. 

2874. Preparinc, &c., Woot, H. B. Barlow, Man- 
chester.—18th July, 1878. 

2908. Forcinc Fiuips, A. M. Clark, Chancery-lane, 
London.— 20th July, 1878. 

3134. Evecrricity, C. H. Siemens, Queen Anne's Gate, 
London.—sth August, 1878. 


Patents on which the Duty of 
£100 has been pai 
2308. Cicaretres, J. Schloss, Cannon-street, London. 
—2nd July, 1874. 
2638. Curtinc Woop, M. Glover, Wortley, near Leeds. 
—28th July, 1874. 
2516. Steam Generators, C. D. Abel, Southampton- 
buildings, London.—1S8th July, 1874. 
2524. Frrerroor Structures, F. 8. Brereton, Lincoln’s- 
inn-fields, London.—18th July, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 5th August, 1881. 

948. Mincinc Macuine, W. A. Barlow, St. Paul's- 
churchyard, London.—Com. from Wilhelm v. Krause. 
—5th March, 1881. 

1005. Borers, A. Specht, Hamburg.- Com. from 
T. Harbeck and A. Hasperg.—9th March, 1881. 

1033. Consuminc Smoke, G. Hunter, Leeds. — 10th 
March, 1831. 

1035. CLeanine, &c., Knives, H. Courteen, Clapham- 

, London.—10th March, 1881. 

1036. MeTaLLURGICAL FurRNacEs, J. H. Johnson, Lin- 
coln's-inn-fields, London.—Com. from C. Pernot, 
Paris.—10th March, 1881. 

1088. WaTER-CLOsET Apparatus, W. R. Lake, South- 
ampton-buildings, London.—Com. from A. Edwards, 
—l0th March, 1831. 

&c., K. Proctor, Burnley.—1llth March, 

1065. TempereD Sree: Wire, W. F. Bateman, Low 
Moor.—1l1th March, 1881. 

1066. StRaryine Pucr, G. Tidcombe, jun., Watford.— 
llth March, 1881. 

1069. Date Powper, F. Pool, Charleston, U.S.—12th 
March, 1881. 

1072. Rartway Swrrcues, A. E. McDonald, New York, 
U.S.—12th March, 1881. 

RecuLatinc Apparatus, H. Charlton, Gates- 


-on-Tyne, and J, W. Wailes, Wednesbury.—12th 
March, 1881. 


and J. Whyte, Glasgow.—12th March, 1881. 

1079. Grmp, &c., O. L. Deschamps, Paris. — 12th 
March, 1881. 

1104. Bavrse Hay, J. H. Ladd, Queen Victoria-street, 
oe from P. K. Dederick.—14th March, 

1163. Destccatinc Eoos, E. P. Alexander, Southamp- 
ton-buildings, London.—Com. from L. J. Cadwell.— 
17th March, 1881. 

1196. Noy-conpuctinc Composrtions, D. H. Dade, 
Bermondsey.—18th March, 1881. 

1215. Marine VEGETABLES, J. Imray, Southampton- 
London.—Com. from Monsieurle Marquis 
Alexandre de Saint-Yves.—19th March, 1881. 

1257. Lavine TELEGRAPH WIRES, 8. Pitt, Sutton.—Com. 
from W. B. Espeut.—22nd March, 1881. 

1258. Packrne Bort ss, 8. C. Davidson, Belfast. —22nd 
March, 1881. 

1282. Steam Borers, C. W. King, Manchester.—23rd 
March, 1881. 

1283. MutticHarce Guns, F. J. Cheesbrough, Water- 
street, Liverpool.—Com. from J. R. Haskell.—z3rd 
March, 1881. 

1300. Herts, &c., of Boots, A. Sumner, City-road, 
London.—23rd March, 1881. 

1353. Supptyine Steam, &c., T. Ritson, Greenock, 
N.B.—Com. from T. A. Ritson.—26th March, 1881. 
1380. ORNAMENTAL ScrEENs, W. E. Crowther, Man- 

chester.—29th March, 1881. 

1510. HEExs, &c., of Boors, F. Hocking, Quality-court, 
Chancery-lane, London.—6th April, 1881. 

1815. WATER-CLOSET CisTERNS, H, and Sutcliffe, 
Halifax.—27th April, 1881. 

2017. Sopa, E. Solvay, Brussels.—9th May, 1881. 

2113. Sopa, E. Solvay, Brussels.—14th May, 1881. 

2268. Roapways, W. R. Lake, Southampton-buildings, 
London.—-Com. from P. Kiss.—24th May, 1881. 

2347. Permanent Way, A. J. H. Smythe, Athlone, 
Ireland.—28th May, 1881. 

2354. Pumps and Pistons, B. B. Schneider, Orange, 
U.S.—Com. from W. Dette.—28th May, 1881. 

2391. of Lime, E. Solvay, Brussels.—3l1st 


May, 1881. 

2424. Sewine Macurnes, G. F. Elder, Lochee, N.B.— 
2nd June, 1881. 

2446. Spikes, &c., 8S. E. Mossberg, Elfkarled.—3rd 
June, 1881. 

2472. Cueckinc Apparatus, W. M. Llewellen, Bristol. 
June, 1881, 

2504. Gas Motors, C. W. Siemens, Queen Anne’s-gate, 
Westminster.—9th June, 1881. 

2528. Gas, J. Dixon, Water-street, Liverpool.—l0th 
June, 1881. 


2572. Evecrric Lamps, H. E. Newton, Chancery-lane 
London.—A communication from C, A. Hussey and 
8. Dodd.—14th June, 1881. 

2636. Gas Cooxinc Apparatus, G. J. Cox, Lower Fant- 
road, Maidstone, Kent.—1l6th June, 1881. 

2793. Venetian Buinps, J. L. Seymour, Malpas-road, 
New Cross, Kent.—25th June, 1881. 

2807. TeLecrapn Capes, A. C. Ranyard, Old-square, 
Lincoln’s-inn, and J, A. Fleming, St. John’s College, 
Cambridge.—27th June, 1881. 

Propucine Desioans, E. Lee, Leeds.—27th June, 


3041. &c., M Philadelphia, U.S.— 
llth July, 1881,” 


Last day for fling opposition, 10th August, 1881. 

529. Presstnc Macurnery, B. C. D. Greenhill, Manor 
House, Somerset.—Sth February, 1881. 

1030. Musica. Instruments, T. Paterson, Queen's- 
square-place, London.—10th March, 1881. 

1107. Evecrricat Bats Apraxatus, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
B. Barda.—l4th March, 1881. 

1116. Meagvrino Apparatos, A. Légé, Clerkenwell.— 
15th March, 1881. 

1118. &c., Macutnery, C. Binney, Ilford, 
and 8, W. Blyth, Ongar.—15th March, 1881. 

1121. Cast Iron Pots, J. V. Hope, Wednesbury.—15th 
March, 1881. 

1137. Sueets, &c., of Try, F. H. F. Engel, Hamburg. 
—A communication from the New York Hamburger 
Gummiwaaren Compagnie.—l6th March, 1881. 

1146. Water Heaters, A. Sweet, Hampstead-road, 
London.—16th March, 1881. 

1155. Fire-sricks, &c., 8. J. Payne, Charlton.—16h 
March, 1881. 

1178. Tas Connectors, T. Walker, Birmingham.— 
17th March, 1881. 

1190. Curtine Teeru of Comas, F. H. F. Engel, Ham- 
burg.—Com. from the New York Hamburger Gum- 
miwaaren Compagnie.—18th March, 1881. 

1222. BREECH-LOADING SMALL-aRMs, W. H. Monks, 
Chester.—19th March, 1881. 

1230. UNBREAKABLE Composition, A. C. Henderson, 
Southampton-buildings, London.—A communica- 
tion from J. W. Platonoff.—2lst March, 1881. 

1243. CusHions, 8. Newington, Ridgeway.—2lst 
March, 1881. 

1260. ReversisLe Garments, W. E. Gedge, Wellington- 
street, Strand, London.—A communication from 8. 
Rosenthal.—22nd March, 1881. 

1305. Sawtxc Macurngs, O. C. P. and R. A. E. Fleck, 
Berlin.—24th March, 1881. 

1323. CaRTRIDGES, W. R. Lake, Southampt gs, 

ondon.—Com. from L, Létrange.—24th March, 1881. 

1331, Enxicurine Gas, J. Livesey, Victoria-chambers, 
Westminster.—25th March, 1881. 

1373. CoLouRiNG Matrers, O. N. Witt and H. Koechlin, 
Miilhausen, Germany.—28th March, 1881. 

1375. Recutatinc Apparatus, F. W. Eames, Water- 
town, U.S., and J. McIntosh, Liverpool. — 28th 
March, 1881. 

1387. Sirrinc Crxpers, T. Bradford, High Holborn, 
London.—29th March, 1881. 

1402. Sranps, J. Kettle, Stepney Green, London.—30th 
March, 1881. 

1406. Coatine Piates of Metat, J. Lysaght, Bristol.— 
30th March, 1881. 

1439. Vatves, W. H. Westwood and E. T. Wright, 
Dudley. —lst April, 1881. 

1455. Looms, J. Wood, Bingley.—2nd April, 1881. 

1631, Permanent Way, A. J. Acaster, Sheffield.—14th 
April, 1881. 

1698. Motive Power, G. W. von Nawrocki, Leipziger- 
strasse, Berlin. -A communication from R. Schultz. 
—19th April, 1881. 

1897. Srortne, &c., Gas, W. A. Barlow, St. Paul's- 
churchyard, London. -2nd May, 1881. 

2377. Preservinc Aves, E. J. T. Digby, Hammer- 
smith.—3lst May, 1881. 


hnild? 


2494. Ware Compounns of Leap, A. French, Morris- - 


ton.—8th June, 1881. 

2525. Guazine Paper, T. R. Johnston, Edinburgh.— 
10th June, 1881. 

2580. Propucine ALumina, J. Webster, Solihull.—l4th 
June, 1881, 

2592. TELEPHONIC Conpuctors, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from H. 
A. Clark.—14th June, 1881. 

2626. Clocks, A. W. L. Reddie, Chancery-lane, Lon- 
don.—Com. from H. J. Davies.—16th June, 1881. 

2660. Feepinc Apparatus, A. M. Clark, Chancery- 
ae London.—Com. from E, Gessner.—l7th June, 


881. 

2757. Wixprna, &c., Yarn, J. and T. A. Boyd, Shettle- 
ston.—24th June, 1881. 

2825, SEPARATING Street, E. Hunt, Glasgow.—Com. 
from J. King.—28th June, 1881. 

2851. Evecrric Licatinc Apparatus, W. R. Lake, 
Southampton-buildings, London.—Com. from J. J. 
Wood.—29th June, 1881. 

2871. BREECH-LOADING SMALL-aRMs, W. Tranter, Bir- 
mingham.—lst July, 1881. 

2879. E, Tyer, Ashwin-street, 
Dalston.—lst July, 1881. 

2917. THREAD Bossins, G. W. von Nawrocki, Leipziger- 
Berlin.—Com, from A. Englisch.—4th July, 

2947. CLEANING Frerovs Mareriats, W. R. Lake, 
Southampton-buildings, London.—Com, from C. A. 
Dresser.—5th July, 1881. 

2959. Street, &c., J. C. Ramsden, Gristhorpe Hall, 
near Filey.—6th July, 1881. 

3007. Binpixe Books, H. G. Thompson, New Haven. 
—Com. from 8. E. Mower.—sth July, 1881. 


Patents Sealed. 
List oy Letters Patent which passed the Great Seal on 
the 15th July, 1881.) 

216. Traction Enoines, J. F. Dyson, Stainland.—17th 
January, 1881. 

217. Separatino Crnpers, T. H. Williams, Long Acre, 
London.—l7th January, 1881. 

224. Power Hammers, J. F, M. Pollock, Leeds, and T. 
Beeley, Manchester.—18th January, 1881. 

226. Saogs, &c., of ANtmats, H. Bland, Luton.—1sth 
January, 1881. 

230. Foot-coverincs, P. Martin and T. H. Sneyd, 
Sheffield.—19th January, 1881. 

234. Prerarinc Fiprovus Susstances, T. C. Fawcett, 
Leeds.—19th January, 1881. 

235. Samptine Liquips, J, O'N. Mackle, Liverpool.— 
20th January, 1881. 

247. ORNAMENTAL ENAMELLING of Iron, F. Winterhoff 
and H. C. Webb, Worcester.—20th January, 1881. 
253. Propucinc Evectric Currents, C. G. Gumpel, 

Leicestcr-square, London.—20th January, 1881. 

260. TricycLe Seats, J. Turner, Coventry, and J. A. 
Lamplugh and G. F. Brown, Birmingham.—20th 
January, 1881. 

271. SypuHon Tap, H. J. Allison, Southampton-build- 
ings, London.—21st January, 1881. 

277. Ore Separators, R. H. Brandon, Rue Laffitte, 
Paris.—2lst January, 1881. 

283. Suapinc Prares, T. Turton and R. Roberts, Liver- 
pool.—22nd January, 1881. 

285. Sizersc Macuines, H. Livesey, jun., Greenbank, 
Blackburn.—22nd January, 1881. 

288. CONTROLLING of Encines, J. Richardson, 
Lincoln.—22nd January, 1881. 

311. ORNAMENTING SurFaces, H. E. Newton, Chancery- 
lane, London.—24th January, 1881. 

326. Sewinc Macurnes, R. H. Brandon, Rue Laffitte, 
Paris.—25th January, 1881. 

366. AERATED Liquips, F. Wirth, Frankfort-on-the- 
Maine, Germany.—27th January, 1881. 

372. Raistnc SuNKEN Surps, O. Wolff, Schloss-strasse, 

en.—27th January, 1881. 

397. BREECH-LOADING FireE-aras, J. T. and J. Rogers, 
Birmingham.—29th January, 1881. 

436. TRANSFERRING Desicns, C. Poirson, Stamford- 
street, London.—2nd February, 1881. 

473. Conveyinec Apparatus, E, P. Alexander, South- 
ampton-buildings, London.—4th February, 1881. 

592. On &c., T. R. Harding, Leeds.—10th Febru- 
ary, 

728. Macnesta, &c., C. Pieper, Gneisenau-strasse, 
Berlin.—19th February, 1881. 

757. Pumprnc Water, &c., W. Anderson, Whitehall- 
place, and W. Airy, Queen Anne's-gate, Westminster. 
—22nd February, 1881. 

796. APPLIANCE to Boots, H. Bland, Luton.—24th 
February, 1881. 

1095, WHiTELEaD, H. J, B. Condy, Battersea.—l4th 

1180, N. K. Husberg, Im 

. Gzarine, N, us! Steckholm,— 
18th March, 1981,’ F 


1268. Srorrers, N. Thompson, Southampton-build- 
ings, London,—22nd March, 1881. 

1272. Corron-covereD Wine, W. R. Lake, Southamp- 
ton-buildings, London,—-22ad March, 1881, 

1639, NrrRo-BENZOLE, J. Deucker, Manchester.—lith 
April, 1881, 

1726. Eveorrican Catt, W. R. Lake, Southampton- 
buildings, London.—20th April, 1881. 

1734. CenrrirucaL Macnines, B, H. Remmers, Glas- 
gow.—22nd April, 1881. 

1824. Tricycies, T. Banister and 8. Lees, Rochdale,— 
—27th April, 1881. 

1862, Sucar, W. R. Lake, Southampton-buildings, 
London.—29th April, 1881. 

1912. BurnisHine Apparatus, W. R, Lake, Southamp- 
ton-buildings, London.—3rd May, 1881. 

1914. Exurprrinc Carps, W. R, Lake, Southampton- 
buildings, London.—3rd May, 1881, 

1944, RerriGERATING Macuines, J. Klein, New 
York, U.S.—-4th May, 1881. 

1962. ELonaatinG Buanks, H. J. Haddan, Strand, 
London.—5th May, 1881. 

1977. Lanp, F. H. P. P. Oram, St. Paul’s-road 
Tottenham.—6‘h May, 1881. 

2042. Roor-currinc Macuines, J. Hornsby and J, 
Money, Grantham.—10th May, 1881. 

2134. Currina CyLinpricaL Cores, J. Gazeley, 
Watervleit, New York.—16th May, 1881. 

2206. Makina Cigars, A. M. Clark, Chancery-lane, 
London.—20th May, 1881. 

2226. NiTRO-GLYCERINE Compounps, G. 8. Dean, San 
Francisco.—21st Mey, 1881. 

2234. AXLE-BoxEs, W. G. Raoul, Macou, U.8.—2lst 
1881. 


(List of Letters Patent which passed the Great Seal on the 
10th July, 1881.) 

248. Heatinc Apparatus, E. de Pass, Fleet-strect, 
London.—26th January, 1831. 

239. Heat Reoautatrors, E. de Pass, Fleet-street, 
London.—20th January, 1881. 

264. Propucine Lieut, A. Apps, Strand, London.— 
21st January, 1881. 

268. Ve.vers, &c., H. Lister, Huddersfield.— 21st 
January, 1881. 

286. TeLeruones, F. H. F. Engel, Hamburg.—22ad 
January, 1881. 

297. Stark Rop Eyes, M. and M. M. Lenzberg, South- 
place, London.—22nd January, 1881. 

302. Setvaces, H. H. Lake, Southampton-buildings, 
London,—222d January, 1881. 

304. Carpon, &c., R. Werdermann, Princess-street, 
Surrey.—22ad January, 1881. 

305. Gas Sroves, A. C. Henderson, Southampton- 
buildings, London,—24th January, 1881. 

308. Corps for Brnpinc Fopper, J. Wetter, Strand, 
London.—24th January, 1881. 

$22. Suips and VessEts, C. Cullen, Rosherville.—25th 
January, 1881. 

337. Fastentnes for Bexts, &c., J. Hinks and 
Hooper, Birmingham.—26th January, 1881. 

$52. Rar-way Wueexs, J. W. Howard, Fenchurch- 
street, London, and D. H. O'N. Neale, Elm-terrace, 
Woodforc.—26th yvanuary, 1881. 

407. Looms, J. Kenyon, Blackburn.—29th January, 1881. 

432. Grixpinc Razor Buapes, H. H. Lake, Southamp- 
ton-buildings, London.—1st February, 153). 

437. DecoratinG Soap Cakes, P. Chapelain, Paris. - 
2ad February, 1881. 

i —8rd Febru- 


held BR 
bir 


453. Hurpves, J. 8 
ary, 1881. 

492. Sarety, &c., Lamps, V. Ragosine, Moscow.—5th 
February, 1881. 

504. TreaTING Maize, &c., J. Boydell, Portland-street, 
West Dublin.—5th February, 1881. 

506. Fixine Rats, F. C. Glaser, Berlin. —5th February, 
1881. 

571. &c., H. Berlin.—10th 
February, 1881. 

673. Sarety Vatves, J. D. Adams, Marshall-street, 
London.—16th February, 188L 

693. SUBMARINE Boats, I. Nordenfelt, St. Swithin’s- 
lane, London.—1lith Felruary, 1881. 

759. PREVENTING INcrusTaTION in Boers, W. P. 
Thompson, Holborn, London.—23rd February, 1881. 

775. Opera Grasses, C. D. Abel, Southampton-build- 
ings, London.—23rd February, 1881. 

1350. Pickiine Irox, J. Williams and G. L. Morris, 
Landore.—26th March, 1881. 

1384. Execrric Iicutinc Apparatus, W. R. Lake, 
Southampton-buildings, London.—29th March, 1881. 

1548. Sewinc Macuines, J. W. Ramsden, Leeds.— 
8th April, 1881. 

1624. ELecrric TeLecrapus, A. Muirhead, Regency- 
street, and H. A. C. Saunders, Old Broad-street, 
London.—13th April, 1881. 

1795. Guass, C. A. Schon, Hamburg.— 26th April, 1881. 

1796. Rartway SicNauuino, H. Morris, Manchester.— 
26th April, 1881. ; 

2115. Curuino, &c., Harr, J. Careless, Birmingham.— 
14th May, 1881. ; 

2179. Propuctnc METAOXYBENZALDEUYDE, J. A. Dixon, 
West George-street, Glasgow.—18th May, 1881. 

2217. ELecrricat W. R. Lake, Southampton- 
buildings, London.—20th May, 18*1. 

2283. Wire Faprics, A. M. Clark, Chancery-lane, Lon- 


don.—24th May, 1881. 
A. M. Clark, Chancery-lane, 
1 


6 


Mestern, 


2303. Frum Mere 
London.—25th Mayf 1881. 
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*,* Specifications will be forwarded by peed from 
the Patent-office on receipt of the amount of price and 

e. Sums exceeding 1s, must be remitted by 
Bost office order, made payable at the Post-office, 5, 


High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4359. Creanina Iron Wire, &c., W. Hewitt.—26th 
October, 1880.—(Void.) 4d. 
This relates to collecting and utilising the hydrogen 
gas generated in cleaning wire, &c. e wire, &c., is 
treated in a suitable vessel, the vessel being provided 
with @ movable air-tight cover, and connected with a 
gas reserveir, 
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1077. Looms for Weavina, J. Slimon, Kirkintillock, 
| 
| 
| 
2543. Soap, A. J. Boult, High Holborn, London.—A 
communication from C. 8. Higgins.—11th June, 1881. 
2548. Teapot, J. A. Gilbert, Mount Pleasant, London. 
| —llth June, 1881. 
| 
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4548. Separatine CHARCOAL, SuGAR, &c., 
D, MacKachran.—bth November, 1880.—( Void.) 2d. 
Consists in an arrangement of magnets (either per- 
manent or electro-magnets), the matter to be treated 
being passed slowly across. 
4652. Consumina Smoxe, J. Teale.—11th Novenber, 
1880.—(Void.) 2d. 

Two bridges are constructed inside the flue with air 
passage between regulated, by a valve. The smoke 
= through passages in a fire-brick lining, which 

ving hot causes the smoke to be consumed, 

4675. Fotpine Coucn, A, and Lloyd.—13th Novem- 
ber, 1880. 6d, 

Relates to an arrangement by which the couch ean 
be used either as a sofa or Wed, Consists in the 
manner of hinging side and top frames to the bottom 
frame, so as not to be inconvenient to anyone lying 
down. 

4754. Sreerinc Gear, &c., R. 
November, 1880. 6d. 

This relates to a buffer to be linked up in the steer- 
ing chains so as to take up sudden shocks, and it 
consists of two shackles composed of eyes B and bolts 
C, which pass through dise plates, and are held by 


Wotherspoon.—18th 


nuts. Aspring F is compressed between the discs. 
A piece of square iron fits between the bolts, so as to 
form a solid filling to the spring, and also acts as a 
uard to take off the strain from the spring when it 
yecomes excessive. The whole apparatus rests on 
wheels H which run on the deck. 
4'768. oF Grass, &c., J. Couper.—19th 
November, 1880.—(Void.) 2d. 

Consists in applying to the back surface of the glass 
a coating of silver, gilt or white or coloured stucco on 
the blank parts of a pattern already produced. The 
— may be produced by printing, or transferred, 
peing secured*to the glass by a backing of stucco, 
varnish, &&. 

4777. Sticina Macnuine, A. C. Herts,—10th Novem- 
vy 1880.—(A communication from J. Herts.) 6d. 

Consists in an arrangement of a cutting knife in a 
sliding frame, with a regulating board. The arrange- 
ment allows the apparatus to be readily folded up when 
notin use, and is provided with wedges and grooves 
for quickly and efficiently fixing same. 

4786. Teapots, W. H. Andrew.—19th November, 1880. 
Void.) 

Relates, First, toa stirrer connected with the knob 
of the pot or otherwise ; and Secondly, for reheating 
the tea by introducing hot liquids in suitable vessels 
rotated on the stirrer. 

4'788. Paper, &c., J. Davies.—19th Novem- 
ber, 1880.—{Toid.) 4d. 

Relates to improvements in folding, securing the 

rts, and trimming the edges. The action of the 

olding is as follows: The shect on passing over the 
folding cylinders is forced by the knife into a groove 
cut in the cylinder. It is there gripped at the fold or 
crease by a series of grippers. It then passes on 
through gripping rollers to a second fold, At the last 
fold is an arrangement for suppl. ring wire, which is 
apes in the act of folding into the form of the letter 
} round the last fold. The specification further 
describes an arrangement of knives for cutting and 
trimming the edges, actuated by suitable mechanism. 
4809. Permanent Way ror Rattways, P. Burrell 
and H. Valpy.—20th November, 1880. 8d. 

Describes an improved form of sleeper and _ rails, 
whereby the bearing surface is increased. The sleapers 
consist in the use of plates, either square or with 
curved edges, placed diagonally along the length of the 
rails, and connected with each other by cross tie bars, 
The plates may be slightly arched. The improved 
rail, having a leend base, is formed in two pieces 
provided with grooves and projection for interlocking. 

4038. Gas Stoves, W. Wyman.—27th November, 1880. 


The improved form of stove consists of two metallic 
shells placed one within the other, and connected at 
the bottom by a tube ; two other shells are placed one 
within the first two and the other outside, and these 
are connected at the top by a tube. The top margins 
of the two inside shells are closed by a top casting, 
and the top and bottom of the two outside ones are 
also closed. The bottom of the inside shell is 
also closed. The outside shell is provided, top and 
bottom, with two apertures, connected by a tube 
having a throttle valve. The stove is heated by jets 
of gas underneath. By this construction a thorough 
circulation of the heated products is maintained. 
4964. Vetociprpes, &c., J. C. Garood.—29th Noven- 
1880. Sd. 

The objects of this invention are, First, an improved 
treadle provided with springs or projections to grip 
the boot ; Secondly, improvement in the steering, by 
employing a friction rack and pinion; Thirdly, 
employing a second handle placed lower than the 
original one; Fourthly, mechanism for effecting the 
working by giving a circular motion to the legs; 
gee improvement in roller bearings, and consists 
in making a groove on the opposite sides of the lever. 
5062. Steam Enaines, J. J. Miller and G. J. Tupp.— 

4th December, 1880. Gd. 

This relates to a method of reversing steam and 
other engines by making the inlet and exhaust 
passages to and from the cylinder mutually inter- 
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changeable, so that the inlet when running forwards 
becomes the exhaust when running backwards, The 
drawing shows the manner of effecting this by means 
of the four-way cock A, in which, B, C, D, and E are 
the four orifices, 
5064. Reautatine THE FLow or Gas To BuRNERs, 
T. Thorp and R. Tasker,—4th December, 1880, 4d. 
A cylinder is open at bottom and closed at top wit 
the exception of a central recess, into each side of 
which a cross passage communicating with the burner 
opens. Within the recess moves a tube perforated at 
e tube, and upon whic! e acts, so 
to raise the tube. 


arm pers carries a fix 
point C, and travels on parallel Jinks B, which attach 


it to the other arm D, the latter carrying a sliding 
gauge point E which is moved longitudinally with the 
arm by an inner tube and pin G actuated by the 
sledge link K, which travels by roller bearings L, one 
of which embraces the arm like a strap, so as to keep 
the sledge link in its place on the arm, This stedge 


link, and with it point E, is caused to travel simul- 
taneously with the arm A by means of pin L! capable 
of sliding in hole M in arm A, The links B cause arm 
A to travel outwards from arm D in a parallel manner, 
the amount of travel corresponding to the dist of 
the points C and E from one another, and may be 
—_ from scale N passing through slots in arms 
Aand D, 

5119. Skates, H. Bezer.—Sth December, 1880. 6d. 

Relates to skates attached by springs to the boot. 
Consists principally in a spring bearing plate, which 
supports the hollow of the foot ; and describes the 
mechanism for forcing the front clips and the heel 
clip into the boot, by the pressure of the foot, the 
mechanism being set by a screw. 

5120. anp RecuLatinc Wixpow 
Corps, C. E. Gibson.—8th December, 1850. 6. 

The cord passes between two rollers by a 
carrier and pressed towards a back plate by or 
be ends of the cords hanging loosely down beyond the 
rollers, 


5121. Gas Burners, Defries.—Sth Decenber, 1880. 
bed. 


Od. 

Relates to a form of burner for obtaining a double 
current of air. Two chambers are formed in the 
lower part of the burner, one for draught and the 
other for gas. The draught chamber is provided with 
a perforated cover. Round the burner or burners a 
conical —_ is placed, rising to within a short dis- 
tance of the flame and resting on the air chamber, to 
convey the air. 


6123. Turxkisu Barus, &c., Jones.—Sth December, 
1880. 


Od, 

This relates to forming the bath above a separate 

and independent heating chamber, the fumes from 

which pass up the chimney in the room, or through 

any suitable outlet. 

5135. Hovpers ror tur Borroms or Trousers, A. M. 
Clark,—8th December, 1880.—{A communication from 
F. de Sandoval.) 6d, 

A band of leather, metal, cardboard, or other stiff 
but flexible material, is placed round the bottom of 
the trouser leg, and retained in position by spring 
clip of steel, whalebone, or other material, and when 
turned up retains the turned-up part effectually in 
position. 

5136. Suarr Covetines, A. M. Clark.—Sth December, 
1880.—(A communication from T. R. Almond.) bd. 

This relates to means for connecting shafts placed at 

angles to one another, A is one shaft, and B the other ; 


el 


to the end of each a crank is attached and connected 

by a ball joint to a swivel pin C, which enters a 

tubular socket projecting from a sliding tube or rod D. 

5142. Manvuractvure or Bossins, W. and J. Dixon.— 
9th December, 1880. 

This relates to bobbins, tubes, and spools used for 
spinning, and has for its object to cut out the centre 
hole accurately true with the circumference. On a 
frame are mounted two radiating arms connected by 
rods attached to a double lever secured to a rock shaft. 
On the upper arm a set of pulleys are mounted, and 
on the lower arm two sets of revolving pulleys driven 
by a suitable belt. The bobbins are Rew 
between the bottom pulleys, resting upon their peri- 
pheries, and are held by bringing the arms towards 
each other, so that sufficient pressure is put by the 
pulleys upon the bobbins to cause them to revolve and 
overcome the resistance of the cutting tool. 

5147. Lamps, 7. Rolfe.—9th December, 1880. 6d. 

Relates to a form of lamp for oil, &c., which will 
immediately right itself on overturning. The lamp is 
weighted at the bottom, or the reservoir may be 
weighted and supported inside the lamp or case. 
5149. Hypravtic Lirts, B. Ellingten.—9th Decem- 

ber, 1880. 6d. 

This relates to constructing the lift so that both the 
permanent weight of the cage and ram and also the 
variable weight of ram, resulting from its greater or 
less protrusion from its cylinder, is compensated with- 
out the use of chains or pulleys, The drawing shows 
an arrangement of effecting this, and it consists in 
connecting the lift cylinder A by pipe B with the 
lower end of a cylinder C fitted with a trunk piston 
D. The upper end of C communicates, by pipe E, 


Lille 


with an accumulator, and the trunk of piston D is 
connected to a second piston F working in a cylinder 
G, the upper end of which is connected by pipe H 
with the working valve K. The latter is connected 
with pipe L, supplying water under pressure from the 
accumulator, and with discharge M. By cocks N and 
O the lift cylinder can be charged when required. 
5151. Horsesnor Nats, &c., J, A. Colemon.—9th 
December, 1880. 6d. 
This relates to improvements on patent No. 55, 


A.D. 1880, and it consists of the frame A carried at 
the upper part of the main shaft to actuate the 


various parts. In the middle of this shaft is an 
excentric, which actuates a pair of punches B, shaped 
so as to punch a pair of blanks of the approximate 
shape of the nails froma bar C which is ta forward 
each time the punch ascends, the feed being also 
effected by a cam on the main shaft. The punched 
blank is forced between spring arms E which turn on 


their axes and deliver the blanks to the rolls D, from 

whence they pass to the rolls D1, both sets of rolls 

having depressions to receive the blanks and being 

partially rotated so as to shape the blanks, after which 

am by the pump H, forced through the finishing 
ie G. 


5154. Wixprnc Gear or Steam Cuurivatinc Appa- 
RATUS, K. Hitchcock.—9th December, 1880. 6d. 
is relates to the manner of mounting the guide 
rollers used to cause the rope to be wound even 
the drum upon their lever. Ais the leverto which an 
up-and-down motion is imparted, so as to distribute 
the coils of the rope evenly along the drum from end 
toend. The end of the lever is forked, and through it 


passes a spindle B. The parts C with spindle B form 
a rectangular frame, which carries the screw D, so as 
to adjust the frame in relation to the end of the lever 
A. The guide rollers are mounted on frame F secured 
to the upper bar C by a hooked bolt I, and small 
lateral = rollers H are mounted on vertical axes in 
front of and behind two rollers G. 


5158. Forminc Movutps ror Liquip Metats, &c., 
J.T. King.—10th December, 1880.—A communica- 
tion from 8. J. Adams.) 8d. 

This relates to apparatus whereby cylindrical moulds 
practically perfect can be more rapidly formed than by 
ordinary methods, and it consists in causing a 
revolving pattern C, provided with knives D, to cut its 
way into a solid body of sand, sleekers or smoothers 


Fic. 


being placed behind the knife to polish the surface of 
the moulds. The revolving patterns are made hollow 
to receive the sand remeved by the knives. Fig. 1 
shows a number of the patterns mounted on shafts B; 
and Fig. 2 is a detatched view of the pattern. The 
sand is packed hard by rolling a heavy roller over it. 


5159. Srraistnc Paper Pup, A. Paisley. — 10th 
December, 1880. 6d. 

This relates to the suction apparatus used in com- 
bination with the strainer for straining paper pulp. 
Ais a revolving strainer supported in bearings P the 
receptacle B for the paper pulp. <A tube C extends 
from the driving end to near the opposite end of the 
strainer and carries the suction apparatus. At each 


air space of the tube C a cup-like flange or conical dise 
E is secured, the large end of which fits intoa recessed 
plate F secured to the strainer. When the straincr 
revolves, a reciprocating motion is imparted to tube C, 
whereby the cups E are alternately urged forward and 
drawn back, causing the larger end of E toslide in plates 
F, thus producing asucking action, whereby the in 
receptacle B is drawn through the slits of the plates of 
the strainer. 


5161. Maxina Borrtes ror User witH INTERNAL 


Stoppers, FE. Brefit.—10th December, 1880. 
The tools to form a rebate or ledge in the neck of the 


bottle are formed with tow Fig fixed at such an angle 
with the swiller as to enable the workman to produce 
the groove or ledge without the use of springs. 


5168. Serrinc-orr Motion ror Looms, J. Williamso 
and J. and G. Swindells.—1l0th December, 1880.. bic 
The object of the invention is to effect the automat » 

weighting and letting off the yarn from the war 
beam, so that only as much is let off as is taken up, 
and further to maintain a constant and uniform ten- 
sion of the warp. A horizontal lever H is employed 
either at one or both ends of the warp beam, and to it 
is join an arm K, the lever being pivotted to the 
frame at such an angle to the arm K as to include the 
neck or collar of the warp beam. The ends of lever H 
and arm K are hollowed out to embrace the neck, and 
they are connected by a spring L, The warp beam is 
nearly balanced by weight G carried by lever H, and 
is freely suspended by means of the w: which 
passes over a rounded bar E at the back of the loom. 
The upper part of comes in proximity to a movable 
cam D. The warp beam when lifted carries with it 
the lever and arm, the upper end of which is brought 


with increasing pressure against cam D, and as soon 
as such pressure exceeds the tension of spring L, the 
grip on the neck of the warp beam is released, and the 
warp beam actuated by that portion of its weight un- 
balanced by weight G revolves and falls, carrying with 
it the lever and arm. The top of arm K being thus 
removed from cam D, the spring again causes the grip 
on the neck of the warp beam, and prevents its 
further revolution and descent. 


5164. Drain Pires, E. Brooke.—10th December, 1880. 


Relates, First, to forming ribs horizontally along 
the pipes, or the pipes may be corrugated ; Secondly, in 
forming the joints by cement made in segments of 
circles which fit into each other and interlock. 

5166. Sranps ror Borties, &c., J. EF. Biagham.— 
10th December, 1880. 6d. 

The bottles are pivotted separately each in a 
separate compartment, so that they may be tilted 
in order to empty the contents. 

5169. Wasuine Curna Cxay, J. Lovering.—10th Deceim- 
ber, 1880. 6d. 

Relates toa method of keeping clean the gauze or 
straining frame by causing it to revolve or be in con- 
stant motion. 

5171. Raitway Veunicies, W. R. Lake.—10th Decem- 
ber, 1880.—(A communication from J. W. Chisholm.) 


10d. 

This relates, First, to preventing lateral movement be- 
tween the vehicle body and the truck, and consists in 
making the lower shaft, which is secured in reverse 
standards projecting downwardly from the body 
bolster of the vehicle, and which passes through the 
lower ends of suspension links, so that its ends just 
touch the insides of the truck standards carrying the 
shaft which passes through the upper ends of the link. 
Secondly, to adapting the suspension link principle to 
six-wheel trucks by using two sets of suspension 
links, arranged so that one pair is between each 
adjacent two pairs of wheels, the set of links with 


az 


their shafts nearest the end of the vehicle body being 
made as above described, and the other set having the 
links similarly formed, but so arranged that their 
lower ends and the shaft secured to the vehicle body 
are free to move laterally in relation to the truck, so 
as to allow the truck and body to swivel relatively to 
each other. Thirdly, to the framework of the truck ; 
and, Fourthly, to means for holding the brake beam. 
5175. Perroratinc, STAMPING, OR Marktne Docv- 
&c., 4. H. Robinson.—llth December, 1880. 


This relates to improvements on patents No. 1242, 
A.D. 1800, and No. 1270 a.p. 1880. According to one 
arrangement, a set of finger keys are used to operate 
the perforators, stamps, or markers. 

5176. Postna TaBLeE ror ArTIsTs’ MoDELs, &c., J. P. 
Clarke.—10th December, 1880. 4d. 

Consists of a revolving turntable provided with 
friction rollers on which the model is placed. The 
position of the sitter or model may be changed by the 
operator by means of a stick or cord, without moving. 
5177. Lamps, S. Pitt.—10th December, 1380.—(A coii- 

munication from W. B. Robins.) 6d. 

A candle consisting of a core of bibulous paper 
coated with a ‘“‘magma” or ‘“‘compost” of powdered 
chalk or other mineral, and a mucilaginous or other 
bond, insoluble by and impervious to mineral oil, is 
placed upon a layer of springy fibrous material forming 
the feed wick, by compressing which the amount of 
oil rising to the top of the candle (where it is con- 
sumed) can be regulated. 

5179. Spinninc Dovusiinc Corton, &c., 7. 
and J. M. Hetherington.—10th December, 


This relates particularly to ring and traveller 
spindle apparatus known as “‘self. tained” spindles, 
and consists, First, to means for preventing the 
spindle from being lifted out of the bolster when the 
bobbin is removed for or doffing, so as to dis- 


pense with the use of hook sliding bars, &c. 
usually employed, and in liding tars, for 
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removing the spindle from and replacing it in working 
position within the bolster, and without the necessity 
of severing the driving band; and Secondly, in an 
improved method of mounting the spindle apparatus 
in the bolster. Fig. 1 shows the first improvement, 
and consists in forming on the upper edge of the oil 
reservoir D, with a lip or cover C projecting inwardly, 
so as to overlap a flange on the lower edge of the 
metallic sleeve attached to the spindle. On the flange 
are helically-shaped projections A, which enter helical 
slots in the inner edge of the lip or cover C. Fig. 2 


Fic 


shows the second improvement, and consi<ts in 
mounting the lower end of self-contained spindles in 
a separate bush O, which enters a hole in the bolster 
rail A tube of felt N, or other elastic medium, is 
interposed between the lower end of the spindle and 
the bush. 

5186. Tram-rais, J. Sharp and J. T. Tong.—llth 

December, 1880.—( Not proceeded with.) 2d. 

The rail is made in two parts, the foot and web being 
rolled in one piece, and the web having a projection or 
flange at top to fit inte a groove in the head of the 
rail, which is rolled separately and has a shank on 
its underside, by which it is bolted to the web, 
5187. anp Wrinornc Macuinss, J. Summer- 

scales.—11th December, 1880. 4d. 

Arrangement of levers for rocking attached to the 
bottom of the tub. The tub is fitted with projections 
for breaking the action of the water. The wringer is 
worked by a spur wheel from the fly-wheel, and can 
be thrown out of gear when required. 

5188. Paint, P. M. Justice.—11th December, 1880.—(4 
communication from Mayor F. I. R. Seaver.) 4d. 

The object of the invention is to protect submarine 
structures from decay, and also to preserve on 
m4 tops of railway carriages, and similar materials, 


rom the effects of severe weather, and it consists in | 


coating them witha paint manufactured from the sub- 

oxide of copper and carbolic acid, with which is incor- 

porated a drying oil or other suitable substance. 

5189. Sarery Fastexrxc ror ENveopes, J. Fleury 
and Perier.—11th December, 1880.—(Not proseeded 
with.) 2d. 

The four flaps of the envelope each have a row of 
small holes, which correspond when the envelope is 
closed, and three of them have also a larger hole, which 
also corresponds. A cord is passed through the holes 
and tied and secured by a small seal. 


5191. Treatmest or Fats anp O1Ls FoR MaNvrac- 
TURE oF Soap, C. A. Burghardt.—1lth December, 
1880. i. 

The raw material is placed in a jacketted retort 
heated to from 260 deg. to 360deg. Fah., and, when 
the fat begins to volatilise, air is blown in above the 
liquid oil and into the vapour arising therefrom, which 
it carries off to be cond ~ d and coll _ ae, 
able apparatus. In manufacturing soap the vapour o! 
the fatty acids and oils is somal Cirectly into the 
caustic lye. 


5192. Sprsxixc Macutvery, J. C. Fill.—11th December, 
1880. 6d. 


This relates to the construction of salid metal 
carriers so as to allow the spinning and twisting 
machine to be driven at an een, | peed, and at 
the same time ensure a perfectly even drag on the 
cotton or yarn, and it consists in improvements on 


| 

patent No. 2047, a.p. 1880. The saucer carrier D is, 
according to the improvements, extended upwards, so 
as to allow of it partly overtopping the upper end 
of the bolster or fixed tube B, within which the spindle 
A rotates. The carrier runs loosely on the bolster, and 
has its bearings at the top and bottom only. 

5193. Foorsters ror SprnpLEs aND Suarts, J. Green- 
wood, jun, G. A. Helliwell, W. Hammond, and S. 
Holt.—11th December. 1880. 6d. 

A footstep A of cast iron, brass, or other metal is 
bored at the top with a hole at B to fit the foot C of 
the spindle or shaft. Then with a er tool it is 

red in the reverse direction from the lower side 
upwards, thus forming an enlarged cham! 


ber D, and 


caving a portion only—say about lin. thick—at the 
upper side, bored with the smaller sized hole. A 
plug E of hardened steel or other suitable metal and 
the required diameter, has a shallow conical hole bored 
in its upper side at E to receive the pointed end of 
the spindle C, and it is screwed or driven fast into the 
lower side of the footstep A. 
51904. Furnaces ror MELTING Grass, D. and J. 
Warren.—lith December, 1880. 6d. 

The invention is also applicable to other than glass 

furnaces, and its object is to effect complete combas- 


tion of fuel or , While the reverberatory flame at 
an extremely Nigh t ture is directed with great 
energy on the molten glass or other material, thereby 
saving time and fuel. The flames pass from the 
furnace F, over the —- B, and play on the glass in 
tank T, where it is met by currents or blasts of heated 
air, which are forced through openings C in the crown 
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of the furnace, and leading from a common flue D. 
The air forced into flue D by the blower is heated b: 
waste heat from a hot flue E formed above it, throug 
which the waste products of bustion are led from 
the furnace. 


5195. Smoxe-consuminc Grates or Stoves, H. S. 
Snell.—11th December, 1880. 

This relates to stoves in which the grate is caused 
to revolve ona pivot at the back. The sides of the 
grate are made cylindrical to occupy a socket in the 
stove, and the covers at top and bottom are hinged. 
The cylindrical sides are made solid, and the pivot is 
mounted in a frame fitted with friction rollers. A 
spring handle and catch are provided to revolve the 
grate and hold it in any desired position. 

5196. Screw Cramps, H. Methan.—1lth December, 
1880. 6d. 

a two arms a are hi at o- lower end, and 
at their upper ends carry jaws C also hinged. Aright 
and left-handed screw E pusses through eyes Ro 


middle of the arms, where it engages with nuts F 

pivotted in the eyes of the arms. A clamping jaw 

capable of gripping a joist or timber may be applied 

2 the upper end of each arm in place of the juw C 
own. 


5197. Dies ror Merats, &c., J. T. Andrews.—llth 
December, 1880. 6d. 

This consists in making castings in steel of the dies, 
and whilst still hot and capable of being moulded by 
hee | a pattern is taken of the article to be mann- 

‘actured. e pattern is placed between the acting 


S197 
| 
faces of the of roughly- 


ped dies, and by 
hydraulic or other pressure they are forced against the 
acting faces of the pattern, so as to impress upon the 
roughly formed dies the exact configuration of the 
pattern. The dra shows a hydraulic press 
arranged for making a single die. 

5198. CarBuRETTING APPARATUS FOR THE MANUFAC- 
TURE OR TREATMENT OF LicuTinG Gas, &c., W. L. 
Wise.—llth December, 1880.—(A communication 
Srom V. C. Devobz.)—(Not proceeded with.) 

Atmospheric air is forced under pressure into a 
receiver, and passes thence tothe carburetter through 

a rose so as to divide it into fine jets. Thecarburetter 

consists of a series of circular supe parts con- 

nected together, and between each two are diap! s 

of metallic gauze to produce an intimate mixture of 

the ascending air with the combustible vapours. The 
mineral oil is contained in the lower part of the 
carburetter. 


5200. Tcurninc Over Leaves or Music, M. Volk.— 
1lth December, 1880.—(Not proceeded with.) 2d. 

A rectangular box is open at one end, the other end 
being of metal, and a space is left between its upper 
part and the top plate. In the box are a number of 
arms with springs at their inner ends tending to move 
them from right to left. The arms project from the 
box and have holders to hold the leaves of music, A 
lever when struck by the finger releases one arm, 
which then turns over its leaf. 


5201. Trovcn Warter-c.osets, B. C. Cross.—11th De- 
cember, 1880.—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 2324, 
A.D. 1878, in which the contents of the trough were 
drawn or let off at regulated intervals, and it consists 
in conveying the urine to a small tank, which, when 
nearly full, is arranged to turn downwards a syphon 
bend in the outlet pipe, so as to discharge the trough. 


5204. Maxine Paper Baas, &c., R. Woods.—13th 
December, 1880.—(Not proceeded with.) 2d. 

Paper is led in a continuous web between two 
rollers which cut it into suitable strips, after which 
the paste is applied, and by means of rollers the paper 
is formed iato a bag. 


5202. Srurrmc-poxes, C. EB. Heger.—13th December, 
1880. 6d. 
This relates chiefly to means for connecting by a 


steam-tight joint the pipe C to the moving —— 
A, and it consists in making the recess D of larger 


diameter than the collar or head of the pipe C, which 
works in a prolongation of the recess, whilst a loose 
ring or false bottom E of the stuffing-box takes all 


the end pressure of the packing, thus preventing 
friction Pea the collar and the bottom of the 
recess in which it works. 


5205. Sream Enornss, D. McPherson.—13th December, 
1880. 


This relates to means for economising steam by 
forming a vacuum in the cylinder. By a jet of steam 
the air is exhausted from the cylinder, and impulse 
given to the piston by the introduction of a slight jet 
of steam nst the piston head, which is then 
carried to the opposite end of the cylinder, where a 
valve admits the steam into a tank, in which it is 
condensed by a small stream of water. 

5207. Spurnrer Bar ror CarRiaces. W. Bowden and 
J. Garward.—13th December, 1880.—(Not proceeded 
with.) 2d, 

The ~ a. to which the traces are attached are 
fastened by a band and hinge to the splinter bar, the 
hinges being held by bolts, which when released 
permit the roller to revolve, thus releasing the traces. 
5208. Suaxinc Straw Passinc FROM THRESHING 

Macuines, R. G. Morton.—13th December, 1830.— 
(Not proceeded with.) 2d. 

A vosking shaft is p! across the frame of the 
threshing machine under the end of the shakers 
furthest from the crank shaft, and to its opposite ends 
wipers or spanners are attached and connected to the 
oscillating standards or hangers, so as to balance the 
shakers. The rocking shaft is actuated so that the 
wipers rise and fall in unison with the throw of the 
crank chaft. 

5200. Suirts, W. and G. Benger.—13th December, 
1880. 4d. 

This consists of a shirt which is furnished with 
double layers of material in front, is closed at front 
and back, but is open along the top of the shoulder, 
and is there furnished with fastenings. 

5210. Manuracture OF SHiRts AND DRAWERS IN ONE 
Piece, W. and G. Benger.—13th December, 1880. 4d. 

This ists in the bination of a shirt body and 
drawers or legs, with flaps which overlap each other 
in front and are fastened by two rows of buttons and 
button-holes. 

5212. Asn Pays ror Fireriaces, B. Banks.—13th 
December, 1880. 6d. 

The ash pan is fitted at top witha grated box, which 
catches the ashes falling from the fire, and allows the 
ashes to pass into the bottom part of the pan, while 
the cinders are retained on the grate of the top box. 
5213. Liqvor Stanps or Frames, &c., J. Burley.— 

13th December, 1880. a 

A bar slides vertically over the bottles on two up- 
rights, to which it can be locked in the required posi- 
tion to prevent the removal of the bottles. 


5214. Twistinc, aNp Sik, J. 
L. Mewburn.—13th December, 1880.—(A communica- 
tion from J. L. A. Aubenas ainé.) 6d. 

The object is to permit at all seasons of the filament 
being drawn from cocoons of any kind, and it consists, 
First, of a round pan A intended for the beating and 
clearing of the cocoons and the finding of the filaments ; 
and Secondly, two trough pans B, each comprising a 
number of spinning compartments Q to form a corre- 
sponding number of th The water in His 
heated by steam, and the pans B are heated at their 


ends and fora portion of their length only. <A pipe 
communicates between the Aand pans B so as 
ensure a regular and uniform temperature of the 
water. The cocoon holders, perfora' with holes, are 
immersed partly in the water of the different pans, so 
that the cocoons which are prepared for spinning 
or which uire reheating do not cool. Fig. 2 shows 
the teupeowen apparatus for doubling, which consists 
of a shaft A carrying two discs C and B, the lower one 
supporting the twisting spindles E ng toothed 
wheels R and 8 ring with wheels Q, the object 
being to obtain a differential motion. 


5215. AND Drains, W. Edes.—13th December, 


1880, 

This relates to constructing drains so that gases 
evolved will escape through the tops of the drain pipes 
and become deodorised by absorption in the earth 
above. For pened pony e upper side of the sewer 
or drain is formed with perforations —w taper- 
ing from the out to the inside of the drain. 

5216. Macuines, A. Munzinger. — 13th 
December, 1880.—{Not procceded with.) 2d. 

Each spindle is fitted with two drawing rollers 
rotating round their axes, and also round an axis per- 

ndicular to the plane of their own axes, One roller 
is toothed and the other faced with felt or leather, the 
former mounted in fixed bearings, and against it the 
latter is pressed J a spring. The toothed roller 
carries a bevel pinion gearing with an internally 
screw-th: . By these means a regular twist 
capable of adjustment and a uniform tension are 
obtained. 


5218. AtLoys, G. Héper.—13th December, 


1880. 6d, 
Alloys of different hard are obtained by com- 
bining phosphorus, tin, and copper in the following 
portions :—34 per cent. to 8 per cent. phosphorus, 
per cent. to 15 per cent. tin, and copper sufficient to 
make up the 100 parts. The alloy can be cast in 
moulds made partly of metal and partly of loam, 


Ses Enotes, A. Fiddes.—13th December, 


1880, 
This consists, First, in constructing a gas ie 
with a slide valve of peculiar construction wor! 


which is converted into steam so as to increase the 
power, and also clean the internal parts ; Thirdly, in 
the valve —_ ee for forcing the flame into the 
poor orl and Fourthly, in the employment of an 
oscillating cylinder. B is the piston; F is the slide 
valve worked by cross levers C from cam plates on the 
back shaft G. 


5220. Fire Grates, J. KR. Pickard.—13th December, 
1880. 6d. 


The object is to produce an intense heat from the 
commonest fuel, and also to prevent the discharge of 
carbon vapour or smoke from the chimney, or to 
enter the room. Near the grate one or more chambers 
are placed which communicate with the grate and have 
openings aby my air. The smoke passes into the 

pe a 


5221. Grinpinc Mitt, C. M. Sombart.—13th Decem- 
1880.—(4A communication from R. Schneider.) 


This relates principally to the peculiar arran ent 
and shape of the grinding teeth, and in the Seemer 
of suspending the runner C. The grinding surfaces 
are conoidal, and provided at their lower portion with 
radially ascending rows of teeth sha Tike the step 
of a staircase, there being less teeth on the runner 
than on the inside of the surrounding shell B. The 


runner has projections round its base, which are 
bevelled tojfit into an annular recess in the shell. The 
runner is connected to the central shaft D by a balance 
E, with two grooves at right angles to each other, one 
at the upper and the other at the lower face. A pin 
passes across the shaft and through the lower groove. 

while the upper groove supports another pin attached 
to the runner. 


5222. Looms, FE. M. Heatley.—13th December, 1880°— 
—{Not proceeded with.) 2d. 

This relates to means for operating the picker and 
shuttle, and also to the temples. The picker is 
actuated by the picking stick or an arm connected 
therewith. The temples have two or more roughed 
surfaces having recessed spaces, and are carried by 
supports, the outer ends having screw adjustment to 
regulate the grip of the rollers, 

5224. Printinc Macuinery, J. Davies.—13th Decem- 

This relates pris cipally to a mode of 

tes prin: a mode of operating the 
movements the tables of perfecting 
cylinder printing machines, so as to drive them at a 
uniform speed during the time the impression is being 


taken. A is the driving shaft by which the printi 

cylinders B are actuated the 

ing at either end bevel pinions gearing with wheels 
keyed to vertical shafts, On each wheel D is a crank 

Pp ig a T-shaped lever E which underlie their 

respective tables F carrying the formes of type and the 

inking slabs, and are so situated that in moving in- 
wards one table overlaps the other. At the end of 
levers E antifriction bowles are mounted, one of them 
engaging with a slot in the underside of the table, 

while the other two work in a frame G. 

6225. Osraininc CoaTING FoR THE PRE- 
PARATION OF Sxins, &c., Fernbach.—13th Decem- 
ber, 1880.—(Not eded with.) 2d. 

Powders or liquid colouring matters of any shade 
are mixed with any kind of greasy matter, so as to 
form a coating of any desired colour, 
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522'7. Brakes ror Venicies, N. Talard, — 14th 
December, 1880. 6d. 
The frame is made in two halves, the lower “4 


the lower one. In the frame A is 
ring B, capable of revolving with slight friction, an 


= 


naving a boss C through which passes a square pin 
connected to a forked lever D, and also to the brake 
rod E. On the frame are ratchet teeth with which 
gears a pawl 8. 
5228. Srrikino, Scourina, AND FLesuinc LEATHER, 
&c., B. Wilson.—14th December, 1880. q 

The drawing is a di showing the main feature 
ef the invention, which consists in actuating the 
striking tools Z by attaching them to two slipper 
plates 8, capable of sliding one on the other and 
actuated by the rod Q, bell crank O, and connecting 


rod K from the crank M; the tools attached to one 

late acting in one direction, and those on the other 
5 the opposite direction. The hides or skins are 
supported either upon a circular table or upon a 
<ylinder which is caused to rotate. 


5230. Hipine or up Convers OR SkIRTINGS 
or Rooms or Srarrcases, &c., W. P. Thompson.— 
14th December, 1880.—(A communication Jrom D. 
McFee, R. A. Kellond, and D, B. McFee.)—(Not pro- 
ceeded with.) 2d. 

This relates to a plate of metal formed to fit the 
eorner and secured tn any suitable manner, the object 
being to prevent the accumulation of dust and dirt, 
and also presenting an ornamental appearance. 

5281. Sucar, H. Stokes.—l4th December, 1880.—(A 
communication from 0, A. de Gramont.) 6d. 

This relates to the convertion of saccharine solutions 
and juices into clear crystalline sugar at less cost and 
in a more simple manner than hitherto. The solu- 
tions and juices are submitted to the action of gases 
and vapours of acetate or sugar of lead, mixed with 
alcohol and water, ammoniac or ammoniacal crystals 
or liquid mixed with alcohol and water, and the fumes 
of sulphur which is passed through water before 


mixing with the first two agents. The drawing shows 
the ap tus to effect the o tion ; A is the sulphur 
retort heated by furnace B, the fumes passing through 
water in vessel C; G is the retort containing acetate 
ef lead, alcohol, and water; H retort containing 

or incal crystals or liquid alcohol 
and water, the retorts being connected by pipes with 
the chamber K, to which the saccharine solutions are 
admitted at L and escape at M. The ejector O draws 
off the gases. 


5234. Sectiona WarPING AND BEAMING MACHINE, 
J. C. Sewell, F. Hilton, and J. Bethel.—l4th Decem- 


ber, 1880. 6d. 

The object is to equalise the diameter of all the 
sections of a warp and the length and tension of the 
yarn of each section. Two sectors A and B are placed 
on the presser shaft, the former keyed thereto, and 
having a graduated scale on its rim, while the 
latter is free to rotate and carries an index finger 
moving over the scale on A. The sector B has teeth 
gearing with a worm E, and the two sectors can be 


secured together by a bolt and nut. The motion of 
the second shaft is imparted intermittently to the 
apparatus by pawl F actuated from the section shaft 
by excentric and rod Gand lever H. Pawl F drives 
ratchet wheel I fixed on a shaft parallel with the 
shaft of worm E, the two shafts being geared together 
by a train of change wheels. On the ratchet shaft is 
a worm gearing with a wheel L, on the axis of which 
is an index finger pointing to divisions on a graduated 
’ disc M. The drawing is a plan of the apparatus. 


5285. or ror Sewtnc MACHINEs, 
R. A, Edwards.—l4th December, 1880.—(Not pro- 
ceeded with.) 

The tension of the thread from the shuttle bobbin 
is regulated by a helical spring, the bobbin spring 
being acted upon by the helical spring so as to 
lengthen or shorten it slightly. 


523'7. Brarpine, Larrina, on Covertnc TELEGRAPH 
Wires, CRinoLINE STEEL, Excine Packine, &c., 
W. 7. Glover and G. F. James.—1l4th December, 1880. 


The wire or other core to be covered is forced through 
the tube A by means of a pair of squeeety rollers D 
geared together and caused to revolve at the desired 


speed, the distance between them being adjustable so 
as to suit different thickness. B are the tops of the 
braiding spindles carrying the bobbins C. 


5238. Consumine Smoke, &c., W. Hilton and T. F. 
Peavson.—14th December, 1880,.—(Not proceeded with.) 
2d, 


The flues of the boiler are connected at the firing end 
by a casing, and at the end of each is a revolving 
damper caused to act automatically. When one flue is 
fired, the damper at its end is closed, and the smoke 
and gas are come through the other fire and con- 
sumed, 


5239. Looms, R. Greenrood and W. H. Hayhurst. 
—l4th December, 1880.—( Not proceeded with.) 2d. 
This relates to stopping the loom on the completion 
of a given length of fabric, and it consists of a band 
which is wound from one roller to another, and passes 
through a slotted lever connected with strap fork. An 
adjustable stop is secured to the band. 


5241. Brusues ror MAcuINERY FoR DRESSING AND 
Faprics, J. Worrall, J. Lawrence, 
and J. Lea,—14th December, 1880. 6d. 

This relates to improvements on patent No. 1910, 
A.D. 1880, in which rotary brushes and card rollers 
were caused to act upon cut pile fabrics while in a 
wet state, and it consists in applying perforated 
metallic lags to be placed over the roller. Tubes are 
inserted in the perforations and receive the tufts of 
bristles which are secured by wire ties or cement. 
Fine brass wire may be used instead of bristles. 
5242. Weicninc anp Measurine Macuines, W. H. 

Barter.—1lith December, 1880. 6d. 

This relates to improvements on patent No, 3137, 
A.D. 1880, and it consists, First, in means for prevent- 
ing the wear and tear caused by the return motion of 
the beam. On an arm of the beam is mounted on an 
axis a metallic piece so shaped as to remain always 
against one of two stops, and having a hook capable of 
engaging with the teeth of a controlling wheel. 
Secondly, to increase the — of the machine the 
cylinder is divided longitudinally, so as to form two 
compartments; and Thirdly, to adapting semi-auto- 
matic weighing or measuring machines to the weighing 
of fluids. 

5244. Sroprerixe Borriers, Jars, &c., H. Smith.— 
14th December, 1880. 6d, 

To a wire round the neck is swung a U-shaped 
piece, and through the stopper passes a metallic strip, 
one end of which is iene to the U-shaped piece, and 
the other end is turned down and provided with a 
tongue which enters a slot in a thumb-piece pivotted to 
the wire round the neck at the opposite side to the 
U-shaped piece. 

5245. Recrirication or Atconon, &c., S. Pitt.—14th 
December, 1880.—(A communication from the Com- 
pagnie Industrielle dex Procedés Raoul Pictet.) 6d. 

In the boiler A a coil is placed and supplied with 
steam to bring the liquor or wash in the boiler toa 
suitable temperature. Above the boiler is a column B 
containing shelves alternately round and square, which 


baffle the ascending vapours, From the top of the 
column the vapours pass to a refrigerating condenser 
C, similar to a tubular boiler with a cooling medium 
between the tubes. The liquid condensed flows into 
receiver D. An exhaust and forcing pump E exhausts 
the boiler column and refrigerating tubes, so that the 
operation is carried on in a partial vacuum corre- 
sponding to the desired boiling point of the alcoholic 
liquid. 

5246. DiscuarcrE AND TRANS-SHIPMENT OF CARGOES, 

H. Adams.—14th December, 1880. 6d. 

A floating pontoon is formed with passages holding 
sufficient depth of water to float any ordinary barge. 
The cargo vessels are moored to the outside of the 
pontoon, and the passages are through the body of the 
pontoon, leaving a narrow crane deck only between 
the vessel and barge. 


5247. IncrEasino THE ILLUMINATING PowER oF CoAL 
Gas, J. Maedonald.—lith December, 1880. 6d. 

This consists in apparatus for charging coal with a 
carburetting material, by causing it to pass through 
sponges saturated with such material, the gas after- 
wards being heated so as to convert it into a perma- 
nent gas. 


5248. Bars ror Lawn Tennis, &e., S. W. Trimmings. 
—l4th December, 1880. 6d. 

This relates to means for tightening the strings, and 
consists in making the strings double, and passing 
them through eyes, by turning which the strings will 
be tightened by twisting. 

5249. Srockine anp Sock Suspenper Cuasp, L. von 
Hoven.—14th December, 1880.—(Not proceeded with.) 
2d. 

The clasp consists of a | paren slotted tongue, 
within whose slot the stem of a double-headed button 
is free to slide. The tongue has jointed near its upper 
part a metal plate, between which and the stem of 
the button the top of the sock is held. The clasp has 
a loop for the attachment of the webbing. 

5250. Crasps ror Suspenpino Srockinas, &e., L. von 
Hoven.—14th December, 1880.—(Not proceeded with.) 

9, 
A clip of metal has a claw at one end anda slot at 


the other, and it is bent at its centre to form a loo 

by which it is supported. The top of the sock 

nipped between the claw and the slotted end, when 
they are forced together by a lever plate. 

5251. Bows anp Penpants ror Watcues, IV. R. Lake. 
—14th December, 1880.—(A communication from C. 8. 
Hirst.) 6d. 

The pendant is formed in two sections provided on 
the inner faces with depressions, which, when made 
to correspond, form cavities to receive spherical or 
other shaped ends formed on the bow 
5252. Overneap Sewine, A. Storer.—l4th December, 

1880.—(A communication from L. and J. Bollmann.) 


6d, 
This relates to improvements on a patent dated 11th 
August, 1879, in which a revolving shuttle, ‘ip a 


into the suppl, and the loose flange is then 

screwed up PP ee the end of the pipe, so as to form 

a lock nut. 

5262. Savery APPARATUS FoR Mine Caces AND 
Lirts, G. B. Richards.—lith December, 1880.—(Not 
proceeded with.) 2d. 

The raising and lowering rope is fastened to four 
levers placed on each side of the guide rods, and have 
their fulcra on pins in the cage frame. A spiral spring 
is attached to the inner end of each lever, which is 
prolonged beyond the fulcrum and formed with teeth, 
which, when the rope breaks, are forced by the spring 
against the wooden guide rods. 

5263. Preparinc Matters, &c., J. H. 
Johnson.—15th December, 1880.—(A communication 
from A, Baeyer.) 4d. 


ting needle, and a reciprocating hook were employ 
The frame carries two shafts, each having cams, one 
shaft being driven from a suitable motor, and driving 
the other through an intermediate wheel, which 
actuates the shuttle driver through bevel gearing. 
The shuttle is driven by vertical pins on the driver, 
and extending down and working in guides. The 
extensions have notches which gear with a curved rib 
on the shuttle race, so as to be withdrawn, and allow 
the thread to pass over the shuttle. The shuttle has 
an oblong cavity to receive the cop, and is fitted with 
a spring —- lever, operated by a cam, so as to 
release the thread when desired. e motion of the 
feed is adjustable by means of a sliding bar. 
5258. Gun Carruaces, F. C. Glaser.—15th December, 
1880.—(A communication from 0. Krell.) 4d. 

The rear end of the carriage can be connected to 
different sized tail pieces, so that « great variation in 
the angle of peter can be obtained. 

5255. Spinning anp Twistinc Woot, &c., J. B. 
Farrar and W. Luimb.—15th December, 1880. . 

This relates to a new arrangement of parts, and 
consists of a fixed rail A carrying dead spindles B, 
upon which are mounted tubes C having wharles D, 
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the upper flange of which is larger than the lower 
one, so as to afford greater frictional surface to the 
bottom of bobbin E. The rings and travellers F are 
mounted on a rail G, to which a rising and falling 
motion is imparted to wind the yarn on the bobbins. 


5256. Wire Rope Tramways, @. Brown.—15th Decem- 
ber, 1880.—{A communication from G. Kilgour.)— 
(Not proceeded with.) 2d. 

This relates to the jumper or support for the wire, 
and consists in mounting it to move or oscillate on a 
centre, so that the curved rail or part in which the 
wire rope lies shall be free to accompany the rope in 
its longitudinal movements. 

525'7. Gas Burners anp Recutators, J. L. Corbett.— 
15th December, 1880. 6 

The object is to provide means for controlling the 
supply and pressure of gas, and it consists of a tube 
of glass fitted in a ring at each end, the lower end 
terminating in a conical tube to fit in a socket of the 
gas bracket. The upper ring is fitted withan annular 
packing, and to it is fit a gas burner. Into the 
tube are inserted thin loosely-fitting discs of metal 
pierced centrally, the holes being smaller in the lower 
dise than in those above, and are preferably heavier. 
When gas is admitted through the tube all the discs 
are slightly raised, and one or more of them bear 
against a shoulder on the upper ring, or on the under 
surface of the packing. 

5258. Carpinc ENGInes, G. and J. Aimers and D. 
Wright.--15th December, 1880. 6d. 

The machine- has three carding cylinders A of 
smaller diameter than usual, and three doffers B 
arranged alternately, the doffers being driven in the 
reverse direction to the cylinders, the latter at a high 
speed, and the former more slowly, so as to take off 
and carry round the wool from one cylinder to the 


next in succession, and a stripper D being interposed 
between each cylinder and doffer to carry forward any 
wool not taken by the succeeding cylinder. A fancy 
roller is provided for each cylinder. Over the intake 
Garnett roller G are mounted smaller rollers G! having 
inclined discs near the end, by which when they 
Fags aed a transverse reciprocating motion is imparted 
em, 


5259. Currers ror Formina Buttons, C. G. Elrick. 
—L5th December, 1880.—{Not proceeded with.) 2d. 

The main feature of the invention consists in form- 
ing the cutting blades or edges of the tool separate 
from and adjustably fitted to the holders, which are 
constructed so that the blade fitted in each tool acts 
as a rotating planing iron to cut or “‘shave” the 
surface of the material to the desired shape. 


5260. Courtine anp Uncovupiine Pires To WATER 
AND Gas-METERS, &c., IV. Brett and J. B. Abbey.— 
15th December, 1880.—(Not proceeded with.) 2d. 

A pipe formed with a thread has two flanges, one 
fast and the other placed loosely thereon. One end of 
the pipe is screwed into the meter pipe, and the other 


ists in the preparation of colouring matters 
of the indigo group by the action of reducing or 
deoxidising agents upon the orange-coloured com- 
pound resulting from the action of sulphuric acid upon 
orthonitrophenylpropivlic acid, also to the employ- 
ment of sulphurous acid for rendering the blue 
colouring matters so obtained soluble in water. 

5264. Borr.es ror Gaseous Liquins, &c., F. Trotman. 
—15th December, 1880. 6d. 

The neck of the bottle is formed with a conical 
recess inside, in which a lining of cork is placed, 
t which an internal ball is forced by the pressure 

of the gas inside. 

5265. Coverinc or SHeatinc Busks 
SECURING THEM IN Stays or Corsets, IV. KR. Lake. 
December, 1880.—(A communication from M. 
H. Fouillet Chevance.) 4d. ' 

The busks are placed in tubes of woven fabrics with- 
out seams. The tubes may be formed with lists or 
~ by which they may be sewn on the stay or 
corset. 


5266. WirHpRAWING oR ForcinG AIR FoR VENTILA- 
&c., W. and B. Verity.—l5th December, 1880. 


This consists in surrounding the central inlet open- 
ing of revolving fans with a cylinder projecting 
outwards from the end of the casing parallel with the 
axis, to which fan or screw blades are secured and 
contained within the cylinder. A is the fixed outer 
casing ; B the axis carrying fan blades C and screw 


blades D surrounded by cylinder The drawing 
represents the fan as being driven by jets of water 
impinging on the toothed wheel G. The top of the 
axis ends in a cone _ entering a recess in the 
bottom of the oil vessel M capable of moving vertically 
in guides. 
5267. Fasrentncs ror Neckties, &c., de Pass.— 
15th December, 1880.—A communication from S. 
Hayem, ainé.) 6d. 
The fastening is composed of a base plate with guides 
in which the pin slides, such pin having a knob 
through a button-hole in the stiffening piece of 
the necktie, and serving to move the prong so as to 
cause it to engage with the end of the band. 


5269. Locomotive ror Tramways, J. R. 
Wigham.—lith December, 1880.—(Not proceeded 
with.) 2d. 

The engine may be driven either by gas, steam, or 
compressed air. The motion of the driving shaft is 
communicated to wheels by an arrangement of variable 
speed pulleys. 
52°71. Avromatic SuHeer RecisreRInc APPARATUS 

FOR PRINTING MACHINES, IW. Loke.—1ith 
December, 1880.—(A communication from T. M. 
Vieillemard.) 6d. 

Instead of placing the sheet by hand upon needles 
or points, a mechanical device is employed to ensure 
the correct laying of the sheets in the printing 
machine. The sheet, upon the edge of which triangu- 
far notches are first formed, is pushed by hand against, 


guiding bars A, the position of which corresponds 
with the notches on the paper. Needles or points B, 
which, as well as bars A, are operated mechanically, 
enter holes previously formed in the sheet. When the 
points enter the holes, the grippers or fingers seize the 
sheet, and before the cylinder commences its move- 
ment the points are lifted. 
52'73. Scorinc For Tennis Rackets, F. Hein- 
December, 18:0.—(Not proceeded with.) 


This consists in applying sliding pointers movi 
over — plates with figures in the handle | 
e bat. 


52'74. Jorsixc Leatuer Srraps For Drivin Bets, 
&e., T. Wheelhouse.—l6th December, 1880.—(Not pie- 
ceeded with.) 24. 

e ends of the strap are connected by a dovetail 
or tenon connection, which is then stitched or sewn. 
52'75. Execrric Licutine, &c., D. G. Fitzgerald.— 

16th December, 1880.—( Not proceeded with.) 2d. 

The carbons used have any degree of hardness im- 

rted to them by treating them with solutions rich 
in carbon, also with salts of the refractory metals, and 
with salts such as those of magnesium and cadmium, 
which, when decomposed, furnish an infusible earth 
or oxide. To facilitate perfect contact with the 
carbon, the terminals are coated with any suitable 

metal. It is preferred to enclose the carbon in a 

glass vessel filled with acetylene, cyanogen, olefiant 

gas or vapour of mineral naphtha. 4 

52'78. Drepoine Apparatus, J. Standsield and J. L. 
Clark.—16th December, 1880. 6d. 

This relates to the dredging skip or excavator, and 

consists of a framework formed of four uprights A 
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connected by cross bars, and brought together at top, 
where they are rivetted to a crown plate B. At about 
the middle of the frame is a pair of beams C, from 
which hangers D and E are suspended, the former 
carrying the axis G of the main scoop F, and the 


5276 


latter an axis of a sheave I, and a loose pair of plates. 
The sheave carries the main chain. Upon each end of 
the scoop axis is a pulley, on each of which is wound a 
chain to cause the scoop to turn over, the other end of 
which is secured to a spreading beam or butterfly 
nut L. 
52°79. Drvyixc, Srovixnc, AGEING, oR STEAMING, 
Yarn on Tureap, 7. P. Millar. - 16th December, 
1880. 6d, 

The essential feature consists ‘in treating the yarn 
or thread in a loose state, free from strain and from 
liability to breakage of threads. The yarn or thread 
in a loose form is laid on carriers, which impart to it a 

ssive motion through chambers or passages in, 
which it is subjected to the action of heated air for 
drying or stoving, or to air and steam or steam 
alone for ageing and steaming. 
5280. Toracco Pires, H. E. Grapel and J. Candelent. 
—16th December, 1880. 6d. 

This consists of three bowls placed one within the 
other, so that the smoke in passing from the middle 
one to the outer one deposits all nicotine, which runs 
down into a small cap at the bottom of the outer 
bowl, the smoke passing up through the stem. 

5283. anp Biocks, W. R. 
Lake.—lith December, 1880.--(A communicatiou from 
H. Loud.) 6d. 

The cheeks B and B! of the block are connected by a 
cross bar C. pulley D turns on its journal E. 
The cheek B! extends higher than B, leaving the 
opening or snatch F, The cheeks are cast hollow, -vith 
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opening at the top and bottom of each for the inser- 
tion of the iron straps G and G!, the former being 
doubled on itself, so as to form an eye at top to receive 
a link H, on which it swings. The hook J swivels in 
n piece K turning om a journal L, the other end 
}assing through link H, and being bent at right 
angles to prevent displacement. 

5284. Supriyine Pure Arr To Cities, &c., 0. Seydel. 

—l6th December, 1880. 4d. 

Pure air is conveyed in pipes from the seashore or 
other convenient locality by means of fans, and 
delivered to houses or other places through suitable 
cocks. 
ones. Tricycies, &c., J. Stee’e.—16th December, 1880. 


This relates to the mode of transmitting the motion 
of the pedals to the driving shaft, and to means for 
reversing the motion of the latter, so as to move 
backwards. 


5286. Purses, &c., W. R. Lake.—16th December, 1880. 
—{A communication from W. Leissler and Sohn.)— 
(Not proceeded with.) 2d. 

The cover flap and folds of the purse are all made 
from one piece of leather shaped by stretching it in a 
wet state by means of a suitable tool. The middle 
partition is at the rim sewn to the folds, this being the 
only seam in the purse. 


5288. Iron, P. S. Justice.—lith December, 1880.4A 
communication from C. M. Dupuy.) 4d. 

This relates to improvements on p atents No. 1664, 
A.D. 1877, and No. 3827, a p. 1880, and consists in com- 
bining pulverised iron bearing carbonaceous, fluxing, 
and binding materials of such character as will allow 
them to be compressed into moulded masses which 
will practically retain their forms when subjected to 
the heat of a reducing furnace until the metal “comes 
to nature,” whilst the other substance will form a 
substantially non-flowing glazing slag for the purpose 
of preserving the newly-formed metal from oxidisa- 
tion. The iron and other materials are moulded into 
forms which will present the greatest surface to the 
action of the heat of a furnace. 

5289. Brake ror Rartway CARRIAGES, 
&c., G. M. F. Molesworth.—lith December, 1880. 6d. 

To the hub of the wheel A is attached the grooved 
brake pulley H, round which passes a brake band 
having blocks B to fit the groove, and connected by 


links C. From one end of the band a rod D proceeds, 
and is secured to a brake block E to bear on the 

riphery of the wheel, and held back by spring F. 
The other end of the brake band terminates in a rod 
or wire G connected to the foot or other lever for 
applying the brake. 


5290. Pavine Roaps, &c., Woon, &c., B. J. B. 
Mills.—17th December, 1880.—(A communication 
from A, Trenaunay.) 8d. 

The blocks are of American fir or deal, and have a 
groove at their base across the width of the block to 
cause them to adhere better to the fusible lava or to 
hydraulic mortar placed on the ground. The blecks 
are coated with a plastic waterproof material. 


5202. Pumes, G. Abercrombie.—1ith December, 1880, 
6d. 


This relates to pumps in which a pressure regulator 
is required, and it consists in making the plunger in 
two parts, an inner plunger A, and an outer annular 

unger B. On the plunger Aa collar dise D is secured, 

tween which and the top end of plunger B a ppring 
is inserted, the plunger B being loaded with weights F 


placed on collar disc D so as to exert the necessary 

pressure. The plungers are worked by links G from 

excentrics H on shaft K driven by suitable gearing. 

When the pressure in the filter press exceeds that of 

the weights F on the plunger A, the latter will rise as 

B descends, and vice versd, the valves P of the pump 

remaining at rest. 

5294. Wueets ror Vetocirepes, &€., J. Radges.—1ith 
December, 1880. 6d. 

An intermediate wheel is used to transmit the 
motion, and it consists of a wheel, the periphery of 
which is recessed, and has a flange on one side, a 
similar loose annular flange being secured on the 
opposite side. Bushed holes are formed at intervals 
in the flanges to receive the pivots of balls gradually 
tapering to a truncated conical shape at each end, the 
pivots revolving in the case-hardened bushes of the 
flanges. This wheel gears with a toothed wheel 
driven by the pedals, and transmits its motion to 
another toothed wheel actuating the driving wheel. 
5297. Tramways, W. F. Clark and A, Werd.—lith 

December, 1880.—( Not proceeded with.) 2d. 

This relates to the permanent way in which the 
rails are supported by metal chairs or sleepers, and it 
consists in the use of a flat rail with a groove for the 
wheel, and side cheeks which embrace a longitudinal 
wooden bearer. In the side cheeks are holes, and 
corresponding holes are formed in the jaws of the 
chairs to receive the bearer, and through the holes 
dogs are driven. 

5208. Compresstnc anp Movipinc Guxpowper, &c., 
J. James.—lith December, 1880.—{Not proceeded 
with.) 2d. 

A stationary mould-plate with suitable shaped holes 
is provided, and both aboveand beneath it are nydraulic 
cylinders, the ram of each being fitted with punches 
corresponding to the holes in the mould-plate, 


5300. Iron anp STEEL, S. Pitt.—17th December, 1830. 
~4{A communication from M. Rollet.) 4d. 

This relates to the manufacture of steel from sul- 

hurous and phosphatic cast irons, and it consists, 
‘irst, in submitting cast iron ata high temperature to 
a reducing action to the oxygenised compounds of 
sulphur in the presence of a slag, which will be more 
more basic as the iron is more and more sulphu- 
rous; Secondly, in finishing the refining of the cast 
iron so treated in a basic converter, or in a furnace 
with a basic sole. 
5301. Osrarsinc Motive Power, EF. W. Hughes.—lith 
Decemler, 1880.—{ Not proceeded with.) 2d. 

This relates to means to enable a fly or driving wheel 
to be constantly revolved without other motive power 
than gravitation and centrifugal force. 

5305. Forminc Sweet Metar, &c., Various 
Suapes, H. R. Minns.—lith December, 1880. 6d. 
This relates to machines for forming sheet metal, 
card, leather, or other materials into shapes and forms 
such as hollowing, curving, and flanging in one opera- 
tion. The shaping rollers B revolve in bearings, and 


are driven by fast and loose pulley E, and carry a 
toothed wheel C gearing with another wheel G on the 
shaft of the top rolls D, corresponding to the shape of 
the rolls B which have a flange, so as to curve and 
flange at one operation. The rollers B and D are 
adjustable sideways by set screws, and the rollers D 
are adjustable vertically. Springs Q exert the 
necessary pressure. Behind the rollers B and D are 
other rollers L. 


5307. Propuctnc Rotary AND REcTILINEAR MoTION, 
&c., J. Frearson.—18th December, 1880.—(Not pro- 
ceeded with.) 4d. 

One part of the invention relates to Obtaining 
rotary motion without the use of a rotating crank, 
and another to obtaining rectilinear motion for feed- 
ing metals or other materials into machines. 


5309. Markinc or DecoraTING VITREOUS OR GLAZED 
Surraces, 0. Vallette.—18th December, 1880.—{ Not 
proceeded with.) 2d. 

Vitrifiable colour in a powder, borax, and some 
fatty substance, are mixed together and placed in a 
flask. A stamp, consisting of a glycerole of gelatine 
i to a plate, is used, and the mixture is applied 
thereto, and then applied to the surface to orna- 
mented, which is then placed in a muffle. 

5310. Treatinc Topacco, &c., T. W. Beale.—18th 
December, 1880.—(Not proceeded with.) 2d. 

This relates to the treatment of tobacco with 
quinine or other drugs possessing properties to 
neutralise the poisonous matters contained in the 
tobacco. 

5312. Heattsc anp Human oR ANIMAL 
Bopies FOR MepicaL or SurcicaL Purposes, &c., 
W. P. Thompson.—18th December, 1880.—(A com- 
munication from J. Leiter.) 6d. 

This consists mainly of tin or tinned lead pipes dis- 
posed in the form of coils or bent backwards and for- 
wards, so as to cover the desired part, and through 
which hot or cold water is passed from an elevated 
vessel. 

5313. ALLoys or Compounns, G, A. Dick.— 
18th Decembrs, 1880, Partly a communication from 
C. A. J. Dick.) 4d. 

This consists of an alloy specially applicable for 


ti 


ngs, and posed of over 50 per cent. wrought 
iron or mild steel combined with not more than 25 per 
cent. of copper and tin, with or without the addition 
of not more than 10 per cent. of lead. The alloy must 
also contain not more than 2 per cent. of phosphorus, 


5314. Reoucatine or Governine Parrerns or WoRK 
To BE Propucep Braipinc Macuines, &c., 
F. B. A. Bische.—18th December, 1880,—(Not pro- 
ceeded with.) 2d 

A rotary shaft driven from the braiding machine 
carries a cam to impart the lifting motion to the 
slide carrying the lifter . The directors 
as well as the stop actions of the braiding machine 
are connected with hooked wires combined with 
levers or guide rollers. The wires pass through loops 
of horizontal needles operated upon by perforated 

mttern cards, as in a jacquard apparatus, the 

Poked wires being lifted by the lifter bars in the 

slide. 

581'7. Tram Rais, &., C. Dunscombe,—18th Decem- 
ber, 1880.—{ Not proceeded with.) 2d. 

The rails are of cast iron or steel, preferably formed 
in one piece with the sleeper, the top surface being 
chilled, and anchoring jaws extending downwards 
and outwards from the bottom of the sleeper. The 
crossings, points, and junctions are similarly formed, 
and a movable point or switch which can be taken up 
without disturbing the rail sleeper, is employed, and is 
made of Bessemer steel or other metal, such switch 
swinging on a cylindrical conical-headed screwed bolt 
of phosphor bronze. 

532'7. CoLourinc Marrers ror Dyetna AND Print- 
ina, J. A. Dixon.—20th December, 1880.—(A com- 
munication from Dr. C. Kanig.) 4d. 

This relates to the manufacture of yellow colourin 
matters, consisting of tetranitro-naphthol, 
by energetic nitration of a monoholagen compound o 
naphthalene, so as to produce the correspondin, 
tetranitro halogen-substituted naphthalene compound, 
and in then substituting in the latter hydroxyl for the 
halagen, so as to produce the tetranitro naphthol, or 
its sodium or other salt. 

5351. Surrace Conpensers, 1. R, Blumenberg.—2lat 
December, 1880. 6d. 

The main objects of the inveution are to produce a 
condenser of small exterior dimensions and weight, 
large condensing surface, and using a minimum 
quantity of condensing liquid, at the same time also 
affording a facility for being increased in size to 
almost any extent, and also eg ny the strain on 
tube joints by unequal expansion by heat. The con- 
denser consists of a chamber of a U form, the two 
arms of which diverge outwardly from the bend. It 
is made in two halves bolted together, and through it 
passes the pipes or chambers containing the oe or 
vapour or steam to be condensed, water being forced 
through the intermediate space in the opposite direc- 
tion to the pee of the gas or vapour or steam. 
To increase the size of the condenser any width of flat 
rubber or corrugated intermediate chamber may be 
placed between the two arms. 

223. Arraratus ror Grazinc Rice, Correr, &, 
H. J. Haddan.—18th January, 1881.—(A communi- 
cation from A. Leytens.)—(Complete.) 4d. 

The apparatus is composed of a frame of any suitable 
shape and construction, provided with discharge 
openings. In the centre of this frame is the drawing 
shaft, which sets the apparatus in motion, Upon this 
frame rests the fixed stone E made of (Venetian) talc 
or of any other suitable material. The upper part of 
this stone is surrounded by a metallic sieve F, through 


223) 


which the glazed rice is conducted to the fall pipe. 
Over the stone E is the ventilator B, provided with 
blades, and with a brush for removing that which 
results from the shaking, and from the friction of the 
rice between the polishing plate D and the stone E. 


AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


242,1'77. Harvester Bixver, W. R. Baker, Chicogo, 
Ill., assignor to the McCormack Harvesting Machine 
Company, same place.—Filed March 3rd, 1881. 

Claim.—In a grain-binder, a support E for the com_ 


pressing and tri g fingers C, hinged to the bind 
arm, in combination with a pin C, on support E, an 
a lip Cl, on the binding arm, all arranged to operate 
substantially as and for the purpose specified. 
242,440. Steam Pomp, Duvid Evans, Connellsville, 

Pa., assignor to Boyts, Porter, and Co., same place. 

—Filed March 16th, 1881. 

Claim.—{1) In a single-cylinder steam pumping 

engine, an oscillating flat valve arranged inan auxiliary 
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steam-chest, formed upon one side of the main steam- 
chest, and having direct communication with it, sub- 
stantially as and forthe purposespecified. (2) In asteam 


pumping engine, an oscillating flat valve arranged in 
an auxiliary steam-chest formed upon one side of the 
main steam-chest, and having direct communication 
with it, in com ination with a piston-valve and the 
steam-cylinder A, substantially as and for the pur- 
pose set forth. () In a single-cylinder steam pumping 
engine, an oscillating flat valve arranged in an 
auxiliary steam-chest formed upon one side of the 
main steam-chest, the seat of said valve having the 
oblong ports 4/1, whereby to cause the slide valve EK 
to be operated so as to cause it to open the whole 
length of the port at once, substantially as described, 
for the purpose specified. (4) In a steam pumping 
engine, the combination of the flat oscillating valve 
G, provided with a stem g, and pendant arm I, with 
the rod H, having gibs //, and the fixed guide & for 
said rod, all constructed and arranged substantially as 
specified. (5) In a steam pumping engine, the combi- 
nation, with the slide valve k: and its steam-moved 
ages having piston heads at each end and arranged 
n relation to such valve, substantially as described, of 
an oscillating flat valve — with a face recess, 
and arranged in an auxiliary steam-chest communi- 
cating with the main steam-chest, substantially as 
described. 


242,464. Inpvcrion Pire ror Bocaire Locomorives, 
William Mason, Taunton, Mass,—Filed April 2nd, 
1881. 

Claim.—(1) The connecting-bolts and the springs 
applied to them as set forth, in combination with two 
next adjacent sections of the steam-pipe, adapted to 
each other by a spheric-segmental joint, all being con- 
structed and arranged substantially as specified. (2) 


242.464] 
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The combination of the separate annulus, convex and 

flat, as described, with the two pipe-sections or elbows 

thereof adapted to such annulus, as explained, and 

held together and to it by bolts and springs, all being 

constructed and anvenged substantially as set forth. 

242,488. Commuraror 
CHINES, Flihu Thomson, New Britain, Conn. 
January 10th, 1881. 

Brief.—By a peculiar construction of the commu- 
tator-plates, each one of the three plates extends 
180deg. around the commutator. aim.—{1) In a 
dynamo-electric machine, a commutator containing 
three or more segmental blocks, substantially as 
described, each block covering an angle equal to the 
angular distance of the commutator brushes apart, 
whereby the armature wire terminals are put into 
connection with both commutator brushes when at or 
near the neutral point. (2) In a dynamo-electric 
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FOR DyNAMO-ELECTRIC Ma- 
Filed 


machine, a three-branched armature coil system, the 
free terminals of which are connected singly to three 
segments of a commutator-ring, each segment cover- 
ing an angle of 180deg., substantially as described, 
and provided with a pair of commutator brushes 
resting on diametrically opposite portions of said 
commutator-rings. (3) te adynamo-electric machine, 
a system of armature coil terminals connected succes- 
sively to segments of the commutator, and adapted to 
be put successively into connection with both com- 
mutator brushes when at or near the point of neutral 
polarity, substantially as described. 
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ear; about half this tonnage has since been 
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proportionately, an average of two steamers Fl 
week having been launched since January. e 
total tonnage on the Wear has even surpassed 
that of the Tyne, while on the Tees the total 
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THE ENGINEER. 


VISITS IN THE PROVINCES. 


THE ELSWICK ORDNANCE AND ENGINE WORKS. 
No, III, 

It is desirable to give a few illustrations of designs from 
the Elswick Ordnance Works before leaving the subject alto- 
gether. We will commence with the breech-closing arrange- 
ment now in use, as exemplified by the 43-ton gun—vide 
Figs. 6,7, and 8, page 77. The breech-closing arrangement, 
which is common to many guns with slight moditication, 
may be taken first, the gun itself being afterwards taken 
on its own merits, In Tue Enaineer of October 8th, 
1880, we gave a description of the same system of breech 
closing, with the same obturating cup as applied to the 
breech-loading 13-pounder supplied to our own service by 
the gun factories, It differs chiefly from Palliser and 
French breech-loading arrangements in the system of obtu- 
ration or closing the joint. Fig. 6 shows the breech 
end of a charged gun, 8 is the powder charge with 
central tube R, A the steel obturating cup, which fits 
closely into the mouth of the powder chamber inside the 
copper breech bush OO, being tixed on to the breech 
block by the screw spindle C, ‘The face of the breech block 
is slightly convex, so as to leave the surface of the 
obturating cup gradually towards the circumference of the 
dise—vide Fig 6. On firing, the pressure of the gas forces 
the obturating cup against it, at the same time tightly 
closing the joint between the edge of the cup A and O, 
The fitting of A is, in fact, a most important matter. The 
firing arrangement consists of a needle E and the primer 
L, which are carried in a steel cylinder B, which oa an 
nervy ype screw so as to admit of being very quickly 
entered and tightened. The needle is held back by a 
spiral spring G until struck by a lever hammer H, which 
is raised to full cock and made to fall by the pull of a 
lanyard attached to the shorter arm U, and the needle then 
drives its point into the primer firing the gun. The slide bar 

uard K prevents this taking place when the breech is not 
| e stud T, moving in the groove Q, holds the 
slide-bar end sufficiently far in over the vent to prevent 
the hammer striking the end of the needle until the stud 
reaches the portion V, which carries it sufficiently far out 
to cause the bar to be drawn clear of the vent. The 
carrier N, with its catch P, resembles closely that on 
similar guns, 

The gun itself is shown in sectionin Fig. 7. Compared 
with the 43-ton gun made in the Royal Gun Factories—vide 
Enoiyerr, April 1, 1881—and now mounted at Shoebury- 
ness it is seen to differ in the general shape in which the work 
is done and the metal distributed along the piece. The Wool- 
wich gun has a chamber 15‘5in. in diameter and 58°35in 
long against corresponding dimensions of 14in. and 
87'43in, Consequently the longitudinal strain on the 
Woolwich gun is much greater for the same pressure, 
it is obvious, however, that that breech is specially 
strong. 

To pass on to another 43-ton gun. In Fig. 9 is shown 
one strengthened with coils of steel riband. The whole of 
the gun from breech to trunnion hoop is made of steel ; the 
portions which are made of wrought iron or steel riband 
are so marked in section, the unmarked parts being steel. 
We have used the word “trunnion hoop” to describe the 
pa known to artillerymen — name. This gun, 

owever, has no trunnions, being held in a saddle 
by the square cut rings shown on the lower surface. 
This gun is a much larger one than those of which we have 
just been speaking—the bore is 13in. against 12in. diame- 
ter. 13in. and 12in, projectiles of similar proportions fired 
with the same velocity would have stored-up work in the 
proportion of five to four, roughly speaking. The details 
as to charges, projectiles, and velocity have not yet been 
worked out practically, but the following is an approximate 
estimate. the 12in. gun, with a charge of from 315 lb. to 
325 Ib., and a projectile of 700 1b., will have a muzzle 
velocity of from 1950ft. to 1970ft., implying an energy of 
about 18,650 foot tons. The 13in. gun, with a 500 lb. 
charge and a 1000 Ib. projectile, may attain an initial 
velocity not far short of 2000ft. per second, having about 
27,460 foot tons stored u results 

e ter proportion wer for the 13in. gun than 
ie the made in A eed that 
steel wire bears to solid steel in the same quantity strength 
in the proportion of four to three. 

As to proportions, the riband 13in. gun has a length of 
bore of 390, or 30 calibres, against about 312, or 26 calibres 
length in the 12in. gun. The chamber of the former is 8 
calibres long against about 74in the latter. As to the 
arrangement of the riband coil, it will be seen that it is only 
carried out to a certain extent; there is no longitudinal 
application of riband in this gun. 

e 100-ton guns, muzzle and breech-loading, made for 
the Italian Government for the vessels Duilio, Dandolo, 
Italia, and Lepanto, and all their working machinery, form 
an undertaking of such magnitude that it would appear 
strange to avoid all reference to it. The first guns made 
in 1875 still remain the most powerful pieces in the world, 
with the exception of their 100-ton successors of rather 
larger calibre, made also at Elswick. To enter into a dis- 
cusion of them, however, is here impossible. We may 
refer to Tue Enoineer of December, 1876, and January, 
1877, for account of first trials, and August, 1879, for later 
ones; also February, 1879, for the system of mounting 
breech-loading guns on board the Italia. 

Figs. 10 and 11 show the Elswick 100-ton gun muzzle- 
loader as mounted for Malta and Gibraltar—vide Enet- 
NEER September 24th, 1880. This is the largest example 
under cover by bringing it roun el to the t, 
on the system adem by Mr. George Rendel. The prin. 
ciple of keeping the centre of gravity of the mass nearly 
over the traversing centre is observed, while the employ- 
ment of the gun as an inclined plane for running the shot 
up to its seat in the bore is applied to considerable purpose 
in the case of a projectile weighing 20001b. It may be 


seen in Fig. 10 that the gun can be loaded with less expo- 
sure of men than in the case of a breech-loader. The gun 
itself would be a difficult object to strike from a point far 
below, such as the deck of a vessel engaging with the 100- 
ton guns at the ged Staff Battery at Gibraltar, or the 
battery between Sliema and Tigne at Malta, from 70ft. to 
90ft. above the sea-level, nor would it be very feasible from 
a vessel to injure the detachments by curved fire. 

In both figures the gun is shown traversed in the direction 
for loading—that is, pointed with its muzzle towards the 
loading hole of an iron cylindrical chamber B termed a 
“cage,” In position at Malta or Gibraltar there would be 
two such cages at opposite sides of the traversing circle of 
the gun, the parapet extending from cage to cage, the gun 
loading at the most convenient one. ‘The angle through 
which the gun can thus fire is 146deg. The accumulator 
and engine are to be below ground. The accumulator 
in the Arsenal has a weight of about 71 tons, and is 
worked by an ordinary steam sapper of 6-horse power, 
working up to 701b. to the inch. It can be pumped up 
by forty men with hand-pump gear, in which case it is 
calculated that the gun can be fired at about the rate of 
one round in seven and a-half minutes; while if man 
power is used without an accumulator, it can only fire 
twelve rounds in about fifteen minutes. The general 
direction of the hydraulic gear connections are shown. 
Traversing, elevating, and depressing are effected by 
means of a handle at D, ss som and loading by one 
near L in the cage. The charge is singularly well kept 
under cover throughout. The magazine and shell rooms 
are wr ey to be below ground, the projectile and ve 
being lifted on a truck and run into the cage and brought 
round on the turntable and presented towards the muzzle 


of the gun. The loading hole is habitually kept closed. 
The noise and shock inside the cage must be considerable 
when the gun is fired nearly over it. Colonel Inglis, R.E., 
however, made trial of it himself on one of the first rounds 
fired in the Royal Arsenal to ascertain if there was any 
serious objection to be made on this score. 

For land service mounting, this system cbviously 
possesses greater advantages than generally accompany its 
use on board ships, where toothed gearing, &c., have to be 
— everywhere, to provide against the effects of 
rolling. Probably, however, most of our readers are aware 
that the Ajax and Agamemnon, as well as the Inflexible 
and Dreadnought, furnish examples of this system of 
loading at the muzzle in turrets. The same system was 
seolied to greater advantage in the case of gunboats, 
where a gun in the bows can be depressed and loaded 
without any revolution, the gun being fixed, and the vessel 
with its twin screws affording the means of traversing. In 
THE Enaineer of August 22nd, 1879, we gave a cut, and 
on August Ist, 1879, a description of the Epsilon gunboat, 
which was one of eight first supplied by Elswick to the 
Chinese Government, carrying powerful 35-ton guns, the 
vessels themselves being each only 440 tons. 

Before concluding, one other design of a very original 
character, made to meet a suggestion of its desirability 
being thrown out by Colonel Le Mesurier, R.A., should be 
mentioned, namely, a mountain gun unscrewing into 
two parts at the trunnion ring—vide Encineer of 
November 22nd, 1878. This device, it will be noticed, 
enabled a field gun of considerable power to act 
as a mountain gun, instead of the short, feeble 
weapon previously used. It is not necessary now to 
repeat all that we said of this gun when it was first 
brought out. We may sum it up by saying that, at the 
cost of an extra mule to each gun, and the operation of 
screwing and unscrewing the parts, a hard-hitting piece, 
firing a projectile with 1500ft. velocity, is obtained. These 

ns have abundantly proved their value in Affghanistan. 

ir F, Roberts has, we believe, the highest opinion of 
them, having taken care to have them as an accompaniment 
te his force en every expedition he underteok. 


an unmanageable 


THE ANNUAL VISIT TO SHOEBURYNESS. 

On Wednesday, July 20th, the Secretary of State for 
War, accompanied Sir John Adye, Surveyor-General of 
Ordnance, with the Director-General of Artillery and the 
Adjutant-General, visited the School of Gunnery at Shoe- 
buryness, As many of our readers are aware, an occasion 
of this kind is rather valuable as bringing out a selection 
of designs which have arrived at a certain stage of perfec- 
tion and trustworthiness than as exhibiting anything really 
novel or in the full sense experimental. On this occasion 
there was hardly anything that was striking in a popular 
way, but there were certain features of great importance 
illustrated. The following were the principal matters to 
record :—(1) An 8in. howitzer—70 cwt.—-mounted on a 
rr 3 carriage fitted with hydraulic buffer; charges 
31b. 80z. and 111b. 80z. R.L.G. powder. This was an 
admirable design. The howitzer is one which recoils so 
violently when free as to be quite unmanageable. The 
siege carriage is not suited to take a buffer of the ordinary 
kind, but it has one in this case attached and made to act 
by tension, the front end of the cylinder being fastened to 
a holdfast at the foot of the parapet. By this means the 
recoil is decreased from about 30ft. to 3ft. or 4ft. The 
carriage with its buffer can easily be detached and taken 
from place to place. Here then by very simple means 
n and carriage are brought — 
fect control. No doubt a severe shock is experienced by 
the holdfast in the parapet, but this is a difficulty that 

must be met. There was a 6’6in. rifled muzzle-loadi 


gun on Moncrieff’s hydro-pneumatic siege carriage, but it 


was not fired. 
The muzzle-loading and breech-loading 13-pounder guns 


were next fired side by side. Ring shell, common shell, 
and shrapnel were used. The breech-loading gun was 
worked with a friction brake on the naves of the wheels. 
Both these guns shot well. The unchecked recoil of the 
muzzle-loading was rather an inconvenience, but the 
brake on the breech-loading gun was only lightly applied. 
Good practice was made at some fieldworks with iaiey 
detachments, which were cut to pieces. 

A trial of machine guns then took place : the 5-barrelled, 
2-barrelled, and 1-barrelled Gardiner, and 10-barrelled 
Gatling, and a 4-barrelled Nordenfelt. The firing, how- 
ever, was hardly so good as it was recently at Shoebury- 
ness in the competitive trials which we have reported. 
The Nordenfelt, steel, inch, bullets at 200 yards riddled a 
- plate, and might have pierced one double as thick. 

ext followed heavy and medium rifle breech-loading 
guns, commencing with the new breech-loading 12in. 
43-ton gun, from which three rounds of common shell 
were fired, fuzed with Pittman general service fuzes, at 
targets at 500 yards range, this short distance being 
selected to show the action of the shell as clearly as 
possible. The chief question of interest was the behaviour 
of the itself on its carriage. The loading at the 
breech was effected with ease, the c being made up 
of prismatic powder, contained in flat-ended bags, re- 
sembling closely those employed at Meppen. The gun was 
fired both by electricity and by hand: there appeared to 
be no escape from the vent, which is in the axis, and is 
completely closed on firing. A still more important 
question, however, is the management of the recoil, which 
was checked by means of a yoke frame fixed in the structure 
round the port through which. the gun fires, according to 
a design of Colonel Inglis, R.E. The yoke frame is a power- 
ful rectangular girder frame, A A B B, 77, whose 
horizontal limbs—the top A A and bottom of the frame— 
are bent into the arc of a circle concentric with the points 
on which the gun traverses, so as to run by means of 
rollers with vertical axes in grooves in the roof and floor 
of the casemate. This frame is capable then of 


moving round the traversing centre so as to enable 
the gun when attached to it to pivot properly 
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The gun-carriage is very simple. Its brackets are cut 
from armour plates—in each is fixed longitudinally a 
cylindrical water buffer C, whose piston rod is attached to 
the corresponding vertical limb of the yoke frame. In 
this way the gun carriage holds on to the yoke frame 
through which it fires, by means of its two buffers, like 
two arms, one on each side. These are but little 
below the trunnions, so that the resistance is brought 
more nearly opposite to the seat of pressure than 
usual. The buffer, of course, acts in tension. Its 
behaviour is admirable. The recoil is under 4ft., and the 
movement steady and easy, and the running up beauti- 
fully easy. It is possible that some less ponderous new 
design might be found to act equally well, but with the 
means already at hand this plan is excellent. The breech 
closing arrangement shee) that employed at Elswick ; 
the breech lever is caused to move round by a lever and 
pinion at D, and the breech block is withdrawn by 
means of a winch handle and screw E. Probably 
many of the officers who stood round this gun and saw 
the ease and celerity with which it was worked, compared 
it mentally with the far less powerful 38-ton muzzle- 
loading gun, which had been worked in the same casemate 
on a public occasion on June 22nd, 1876, by detachments 
at the rate of a little over a minute and a-half per round, 
but with great exertion. An imperfect comparison of 
time is unreliable. It was said that the breech-loading 
gun could be fired at the rate of one round per minute, 
but we cannot expect stress to be laid on this as a matter 
of time ; although we do not doubt if a fair trial were 
made the detachment working the breeeh-loading gun 
would very easily distance their rivals, their labour being 
comparatively light. 

The firing of this gun was the feature of the day. 
There followed that of a 25-pounder breech-loading gun of 
225 ewt. on naval carriage and slide with 15 lb. charge, 
and of a 25-pounder gun of 13} cwt. on an Albini carriage 
with 3} lb. charge. The recoil was, we believe, 7}in, An 
Sin. breech-loading Armstrong gun, 115 tons, was fired 
with 90 Ib. charge on an Elswick plate compressor carriage 
and slide. Lastly, a 6in. breech-loading gun of 4 tons was 
tired on a Vavasseur carriage and slide—described in THE 
Eyerxeer of June 16 last—with 341b. of powder. This 
was tried on June 2nd, 3rd, and 13th last with excellent 
results with 37 Ib. of P, powder, giving a muzzle velocity 
of from 1875ft. to 1884ft. per second; the recoil was 
187in. to 18°75in. With 36$1b. of P powder, giving a 
muzzle velocity of from 1995ft. to 2020ft., the recoil was 
from 183in. to 19in., the maximum pressure in the 
cylinder being 3000 lb., that in the gun being 17°75 tons. 
We give these figures as more complete than anything that 
could be obtained on this public day. 


SOCIETY OF ENGINEERS. 


SHEERNESS DOCKYARD. 

Tur members and associates of the Society of Engineers made 
one of their pleasant summer excursions on the 20th inst. to 
Garrison Point Fort and Sheerness Dockyard. There were 
present about 120 members and associates and their friends, the 
party including Mr. Charles Horsley, president ; Mr. Robert P. 
Spice and Mr. Joseph Bernays, past presidents; Mr. Jabez 
Church, vice-president ; Mr. Robert Berridge, Mr. William 
Schénheyder, members of the council ; Mr. Alfred Williams, 
honorary secretary and treasurer ; and Mr. Bartholomew Reed, 
secretary. The party proceeded from London Bridge by special 
steamer, and were received on the dockyard landing-stage by 
some of the authorities, by whom they were conducted over the 
works. The dockyard is used for building, fitting, and repairing 
small cruising vessels, and comprises five dry docks, one closed 
basin, and two open or tidal basins. About 1700 men 
are employed on the general work of the yard, and at the 
present time there is one vessel—the Satellite—in course of con- 
struction, one—the Caroline—in course of fitting out, and four 
are under repair. After passing through the fitting shop, which 
is provided with galleries, one devoted to light fitting work, and 
the other to pattern-making, the brass foundry and copper- 
smiths’ shop were next inspected, after which two Cornish engines 
of 50-horse power each were shown. These engines are used for 
pumping out the docks, and have been on the establishment for 
sixty years. In the boiler shop the visitors found a number of 
boilers under repair for the various vessels in course of re-fitting, 
among them being those of the Sylvia, surveying vessel. The yard 
smithy contains sixty forges, several steam hammers of various 
sizes, and gives employment to 170 hands. A considerable 
number of wood-working machines of different kinds, was seen 
in operation preparing ships’ timbers. The Satellite, to which we 
have already referred, is a composite sloop, intended to carry 
eight Armstrong guns of the new pattern. She is 200ft. in 
length, with an extreme breadth of 38ft., and a moulded breadth 
of 37ft. Her draught of water is 12ft. 9in. forward and 15ft. 9in. 
aft, with a displacement of 1420 tons. She will be propelled by 
a single screw driven by engines of 900-horse power. The build- 
ing of the Satellite was commenced on the 4th of October, 1880, 
and she is to be launched on the 13th of next month. 

There are, it may be admitted, many technical Government 
departments whereat the lessons to be learned may be very use- 
ful and worth remembering. It is to be feared, however, that 
time is so often disregarded in Government workshop operations 
that, at Sheerness for instance, there is not much to be seen 
that need be remembered—in fact a visitor feels sometimes in- 
clined to ask an operative if he really does not know better than 
his pace indicates. One may for instance see holes about ;’gin. 
diameter drilled through thin iron by a drill running at about 
sixty revolutions a minute. Great fear that grindstone spindles 
should wear out too soon is displayed by the annoyingly slow speed 
at which these tools run, and men may be seen bending sheet iron 
plates, two at a time it is true, by means of a fine set of rolls 
about 10ft. in length, and large in diameter, and run at a speed 
suitable for thick plates, perhaps the whole width of the rolls, 
instead of about 24in. Again, these narrow plates or sheets are 
evidently always passed through the rolls at mid length, instead of 
varying the position. Some of the members visited the cable test- 
ing department, where they saw cablesup to 4in. in diameter tested. 
A considerable portion of the work of this machine consists in 
re-testing cables that have been some time in use. It transpired 
that these old cables are not annealed before re-testing with the 
ordinary test of 8 tons per cireular inch. It is of course difficult 
to say how much smaller the percentage of breakage would be if 
this annealing were done, but it may be certainly said that the 
expenditure on annealing would be well laid out. The members 


spent a-good deal of time in an inspection of the fort, and were 
much interested in the 9in. and 10in. muzzle-loading guns with 
which the lower and upper casemates are provided. These guns, 
the shields, and the armour have all been illustrated in THE 
ENGINEER, so it is unnecessary to re-describe them here. This 
fort mounts forty-four guns, ranging from the Yin. gun of 8 tons 
tothe 12°5in. gun of 38 tons, and including the 10in. gun of 
18 tons. In leaving the dockyard the steamboat steamed round 
the Hydra turret-ship, which carries four 18-ton guns, and a few 
went on board the guard ship lying near it. 


MASON COLLEGE, BIRMINGHAM. 


THE following excellent programme of the course of education in 
civil and mechanical engineering to be given at Mason College has 
just been prepared by the professor of engineering of the college, 
Mr. Robert H. Smith. 

The programme of study is arranged so that any one year of it 
may be taken with advantage by a student properly prepared for 
the work of that year. But the benefit that may be derived from 
the study of any one year is very much greater for the student who 
follows out the whole three years’ course than for one who omits 
any part of it. Students entering the first year’s course must not 
be less than sixteen years of age. It is recommended that those 
intending to serve an apprenticeship in a workshop or office should 
endeavour to arrange to serve one year of the apprenticeship before 
beginning the college course, and the remainder after finishing their 
college studies. At the end of the first year ordinary class 
certificates of attendance and proficiency alone will be given. At 
the end of the second year a Junior Engineering Diploma will be 
given to those students who have earned it. At the end of the 
third year a Senior Engineering Diploma will be given to those 
attaining the required degree of proficiency. No student will 
receive a Senior Engineering Diploma who has not either obtained 
a Junior Engineering ove bem in the Mason College, or else 
produced a written certificate proving that he has elsewhere 
acquired equivalent knowledge to that to which the Junior 
Engineering Diploma of the Mason College testifies. The instruc- 
tion of the first two sessions is such as all engineers ought to receive 
in order to be well educated. In the third session the students are 
classified according to the special branch of engineering they 
intend to follow as their profession, and their studies are to a great 
extent distinct. Ultimately it is intended to classify them as :— 
Civil, Mechanical, Mining, and Electric Engineers and Architects, 
and these distinctions will be recognised in the wording of the 
diplomas. For the present only the first two classes—Civil and 
Mechanical—will be recognised in the work of the third session ; 
but it should be distinctly understood that the whole of the studies 
of the first two sessions, and much of those of the third, are 
important and even necessary for mining and electric engineers 
and architects as well as for otherengineers. Students are allowed 
to attend any particular classes they may deem more especially 
important for themselves on condition of their paying the fees and 
obeying the general regulations of the college ; but diplomas will 
be given to those only who pursue systematically the regular course 
as stated in the calendar. Short courses of evening lectures will 
be given, at times that will be announced by advertisement in the 
newspapers. These will be of a popular character. 

ing the first year, the Winter term will last ten and a-half 
weeks ; Spring term, ten and a-half weeks; Summer term, eight 
weeks, Junior pure mathematics and junior applied mathematics 
will be taught during the Winter, Spring, and Summer terms. 
Chemistry will be taught by lectures and laboratory practice, in 
the Winter and Spring terms. Physics will be taught in the 
Winter, Spring, and Summer terms, junior class with laboratory 
practice. The students will enter the elementary or junior classes 
of chemistry and physics according to their state of preparedness, 
which will be judged of at the beginning of the session by the 
thesesubjects. Fortheengineeringclasses 
there will be mechanical measurement, sketching, and drawing. 
Winter and Spring terms—two days per week, three hours each. 
In this class the students have placed before them a solid body of 
geometrical form, whose dimensions — measure, and of which 
they make a clear and fairly-proportioned sketch, or sketches, on 
which they mark all its dimensions. From this sketch they make 
correct scale drawings of the body in different right and oblique 
projections. The subjects taken will advance from blocks of 
simple geometrical form to the common detail parts of machines. 

Practice in the use of workshop and field-measuring instruments 
will be given in Winter, Spring, and Summer terms. During 
Winter and Spring three on every Saturday. During the 
Summer term the whole of the working day of each Saturday is 
devoted to field practice in surveying. 

Lectures on measuring and drawing instruments used in the 
workshop, field, and drawing-office will be given in the Winter 
term, three lectures per week. Instruments for measuring linear 
dimensions, small and large ; linear units and scales; instruments 
for measuring angles and areas ; measurement of cubic contents, 
mass, weight, time, speed, energy, rate of working, flow of fluids, 
stress, strain, and flow of solids ; drawing instruments and the art 
of preparing drawings of various kinds, ¢.g., of machines, survey 
plots and sections, topography. 

Lectures on, and practice in, practical methods of calculation 
will be given in the Spring term to the end of February. Two 
lectures per week, and two exercise days per week of about two 
hours each. Abbreviation and systematic method in arithmetic.; 
use of tables; the meaning and usefulness of formulas ; graphic 
arithmetic; graphic kinematics, statics, and kinetics; graphic 
tabulation on sectional paper of the results of formulas, rules, and 
experimental observation ; elimination and distribution of errors 
of observation, method of least squares, graphic methods. 

Descriptive lectures on tools and driving machinery, and on 
workshop and field practice will be given in the Spring term from 
the beginning of March to end of Summer term, four lectures per 
week. Hand and machine tools of the workshop; punching, 
shearing, rivetting, and h in hines, lifting hinery 
and tackle ; steam, air, gas, and electric motive engines ; water 
wheels, turbines, wind mills ; contractor’s plant. i 

In the second year the engineering classes will deal with machine 
measurement, sketching and drawing, Winter, Spring, and 
Summer terms, two days per week, about four hours each. The 
work of this class is similar to that of the first year’s drawing class, 
except that machines instead of machine parts are now the 
subjects of copy. Besides drawing on paper the pupils will have 
some practice in “‘ marking-off ” on metal and woods. In the last 
—Summer—term, they will design detail s of machines and 
structures. The engineering laboratory will be open in the Winter 
and Spring terms, three days per week, about two hours each. 
Several of the following will be subjects of experiment each year : 
-—Testing the strength and stiffness of materials; strength of struts 
and pillars, flat plates, tubes, beams, and of plate and spiral 
springs ; testing strength of soldered, brazed, screwed, rivetted, 
pin, and other joints ; experiments on hardening and annealing 
steel and other metals ; experiments on surface friction of solids 
and liquids; tests of lubricative qualities of oils; measurement 
of horse-power of driving engines; measurement of horse- 
power required to do various kinds of work; experiments on 
wind pressure, and on resistance to the motion of solids through 
liquids ; flow of liquids through pipes; conduction of heat through 
surfaces and through plates; condensation of steam and evapora- 
tion of steam; slip of driving belts and of screw propellers; 
leakage of steam past pistons and valves, 

Lectures on workshop treatment of constructive material will be 
given during the first five weeks of Winter term, three lectures per 
week, Seasoning, preservation, and reduction of timber ; rolling, 
forging, casting, cutting, and hardening of metals ; preservation of 
ironwork ; cutting of stone ; preparation of concrete ; mortars and 
cement; brick manufacture, 


Lectures on calculated strength, stiffness, and durability of 
constructive materials will be given in the last five weeks of Winter 
term, three lectures per week. Torsion, tension, compression, 
bending, fatigue of metals, wear, corrosion, factors of safety, the 
relative necessity of strength, stiffness or pliability in the different 
parts of machines and 


Lectures on principles o hanics will be given during the first 
five weeks of Spring term, three lectures per week. Energy and 
its in bustion and gravity ; work, force, acceleration of 


momentum, strain ; loss of usefuleffect by dissipation of energy ; 
hydrostatics ; hydrokinetics ; elementary thermodynamics; fric- 
tional efficiency of machines and of modes of transmitting power ; 
storing up energy ; governing the supply of energy. 

The lectures on principles of hanism ; the e 
on the general principles of of material, labour, and 
machine work, and on static designs, will also be given. During the 
third year none but strictly engineering classes are taken, with the 
exception of the Senior Geology, which should be taken by certain 
sub-classes of civil engineers, by mining engineers, and by architects ; 
and with the exception of the metallurgical lectures and labora- 
tory work under the professor of chemistry taken by minin 
engineers, All the third years students with the exception o' 
architects must attend and be examined on the lectures given durin, 
the Winter term, upon thermodynamics and the generation anc 
utilisation of heat. Only the mechanical students, however, need 
be examined on the subsequent lectures on the detailed design of 
steam boilers and engines. The students of each of the five main 
classes must attend the lectures of all the five classes ; but they are 
not required to take notes or to be examined on any but those of 
the class to which they belong. The fee for the lectures on one 
class of studies gives admission to all the third year’s engineering 
lectures. No student will receive a — for more than one of 
the five main classes in any one year. Throughout the session, two 
lectures per week will be given to each of the five main classes of 
engineering students. They will treat of the detailed design of 
selected classes of structures and machinery. The special subjects 
selected will be varied from year to year, and will be announced 
at the end of each session for the ensuing session, The following 
sub-divisions of the five main classes of engineering will be ultimately 
recognised and provided for :— 

Civil Engineering.—Roads and railways; canals, rivers, irriga- 
tion, drainage, sanitation, and town water supply; harbours, 
lighthouses, and coast works ; surveying. 

Mechanical Engineering.-—Land engines, pumping and hydraulic 
machinery ; road and railway locomotives ; marine engines and 
ship-building ; agricultural inery ; hine tools and imple- 
ments ; mill work and factory machinery. 

Mining.—Coal mines; iron, copper, gold, silver, and Icad mines ; 
mineral and other wells. 

Electric Engineering.--Telegraphy and telephony; electric 
lighting, electric transmission of power, and electric driving 
machinery. 

Architecture.— 

So far as lectures and examinations are concerned, the students 
of all the sub-divisions of any one of the five main classes are 
expected to do the same work; there are no separate lecturcs or 
class examinations for each sub-division. But the private work 
and course of reading is prescribed for each student in accordance 
with the sub-division or sub-divisions to which he belongs. The 
bulk of the work of each student will be private (i.¢., not class 
work), but will be done under the direction of the professor. The 
merit of each student's study in the sub-division of his subject will 
be judged, not from ordinary class examination, but by the quality 
and amount of his private work throughout the session, and by a 
thesis given in at the end of the session. The diploma will mention 
in which sub-division or sub-divisions of the main class the recipient 
has specially studied. 

Arrangements will be made for the civil engineering students for 
field practice in surveying and setting out, and for the examination 
of works in progress. Similar arrangements will be made, as far 
as possible, for the mechanical engineering students for the exami- 
nation and testing of engines, boilers, and other machinery in an 
near Birmingham. Similar opportunities will be sought to advance 
the practical knowledge of the other classes of students. 

Facilities will be given to the students of the third year wishing 
to make original experimental investigations of special engineering 
subjects, and the professor will do all in his power to encourage 
this sort of work, and to give assistance in it. 


ts of design ; 


Gratn ELEVATOR.—The largest grain warehouse, or elevator, as it 
iscalled in America, is now in operation adjoining the Columbia store, 
South Brooklyn. This elevator has cost its owner, Mr. David Dow, 
nearly 2,000,000 dols. It has a capacity of 2,500,000 bushels for 
storage, besides extra transfer facilities, and dockage for half a 
dozen vessels or more which can load at a time, differing from all 
other elevators hitherto built. It has three enormous towers as 
high as the building on which they rest. These, with the engine 
house, contain all of the machinery, }eaving the warehouse proper 
fire-proof, without an opening for a belt or shaft, consisting of a large 
number of separate fire-proof stores. 


TRIAL OF PORTABLE RAILWAYS AT VERSAILLES.--The portable 
railways of Messrs, Decauville, of Petit-bourg, are no doubt pretty 
well known to our readers. Messrs. Fowler and Co., of Leeds, 
have done a good deal to make the world famillar with the principle 
involvel. A local exhibition is being held at Versailles, and we 
have received from Messrs. Decauville the following description of 
the little line which the firm exhibits, We have felt that it would 
be vain to attempt to give an adequate translation, preserving the 
spirit of the original :—“‘ oe de machines qui vient 

avoir lieu au Concours régional de Versailles n’a jamais été aussi 
brilliante que cette année. Mais parmi les nouveautés qui y étaient 
présentées nous devons signaler en ligne Pattrayante 
exposition de la Maison Decauville, inventeur des chemins de fer a 
voie étroite entitrement métalliques, qui a obtenu le premier prix 
(médaille d’or) dans le concours spécial de chemins de fer agricoles 
= le Ministére de l’Agriculture avait organisé 4 Versailles. C’est 

u resté la sixitime fois que des concours spéciaux pour les chemins 
de fer portatifs ont lieu tant en France qu’d l’étranger, et M. 
Decauville ainé a obtenu tous les premiers prix sans exception. Le 
public se — en foule dans les wagons qu'une petite locomotive 
trainait d'un bout a lautre de l’exposition. A }’époque ot nous 
vivons, la question des transports a bon marché devient chaque 
jour plus importante, et il ne s’agit plus seulement d’aller écono- 
miquement de grande ville a grande ville, mais également depuis 
les stations de nos grandes lignes jusqu’aux villes qui en sont 
éloignées de quelques kilométres. La vraie solution de ce probleme 
nous parait trouvée par les ateliers de Petit-Bourg, et nous avons 
adiniré le train-bijou fonctionnant sur une voie étroite de soixante 
centimétres. Rien de plus coquet et de plus mignon que ces 
délicieuses voitures de Ire, 2e, et 3e classe. Le compartiment de 
premiére classe, capitonné rouge et or, garni de glaces pour les 
voyageuses coquettes, est d’un luxe qui ne laisse rien a désirer. 
Ce train-bijou est la nouvelle création a M. Decauville ain¢, mais 
nous devons rappeler que ses ateliers construisent aussi des quan- 
tités ¢normes de chemins de fer portatifs pour lagriculture, les 
travaux publics et la guerre; et le chiffre d'affaires rien que pour 
ce matériel atteint actuellement cinq a six millions par année. 
C’est M. Decauville qui a fourni les cent kilométres que -le 
Gouvernement Russe emploie pour les transports de troupes dans 
la guerre du Turkestan, et il livre en ce moment le matériel néces- 
saire aux travaux du canal de Panama, des chemins de fer du 
Sénégal, des ports de Sébastopol, de Newhaven, &c. Rappelons 
aux personnes qui n’ont pu aller voir l’exposition du Concours de 


Versailles que les ateliers de Petit-Bourg ne sont qu’d 55 minutes 
de Paris, sur la ligne de Corbeil, et les visiteurs recus de la facon 
la plus cordiale, y sont promenés a travers les am og et l’exploi- 
Really ! 


tation agricole tous les mardis et vendredis,” 


| | 
| 
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RAILWAY MATTERS, 


THE public opening of the first section of the Swindon, Marl- 
borough, and Andover Railway took place on Tuesday. 

Ir is proposed to make subways under the railway embankment 
at Sittingbourne, to prevent a repetition of the fatal accidents which 
have occurred to people crossing the line, 

INCREASED railway accommodation is desired by the manufac- 
turers and trading classes of Heckmondwike. A meeting of the 
most influential of their number took place last week to consider 
a _— for the extension of the Great Northern Railway to that 
place. 

THE evidence before the Select Committee on Railway Cha: is 
in some respects startling. For instance, the London and North: 
Western Company alone has spent two and a-third millions ster- 
ling for London goods stations alone, and nearly two millions in 
Liverpool. 

On the 20th inst. some men were loading timber trucks near the 
main line of the Midland Railway at Matlock, Bath, when the 
London express ran past. The balk being lifted was about 6ft. 
from the ground, and the man loading thought he could get it away 
before the express arrived, instead, apparently, of lowering it 
again. Two wide carriages of the train, however, caught it, and 
one occupant was killed. 

Tue Geneva correspondent of a daily contemporary writes that 
the boring of the Arlberg tunnel is proceeding with great rapidity. 
The length finished since June, 1880, is 1720 metres, and an average 

early advance of 2160 metres is confidently expected after awhile. 

he average of Mont Cenis and the St. Gothard was only 1112 and 
1670 respectively. The St. Gothard tunnel, he says, will be com- 
»leted by the end of September, but the lines of approach are not 
likely to be ready before next spring. 

A MEMORIAL to the Manchester and Salford Corporations is in 
course of signature amongst influential people, strongly urging the 
taking of immediate action, in conjunction with the directors of 
the London and North-Western Railway Coe. to cover the 
river between Victoria Bridge and the railway bridge over the 
Irwell at Hunt's Bank, ‘‘ so that the whole site of this foul stream 
may thus become and form a useful and important additional area 
to the existing street, which is already burthened with traffic, 
sectire two acres of land and a fine open space, and afford room 
for great increase of accommodation at the railway station.” 

A CORRESPONDENT informs the Zimes that Mr. George M. Pull- 
man, the inventor of the Pullman car, is at present on a visit to 
this country, accompanied by his wife and family, and is at present 
residing in Edinburgh. It is well known that Mr. Pullman is the 
possessor of great wealth, and he has recently founded a city on 
the shores of Lake Calumet, near Chicago, which he proposes 
should be a model manufacturing town, constructed in accordance 
with the most scientific principles, and conducted in a manner 
equally enlightened. This town, which already boasts a popula- 
tion amounting to several thousands, is called after the name of its 
founder, who has embarked no less a sum than £450,000 in the 
enterprise. 

In concluding his report to the Board of Trade on the collision 
which took place on the North British Railway branch at Cameron 
Bridge on the 21st ult., Major Marindin says :—‘‘ In the absence 
of these appliances—block and lock signals and points—for safe 
working, which is much to be regretted, the least which the public 
have a right to expect is that the rules for working such lines as 
this should be adhered to with the most scrupulous exactitude, and 
that the servants of the company should not be permitted to use 
their discrection, and to deviate from these rules, even with the 
object—in itself praiseworthy—of expediting the traffic. If the 
driver had had at his command a continuous brake fitted to the 
whole of his train, he could, no doubt, have averted the collision.” 

WHILE we are in India returing to the healthy system of railway 
construction and working by private enterprise instead of State 
construction or nursing by subsidy, the Prussian Government 
purposes to extend its purchases of railways. To this end it has 
inade proposals tothe board of directors of the Bergisch-Maerkisch 
and Berlin-Anhalter Railway Companies, and summoned them to 
commence negotiations. Both railways are extensive, and are two 
of the most important in the kingdom. Thenew Anhalt station in 
Berlin of the second of these—as illustrated in THE ENGINEER of 
the 1st October, 1880—railways is one of the finest in the country 
or any country, and some very important extensions and improve- 
ments in this railway and in railway intercommunication in Berlin 
have been lately made. 


Tuer Government of Jamaica seems to take a good deal of pride 
in its railway possessions. Improvements on the twenty-eight 
niles of existing railway line still continue to be prosecuted with 
vigour. Drainage works, new culverts, fencing, gates, the re-lay- 
ing of rails, &c., are all going on. The old stations at Kingston 
and Spanish Town—the new and old capitals—have been re- 
arranged, enlarged, and improved in respect of facilities for goods 
traffic as wsll as } g lation. Two new brick 
stations are being erected at Gregory Park” and “‘Old Har- 
bour,” the present Western terminus of the track; while new 
locomotives, carriages, and stock vans have been substituted for 
the disgraceful old ruins that used to rock over jerky and rickety 
lines. A correspondent of the Colonics and India says, “‘It is 
scarcely an exaggeration to say that before the Government pur- 
chased the railway it was nearly in the condition urged as a reason 
by a Western engine driver for resigning his situation—‘ things,’ 
as he explained, ‘ having mighty near come to only two streaks of 
rust and a right o’ way.’ The extension to Porus, at the base of 
the Manchester Mountains, is being forwarded, work having 
actually commenced on different points of the route. The 
northern addition to the foot of Monte Diablo is also being cleared 
under a separate and active staff of engineers. This projection 
presents far greater difficulties than the other—the ‘Gibraltar 
rock’ alone in the famous pass of the ‘ Bog Walk’ giving a chance 
for considerable engineering skill to overcome and get through.” 


A RECENT report by Signor Frescot, one of the engineers of the 
railways of Upper Italy, gives some interesting facts with regard 
to ventilation in the Mont Cenis Tunnel. The Mont Cenis Tun- 
nel is 12,500 metres in length, and has a capacity of 500,000 cubic 
metres. The mean temperature is 25 deg. C. In winter this 
causes sufficient natural ventilation, aided by the difference of 
altitude of the two extremities—132°5 metres. But in summer 
the external and internal temperatures are often equal, and artifi- 
cial means of ventilation have to be adopted. The passage of 
twelve trains per day, the Times says, may be assumed con- 
taining 2500 passengers, each e through occupying half an 
hour. The locomotives burn anthracite, which produces less 
carbonic oxide than coke, and the combustion is rendered as com- 
plete as possible. Now it is estimated that the average total 
production of carbonic acid in the tunnel per day is 6987 cubic 
metres, of which 6930 cubic metres are attributed to the trains, 
the rest to servants, passengers, and lights. The normal propor- 
tion of carbonic acid in the atmosphere varies from 0 to 
0°005. People can live in an atmosphere containing as much as 
0°005. It has been proposed to attain in the Mont Cenis the same 
degree of “ as in our Metropolitan Railway, or 0°0015 of 
carbonic acid. With this view, a large centrifugal ventilator has 
been set up on the Bardoneche side; it is driven by water, which 
is abundant there. The entrance of the tunnel is closed by a 
door, which the trains open on passing under the arch, and close 
after passing. In winter, and also during some fresh nights in 
summer, the machine can be stopped, and any necessary repairs 
made. In addition to the ventilator, there is in use the compress- 
ing and aspirating apparatus that was employed in making the 
tunnel. Notwithstanding these means and care bestowed on the 
fires of the locomotives, om is reason to fear that the present 
ventilation would prove insufficient in case of even a small increase 
of the traffic, 


NOTES AND MEMORANDA, 


Tr ap from a recent report that the total number of persons 
who sailed from Hamburg—nearly all Germans—in the year 1871, 
with the intention of permanently settling in America, was 18,009; 
in 1872 it was 36,948; in 1873, 40,068; in 1874, 19,979; in 1875, 
18,527; in 1876, 15,832; in 1877, 11,867; in 1878, 12,718; in 1879, 
12,294; in 1880, 32,489; and in 1881, up to June 30th, it was 
already 73,633. 

PRoFEssOR LAURENCE SMITH has observed that small detached 
fragments of the meteoric iron of Santa Cattarina (Brazil), not 
weighing more than 0°1 to 0°2 grains, were very weakly affected by 
a magnet; but on being flattened on a piece of steel, with a steel 
h , they b very sensitive to it. By heating red-hot, 
the particles were made to be still more easily attracted than by 
flattening. The meteoric iron contains 66 iron, 34 nickel. 

THAT moist air conducts electricity has been denied on experi- 
mental grounds by Count Du Moncel and M. Gangain. The praetical 
inference from their experiments is, that the losses on telegraph 
lines may be attributed mainly to such things as condensation of 

isture, attack t of conductive dust, carb deposits, 
spiders’ webs, or contact of branches of trees with the wire, the 
loss by conduction in moist air being probably very small. 


THE following composition of an instantaneous silvering powder 
is given by the Chemist and Druggist :—Argenti chloridi, 3°0; 
potassii bitartratis, 20°0; sodii chloridi, 15°0, A portion of this 
powder is moistened with water, and with a piece of blotting- 
paper rubbed on the clean metallic object. The latter is thereupon 
rubbed with a piece of cotton, upon which precipitated chalk is 
dusted, then washed with water, and polished with a dry cloth. 


VARIOUS reasons may appear sufficient to make it desirable to 
remove black ink from parchment. For this purpose the Scientific 
American gives the following :—Moisten the spots first with a 
strong solution of oxalic acid, then with a clear saturated aqueous 
solution of fresh chloride of lime—bleaching powder, Absorb excess 
of the liquids from the paper as quickly as possible with a clean piece 
of blotting-paper. Repeat the treatment if necessary, oot dry 
thoroughly ll blotting pads under pressure, 


A RECENT parliamentary return shows that in the year ended 
30th September, 1880, there were in England 44,420,847 bushels of 
malt charged with duty, the amount of duty charged being 
£6,024,574 15s. 6jd.; in Scotland, 2,693,459 bushels—amount, 
£364,551 7s. 2}d.; in Ireland, 2,783,211 bushels — amount, 
£377,461 16s. 9fd. Total for the United Kingdom, 49,897,517 
bushels, and t charged, £6,766,587 19s. 74d. The quantity 
of barley imported into the United Kingdom in 1880 amounted to 
11,705,290 cwt., equivalent to 3,277,481 qrs, 


At arecent meeting of the Paris Academy of Sci a paper 
was read, ‘‘On the Velocity of Propagation of Explosive Pheno- 
mena in Gases,” by M. Berthelot. The experiments were with 
mixtures of hydrogen and oxygen and of carbonic oxide and 
oxygen—2 vols. tol. These were placed in a long iron tube—open 
or close, fixed in various positions, &c.—and were inflamed with an 
electric me the passage of the wave was measured by an elec- 
tric method. The velocity was in general about 2500 m. per 
second. Explosive phenomena are more complx than a simple 
motion of translation or even the propagation of a sound wave. 


Tue Census in British Burmah gives the following returns :—In 
Arakan—males, 384,045; females, 257,965; total, 562,000, as 
against 484,363 in 1872, showing an increase of 16 per cent. Pegu 
—males, 1,249,346; females, 1,081,061; total, 2,330,407, against 
1,662,658 in 1872, or an increase of 40°2 per cent. Tenasserim— 
males, 431,270; females, 380,548; total, 811,818, as against 
600,727 in 1872, or an increase of 211,091, or 34 per cent. The 
totals for the entire province are—males, 1,984,661; females, 
1,719,572 ; total, 3,704,253, as against 2,747,148 in 1872, showing 
an increase of 947,085, or 34°8 per cent. Rangoon in 1872 con- 
tains a population of 98,745 ; it now contains 132,004, showing an 
increase of 33,259, or 36°6 per cent. In 1872 the population of 
Moulmein was returned at 46,472; it is now, according to the 
Bombay Gazette, returned at 53,080, or an increase of 14 per cent. 


WATER glass was discovered in 1640 by Von Helmont, who found 
that when in the preparation of glass from sand and alkali an 
excess of alkali was used, the glass dissolved in boiling water ; but 
it was not until 1828 that water glass as now known was prepared 
and practically utilised by Von Fuchs, in stereochromy or solid 
colour painting, in mural and monumental decoration, and for the 
preparation of various*cements and artificial stones. Water glass, 
soluble glass, or silicate of soda, as it is variously called, possesses, 
when properly prepared, many unique and valuable properties. In 
cold water is is nearly insoluble, or dissolves very slowly. In 
boiling water it dissolves with facility and remains in solution 
when the latter has cooled. Water containing 30 per cent. of the 
glass in solution is of a syrupy consistence, and may be used as a 
transparent varnish on many substances; on drying it forms a 
glassy coating that resists moisture and change of temperature very 
well. The Scientific American says it has been used extensively as 
a vehicle for certain pigments to form paints known as silica paints ; 
but in the paints known by that name and largely used in this 
omy oil and the other common ingredients are used as the 
vehicle, 


As the result of an investigation of the statistics of the rate at 
which barometric changes traverse the British Isles, by Mr. G. M. 
a F.M.S., superintendent of the Kew Observatory, he 
concludes—(1) That the average rate of horizontal motion of baro- 
metric changes in their progress across the British Isles is about 53 
miles ox hour; (2) That the mean rate does not vary to any con- 
siderable extent from year to year; (3) That the maxima travel 
with somewhat greater velocity than the minima; (4) That the 
rate of horizontal motion is slightly diminished as the change passes 
northward. This is also proved by the fact that the mean velocity 
along the Valentia—Aberdeen, track, is slightly below that over the 
Falmouth—Leicester, track. By far the greater number of baro-- 
metric changes traverse the country at rates between 30 and 60 
miles per hour, but transits at the higher velocities are somewhat 
infrequent. The mean SW-NE velocity of 53 miles per hour, if 
resolved into N and § and E and W velocities by the ordinary 
method of the parellelogram of velocities, gives a resulting move- 
ment of 38 miles per hour in a West-East direction, which, he says, 
may be safely taken as the normal rate at which barometric changes 
traverse the British Isles, 


THE periodicity of rainfall formed the subject of an enquiry by 
Mr. G. M. Whipple, superintendent of the Kew Observatory, and 
by him a paper was communicated on the subject to the Royal 
Society early this year. From all the available statistics extending 
back with more or less completeness for many years, he finally 
deduced a table which shows that in no one case is there any 
indication of a period of any in’ 1 number of years from five to 
thirteen inclusive running through them. Hence, whatever period 
of variation in rainfall there may be, ident with fluctuati 
in the spotted surface of the sun, either of ten, eleven, or twelve 
years, this thod of treatment shows it to be completely masked 
—in a long series of observation—by other variations. The dis- 
crepancies exhibited in the first tables obtained made it very 
desirable to extend the field of inquiry, by including as many 
observations in the discussion as possible. Eventually he was able 
to collect ten series, which increased the total number of years of 
observations used in the discussion to 978. The result of the 
extended investigation in no way affected the conclusion pointed 
out by the observations previously treated—viz., that taking the 
series of annual totals directly as they stand, there is no marked 
indication of the presence of a short cycle to be found. ere are 
a few exceptions, in all of which cases the coincidences but slightly 
preponderate over the non-coincidences. Again, the curves of 
variation differ widely for the same epoch in localities comparatively 
close togother. 


MISCELLANEA, 
THE export of coal from Newcastle, New South Wales, averages 
26,000 tons per week. 
Messrs. JOSEPH KAYE AND Co., of Bank Works, Kirkstall, 
Leeds, have opened a store at 248, High-holborn, W.C. 


THE new North Docks, Liv 1, will be opened by the Prince 
of Wales on the 6th September. The Princess will also visit 


Liverpool. 

On Tuesday the new Leith Docks, constructed from the designs 
of Mr. A. M. Rendel, M.I.C.E., was opened by the Duke of 
Edinburgh. 

Mr. GzorcE Bennie has retired from the firm of George Bennie 
and Company, Glasgow, the business remaining in the hands of 
Mr. Bennie’s partner, Mr. E. Rushton Coulborn. 

THE main shaft, 235 poate deep, at the Oakwell Colliery, Ikes- 
ton, was on Saturday blocked by an accident to a cage, and the 300 
men and boys working below were imprisoned five hours. 

A FINE promenade pier is being constructed at Nice with 
unusually extensive concert, bath and other accommodation at the 
outer e It is illustrated in L’avenir des Alpes Maritimes of the 
14th inst, 

Tue Sanitary Authority of Wallingford have been fined the 
mitigated penalty of £10, together with a further fine of 10s. a 
day so long as they shall allow the sewage of that town to pollute 
the Thames. 

A NEw steel and iron foundry for the manufacture of small and 
large castings by the crucible and Siemens methods is being 
ere by Messrs. Wm. Wylie and Co., in Polmadie-road, 

lasgow. 

THE third annual national exhibition and market of machinery 
and utensils used in the brewing and mineral and aérated water 
trades will be held at the Agricultural Hall, London, from October 
17th to October 22nd inclusive. 

THE Barrow Shipbuilding Company has received an order froin 
a French Company to build a steamer of large dimensions. She is 
to be 460ft. long, S0ft. wide, and 37ft. depth of hold, with engines 
similar to those of the City of Rome. 

A LARGE mill—the Oak Mount mill, Burnley—which has been 
stopped for about two years, has just recommenced running. It 
contains 63,500 spindles and 560 looms, and employs over 500 
anes There has been considerable difficulty in getting work- 
people. 

SEVERE complaints have been made of the insufficiency of the 
water supply in Paddington’ and Marylebone, supplied by the 
Grand Junction Waterworks Company. As the source of supply is 
not likely to fail, it may be expected that a sufficient prs will 
soon be given. 

Mr. JOHN WATSON, the proprietor of Earnock Colliery, has had 
the workings fitted with Swan’s electric light, and it is expected 
that the system will be in full operation in the course of a few 
days. A special engine of 12-horse power was erected to drive the 
dynamo machine. 


A NEW catalogue of mining machinery manufactured at the 
Broad Oaks Ironworks, Chesterfield, has been published by Messrs. 
Oliver and Co, <A considerable variety of mining and quarryi 
machinery is illustrated and described in it, and to those interes 
in machinery of this class it is useful. Several of the machines 
illustrated are the invention of Mr. R. Schram, who is the London 
agent for the above firm. 


A simple form of pneumatic excavator on the principle of that 
of Mr. Reeves,as used at the Tay Bridge, is now being brought 
before the American public. The air pumps are dispensed with, 
and instead steam is passed into the vacuum chamber to expel the 
air. Then a jet of water is forced upon a perforated disc in the 
chamber, the steam is condensed, a vacuum is formed, into which 
rushes the gravel, stone, or whatever may be at the bottom of the 
pipe. 

THE Wirral and Birkenhead Agricultural Society has just issued 
the prospectus, with rules and regulations, of the thirty-ninth 
annual show, which will be held at Birkenhead on Thursday, 
Friday, and Saturday, the 8th, 9th, and 10th of September next. 
Upwards of £1200 will be offered for competition, including a gold 
and several silver medals and money prizes for implements and 
machinery. All necessary information may be obtained from the 
secretary, Mr. J. Slater Lewis, 28, Hamilton-street, Birkenhead. 


Ir will be in the recollection of our readers that during the Russo- 
Turkish War the most important, or at any rate the most successful 
torpedo attack was the blowing up of the Turkish ironclad Lutfi- 
Djelil on the Danube. This was performed from a small spar 
torpedo boat built by Messrs. Yarrow and Co. for the Roumanian 
Government, and it may be of interest to know that it is still 
satisfactorily at work. One peculiarity of this little vessel was the 
mode adopted fer condensing the steam so as to avoid the noise of 
the blast. This was effected by the exhaust being brought in 
direct contact with the skin of the boat below the water line, and 
was found thoroughly efficient where condensation without a 
vacuum was required. 


WE regret to learn, says the Fimes, that Sir George Airy is about 
to relinquish the office of Astronomer Royal, which he has filled 
since 1835 with so much honour to himself and advantage to the 
science of astronomy. Lord Northbrook, the First Lord of the 
Admiralty, and Sir Cooper Key, the Senior Naval Lord, paid an 
official visit of inspection on Tuesday to the Royal Observatory, 
over which they were conducted by Sir George Airy for the last 
time. The Astronomer Royal having been for so many years 
connected with the Scientific Department of the Admiralty, we 
earnestly hope that he will long enjoy the retirement which he 
has so well earned by the energy and devotion with which he has 
throughout his long career discharged the duties of his responsible 
office, and the many improvements which his great scientific attain- 
ments have enabled him to effect at the Royal Observatory. 

A NEW screw steamer—Chateau Lafitte—366ft., 25 x 41°1 x 
30°0, of 3462 tons gross, and 450-horse power, with cylinders 
45in. and 82in. by 50in. stroke, built by Messrs. Oswald, Mordaunt, 
and Co., shipbuilders and engineers, Southampton, for the Com- 
pagnie Bordelaise De Navigation 4 Vapeur, Bordeaux, went on her 
official trial of six hours’ run round the Isle of Wight on the 14th 
inst., when, with a displacement of 4400 tons, she averaged a mean 
speed of 12} knots, with a strong tide against her for the greater 
part of the way. On the 21st inst. she went her second trial for 
speed on the measured mile with 1600 tons on board, when she 
averaged a speed of 13°6975 knots, one run being 14°062, and the 
other 13°333_ Her engines indicated 2687-horse power, everything 
working cool and satisfactorily. She is the pioneer of the new 
company’s fleet which is intended for service between Bordeaux 
and New York. 


M. DE LESSEPS, according to the Débats, when tranquillity is 
restored in Tunis and Algeria, will complete and terminate ‘‘in 
Algeria and Tunis the task commenced by politics and the army.” 
M. de Lesseps has come to the conclusion that the scheme of Com- 
mandant Roudaire to create aninland sea to the south of Tunis 
and Algeria is quite practicable. The Paris correspondent of the 
Standard, however, remarks that the news from Algeria and Tunis 
leads to the conclusion that the gigantic scheme of creating an 
inland sea between thesea and the Saharan plateau, even if it be prac- 
ticable, is likely to be interfered with by the Arabs. It may also be 
asked by what process the European labourers engaged in digging 


this inland sea are to be protected, when the Spaniards employed 
on the works in the province of Oran can be massacred and led 
into captivity with impunity in proximity to French garrisons. The 
scheme which the Débats so warmly advocates would require at 
least fifty thousand workmen, and one hundred thousand soldiers 
to protect them, 
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THE INFLUENCE OF SURFACE CONDITION 
ON THE STRENGTH OF STEEL. 

Tuosk who are best informed concerning what has been 
done during the last few years in the way of experiment- 
ing with steel, can hardly have failed to perceive that 
much of the work of investigation is being and has been 
done over and over again. It is difficult to imagine how 
much more can be deduced from the pulling of bars 
asunder in the testing machine. Many thousands of 
specimens have been thus broken. These specimens have 
been various in form, in length, and thickness ; but it has 
been impossible to obtain from the manner of fracture 
of the specimens broken any solution of the problems 
which vex the hearts of steel makers and steel users 
alike. It has long appeared to us that a new departure 
was needed, and that experiments with steel should go 
over ground now untravelled. It is, we think, necessary 
before further progress can be made that a given pheno- 
menon in the behaviour of steel should be selected, and 
that experiments should be conducted to ascertain the 
cause of the phenomenon ; or if a theory be put forward to 
explain it, then this theory should be tested. To carry 
out this work fully and properly involves of necessity 
a considerable expenditure of time and money ; but it is 
possible for many individuals to spend both, and so by 
degrees sound information may be acquired which will 
ultimately prove useful. 

Acting on this conviction we have carried out the 
inquiry, particulars of which we now place before our 


FRACTURED STEEL BARS. 


readers. We have to thank Professor Kennedy, of Univer- 
sity College, for making these tests, and Messrs. Richard 
Garrett and Sons, of Leiston, for the specimens tested. 

Dr. Siemens has put forward as an explanation of the 
ease with which steel with ed reaks, the case 
of a strip of india-rubber. This will a severe strain 
with ease until a very small nick is made in its surface, 
when it will gradually tear through. Something of the 
same kind is seen when a draper nicks with his scissors 
the edge of the calico or linen he wishes to tear across, 
Steel is supposed to give way thus because it is homo- 
geneous. Iron will not so fail because it is made up of a 
number of layers of fibres, each of which may to a certain 
extent be regarded as homogeneous. If a dozen pieces of 
calico were pasted on top of each other, then the nicking 
with a scissors of one of the thicknesses would not ensure 
the tearing across of the whole for obvious reasons. Now 
a good deal of evidence of a positive character is available 
to prove that Dr. Siemens is right; but what may be 
called negative evidence is lacking. If ragged edges pro- 
mote the breaking of specimens of steel, then it seems 

ible that the smoother the edge can be made the less 
ikely will the steel be to break, and to test this point has 
been our object. 7 

As a preliminary inquiry an experiment was made to 
test the on the of a plate of 
first a a hole and then rimering it out, and next 
drilling a hole and then punching it out to full size. 

The result is set forth in Table I, The bars were not 


annealed, but were heated that they might be levelled. 


All the specimens used throughout the investigation 
were cut from the same plate of Landore 88 steel. The 
figures on the drawings are those stamped by Professor 
Kennedy on the specimens. 722 shows the piece punched 
out of specimen 722, which broke as shown in the 
engraving. A hole half-an-inch in diameter was first 
drilled in the plate, and then a {in. hole was punched. 
The punch was sharp and filled the boss well, 721 shows 
the punching from specimen 721. The cupping of the punch- 
ing is very well marked. It will be seen ——— 
and rimering gave a better result than drilling an 
punching. 
The next experiment was intended to show the influence 
of smooth surface on the strength of the specimen. In this 
case one hole was punched and the other drilled. The 
punching is shown in 765, and the nature of the fracture 
in the engraving of the broken bar, also number 765. Both 
these bars were annealed after the holes were made by 
heating them to a dull red in a coke oven ; they were then 
withdrawn and allowed to cool slowly. The hole in No. 
766 was subsequently very carefully burnished, and the 
extreme edges were removed. It will be seen that No. 
765 gave a bad result. The steel is nominally 30-ton fire- 


box steel, but the specimen gave way at little over 24 tons, 
The specimen, No. 766, on the contrary, stood, it will be 
seen, 31°85 tons, and the extension was very good. The 
results are set forth in detail in Table II. 

The third series of experiments was intended to carry 
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BREECH-LOADING AND ARMSTRONG RIBAND GUNS. 
(For description see page 73.) 
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the inquiry a step further, wider plates being used, and 
of the strongest form, as shown by No. 794. The first bar, 
No. 791, had a hole punched with a fin. punch. Bar No. 792 
was drilled with a fin. drill. The hole was carefully 
polished and very slightly countersunk on both sides. 


The experiments do not far enough to permit them 

to be regarded as proving the proposition that the charac- 
| ter of the surface of a steel plate, whether that surface be 
on the sides, or the edges, or constituting the periphery of 

| an orifice, exerts a powerful influence on the strength of 


No. 794 had a fin. hole drilled, and two fin. semi-circular | the steel, but they tend strongly to confirm this view, 


notches were made in the edge. The surface of the holes 
and of the notches was got up to a high polish, all sharp 
corners being removed. Nos, 795 aad 796 were straight 
stripsof plate nearly lin. wide and without holes, which were 
tested for the sake of comparing the solid with the per- 
forated plate. The results are set forth in Table IIL. It 
will be seen that the best result obtained was that from 


‘and we have very little doubt that if the experiments 

| were extended over a greater range of specimens, it would 
be found that in all cases, excessively small cracks, notches, 
and tears in a surface weaken a steel bar or plate very much. 

| The question is well worth pursuing. 

| We have endeavoured, as far as is possible by wood 

| engravings, to give our readers a good idea of the nature 


794, the strain on the contracted area being much in excess | of the fractures, but we feel that it is impossible to do this 


of that of any other perforated specimen, A special compari- | adequately. 


In the case of No, 794 the surface of the 


son may be made between No, 792 and 793 with advantage. | fracture is beautifully silky. 


TABLE I. 
| Ratioot | Limitof | 
Nett | Absolute limit of elas-| elasticity | Breaking load Exton. 
Test Dimensions. | ticity to sion of Remarks. 
No. area. Limit of | Breaking! breaking per /Tonsper Ib. per Tonsper| holes. 
elasticity. load. oad sq. In, sq. in, sq. in, sq. in. 
sq. in. Ths, | in. 
721 0°702 none 50,050 — 71,800 | 81°88 Mole punched jin. diameter 
' and rimed out, piece 
= marked A, when received. 
| 
| | 
0-707 none | 45,350 — —— | 64,150 28°64 0°29 Hole drilled (probably 
} | j | diameter) first, then 
— | punched out. Piece 
| | | marked B, when received. 
TABLE II, 
| Nett Inuit to | Limit of elasti | Breaking load | ‘sion. 
t ; si ve uml to j of ng ‘of rivet Rema rks. 
Dimensions | area. Limit of Breaking | ity per sq. in. persq.in. © 
elasticity. | load, | Mean. 
sq. in. bh | | Tons. | Ib. | Tons. | In. Both pieces planed at edges 
20 | 
765 0-936! 38,700 50,890 0-761 41,350 | 18°46 | 54,380 24°97 | 0-116 Limit not very marked. 
| (Punched hole.) Fracture almost entirely 
| oo | | | crystalline, except a small 
| | | vad form 
, aot | | round hole, which is finely 
7 | | granular. Granular strue- 
| | | j ture also shows itself 
| = | round edges of piece. 
3 
766 | = O | 07933 95,700 | 66,570 | 0°536 =| 38,250 | 17°08 | 71,360 21°85 | 0°432 The hole in this plate was 
* | | (Drilled hole.) not only drilled but care- 
=~ - | fully burnished, and all 
> < | corners taken off. Frac- 
| | ture silky granular 
TABLE IIL. 
| Ratioof | 
U.C.L | Maximum load actual Stress at fracture Final 
Test Dimensions. Area. per sq.in. origi- after | reduction | breaking per sq - incl oxtenaox, Remarks, 
No. nal area. Sracturel of load to actualarea, | 
jmax. load. 
isq. 5 1b. | Tons. | sq.in. | Per cent. Ib. Tons. | ; 
Hole 
| | stretch 
reo | = | 0°937, 63,200 | 28°21 0°S54 8°9 1:1 | 69,340 | 30°96 10°3°/, |Punched hole. Annealed after 
| | punching, fracture crystalline, 
| with exception of a dull grey 
irregular zone round margin of 
hole. 
Do. 

792 72,940 | 32°56 O°712 23°3 95,080 | 42°44 41°9°/, (Drilled hole. Annealed after drill- 
ing, fracture silky, extension 
greatest at middle. 

793 72,400 | 32°S1 29°8 3:8 103,100 | 46°01 48°9 °/ Drilled and burnished holes. An- 

| nealed after drilling, fracture 
} silky, extension greatest at 
| middle, 

| Do. 

794 77,800 | 34°73 0°670 34°2 isk 118,200 | 52°76 | 37°1°/, (Drilled and ‘ished holes. An- 
| | nealed after drilling, fracture 
| silky, extension greatest at 

| middle. 

795 7,940 | 30°32 0"192 52°1 87:1 124,000 | 55°38 Not annealed. Fracture silky, 
| ead in2” | slight lamination visible. 
| fracture. 

796 0°938 x 0°485 0°408 66,940 | 29°89 | 0°212 48°0 | 89:1 114,100 | 50°96 |16°5°/,in10”|Not annealed. Fracture silky. 

i 31°5°/,in2” 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


ENGINE ROOM ARTIFICERS, R.N. 


-S1r,—On reading the letters of your correspondents “‘ C. C.” and 
“FE, X.,” I could not help asking myself with what object they 
were written. On reperusing them I am still unable to imagine 
any solution to this question, and I should them by as quite 
unworthy of notice, as they certainly are, if it were not that by 
doing so I might be supposed to countenance something contained 
n them. 

It is not my intention to enter into any discussion as to what a 
naval engineer should be—I stated this in my former ietter—but 
as I had a considerable experience of engineering factories in 
London and the country, and some little experience also of the 
merchant service, before entering the Royal Navy, I think I know 
something of what mechanics are, and what may be fairly expected 
of them. And, since I have been in the Navy, I have had oppor- 

unities of learning a good deal of the method of engineering some 
of the largest English and foreign mail steam ship companies’ 
vessels ; therefore I do not plea = Spee of any part of the 
subject on which I write, nor doI rely on what other people tell 
me, or in general opinion, as your other correspondents say they do; 
and I may say at once that my experienee has convinced me that 
the system which is suitable to the merchant service is not suitable 
to the Navy, any more than the naval system would be suitable to 
the merchant service ; as the circumstances of the two cases are 
Py the letter of C.” at once by 
simply stating that the plan he proposes was tried many years ago 
on board the training ship Sulphur, and subsequently in the rte 


yard factories, and that it utterly failed in every way, as other 
plans have failed. 

The plan which is now being tried cannot, however, fail to be a 
great improvement on previous ones, although some years must 
elapse before it is in perfect operation. This plan is ome upon 
that which has existed fap many years in the navy of the United 
States, and consists in the very sensible and natural division of 
having two separate classes of men for the engine-room duties— 
pare (1 highly-educated scientific engineers to direct, and good 
skilled labourers to perform, the manual duties required. 

Referring to the letter of ‘‘ E. X.” I am much puzzled to dis- 
cover its object, as it is evidently not intended to advance the 
interests of the engine-room artificers. In my letter of the 8th of 
July I thought I advocated increased pay, a decent mess plan, and 
washing accommodation, increase of rank, increase of ordinary 
pensions, and the nting of special pensions to engine-room 
artificers ; and on referring to it again, I find that it is really so. 
Yet “E. X.” ap so blinded by rage that he has lost all sight 
of this; and shows still further his complete ignorance of 
things which have transpired in the Navy by asking absurd ques- 
tions, and by making assertions which have not the slightest 
foundation in fact. 

I will not stop to notice ‘‘ E. X.” further than to say that the 
engineer officers who resigned some twelve or thirteen years ago 
were tl of my acquaint gineers truly—not simply 
skilled labourers. One of these gentlemen is now the actuary of a 
wealthy life assurance company in London, another has been 
manager for many years of a 24 engineering and shipbuilding 
company, a third is in the Public Works Department of India at a 
far higher salary than that of the engineer-in-chief of the navy. 
whilst others hold lucrative positions in the Board of Trade, and 


two are in practice as consulting engineers, 


No doubt there have been many “ dismissals ” for drunkenness— 
not “‘ resignations "—the men so dismissed being of the class of th ¢ 
so-called “practical mechanic” or skilled labourer, who try ‘‘ to 
drag out a miserable existence from shop to shop” and who give 
the Navy, and those who are in it, a bad name. 

Now, in reply to the question why I did not see that the candi- 

dates for engine-room artificer appointments were properly quali- 
fied, I have only to say that in spite of the efforts of recruiting 
sergeants, and of bills posted in all the large towns in 1878, only 
** wasters” from private factories, as a rule, came forward for 
entry ; that many of them could scarcely read or write, and that 
we had simply to take the best of a bad lot, because we could not 
get any better ; and that is one reason why I advocate that better 
terms and accommodation should be given to the artificers, so that 
really good workmen may be obtained, That the Navy is not 
»opular with mercantile marine engineers is strongly shown by the 
act that, out of the thousands who hold Board of Trade certifi- 
cates, only two have joined the Royal Naval Reserve. ‘This either 
shows great want of patriotism in that class of men, or else that the 
conditions of naval life are most distasteful to them. 

No doubt when first the engine room artificers were introduced 
many good workmen from the dockyard factories did enter the 
Navy as artificers, but owing to the excessive punishment inflicted 
on them by the executive officers for the smallest infraction of 
ship’s discipline, and the numerous annoyances they experienced 
from the seamen petty officers, they deterred others of the same 
class from entering, and a good many of them left the Navy. ° 
Even so far back as 1870 a number of engineer ofticers called the 
attention of the Admiralty to the necessity of improving the posi- 
tion of the artificers, and to the question of excessive punishment 
by executive officers, arising from a case which ect in H.M.S. 
Bristol. Engineer officers, both of high and low rank, have fre- 
quently striven to advance the interests of the artificers, and they 
are prepared to do so still further; but they cannot get everything 
they ask for immediately, even to please such an amiable person 
as ‘*E. X.,” the tone of whose letter is calculated to injure the 
artificers and their claims far more than it can do them good. 

With respect to practical knowledge and seagoing experience, I 
certainly maintain that an artificer ought to have both before he is 
sent to sea as part complement of a commissioned ship's engine 
room staff. This could be easily accomplished by the simple ex- 
vedient of employing newly-entered men for a few months as 

‘supernumeraries for instruction” in tug boats, store ships, and 

troopers, by which mneans the artificers and the service would be 

much benefited, EXPERIENCE. 
27th July. 


SYSTEMATIC MINERALOGY, 
_ Srr,—In the notice of my ‘Systematic Mineralogy,” published 
in your impression of the 8th inst., you have found it necessary to 
“put the student on his guard ” against sundry errors there enume- 
rated. In this you have undoubtedly done good service, but in 
some of the instances the caution appears to be unnecessary, and to 
these I will, with your permission, briefly allude. 

1. It is said to be sufficiently evident that hardness would not 
have been defined as specific cohesive power had I ever sat upon a 
piece of cobbler’s wax. I certainly ad not use this experiment as 
an aid to framing the definition, but as the latter does not differ 
essentially from Naumann’s ‘‘ Absolute Cohesion,” or Millar's 
“Degree of Force with which the Component Particles are held 
together,” the omission of experimental proof of the kind indicated 
does not appear to be a serious fault. The illustration that you rely 
upon in refutation seems to indicate a belief that slag lead is 
harder than copper, which is not correct. 

2. The adie as to the qualification of degrees of tenacity can 
scarcely be regarded as a very new one, it having been used almost 
in the same form in Dana’s *‘ Mineralogy” for twenty-five years at 
least, and probably longer. 

3. Your opinion concerning the Hungarian gold mill, ‘that 
nothing is less likely to have been the intention of the users of this 
process than that imputed to them,” must he very decidedly 
challenged, as the statement objected to is primarily y Broce from 
one who wasa very large user of the process, it having been 
propounded by the late P. von Rittinger, I think, about twenty 
years since, and is to be found in that author’s ‘‘ Lehrbuch der 
Aufbereitungskunde,” where it is also stated that the solubility of 
native gold—600to 850 fine—is but small, being from 15 to 30 oz. per 
ton of mercury, or thereabouts, My own observations upon 
hydraulic gold homeye in America have convinced me of the 

bstantial y of von Rittinger’s theory. Solubility is one 
factor in the action, but the least important one. 

4. The isomorphism of orthoclase and albite, which you consider 
erroneous, is, of course, to be understood in the sense previously 
defined in the text, where it is said that the morphological relation 
subsisting between these minerals is qualified as isomorphism by 
Raumelstey, and as Polysymmetry by Scachi. The latter has 
always appeared to me to be a somewhat superfluous term, 

5, A table of specific gravities, taken from the Annuaire of 
the Bureau de Longitude, is said to occur at page 213. This is a 
mistake ; there is no such table in the book. H. BAUERMAN. 

21st July. 


PATENT LAW, 

Sir,—In a leader in your issue of 1st July on ‘ Patent-oftice 
eh say you have the best interests of the inventor at heart 
and will be sind to see discussed in your correspondence columns 
the | goers raised by a letter from Mr. Hoyle in your same issue. 
Much that he says is well founded on fact. But when he says, as 
he plainly does, ‘‘I simply propose one law for the rich and 
another for the poor,” I totally dissent. To begin with, you cannot 
possibly draw the line. In the next place, even if you could, it is 
not logical to tax inventions, for the more we get of really good 
inventions the more will the country benefit. Besides, your corre- 
spondent’s proposal would fail to meet the objection you seem to 
imagine is inseparable from cheap protection, viz., that hosts of 
men would fly to take out patents, and neglect their own business 
in the attempt to make a fortune thereby. 

Now after a-careful perusal of your remarks on this subject— 
some of which not only I, but also many others have read with 
feelings of and feel convinced that your 
objections would be met were the patent law amended on the 
basis of the resolutions proposed y me on the 2nd inst. at the 
adjourned discussion of Mr. Lloyd Wise’s recent paper, read to the 
Foremen Engineers, on Mr. Anderson’s Patent Bill. These resolu- 
tions will in due course be considered by the above-named society, 
and I shall be glad to know the opinions of your readers respect- 
ing them. They are, in substance, as follows :— 

1. That regard being had to the exigences of trade and foreign 
competition, such reform of the patent laws is urgently needed as 
will to the utmost encourage the introduction and development of 
new inventions and improvements. 

2. That the Patents for Inventions Bill, 1881, brought in by Mr. 
Anderson and others, and lately read a second time, is satisfactory 
in principle, because it aims at providing : 

Paid Commissioners of Patents. 

B. Better management of the business of the Patent-office. 

C. Better indexes and improved library accommodation. 

D. Extension of the term of letters patent to twenty-one years 
(which is only one year more than in Belgium and Spain). 

E. The same duration of patent in respect of foreign inventions 
notwithstanding any prior foreign patent. 

F. Reduction of fees on future and on existing patents; also 
extension of term as — to exisitng patents, 

G. Grace (subject to fines) for payment of stamp duties. 

H. Extension of the term of provisional protection. 

I. Efficient protection from the date of a a, stopping 


racing” for the seal, to the detriment o' 
applicants. 

Power to add toa patent subsequent improvements upon the 
original invention, 


the earlier of two 


= | 
| 
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L, Compensation for use by the Crown of patented inventions. 

M. Authority for public servants—not employed in the Patent- 
oftice—to become patentees, 

3. That although the objects of the Bill, as briefly set forth in 
the foregoing resolutions, are satisfactory, it is capable of consider- 
able improvement in-detail, 

4, That modifications of the following nature are desirable :— 

a, The qualifications of the proposed Commissioners should be 
indicated, 

». The salaries proposed should be larger, to secure a better class 
of officers, 

c. The duties of the Commissioners should be so defined as to 
preclude the possibility of undue interference with inventors, 
patentees, or others, and particularly so as to guard against 
arbitrary refusal of patents for alleged want of novelty or otherwise, 

d, The Commissioners should draw the attention of every appli- 
cant for a patent, so far as practicable, to any analogous inventions 
already on record in the Patent-office. 

e. The stamp duties — after filing the specification should 
be noe by yearly instalments of £5 each, instead of as proposed 
in the Bill. 

Jf. To discourage carelessness, the fine for non-payment of duty 
within the prescribed time should be £50, with power to the Lord 
Chancellor, however, to reduce the fine in any case where, in his 

pinion, the cir t would justify that course. 

y. Addition of improvements to an existing patent should be 
made at the patentee’s risk, and should not be subject to the 
decision or opinion of any Government officer, 

5. That regard being had to the great loss and injury inflicted on 
unwary inventors by grossly incompetent and fraudulent persons 
acting as — agents, it is highly desirable that any Patent Bill 
that may become law should provide proper restrictions as respects 
patent agents. 

6. That to this end: 

h, All the present patent agents should be registered in the 
Patent-office. 

i. No person should, after the passing of the Act, be permitted 
to act as a patent agent until he shall have served articles to a 
registered patent agent and passed an examination by some com- 
petent authority. 

Jj. All persons registered as patent agents should annually obtain 
certificates of their right to practice, and should be made liable 
to be punished for misconduct by the Lord Chancellor or the Master 
of the Rolls. 

7. That the use of the word “ patent” in connection with any 
article or process that has not been patented in the United Kingdom 
should be punishable. 

8. That the Patent-office Museum should be transferred to an 
appropriate building in a central position, and be properly kept up 
out of funds derived by the granting of patents, so as to form a 
reliable and well-arranged historical record of the progress of arts 
and manufactures, in connection with which technical lectures 
should be regularly delivered. 

I trust now that you have freely opened your columns to this all- 
important subject many persons will avail themselves of the oppor- 
tunity to express their views thereon. It seems to me that much 
of the seeming difference of opinion is due to misapprehension 
and the absence of a common ground of argument. 

Oakley Works, Chelsea, 8. W., SAMUEL WorssamM. 

July 11th. Assoc, M. Inst. C.E, 


OLD IRELAND IMPROVED AND MADE NEW IRELAND, 


Sir,—I have just seen in THE ENGINEER of the 20thof May the 
review of my book with the above title,and as there are many 
erroneous statements contained in it, I hope you will kindly give 
me space, and permit me to correct them. 

After pawn reading the review referred to, I have come to the 
conclusion that you have not read the work, and have criticised my 
book without reading it over; for were it otherwise, the conclusions 
which you have drawn from it, and the stat ts made r ti 


they did not think them a failure. I think your information is not 
quite correct on this point ; but be that as it may, I can only tell 
you that they don’t think them a failure in Ireland at all events, 
for what with those constructed and the lines sanctioned, the 
total length of narrow-gauge railways amounts to 150 miles. 

I had a lot to say about other points raised and referred to in 
the review, such as the failure of the broad-gauge railways to com- 
mand the traffic in Ireland, why they pay so little on the cost of 
their construction, &c., but I am at the end of my paper and must 
stop. I had also a great deal to say about my p ns for the 
drainage and reclamation of the bogs and waste lands of Ireland, 
and the remarks made in disparagement of them by you. I think 
you are more hazy and uncertain on bog drainage than any other 
subject you have touchedupon, In fact, you have ‘‘bogged” your- 
self in it, and there, I am sorry to say, I must leave you sprawling 
away, as I have no space left on which to pull 73 out on to dry 

nd, . P. Dore, C.E. 

Croydon, July 10th, 

[Comment on Mr. Doyle’s letter would be useless, We publish it 
lest he should say that ‘‘ justice has not been done to Ireland.” We 
may, however, venture, perhaps, to point out that 100 millions 


might be spent to as much advantage in England as in Ireland in 
arterial and other drainage works,—Ep, E.] 


NAVAL BRASS, 

S1r,—I have read Mr. Barry’s letter, and noted what he evident! 
believes to be a failure in his attempt to produce this new metal. 
To the mind of a practical brassfounder the —— of copper 
62, zinc 37, and tin 1 part, would immediately suggest a metal of 
very considerable strength and tenacity. Since reading Mr. Barry’s 
letter I have made an ingot of this metal, and found it to be some- 
thing like what I would have expected—a close, fine fibre, indeed 
almost of a homogeneous appearance. I tried to break it with a 
sledge hammer, but failed. Inext tried compression under a large 
screw press, and after having obtained a deflection of 1jin. between 
points of 13in, suspension, it yielded ; but the exact pressure I had 
no means of ascertaining. Judging from the results of one or two 
trials which I have made, in order to ascertain its qualities in 
forging, I am not encouraged to anything like the degree which 

‘ou have set forth in your article of the 24th ult. This, however, 
is no doubt due in some measure to the absence of the —— 
rocesses in the manufacture of brass and copper rods, after 
loving the ingot mould, and before being placed in the fire for 
the Sy of forging. 
ow Mr. could arrive at such extraordi results, pro- 
vided he had the assistance of a brassfounder of even a. very 
ordinary intelligence, I am at a loss to understand. But if he has 
employed an iron-brassfounder, I could no longer wonder at any 
result at which he might arrive—unless it had been the correct one. 
Of course, I do not wish to infer that this is the cause of Mr. 
Barry’s failure, inasmuch that I have not the least authority which 
would warrant me in making any such assumption ; but in the 
absence of any other good reason to account for his misfortune, 
this one has suggested itself to my mind, knowing, as I do, how 
prone most men are to the ‘dea that to know the “ proportions of 
the compounds” of any alloy is all that is required, the actual 
bringing together and the retention of the several metals being of 
no importance whatever, and may therefore be entrusted to any 
person who can melt them. 

However, should Mr. Barry wish to see a small sample of the 
trial I have made, I will forward it to him on receipt of an intima- 
tion to that effect. OUNDRYMAN. 

22nd July. _ 


Sir,—Referring to the correspondence in your last issue 
respecting ‘‘The Admiralty and New Alloys,” I am desired to 
inform you that Mr. Muntz is at present absent from home, but 
that on his return he will reply fully to Mr. Farquharson’s letter, 
and explain that the standard of good ‘‘Muntz’s metal” is over 


it by you, in reference to the works proposed by me for developing 
the resources of the country and improving the condition of the 
Irish people, would be very different to those set forth. You first 
refer to my estimate of 160 millions for the required public works 
in Ireland, to be got from the Government on loan at interest—and 
as you say spent in ten years—as only a ‘‘ dream,” but you are 
kind enough to say that you agree with me by expressing the 
following opinion, viz.: ‘‘ We have not the slightest doubt that the 
expenditure of 16 millions annually in Ireland for ten years would 
do the island, in one sense, a great deal of good; but when we 
have conceded this, we have granted all that we are disposed to 
admit.” In this last paragraph you have turned what you call my 
“dream” intoa nightmare by proposing to spend 16 millions a 
year; such a proposal being utterly absurd, and was never made 
or thought of by me. 

It would be impossible to spend 16 millions annually upon public 
works of any kind, which were properly carried out, and havin 
reference to their after usefulness, in Ireland, for the best of al 
reasons, as the labourers, mechanics, engineers, and other establish- 
ments, together with the inaterials of bricks, mortar, stones, and 
ironwork required, could not be procured and collected together 
for the work in anything like the numbers or quantities necessary 
for such an outlay, in such a short space of time as one year. Of 
the 160 millions given in my estimate of works, 1114 millions are 
swallowed up on two works only, the artificial drainage of twelve 
million acres, and the tile or underground drainage of eight million 
acres ; so that for all the other works proposed by me 48} million 
remains, which is small, and not so very startling and ‘‘ dreamy ” 
as you would lead us to suppose, especially when we consider that 
only 30 millions have been spent by the Government on all the 
works carried out by them in the country during the last hundred 
years. These two works are of paramount importance to the 
country, hence their great cost and relative importance in any 
scheme of work for bettering the condition of the people. 

It is acknowledged by men of all shades of opinion that there can 
be no prosperity in Ireland until the land is relieved from the 
devastating effects of river floods, by straightening and deepening 
the rivers, removing shoals, rocks, eel-weirs, and other obstructions 
out of their beds ; and the fields made productive by tile drainage, 
thereby freeing them from excessive isture, thus bling the 
land to produce double the quantity of corn, potatoes, &c., that 
it er for the same amount of Labour and manure expended 
upon it. 

The Government are now doling out small sums of money eve 
year for these works of drainage, practically doing little or no good, 
owing to the smallness of the amounts expended, keeping the 
countiy unproductive, and the people poor, miserable, and discon- 
tented. At the rate of progress now made from year to year—and 
they have been at it in this way for forty years—it will be a thou- 
sand years before the work of drainage is pleted. My proposals 
are—see pages 87 and 90 of my book—that the work of arterial 
drainage should be carried out and completed in thirty-three years 
at an expenditure of two millions a year, and the field drainage in 
twenty-two years at the same annual cost, all of which could easily 
be =, unskilled labour being that principally required for the 
work, 

You are evidently a broad-gauge man, and consequently my pro- 
posals for constructing narrow-gauge railways for developing the 
resources of Ireland have had a seriously disturbing effect upon 

ou. You say, ‘If I had kept my eyes open, that I would have 

nown the narrow-gauge railway system of India was a complete 
failure, and that they will all have to be taken up and replaced by 
broad-gauge lines.” I seldom keep my eyes closed, except when I 
am asleep, and my friends tell me I don’t take as much of that as 
many others that they know, but it certainly is news to me that 
the narrow-gauge railways in India have failed. I was in India 
sixteen months ago, and I heard nothing of it then; on the 
contrary, the Government were at that time constructing narrow- 
gauge railways as hard as they could, which showed clearly that 


30 tons instead of 22. Rort. THOMSON, Secretary. 
Muntz’s Metal Company, Limited, French Walls, 
near Birmingham, July 26th. 


BRONZE CASTINGS. 

Sir,—Replying to your correspondent of last week, “ T. T.,” I 
roduce many tons of heavy castings of bronze, and considering 
ow much cleaner, sounder, and in every way better I can get my 

metal from crucibles, I invariably, for all weights not exceeding 
30 cwt. use crucibles—Morgan’s make of 500 lb. capacity each. 
In cases of necessity the air furnace simply makes up the deficiency 
of my pot furnaces. The metal is conveyed in a channel to a 
** sow,” with damper or shutter as near the mould as convenient ; 
I run from 12 ewt. toa ton into the ‘‘sow” before raising the 
damper. I regulate flow of metal to mould by capacity of stream 
from crucibles and furnace. Cast quickly. Wash channel and 
sow with plumbago, drying before the metal is ready. 8. R. 
26th July. 


PROPOSED BRIDGE OVER THE DOURO. 


Sir,—I am sorry Mr. Reilly did not adopt the suggestion in my 
letter, viz., to make a model of the bridge, as I think it would 
have shown who had made a muddle of the strains, and would 
have saved any further correspondence on the subject. Seeing, 
however, he has not done so, I trust that among such a large 
number as your readers comprise there will be found one with suffi- 
cient mechanical ability and regard for the correct solution of “‘a 
comparatively simple problem in structural mechanics” to be at 
the trouble of constructing a model and sending the results to THE 
ENGINEER. It is satisfactory to know that tlhe discassion has been 
interesting and profitable to at least one of your readers; at the 
same time I am sorry your correspondent, Mr. Cutler, has not 
thrown more light on the subject, as I think the gist of his obser- 
vations are contained in my letter published July 8th. I apologise 

for occupying so much of your valuable space. 

A CoMMON FIVE-EIGHT. 


LOW TENDERS, 

Sir,—If I should not be infringing on too much space of your 
very valuable paper, would you allow me space to comment in a 
few words on the lamentable death of the fireman who was killed 
between Clayton and Horton, on the Thornton branch of the 
Great Northern Railway on the 19th inst. Possibly many of your 
readers might not have seen the account. The accident happened 
thus—While the 8.5 a.m. train from the Exchange station—Brad- 
ford—was proceeding between the two named stations, itappears the 
fireman had occasion to go up on top of the tender to ascertain 
the quantity of water; whilst doing so his head came in contact 
— a stone bridge which knocked him off and killed him on the 
spot. 

And now, Mr. Editor, the remark which I wish to make: Had 
the tender been fitted with one of Sharp’s, of Sheffield, patent water 
receiving holes and tool-box combined as fitted in the new engines 
supplied by Beyer, Peacock, and Co. for the Lancashire and York- 
shire Company, it would have been an impossibility for such a sad 
accident to have occurred as the above patent is so convenient to 
the men on the foot-plate, and as it is a duty which very often is 
done or has to be done to ascertain the quantity of water in the 
tank, and such conveniences for the men would I am sure be 
much appreciated by them. A Driver. 

Stockport, July 25th. 


THE DUFFIELD BANK RAILWAY. 

Sir,—Engaged as I am and have been for some years past in the 
construction and working of a considerable mileage of railways of 
this character, and flaxible wheel base rolling stock, it will be readily 
understood that I take something more than a passing interest in the 
results givenby them. The attempt of Mr. Haywood to arriveat con- 
clusions of practical value is commendable in the extreme, as much 


by reason of itsaimsas by the earnestness of his efforts to attain them, 
hisdeductions, however, areunfortunately notof that worth they de- 
servetobe. I am unable at thismoment, owing to excessive pressure of 
work, to give an analysis of Mr. Haywood’s views, but, with your pre- 
mission, I will return to the subject again later on; in the mean- 
time it is only just to say that whilst his example of my flexible 
wheel base is exceedingly creditable to him, it lacks the impress of 
large practical experience and the latest development of the 
mechanical principles involved. Jas, CLEMINSON, 
Vest ter-chambers, Victoria-street, 8.W., July 21st. 


WROUGHT IRON GALLERY—READING TOWN HALL. 


S1r,—It appears to me that in designing the wrought iron 
gallery in the Reading Town Hall, Mr. Max am Ende has made 
much ado about nothing. 

Practically the conditions were these—given a gallery to be 
supported on three sides; wanted, support for the fourth side. If 
this fourth side had been a straight girder, there would have been 
no difficulty about the matter, for it would have been easy to make 
it quite deep enough to carry the load to be put on it ; but the fourth 
girder is not straight, but curved, and in this lies the only difficulty 
presented by the problem. ere is more than one simple solution 
of the problem. It will suffice if I state one. By the introduction 
ofa simple branch-and-root girder at each corner, cantilevers might 
have been entirely dispensed with, and the whole construction 
much simplified. 

The conditions were, however, just those which would prove 
most tempting to the non-English minds as an occasion for a 
display of recondite mathematical reasoning, and I do not for a 
moment dispute that Mr. am Ende has provided a very neat and 
elegant solution of a neat problem. When he reasons with Mr. 
Parsey, however, against cantilevers, he rather breaks down. 
‘* After the Lord Mayor’s coach comes the donkey cart.” With 
cantilevers the work might have been done perfectly well ; but Mr. 
am Ende’s solution of the problem is the more pleasing of the two. 
I may, to help to elucidate matters a little, point out that there 
was no difficulty in making the whole gallery a rigid structure, 
which should be carried on the three walls, without any cantilever 
action whatever, and without root-and-branch girders. Mr. Max 
am Ende is too competent a mathematician perhaps to have over- 
looked this fact ; possibly there are radical objections to this plan 
which I cannot now see. If Mr. am Ende will say what they are 
he will confer a favour on M.1. 8.1. 

London, July 26th. 


SILKSWORTH COLLIERY. 


Str,—In the concluding paragraph of your article on the Silks- 
worth Colliery, you state your belief that the engines at that 
colliery are the only winding engines in England the cut-off of 
which is controlled automatically by the governor. Permit us to 
say that we fitted our Mr. Stevens’ patent automatic expansion 
gear to a pair of 40in. winding engines at the Great Western 
Colliery, at Pontypridd. This has been in_ regular work 
nearly twelve months, and notwithstanding the low boiler 
pressure, the results have been most satisfactory. We enclose 
diagram, and shall be glad to furnish further iculars should you 
think them of sufficient interest. THE USKSIDE COMPANY. 

Uskside Ironworks, Newport, Mon., July 12th. 


SAFETY VALVES. 

S1r,—Referring to the discussion going on in your paper in June 
last, having no time to reply when in Liverpool, I beg to send you 
a report as I find the spring safety valves on board the steamship 
St. Columbia, made by Pattison and Hewitt, of Liverpool. The 
valves are 4in. diameter, loaded to 901b. on the square inch. 
They blow off exactly at 901b., and come back sharp at 881b. on 
starboard boiler and 88}1b. on port boiler, when they shut down 
quite tight, make no noise on closing, and blow steadily when 
blowing. The bracket that carries the easing shaft is cast on the 
spring case, and we-get at the springs at once without any trouble. 
The adjusting rings are so arranged that the valves can be set when 
steam is up. Altogether the valves have given me the greatest 
satisfaction, being now six months on the ship and given no 
trouble. W. C. Martyn, Chief Engineer, 

S.S. St. Columbia, Baltimore, U.S., July 16th. 


SAW GUARDS, 


Srr,—I notice in your valuable paper of the 22nd, p. 56, an 
account of exhibits at the Derby Show, that Mr. Tayler, of Bury 
St. Edmunds, showed a new saw guard, which is no doubt effectual, 
but it cannot deal with flying splinters, which often cause bad 
accidents. Will you kindly allow me to state that my patent 
prize medal saiety guard prevents these splinters being driven off ; 
a model of it can be seen at the address below, and I shall be 
pleased to show a machine with recent improvements at work by 
appointment. E. R. DALE, 

147, Queen Victoria-street. 


New Docks IN Brooxtyn.—Perhaps nothing will be more 
gratifying to the shipbuilding interests all over the world than 
the positive assurance that ere another winter arrives they will 
have adequate facilities for docking and repairing steam and other 
vessels of the largest class at this port. Complaints having been 
made that there were no dry docks for the immense new European 
steamships which have lately been built, a company was formed to 
provide for this want, and it was decided to build docks large 
enough for vessels 600ft. long and drawing 24ft. of water. This 
will be large enough for any vessel afloat except the Great Eastern, 
including the new leviathan, the City of Rome. The company 
recently purchased 28 acres at the Erie Basin, South Brooklyn, the 
property having on it two dry docks, which were built some years ago, 
but which have not been in use for some time past. The property 
embraces a street frontage of 745ft., and a water front on the pier 
line of 1000ft., and extending from the street into the Erie Basin, 
a distance of over 1100ft., making a total length of bulkhead and 
pier accommodations for vessels of over half a mile. The entire 
property has been placed in the hands of well-known contractors, 
to enlarge and improve the two dry docks and appurtenances, and 
to extend and remodel the piers, bulkheads, &c., and make them 
suitable to the present wants of New York. The two dry docks 


will be put in thorough order and condition, and the larger of the ~ 


two will be increased in length GOOft. The docks will be of 
wood, and the following will be the dimensions of them when 
completed :— 
Dock No. 1. Dock No. 2. 
feet. 


feet. 
Lengthoncoping .. .. .. 500 .. .. 600 
Draught of water .. .. .. 


The coffer dam of dock No. 1 has just been completed, and the 
workmen are now engaged on the inside of the dock, preparing it 
for new timbers and thoroughly refitting it. Dock No. 2 is almost 
ready for the solid stone capping which is to be placed around the 
entire dock. The dry docks and sufficient of the adjoining property 
have been leased to Philadelphia parties. The lease is for fifteen 
years. The four solid brick warehouses now built upon the pro- 
perty, and which are of great capacity, have been leased for a term 
of fifteen years, together with all the property north-west of the 
dry docks, to the Centaur Steamship Company, the old Inman 
steamer City of Limerick being the first to occupy a berth at this 

roperty under the new management. Over 1,{00,000 dols. had 
es laid out on the docks and property by the former owners, and 
the improvements which the company now owning them have on 
hand will cost from 800,000 dols. to 1,000,000 dols. more.—The 
U.S, Nautical Gazette. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueErR and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tse Wititmer and Rogers News Company, 
81, Beekman-Street. 


PUBLISHER'S NOTIOE. 


*,* This week we publish a Double Number of THE ENGINEER 
containing the fo a to the Fifty-first Volume. The Index 
includes a Complete Classified List of Ap ications for and Grants 
7) tg Asatte the past six months, Price of the Double 

‘umber, 1s. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to oersee and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

«"* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 


W. T. R.— We have already answered your question in the negative. 

W. F. M.—The appeal has not yet been heard, It is impossible to say when 
it will be heard. 

D. B. B.— We are unable to supply ang information in addition to that 
which has appeared in THE ENGINEER. 

AMEDABAD.—An illustration of the engine which exploded at Rainton 
appeared in THE ENGINEER for June 3rd, 

R. G. W.—An American patent can be granted only to the inventor, who can 
apply for one through an American agent. 

E. (Rothenfelde).—Messrs. Elliott, mathematical instruinent makers, 
West Strand, London, supply a continuous indicator. 

M. D.—There is no book ‘on the Cornish engine published at the price you 
name. It is possible, however, that you could get a copy of Pole's treatise 
second-hand from T. B. Batsford, High Holborn. A complete set of papers 
on the Cornish engine, illustrated by working drawings, has been published 
in Tue Encineer. The jirst of these papers appeared on Jan, 7th, 1870. 

W. R.—Screw propeller shafts aie usually broken by the wregular wear of the 
bearings, by which the shaft gets out of line, settling down in some places. 
The effect of causing a sagged shaft to revolve is exactly the same as if it 
was bent through a distance equal to the versed sine of the curve which it 
makes, twice every revolution, This continual bending finally destroys the 
texture of the shaft, which breaks just as a piece of wire bent backwards and 
forwards in the fingers breaks. 

J. W.—Peroxide of hydrogen is known in the arts as hydroryl. It was dis- 
covered in 1818 by Thénard. Its formula is Hg Og. It differs from water 
in having another atom of oxygen united with each two atoms of hydrogen. 
It is an unstable compound, and a most powerful bleaching agent. It is 
prepared with extreme difficulty by passing a current of carbonic anhydride 
C Og through water in which baric peroxide is suspended. It is a colourless, 
syrupy liquid of astringent taste, liable to explode at 212deg. If it could 
be prepared at a moderate price it would be oy great value asa bleaching 

t 


agent. 
Correction.— We are requested by Messrs. Hayward Tyler and Co. to state q 


that bry A did not exhibit a Linford engine at Derby, though one was 
entered by them. 


LIMEKILNS. 
(To the Editor of The Engineer.) 
S1r,—Would some of your readers kindly tell me which are the most 
suitable lines, with to economy of fuel, for a vertical limekiln from 
which 16 to 20 tons of lime are drawn daily? 


CaLciuM,. 
July 27th. 


THE COST OF CHIMNEYS. 
(To the Editor of The Engineer ) 
Str,—I shall feel greatly obliged to any of your readers who will kindly 
ve me information as to about the cost of constructing a chimney of 
following dimensions :—Total height above ground, 100ft. The bret 


, the r 75ft. octagonal in form 
and of the usual proportions ; the bore of the shaft, 2ft. 6in., and parallel, 
and about the difference of the expense in constructing the 75ft. octa- 
go! , in stone or brick. oO V. 
Bradford-on-Avon, July 21st. 
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LOCOMOTIVE IMPROVEMENT. 

ALL recent improvements in the construction of locomo- 
tive engines have had for their object the diminution of 
wear and tear, rather than a reduction in the consumption 
of fuel per train mile. It admits of being proved that the 
more durable an engine is, the less coal will it consume ; and 


so, of course, the better a locomotive engine is in material, 
workmanship, and design, the less fuel will it use ; but this 
kind of economy is obtained incidentally, not purposely. 
It is clear that a reduction in coal bills can only be obtained 
by generating steam economically and using it to advan- 
tage. It is many years, however, since in this country 
anything has been heard about special cut-off gear ; and the 
changes which have been made in the proportions of locomo- 
tive boilers are very few. Tubes 14in. in diameter are the 
smallest, and 2in. in diameter are the largest used. The 
widest spacing is lin.; the closest gin.; but both dimensions 
are abnormal, the one being a little less and the other a little 
eater than those usually adopted. In like manner the 
ength of the tubes almost always lies between 10ft. and 
11ft., and the heating surface is almost invariably arranged 
in the proportion of 60 of heating surface to 1 of grate 
surface, or thereabouts. It would appear that no better 
results than those now obtain can be had, no 
matter what changes are made in proportion; nor 
does it, indeed, seem to be possible to effect any 
improvement either in the use of steam or in its 
production. There is good reason to believe that 
the consumption of fuel in locomotives does not 
exceed 3 lb. per horse-power per hour, and in many 
instances where engines make long runs with loads 
which just suit them, the consumption of fuel is no doubt 
much less than this. Indeed, Mr. Stirling states that he 
has got down to a little over 2 lb. per horse per hour with 
some of his engines. The only attempts which are made 
to get away from existing rules of locomotive design take 
the direction of increasing the size of the cylinders to 
= more expansive working. But these attempts 
ve for the most part been failures ; 1100 square feet for 
l7in. cylinders, 24in. stroke, give admirable results inde- 
pendently of the diameter of the driving wheels, a result 
which is due most likely to the circumstance that the 
average number of revolutions made in one minute by a 
goods engine will be not far short of those made by a 
passenger engine, if we exclude the highest speed at 
which passenger trains are run. Mr. Stirling, who 
attempted to depart from this rule, and used 18in, 4 28in. 
cylinders with 8ft. wheels, and a heating surface of 1165 
square feet, with 11ft. 8in, tubes 1,°%,in. diameter and 217 
in number, has had to enlarge his boilers by augment- 
ing the size of his fire-boxes—the only place where 
augmentation was ible—and with most satisfactory 
results. There is then, it would seem, reason to think 
that finality in the matter of relative proportions has been 
reached in this country, and that nothing can be saved by 
modifying them. The more carefully this truth is 
examined the more startling will it appear. The condi- 
tions of speed and load under which locomotives work vary 
very considerably, and a wide diversity exists between the 
ualities of the various coals used. Thus on the southern 
lines Welsh coal is burned, and in the north North-country 
coal. It might be thought that the boiler and furnace 
which would suit one would not suit another ; but this is not 
the case, and whether dry Welsh coal or bituminous 
northern coal is employed, the result is much the same. 
Under such conditions the word improvement can only 
have one meaning when applied to locomotive engineering. 
Changes in design and nisi ng can only do good in the 
sense of keeping the locomotive out of the repair shop. 
There is room for improvement in this respect. It is well 
known that an enormous mileage can be got out of indi- 
vidual engines. Thus, over 100,000 miles have been made 
with the most insignificant repairs; but the average for 
all the engines on a line may not be more than one-fifth of 
this, If the average performance of all locomotives could 
be raised to 50,000 miles per annum, without «ny repai 
of importance, it would be a great thing for the railway 
companies. More than one locomotive superintendent has 
recently expressed his determination to get 100,000 miles 
out of each of his engines before it need visit the repair 
shops. Whether this result can or cannot be attained is 
an open question ; but it is, at all events, well worth while 
to try to attain it. It can only be reached by paying the 
most scrupulous attention to a great number of details. 
For nothing, however, has an engine to be laid by so often 
as because of trouble with axle-boxes. "When we consider 
how small is the bearing surface, and how heavy the loads, 
the wonder is that axle-brasses last as long as they do. An 
effective area of 40 a inches, or less, has to carry as 
much as seven or eight tons, representing a load of 450 lb. 
per square inch ; and this is not only endured, but carried, 
without heating or cutting, day after day, for months 


" together. But the very verge of endurance is no doubt 


reached ; and it is well understood that an augmentation 
in the size of crank-shaft bearings, at all events, is highly 
desirable. This can only be got, properly, by increas- 
ing the length of the journals; and this, with inside 
cylinder engines and the ordinary type of valve gear, 
cannot be done. In the attempt to do it, outside crank 
cheeks have been made as thin as possible—thinner than, 
perhaps, it has been quite prudent to make them. Inside 
and outside bearings have been employed for the same 
purpose; but there is still room for change in this 
direction. Joy’s valve gear, adopted by Mr. Webb, of 
Crewe, seems to have solved the problem, Last year the 
members of the Institution of Mechanical Engineers 
inspected at Barrow a goods engine fitted with this gear. 
The results of the work which has been done in the twelve 
months by this engine are, we understand, eminently 
satisfactory. With Joy’s gear the valve chests are placed 
on top of the cylinders, and yet are driven direct without 
a rocking shaft. The cylinders can be got quite close 
together, and inside bearings alone of any required length 
can of course be i gy In this way the difficulty 
hitherto encountered in dealing with what are perhaps the 
most troublesome bearings in a locomotive are all got 
over, and it may be added that it also becomes possible to 
augment the lengths of the crank pins—an advantage 
worth having. 

The method most in favour just now of keeping locomo- 
tives out of the repair shops consists in increasing their 
weight. Everything is heavier than it used to be. Engines 
of a given cylinder ¢apacity weigh 10, 15, and even 20 


per cent. more than their predecessors of the same 
cylinder capacity and heating surface did. It is not easy 
to see where progress in this direction—if it be progress— 
will stop. The rapidly extending use of the four-wheeled 
bogie has a good deal to do with the increase in the weight 
of locomotives, The modern English bogie is a tremendously 
heavy affair, and the extension of the engine frames in front 
over it, represents in itself a good deal of weight. It is 
to be ho that the result obtained is worth the money. 
On this point there is, however, a great difference of 
opinion. Some English engineers like the bogie ; others 
do not. One reason for its adoption is, however, that it 
saves the wear and tear of leading wheel tires, and an 
engine fitted with a bogie can keep at work, other things 
being equal, for this reason, longer than a six-wheeled 
engine. We have heard this disputed, and it has been 
argued that the small leading wheel of a bogie must wear 
out faster, as far as flanges are concerned, than the flanges 
of a 4ft. leading wheel. The balance of argument is, 
we think, in favour of the bogie. Another point in 
its favour is that it really seems to do what American 
engineers claim for it—settle down the road in advance of 
the heavily-loaded drivers. Although weight is objection- 
able, in the sense that its adoption to make parts of a 
machine strong seems to be a crude and even rude 
expedient, yet it may perhaps be shown that the modern 
locomotive does not weigh an ounce more than it ought. It 
is not contended by anyone that locomotives gain anything 
save durability from weight, and it is not too much to say 
that no one can say what the effect on repairs will be 
of an extra ton or two of metal in a locomotive. It is, 
however, quite certain that there is no uniformity of 
opinion among locomotive superintendents on the subject. 
many men of much skill and experience denouncing weight 
and keeping their engines as light as possible. It is to be 
regretted that it seems to be out of the question to get 
any figures which will show which policy is right. 


COMPOUND PORTABLE ENGINES. 

A GREATER number and variety of compound engines 
were exhibited this year at Derby than ever before 
appeared at an agricultural show. In describing these 
engines we intimated that they, no doubt, owed their 
existence in a large degree to the circumstance that com- 
pound engines are just at present in fashion. In other 
words, purchasers of portable and traction engines prefer 
to buy such engines; and their desires are met by the 
makers. So far as can be gathered, purchasers do not 
know for a fact whether compound portable or traction 
engines ave better than any other engines. They believe, 
we suppose, that they are more economical, and therefore 
they buy them, but they would probably buy any other 
type of engine made by firms on whose reputation they 
can rely, if it were equally put forward as the best. 
It is not difficult to write the history of the 
compound portable engine. In the year 1863, 
Messrs. Robey exhibited at Islington, at one of the 
Smithfield Club Shows, a compound portable engine, 
invented by Mr. Edward Allen. The year before—that is 
to say, in 1862—Mr. Wenham, showed at Islington, a 10-h.p. 
compound portable engine, with cylinders 5in. and 8gin. 
diameter, and 12in. stroke. The steam was superheated 
between the two cylinders. The boiler had 83ft. of sur- 
face, and the superheater on the smoke-box 25 square feet. 
Both engines were siid to be very economical, but the 
system did not find favour in the eyes of users of portable 
engines, and both quickly died a natural death. The 
Cardiff competition for the prizes of the Royal Agricultural 
Society, held in 1872, showed that such admirable results 
could be obtained with the single cylinder, that—substan- 
tiating, as it did, the results of the Oxford trials of 1870—it 
gave the coup de grace for the time being tothe compound 
system, concerning which nothing more was heard until 
Messrs. John Fowler, of Leeds, exhibited their “ York- 
shire” engine at Kilburn. This engine, we need hardly 
tell our readers, closely resembles the mining engine 
made by Messrs. Robey ; the principal difference being that 
it has one large and one small cylinder working compound, 
instead of two simple engines. According to the state- 
ments made by the makers, this engine was, at the date of 
its exhibition at Kilburn, the most economical non-con- 
densing engine ever made. When describing it at the 
time, we stated as much. The example set by Messrs, 
Fowler was not repeated; but last year Messrs. Richard 
Garrett and Sons produced a compound portable, the 
performance of which was better by a small amount, as 
we personally ascertained, than the stated performance 
of Messrs. Fowler’s “ Yorkshire” engine. About the same 
period Messrs. Marshall and Sons, of Gainsborough, pro- 
duced a portable compound engine, of much the same type 
as the Leiston engine. Concerning the performance of 
this engine we possess no information of any kind. 
The results obtained by Messrs. Fowler and Garrett 
showed that a compound engine is more economical than 
any ordinary simple portable engine. But while one 
section of the agricultural engineers was engaged in 
developing the compound system, Messrs. Davey 
Paxman and Co., of Colchester, were improving the 
Se of the simple engine. In the Diamond 

ields, at the Cape, economical steam engines are a 
necessity, not so much because fuel is dear, as because at 
times it cannot be procured at any price. We have been 
credibly informed that as much as £30 has been paid for 
a single ton of coal, while £40 per day has been paid for the 
hire of a portable engine. If two men succeed each in obtain- 
ing ten tons of coal, the man who has an economical 
engine may be able to keep on working steadily until a 
fresh supply reaches him, while his neighbour, with a less 
economical engine, has to cease operations. It will beseen 
that such conditions afford an enormous stimulus to 
exertion. The engine must, however, be light as well as 
economical, Mr. Paxman, instead of compounding, made 
his boiler economical by adopting the best proportions, and 
he varried 120 1b, steam, and cut this off by a special form 
of valve gear. The result is that he has obtained a run of 
5 hours 35 minutes on the brake with 14 lb. of coal per horse 
per houy, Thisis equivalent to 2°5 Ib, of coal per dynamomes 


? 
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trical horse-power per hour. The best result yet obtained 
with a compound portable or semi-portable engine was got 
by Messrs. Fowler with a 16-horse power engine, driving 
two 4ft. stones. The consumption of fuel—Welsh coal— 
is given by Mr. Redshaw as 2°125 Ib. per indicated horse- 
power ; but this engine is fitted with a condenser. If we 
add 10 per cent. as the excess of indicated over dynamo- 
sontatial horse-power, theconsumption of Mr. Paxman’snoni- 
condensing engine will be 2°251b., ascompared with 2°125 Ib. 
for the condensing engine. From this it would appear 
that it is possible to build a single cylinder portable 
engine which will be as economical as any compound 
yet constructed. As bearing on the same point we may 
state that Mr. P. Stirling, of the Great Nerthern Railway, 
has informed us that as the result of a most careful series 
of experiments, he has found that some of his locomotive 
engines develope one horse-power for every 2°06 Ib. of coal 


burned. 

We cite these facts for the double purpose of showing 
the precise position of the compound versus simple portable 
engine question, and to prove that there is nothing about | 
the compound engine which renders it of necessity more | 
economical than the simple engine. But if this point be 
once conceded, we have nothing to urge against the | 
use of compound portable and traction engines. Whether, | 


indeed, the compound or the simple system be adopted | 


is merely a question of expediency, and in this light, | 
and in this light alone, should it be studied by |} 
the purchaser. Now in favour of the compound traction | 
engine, at all events, a great deal may said, | 
The pressure carried in such engines has been gradually | 
creeping upwards, and 1401b, is not seldom met with. If | 
steam of this pressure is to be used economically, it must | 
be employed with a large measure of expansion ; but todo 
this properly there must be a large cylinder. But if a} 
large cylinder anda high pressure be put into the hands | 
of the ordinary traction engine driver, the result will be | 
disastrous. 


now in his district a great many simple engines which are 
most wasteful of fuel, and that by compounding these 
engines—McNaughting them—a great saving of fuel might 
be effected. He adds that as good results might be 
obtained by putting down new simple engines, but no com- 
parison can be drawn between the cost of the two opera- 
tions. It is fair to Mr. Fletcher to make this statement, 
as we have assumed from certain passages in his last report 


‘that he favours the compound system simply because 


it is economical. We have received a communication 
from him on the subject in which he says:—‘ The 
compound system is the only practical means we 
have, in many cases at all events, of availing ourselves of 
the advantages of high pressure. It is not very difficult to 
renew a range of boilers. They can be pulled out one ata 
time without stopping the mill. But to pull down an old 
beam engine and put a horizontal one in its place is a very 
serious question ; whereas an engine can be McNaughted 
with very slight interference with the regular working. I 
think it will at once be seen that in dealing with old 
engines and existing arrangements it is far easier to 
*‘MeNanght’ an engine, or to put on what they term a 
‘pusher,’ than to root out the whole thing and go in for 
single-cylinder engines de xvvo, L think this has been a 
little lost sight of. It is explained in the report that the 
results are derived from the indication of the engines 
under the Manchester Steam Users’ Association only, and 
in a prior report it was distinctly stated that ‘though 
Tables 1 and 2 are in favour of the compound system, it 
must not be concluded therefrom that the compound 
engine is necessarily more economical than the single- 
cylinder engine. The table deals simply with those 
engines under the inspection of the association.’ ” 

or ourselves our contention is, and always has been, 
that no special economy is to be derived from compounding, 
per se, but that circumstances arise under which compounding 
is essential to economy, because of the circumstances. It 


The tendency with all users of traction | may, however, yet be found that the compound engine will 


engines is to overload them. The large cylinder and high | secure economy per se, for a reason about which little or 


pressure will be utilised to the full, the boiler will be | 
forced to do more than it ought, and will be burned out, or | 
failing this it will not keep up the full pressure ; the | 
engine will be kept in full gear instead of being notched | 
up, and the result will be disappointment all round. To) 
put on a special cut-off gear is out of the question with a 
traction engine, although it does very well with a portable | 
engine always running one way. If now the engine be 
compounded, it becomes impossible for the steam to be 
used without being expanded. If two traction engines, 
the one compound, the other simple but fitted with an 
extra large cylinder, were both put into the hands of highly 
competent men, it is possible that one would burn as little 
coal as the other. Put into the hands of the ordinary 
driver, the compound engine ought to burn about 25 or 
30 per cent. less fuel. In other words, compounding com- 
pensates for want of skill and honesty of purpose on the | 
part of the driver and owner of the engine. It is | 
quite possible that the people who buy traction engines 
have realised this truth, but we mucb doubt it ; and for 
the moment, at least, the demand for compound traction 
engines—if there be a demand—is simply the result of a 
desire on the part of the purchaser to have something new 
and presumably better than anyone else in his district has, 

It is, we think, a remarkable fact that the buiiders of 
traction and portable engines have taken so long a time 
to find out the peculiar virtues of the compound system. 
As we have explained it, it is nearly twenty years since such 
machines were first brought under their notice. No one 
can accuse them of want of energy, shrewdness, or intel- 
lectual ability. They rank among the most competent 
mechanical engineers in the world. Is it not fair to argue 
that if the compound system held out any startling pro- 
mise of advantage to be derived from its adoption it would 
have been adopted long since? The truth is that, as we 
have said, the compound portable engine has advantages 
which have nothing to do with the theory of its action, 
and depend for their realisation on the want of skill of 
those who have charge of it. It is only now that this 
aspect of the question begins to be understood. The 
putting forward of a compound engine as eminently econo- 
mical touched no one’s heart, but the assertion that it will 
compensate for the deficiencies of a driver goes home at 
once to the intelligence of purchasers. But it is by no means 
to be assumed that such a reason for its adoption is to be con- 
tinued or neglected as insignificant. Any improvement 
which will make the steam engine give a better duty than 
it would give without it under the conditions of working 
should be valuable—only let the truth be stated ; let the 
saddle be put on the right horse. 

What we have said of traction engines applies largely to 
portable engines. The conditions under which the highest 
economical results can be got from this type of engine are 
not always present. Special cut-off gear must be used if 
‘the simple engine be retained ; and it becomes an open 
question whether under the conditions it is not better to 
substitute a second cylinder for the special valve gear. 
Much may be said for both ; but it is indisputable that in 
many cases the balance of advantage will be altogether in 
favour of compounding. More regular turning will be got 
with two cylinders than with one. The weight of the fly- 
wheel may be kept down, and strong mechanism not likely 
to get out of order will take the place of the more or less 
delicate arrangements inseparable from the use of special 
cut-off gear. The same arguments will to a large extent 
apply in this case as in that of the marine engine. So long 
as special appliances were required for compounding the 
marine engine, so long did its merits remain unappre- 
ciated. As soon, however, as it came to be understood 
that the only constructive difference between the com- 
pound and the simple screw engine was that, whereas the 
latter had two cylinders of identical dimensions, the other 
had one cylinder bigger than the other, the compound 
system was adopted. There must in any case be two 
cylinders, and compounding them is a better and a 
simpler job than fitting two single cylinders with more or 
less complex cut-off gear. In just the same way it has 


| the other end of the social scale. 


been pointed out by Mr. Lavington Fletcher that there are 


nothing has been heard. We allude to the compression of 
steam between the two cylinders, and the consequent 
re-evaporation of the water condensed in the high-pressure 
cylinder. An apparent instance of this is found in the case 
of Messrs. Garrett's compound portable engine, in which 
the high-pressure cylinder gives out much less power than 
the low-pressure, The point requires, however, further 
investigation before it becomes possible to speak decidedly 
upon it. 


THE BRITISH WORKMAN, 


“Pur not thy faith in princes,” is a biblical caution with 
which we are familiar from infancy. We are taught by ever 
recurring experiences that the warning is equally applicable to 
A year and a-half since the 
Cleveland blast furnacemen, acting under the advice of their 
chosen leaders, and after repeated conferences, adopted conjointly 
with their employers a sliding scale whereby their wages were to 
be regulated for two years certain. The sliding scale was based 
on the actual price of pig iron, ascertained quarterly from the 
books of the masters by an independent public accountant. In 
consideration of the advantage of such a guarantee against the 
risk of strikes, the masters agreed to a somewhat higher basis 
level of wages than the price of pig iron would then justify or 
than had previously been paid. In other words, they conceded 
to the men for the whole period an extra payment which was 
deemed to be the equivalent for the greater security against 
strikes. Since the adoption of the scale certain advances of 
wages have been made in accordance with the accountant’s 
report ; and these upward movements have of course been made 
without demur from either side. Now the tables have turned. 
The accountant recently issued his report for the second quarter 
of the present year, showing that a reduction of 25 per cent. 
must take place for the third quarter. This reduction has been 
made, and we regret to say that a portion of the men at once gave 
proof that to trust in their good faith was to rely on a broken 
reed. On Saturday, the 16th, the mine fillers at Messrs. Downey 
and Co.’s Lackenby and Coatham Works came out on strike 
without a minute’s notice, and their example was immediately 
followed at Messrs. Bolckow, Vaughan and Co.’s Works, at Eston 
and South Bank. Remonstrance was quite useless. A union 
official who feebly protested was hooted ; othermen who would 
have taken the place of the malcontents were intimidated, and 
twenty-four furnaces were left to their fate. Until the Tuesday 
afternoon following the position remained the same, the strikers 
meanwhile having unsuccessfully visited other works in the dis- 
trict, endeavouring to make the strike general. Then on 
the urgent remonstrance of the president and secretary of their 
own union, to whom be all honour for the tact and honesty they 
displayed, the men returned to their posts, and the furnaces 
were again put into blast. But unfortunately untold damage 
had probably already been done. The loss to employers and to 
employed will run into thousands of pounds. The injury to the 
furnaces themselves will certainly be found to be very great ; and 
probably some of them will never be in good working order again 
until they are emptied of their contents and relined from top to 
bottom. But the loss and annoyance which have occurred are 
nothing to what would have been the case had the strike become 
general. Truly our great iron and coal industries can only be 
carried on in fear and trembling. It is in the power of a few 
excitable, irresponsible, reckless workmen if they happen to take 
action when circumstances favour, to infect an indefinite number 
of their comrades and bring calamity, if not ruin, on numbers of 
innocent people. The present difficulty is over and only the bill 
has to be paid. No doubt the aggrieved firms will consider it 
as one of those contingencies which are inseparable from the 
carrying on of their trades. A feeling of thankfulness that it 
was no worse may possibly pervade their minds rather than of 
annoyance at the injustice they have suffered. But we conceive 
it to be our duty in the public interest to paint things in their 
true colours. We like to call a spade a spade, when we fully 
recognise it to be one. And we deem it to be of the utmost 
importance for our great national industries, that the sacredness 
of contracts should be upheld, whether between buyer and seller 
or between workmen and employer. He who knowingly and 
wilfully breaks a contract he has voluntarily and deliberately 
entered into is doing as much to make law and order impos- 
sible, and to reduce society to anarchy and barbarism, as is the 
brigand or the pirate. All honour be to the men whe 
refused to join in this industrial insurrection. But in our opinion 
those who commenced and carried it on for three days and then 
only succumbed because they could not succeed in making it 


general, deserve very much stronger censure than we fear has 
yet been, or is likely to be, dealt out to them. 


GUY FAWKES WANTED, 


Sir W. Hancovunt's startling information to the House on 
Monday night has interested us all. The discovery of ten 
infernal machines at Liverpool speaks at once to the un- 
scrupulous wickedness of the Fenian conspirators in America, 
while we have for the pleasant side of the question the fact of 
our police having effected a capture. We believe that it is even 
hinted that the intended destination of such machines was beneath 
the floor of the House of Commons, so that we find ourselves in 
the presence of a modern edition of the gunpowder plot, just at 
that stage when Monteagle has received Tresham’s letter and 
action has been taken on it. We are, however, brought up 
suddenly by the reflection that the central figure of the whole is 
missing, we have no Guy Fawkes! What a tame matter our 
5th of November would be had he been lacking in James's 
reign. Perhaps, however, it may appear that we are treating a 
most serious matter in a frivolous way. We will, therefore, 
shortly trace out a few facts bearing on the question. It appears 
that six of the machines were found in one case and four in 
another. Each machine consisted of a metal box divided into two 
compartments, the upper one containing a six hours clock move- 
ment forfiringadetonator, and the lower one a charge of obout 
of a compound termed nitro-lignite, nearly resembling dynamite, 
but not so strong—probably made by the action of nitric acid on 
sawdust. The detonators necessary to fire the charges were absent. 
It is impossible to divine what was the precise object sought to be 
attained by this consignment, but we can fix certain limits to it. 
First then it is clear that the vessels carrying them were 
not intended to be injured by them, for, in such a case, 
detonators would have been inserted. Further, there would 
not be found six cases, each with a separate clock move- 
ment, for the first one that acted would blow up all the 
others. Then the comparatively small size of the charges pre- 
vents us from drawing a comparison with the horrible engine 
which exploded while it was being sent on board the Mosel at 
Bremerhaven by P. Thomas. The charges recently found at 
Liverpool would by no means have blown up or sunk a vessel. 
It is probable that the damage effected by a single machine con- 
taining only 21b. would be very limited in most instances, As 
each machine, however, had its own clockwork, it was surely 
intended to act by itself; yet in what way serious damage was 
to be effected by 2]b. of nitro-lignite it is hard to say. The 
Standard throws out the hint that the police may have seized 
the charges too quickly to enable the consignee to present him- 
self. We know of no ground for saying so, On the contrary, from 
what we can learn, we believe that very ample information 
was furnished and wisély acted on, and that it was pretty clear 
that no consignee was likely to come forward, Then arise other 
doubts, was there ever a consignee / or was the whole matter 
concocted to advertise the Fenians, and while it tended to create 
a panic in the hearts of Saxons, to draw out further subscriptions 
from the friends and admirers of the brotherhood? Lastly was 
it the plan of an enterprising individual to make a private haul 
for himself? We believe that the information was very definite 
in terms. The machines were pretty sure to be seized, while an 
imaginary name would prevent the necessity for the existence of a 
consignee. We do not know what reward is given in such cases, 
but we should feel an inclination to stipulate that it should not 
exceed the value of the goods taken, unless some guilty person 
was found—in fact, Guy Fawkes. The possibility of anyone 
collecting money either for himself or for the Fenian brother- 
hood by manufacturing conspiracies and reporting them himself 
is disheartening, no doubt, although a happier supposition than 
that of a recklessly wicked plot. The police should have their 
eyes open, whatever may be thought, only we suggest that their 
eyes be open to both alternatives, not one only. 


THE JUBILEE OF MIDDLESBROUGH. 


A LITILE late in the day the iron-made town of Middlesbrough 
is preparing to celebrate its jubilee. It is now over fifty-one 
years since the commencement of what an inscription on the 
front of the first house described as “the new town of Middles- 
brough-on-Tees,” but owing to uncontrollable circumstances, the 
celebration of that jubilee has been deferred, until the period for 
the unveiling of the statue of Mr. Henry Bolckow, who may be 
described not only as the founder of the great iron and steel 
making company that bears his name, but also as one of the 
pioneers of Middlesbrough. In addition, portraits of the founder 
of the town and of one of its oldest citizens are to be presented ; 
and the date for the occurrence of these events has been chosen 
as that for the celebration of the jubilee—two months hence. It 
is too late now to question the utility of celebrations such as 
this, but it may be questioned whether a more fitting 
method of that celebration could not have been devised—some- 
thing that would have been of practical benefit for all time to 
the town—than that of statue erection, portrait presentation, and 
feasting and fireworks. But the decision has been come to, and 
it may be that in the method that has been chosen the present 
generation wil have fixed upon its memory as fully as in 
any other way the marvellous growth of the town since the 
days when it was a small coal shipping port. In the 
three periods into which the life of the town may: be divided, 
there is something like an epitome of northern history—that of 
the small coal trade ; then that of the iron, and now that of steel, 
still in its youth. The periods of transition from one of 
these to the other have given the checks that the town has 
experienced. Its trade is now being slowly placed on a 
sounder foundation, and it may be believed that there is in the 
future a further growth. Already it possesses within its bounds 
the largest number of blast furnaces in any one district, and 
there is close to it—within the bounds of the port of Middles- 
brough—probably the most noted and the largest of the steel- 
works in the world. In the course of a very short time another 
extensive works will be begun, and there are indications 
that as a producer of Bessemer steel, and of steel produced by 
the dephosphorisation process, there may be as large a production 
in Middlesbrough, relatively, as there is now of crude iron. It is 
well, therefore, that at the present time the capital of North 
Yorkshire should demonstrate to the world that it has outgrown 
the check which the decay of the iron rail trade gave to it, and 
that it is preparing for another advance. The jubilee compares 
the town of the present with that of the past, and though it 
must be acknowledged that its life has been chequered,. yet it is 
certain that it has been one of marvellous progress, 


THE AWARDS AT THE MELBOURNE EXHIBITION, 


Txrxes do not seem to have gone very comfortably with the 
members of the jury section No. 26 of the Melbourne Exhibi- 
tion. Twelve of them send a communication to the Melbourne 
Argus, from which it would appear that their awards have been 
in many instances overruled by a machinery committee, which 
they say consisted largely of exhibitors and their agents. They 
say :—“ Among other objects we had to adjudicate upon a port- 
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able steam engine, the general design and workmanship of which 
did not appear to us to be above mediocrity, while the slide 
valve, a most vital part, was of a form for which, after diligent 
search in the works of the highest authorities, no precedent or 
justification could be found, and to which all those members of 
the jury who had made steam machinery their special study 
raised most serious objections, The award was given and 
appealed against. Experts were called in, and by their written 
report contirmed our award, and here we supposed the matter 
would end, the regulatious distinctly implying that an award 
so confirmed is absolute and final. To our great surprise, how- 
ever, the Machinery Committee, of which the Melbourne repre- 
sentative of the makers of the engine is a member, raised the 
award to first order of merit. We at once protested, and a 
conference was arranged on the subject of disputed awards, At 
this so-called conference we were denied a hearing, the objection- 
able award was maintained, a pledge distinctly given by the 
committee was violated, and a resolution passed reflecting most 
seriously upon our reputations.” In concluding their communi- 
cation they summarise their grievances, and among the items it 
is alleged “that their awards have been submitted for revision 
to a body, members of which are immediately interested in the 
exhibits of which the awards are in dispute.” If awards to new 
arrangements of valve gear or anything else are to depend upon 
“precedent or justification” in “the works of the highest 
authorities,” it is, perhaps, not to be wondered at that those who 
make the awards get into hot water. 


UNIVERSITY COLLEGE, BRISTOL, 

We have on one or two occasions referred to this college, and 
to the arrangements in the department of civil and mechanical 
engineering and surveying, for the practical instruction of students 
during the six summer months, and theoretical instruction during 
thewintermonths. Thisis perhaps the best arrangement that could 
be made for ensuring an intelligent acquirement of practical and 
theoretical knowledge, especially if the students make the best 
of their advantages, and note fully during the one six months 
the points upon which they find they particularly need to 
bestow most attention during the other. Careful students will 
do this, and no arrangement can be made which will cause a 
careless one to learn his profession thoroughly, The engineering 
classes are under Professor J. F. Main, Mr. A. Marshall, M.A., 
being president, and the civil and mechanical engineers, under 
whom, or in whose’ office, or in and on whose manufactories or 
works, the summer six months may be spent, are fifteen in 
number. We have received an intimation that the coming college 
session commences on the 10th October, but we are not informed 
as to the success of the scheme which has now been under trial 
several years, 


THE EXPLOSIVE POWERS OF DUST. 

A report has been presented on the results of experiments 
made with samples of dust collected at Seaham Colliery, in 
compliance with the request of the Home Secretary, by Mr. 
F, Abel, C.B., F.\R.S., President of the Institute of 
Chemistry, and Chemist to the War Department :—‘‘ The 
results of the experiments with Seaham and other dusts appear 
(says Mr. Abel) to have demonstrated—(a) That coal-dust in 
mines not only much promotes and extends explosions in mines, by 
reason of the rapid inflammability of the finely-divided combustible, 
and of the readiness with which it becomes and remains suspended 
in air-currents, but (4) that it may also be itself readily brought 
into operation as a fiercely burning agent which will carry flame 
rapidly as far as its mixture with air extends, and will operate even 
as an exploding agent, through the medium of a proportion of fire- 
damp in the air of the mine, the existence of which, in the absence 
of the dust, would not be attended by any danger. (e) That dust 
in coal-mines, quite apart from any inflammability which it ma 
possess, can operate in a distinct manner, as a finely-divided solid, 
in determining the ignition of mixtures of only small proportions 
of fire-damp and air, and consequently in developing explosive 
effects. (d) That a particular dust ina mine may, therefore, be a 
source of danger, even though it contains only a small proportion 
of coal or combustible matter. Although the explosion which may 
occur through the agency even of a non-combustible powder, in the 
manner described, may be of very mild or feeble character in the 
first instance, it may be almost at once increased in magnitude and 
vio'eace by coal-dust which the first ignition will raise and bring 
into action. The proportion of fire-damp required to bring dust in 
a mine into operation as a rapidly burning or an exploding agent, 
even upon a sinall scale, and with the application of a small source 
of heat or flame, is below the smallest amount which can be detected 
in the air of a mine, even by the most experienced observer, with 
the means at present in use, as has been a ready demonstrated by 
the experiments of Mr. Galloway. Indeed, with dusts of highly 
sensitive or dangerous character, under those conditions, and very 
possibly with dusts not more so than the least sensitive of the 
Seaham samples, in the presence of a source of considerable heat 
and flame, such as a blown-out shot or an overcharged hole would 
constitute, a small proportion of fire-damp, the possible existence 
of which in the mine might not be in the least suspected, may 
serve as the inciting cause to the development of an explosion of 
coal-dust. In the complete absence of fire-damp, coal-dust 
exhibits some t y to inflamed when passing a very 
large lamp flame at a high velocity ; if exposed to the action of a 
large volume of flame, such as produced by the explosion of freely 
exposed gunpowder or gun-cotton, it exhibits, in addition, a decided 
tendency to carry or propagate flame. But, so far as can be 
determined by experiments on a moderate scale, this tendency is 
of limited nature, and very different indeed from the property of 
carrying or propagating flame, which even comparatively non- 
sensitive dusts possess in the presence of a very small quantity of 
fire-damp. In conclusion it may be admitted as possible that, 
with the large volume of flame and the great disturbing effect of a 
blown out shot as the initiatory cause of the ignition of dust, and 
its suspension in the surrounding air, such inflammation may, in 
the complete absence of fire-damp, be propagated to a greater 
distances than the results of small experiments would warrant one 
inassuming. But it can scarcely be maintained that the air of a 
mine in which the coal gives off gas at all can be at any time free 
from fire-damp ; and as the existence of very small and unsuspected 

uantities of that gas in the air of a mine may suffice to bring about 
the ready ae geet of flame by coal dust, and thus to develope 
violent explosive effects, it would appear needless.to assume that 
coal dust may, in the entire absence of fire-damp, give rise to 
explosions, even of only limited character in coal-mines, in order 
to account for casualties which cannot be ascribed to the existence 
of accumulations or sudden outbursts of fire-damp.” 


EVEN the water supply of Paris could not remain unaffected by 
the hot weather of last week; the supply was regulated or 
restricted, so as to make the inhabitants feel the necessity for 
economy, which is not fully appreciated when a circular is 
distributed asking that no waste shall take place. 

SoutH KENSINGTON MusruM.—Visitors during the week ending 
July 23rd, 1881:—On Monday, Tuesday, and Saturday, free, from 
10a.m to 10 p.m., Museum, 8566; mercantile marine, building 
materials, and other collections, 3833. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
2214; mercantile marine, —! materials, and other collections, 
456. Total, 15,119. Average of corresponding week in former 
years, 17,877. Total from the opening of the Museum, 20,159,800, 


VERTICAL PLATE BENDING MACHINE. 


Amon the most recent improvements adopted for avoiding 
leakage from the seams in the bottom of boilers is to make the 
boiler plates sufficiently long to enable a complete boiler ring to 
be formed of one or two plates, and so avoid a rivet joint in the 
bottom part of boiler. By the use of the ordinary horizontal 
plate bending machine the work of bending these extra long 
plates into proper “set” is found to be an operation of very 
great difficulty, and entailing the expenditure of a large amount 
of additional time and labour, and great risk to the workmen. 
To meet this difficulty Messrs. Scriven and Co., of Leeds Old 
Foundry, Leeds, have designed and introduced a vertical plate 
bending machine to bend the longest plate to a complete circle 
or any radius, ; 

It easily bends wrought iron plates 1jin. thick, and_ steel 
plates lin. thick cold and 7ft. wide, and the front roller is 
adjustable and arranged to lift out, so that a plate can be bent 
to a complete circle or tube. This machine bends plates faster 
than horizontal rolls and with considerably less number of men, 
and with no risk to workmen, The plates also come out per- 
fectly circular without the dcuble curvature at the end, which is 
unavoidable when using horizontal rolls, and what is of equally 
valuable importance, the required “set” of the plate is obtained 
to a nicety and with perfect ease. These new bending rolls are 
of exceedingly simple arrangement and are very successful, for 
by their use there is a saving of fully 50 per cent. of the labour 
and time consumed in the ordinary course of plate bending. 
The gearing and driving pulleys are under the floor line, thus 
giving a clear course all round the machine, and the driving 
pulleys can be carried to any convenient distance from the 
machine to be suitable for driving ; or the machine can be driven 
with a 10in. diameter cylinder steam engine with reversing link 
motion for reversing the rolls. 

These vertical plate bending machines are working at Palmer's 
Shipbuilding and Iron Company, Limited, Jarrow-on-Tyne ; 
Barrow Shipbuilding Company, Limited, Barrow-in-Furness ; 
Earle’s Shipbuilding and Engineering Company, Limited, Hull ; 
and Messrs. Thos. Richardson and Sons, Hartlepool. 


ROLFE’S SEWER VALVE. 

WHEN valves are used to trap the ends of drains they are 
usually constructed as in Fig. 1. The dotted portion shows the 
free space left for the entrance of sewer gas when the outflow is 
small, Mr. Spencer Rolfe, of Westminster-chambers, has devised 
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the arrangement shown in Fig. 2, by which the entrance of 
sewer gas is prevented. The engravings explain themselves. The 
traps are made in all sizes by Messrs, Blakeborough and Son, 
Brighouse, Yorkshire. 


INSTITUTION OF MECHANICAL ENGINEERS. 


THE following programme has been issued of the Newcastle meet- 
ing, 1881, heldat Newcastle-on-Tyne, and commencing Tuesday, 2nd 
August. Thefollowing papers have been offered for reading and dis- 
cussion : ‘‘ On the Tyne, as connected with the History of Engineer- 
ing,” by Mr. I. Lowthian Bell, F.R.S., of Port Clarence ; ‘‘On the Pro- 
gress and Development of the Marine Engine,” by Mr. F. C. Mar- 
shall, of Newcastle ; ‘‘ On Iron and Steel as Constructive Materials 
for Ships,” by Mr. John Price, of Jarrow; ‘‘On Printing Ma- 
chinery,” by Mr. John Jameson, of Newcastle ; ‘‘On some recent 
Improvements in Lead Processes,” by Mr. Norman C. Cookson, of 
Newcastle ; ‘‘ On Bessemer Steel Plant, with special reference to 
the Erimus Works,” by Mr. C. J. Copeland, of Barrow-in-Furness ; 
**On a Feed-water Heater for Stationary and Locomotive Engines,” 
by Mr. George 8. Strong, of Philadelphia, U.S.; ‘‘ On Slipways,” 
by Mr. William Boyd, of Wallsend ; ‘‘On Compressed Air upon 
Tramways,” by Mr. W. D. Scott-Moncrieff, of London. On Mon- 
day, the 1st August, the secretaries’ office will be open from 2 to 
7p-m., at the Wood Memorial Hall—adjoining the meeting room 
—for the registration of addresses, issue of detailed programmes, 
members’ cards, visitors’ cards, &c. The office will also be opened 
on Tuesday, Wednesday, Thursday, and Friday, at 9 a.m., for the 
same purpose. Members’ letters may be addressed to the Institu- 
tion of Mechanical Engineers, Wood Memorial Hall, Newcastle-on- 
Tyne. On Tuesday, 2nd August: 10.0 a.m., reception in the 
lecture room of the Literary and Philosophical Society, by the 
Mayor of Newcastle, Mr. Jonathan Angus; 10.30a.m., address of 
the president, Mr. Edward A. Cowper, the reading and discussion 
of papers will follow ; 1.0 p.m., luncheon at the assembly rooms, 
by invitation of the general committee; 2.15 p.m., special train 
from the central station to visit the works ef Sir W. G. Armstrong 
and Co,, Elswick, by invitation of the firm ; 3.30 p.m., special train 
from Elswick to Newburn, for members wishing to visit the New- 
burn Steelworks, by invitation of Messrs. John Spencer and Sons ; 
leaving Newburn on return to Newcastle at 5.10; 4.15 p.m., return 
by special steamer from Elswick to the Swing Bridge, Newcastle, 
for members who have not gone on the excursion to Newburn ; 
4.30 p.m., inspection of Swing Bridge ; at 7.0 p.m. the members are 
invited by Sir W. G. Armstrong, C.B., F.R.S., past president, to 
dine with him at the Banqueting Hall, Jesmond Dene—evening 
dress, On Wednesday, 3rd August: 10.0 a.m., ting in the 


be on view. Models illustrative of the Stephenson Centenary, &c., 
wil] also be on view. Friday, 5th August : 9.55 a.m., special train 
from central station to Sunderland ; 10.30 a.m., arrive at Sunder- 
land. he party will drive to Monkwearmouth Colliery (574 yards 
deep), and thence by the left bank of the Wear to visit the South- 
wick Engine Works of Messrs. George Clarke and Co., marine 
engineers, and the Pallion Iron Shipbuilding Yard and Engine 
Works of Messrs. William Doxford and Sons. 12 noon, the party 
will go on board a steamer, by invitation of the River Wear Com- 
missioners, and will be taken down the Wear (passing the Coal 
Staiths, Railway Bridge, Wearmouth Bridge, &c.), to the new 
docks, where submarine rock-boring and blasting, with the diamond 
drill apparatus, will be seen in operation ; 1.0 p.m., the party will 
land to visit the Chain Cable and Anchor Testing Works of the 
River Wear Commissioners, which will be seen in operation ; 1,30 
p-m., the party will be received by the commissioners and their 
chief officials, and will be conducted by them over the docks, wit- 
nessing the coal shipping arrangements, working of vessels _——- 
the new Sea Lock, &c. ; 2.30 pm. dinner at Queen’s Hotel, by 
invitation of the engineers and shipbuilders of Sunderland ; return 
to Newcastle by ordinary trains. 9.30 a.m., special train from 
central station to Haydon Bridge ; 10.20 a.m., arrival at Haydon 
Bridge. Conveyances to Langley Barony Mines (two miles) will 
be provided by the general committee. The party will proceed 
first to the Honeycrook Works (hoisting, crushing, and cleansing 
machinery), where those members who wish can enter the mine by 
the adit to see the process of extracting the ore. Thence the party 
will proceed to the Leadbitter Shaft and Joicey Shaft (pumpin 

and winding engines, crushing and dressing machinery), and wil 

then drive back to Haydon Bridge. 1.45 p.m., luncheon at Hay- 
don Bridge, by invitation of Bewick and Partners, Limited ; 3.0 
p.m., special train from Haydon Bridge to Newcastle ; 3.50 p.m., 
arrival at Newcastle. 


THE REGISTRATION OF PLUMBERS. 


A BILL for the registration of plumbers and the supervision of 
all plumbing work by the Health Departments of New York and 
Brooklyn, has been passed by the Legislature at Albany and 
approved by the Governor. The law with regard to registration 
will go into effect next March; the more important provisions take 
effect immediately. 

The following rules, drawn up by the New York Board of 
Health, after consultation with intclhgent plumbers and sanitary 
engineers, will probably be substantially adopted under the new 


aw 

“*When the (plumbing) work is completed and before it is 
covered from view the Board of Health is to be notified, that it 
may send inspectors, upon whose report the board will act upon its 
final a 

i materials to be of good quality and free from defects ; 
the work to be executed in a thorough and Lae manner. 

‘* All the plumbing in the house so placed as to be readily in- 
spected. 

Sey soil pipe and waste pi pe of iron, and extending through 
and at least 2ft. above the roof, of undiminished size. 

‘* No traps on vertical soil pipes or vertical waste pipes. 

“The house drain of iron, with a fall of at least 4in. to the foot, 
and provided with a proper trap near the street, and with an inlet 
for fresh air just inside the trap. It should run along the cellar 
wall, and never be hidden under ground. ‘ 

‘These iron pipes to be sound, free from holes, and of a uniform 
thickness of not less than jin. for a diameter of 2in., 3in., or 4in., 
or five thirty-seconds of an inch for a diameter of din. or Gin. 
Before they are connected a should be thoroughly coated inside 
and outside with coal-tar pitch, applied hot, or with some other 
equivalent substance. 

** All joints in the soil-pipes and waste-pipes so calked with lead, 
or with cement made of iron filings and sal ammoniac, as to make 
them impermeable to gases. 

‘*When lead pipe or trap is connected with an iron pipe, the 
joint should be made through a metallic sleeve or ferule, and 
calked with lead. 

‘* Every sink, every basin, every water-closet, and every tub or 
set of tubs separately and 

‘All traps ventilated by a special pipe extending above the 
roof. 

“Every ‘safe’ under a basin, refrigerator, or other fixture, 
drained by a special pipe not directly connected with any waste- 
pipe, drain, or sewer. ut 

‘ Every water-closet supplied with water from a special cistern, 
and not by direct connection with the Croton supply. : 

‘* No overflow pipe from a cistern to be directly connected with 
any soil-pipe, waste-pipe, or drain. 

“When the pressure of the Croton is not sufficient to supply the 
cistern a pump should be provided. 

‘No cistern for drinking water to be lined with lead.” 


THE IRON AND STEEL InstTITUTE.—The autumn meeting of the 
Iron and Steel Institute will be held in London on the 11th and 


three following days of October next. 


FLETCHER’S SOLID FLAME CooKING APPARATUS.—Some time 
since Mr. Fletcher, of Warrington, whose name is so well-known ~ 
in connection with the application of gas in furnaces of various 
kinds for laboratory and metallurgical purposes, turned his atten- 
tion to the construction of gas cooking a and amongst 
other things he has made some very excellent solid flame boiling 
furnaces, in which the mixture of the gas and air is very perfectly 
effected by their introduction tangentially into a small circular 
basin-like cavity, which is covered with a stout perforated sheet 
metal cap, and thus forms a large burner giving a solid flame of 

t heat, and with combustion so perfect that there is no lighting 

k and slight explosion when the gas is turned off. The gas may 

be turned very low, and still a good atmospheric flame is given. 

The burners are simple in design and made in a variety of forms 

suitable for either ordinary kitchen use, or as there is no smell 

iven off, or very little, the small form may be used on the 
table, 

OPENING OF THE CLACTON-ON-SEA WATERWORKS.-—On Tuesday 
last the directors of the Clacton-on-Sea Gas and Water Company 
formally opened their waterworks at Clacton. The ceremony of 
starting the engines and pumps, and turning on the water to the 
town mains, was performed by Mr. 8. Chaplin, Mayor of Colches- 
ter, in the presence of a large and fashionable assembly. The 
enginecr, Mr. Jabez Church, M. Inst. C.E., F.G.S., who designed 
and carried out the works, explained the operation of the 

hi ducted the party over the works, which were 


lecture room for reading and discussion of 5 ; 1.30 p.m., special 
train from central station to Jarrow ; 2.0 p.m., luncheon at Jar- 
row, by invitation of Palmer’s Shipbuilding Company ; 3.0 p.m., 
inspection of Palmer’s Shipbuilding and ae Works, Iron- 
works, &c.; 5.0 p.m., special train from Jarrow to Newcastle. The 
annual summer dinner of the Institution will be held at the 
assembly rooms, at 7.30 p.m. Thursday, 4th August: 10.0 a.m., 
meeting in the lecture room, for reading and discussion of papers ; 
1.0 p.m., luncheon at the assembly rooms, by invitation of the 
general committee; 2.15 p.m., special steamer from the quay ; 

ngineering Company; 3.30 p.m., departure from ditto ; 3.40p.m., 
arrive at the Lead Works of Messrs, Cookson and Co.; 4.40 p.m., 
departure from ditto ; 5.0 p-m., arrive at the Coble Dene Dock ; 
6.0 p.m., departure from ditto ; 6.20 p.m., land on the North Pier 
at Tynemouth ; 6.40 p.m., return from Tynemouth by special train ; 
8.30 p.m., conversazione in the rooms of the Literary and Philoso- 
phical Society, by invitation of the society and of the general 
committee, e lecture room and Wood Memorial Hall will be 
_. by Swan’s electric lamps. The museum of the Natural 

it 


story Society will be open, and an exhibition of microscopes will 


y, an 

tastefully decorated with flags and flowers. The mayor, in an 
appropriate speech, declared the works to be opened. The party 
then walked through the company’s gasworks, which adjoin the 
waterworks, where the process of gas manufacture was explained, 
and afterwards dined at the Royal Hotel by the invitation of the 
directors of the company. These waterworks were commenced in 
May, 1880, trial borings having previously been made by the sink- 
ing of an artesian well to the depth of 120ft. from the surface, 
with a boring continued to a depth of 405ft. into the chalk. The 
water, which is of a remarkably good quality, is pumped into the 
tower by a 15-horse power engine, and bucket and ram pumps in 
duplicate. The tower itself is built of red brick with Bath stone 
dressings, is 101ft. high, and contains a wrought iron circular tank 
holding over 30,000 gallons, which is carried on wrought iron 
girders. The service of water will be constant, and the pressure 
of water sufficient to throw a powerful jet over the highest house 
in Clacton. The contractor for the well and main laying was Mr. 
T. Tilley, of Walbrook; for the engine, boiler, pumps, and tower- 
tank, Messrs. H. Young and Co., of Pimlico; Messrs. Saunders 
and Son, of Dedham, Essex, were the builders, and Mr. H. Calde | 
cott was clerk of works, 
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COMPOUND MILL ENGINE FOR MESSRS. ROUSE AND CoO, 


BRADFORD. 


MESSRS. TIMOTHY BATES, AND CO., SOWERBY BRIDGE, ENGINEERS, 


LONGITUDINAL SECTION TRANSVERSt SECTION 
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THE engine which we illustrate above is an admirable |} THE IRON, COAL, AND GENERAL TRADES | forge hematite 65s. was asked, and for foundry qualities, 67s. 6d. 


example of the modern type of spinning mill machinery. Our 
drawings practically explain themselves; that given above 
showing the way in which the power is taken off the engine, by 
a separate belt for every floor. 

The engine is at present driving 32,000 worsted spinning and 
twisting spindles with all the necessary preparing machinery. 
The engine is indicating 600-horse power, but when fully loaded 
it will indicate 900-horse power at 744 revolutions per minute. 
The friction diagrams for engine and mill show 140 indicated 
horse-power, including all shafting and straps, which is very 
moderate. Steam is supplied at 60Ib. pressure by ordinary 
Lancashire boilers. 

The air pump is constructed on a special system which does 
away with one-half the valves, and has given great satisfaction. 
The engine, as a whole, reflects much credit on its makers, 
Messrs. Timothy Bates and Co.—Pollitt and Wigzell. 


NOVEL OIL SEPARATOR. 


WE give an engraving of a machine for separating oil from 
metal chips, such as turnings, drillings, chips from bolt and screw 
machines, and from small articles such as screws, bolts, and nuts, 
which in their manufacture are necessarily coated with oil, much 
of which is commonly lost. By the use of this machine the oil 
carried by the chips, screws, &c., is very quickly separated from 
the metal by centrifugal action, leaving only a slight film, which 
is beneficial rather than otherwise. 


The article from which the oil is to be separated is placed in a | 
removable conical pan in the revolving drum, and confined by a 
metal cover fastened securely over the top of the drum by the 
lock nut shown in Fig. 2. The machine shown in the illustration 
is about 30in. high, and requires a floor space about 20in. square. 
It revolves at a speed of 2000 revolutions a minute, and is noise- 
less and free from jar. The Scientific American, from which we 
quote, says the machine is well made,’carefully finished, and is 
accompanied by a shaft and hangers. Further information may 
be obtained of Mr. C, F, Roper, P.O. Box 1211, Basten, Mass, 


| by 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

INDICATIONS multiply of a steadily augmenting demand for raw 
and rolled iron alike upon the Birmingham and also the Wolver- 
hampton exchanges. To-day in the former, and yesterday— 
Wednesday—in the latter town, the attendance was more than 
customarily numerous at this period of the quarter, with greater 
readiness by consumers to buy forward. But no ironmaster who 
has a month’s orders on hand in any one of his departments, 
would book at other than such advances as b.yers were no more 
prepared to give this than last week. 

Orders were sought after for best bars and plates, but otherwise 
the great majority of the finished iron mills are well supplied with 
specifications, Girder, and angle, and T-iron is selling a little 
better in most of the sections; yet boiler plates are in quieter 
demand than three months ago for all but inferior qualities. 
High-class bars are in slightly improved request. The makers 
maintain the positions which, in the matter of prices, they have 
relatively taken up—two firms demanding £7 10s., and the rest 
£7, with a further 12s. 6d. for Earl Dudley’s iron. But as one of 
the two firms who require the higher range of prices is engaged 
mostly upon a class of bars which, being for a special use, secure 
£9 per ton, the influence of the minority is not considerable upon 
the market. 

Colonial and Government and home orders are increasing for 
rivet iron of the best brands, and chain iron is in improving request, 
both for light and for heavy goods, There is likewise a little more 
doing in exceptional instances in anvil iron, but as a rule the anvil 
makers still hold heavy stocks. 

Medium bars are selling to the local engineers and the merchants, 
and are going to India, and the hetieolen, and the Cape. Prices 
range from £6 up to £6 10s. Common bars are in more active 
request this week, and the consumers have to pay more by from 
2s. 6d. to 5s, than they bought at in their contracts of two and 
three months ago. Makers who then accepted £5 15s. are now 


| requiring £5 17s. 6d. and £6, and they are better able to get these 
| higher prices now than the lower at the earlier date. 
| prices, or a little over, have to be given for nail rods, in which, 
| though the current demand is weak, there will soon 


The same 


be a better 
trade doing, for the obstinate strike of the operative hand nailers 


| looks likely soon to cease in the concession by the employers of the 


operatives’ demands. Shoeing iron was procurable to-day at from 


| £6 down to as low as £5 17s. 6d. 


Strip iron keeps in demand and prices remain strong for the 


| time of the year, at for medium qualities of gas strip £6 to 


£6 2s. 6d. At those q s are holding off. Hoops 
are no cheaper on the week. They were quoted yesterday at 
£6 7s. 6d. to £6 10s., usual qualities, but for the brands of some 
high-class houses £8 was demanded. 

e sheet trade held its own. Every maker is well sold for- 
ward, and buyers press rather than withhold specifications. A 
common quality of working up sheets was to be had to-day at £7, 
and occasionally a little less. For Russian roofing sheets, on the 
other hand, there were makers who were asking up to £10, though 
merchants, who were the chief buyers, declined to give the price. 
There was less eagerness both yesterday and to-day to buy shown 
the galvanisers, A few of them asserted that they were now 
out of the market,” inasmuch as they ‘‘had bought up to 
Christmas.” Makers did not heed this bearing. They still quoted 
£10 for latens, £8 10s. for doubles, and £7 15s. for singles, 
intending, perhaps, to give way a trifle in latens, and perhaps a 
shade in singles, but to require the full figure for doubles. 

Galvanised sheets were a shade less strong, the wired advices 
from Australia having shown a drop of some 10s, per ton on the 
sep A quoted maximum rates. A few firms asked £12 per ton 

or corrugated 24 w.g. delivered in Liverpool. Excellent ship- 
ments are going forward to Australia, to South America, and the 
Cape. At the same time the home business is stronger, a better 
demand than last year being expressed by the agriculturists for 
this commodity both as to rick roofs and as shedding. 

Pig makers were firmer in their prices than a month ago, a few 
makers of good and also medium liane hot blast sorts requiring 
from 1s. 3d. to 2s. 6d. rise for lots needed by new customers, Con- 
sequently only old customers were able to-day to buy high-class 
Staffordshire at £3 5s., and Shropshire at was not pressed. 
Inferior sorts were checked in their upward tendency by the failure 
of the attempt to bring about concerted action between the makers 
in Cleveland and Glasgow for reducing the make in both those 
centres. Derbyshire, Northampton, and Lincolnshire iron was 
hard to sell at anything above 2s. 6d. Yet £2 5s. and occa- 
sionally £2 7s. 6d. was asked. Part-mine iron was quoted £2 5s, 
to £2 10s.; and cinder pigs, £2 to £2 2s. 6d. In no case, however, 
did we learn that these prices had been obtained, For Barrow grey 


to 6d. per ton. a 4 

Machinery is in good demand for export, pumps and pumping 
engines in leading request. Rather doin 
with Russia lately in hydraulic machinery, lifting jacks, differentia 
pulley blocks, &c., and the Government requirements in this line 
are fairly good. Cartridge machinery for the east of Europe has 
been in special request of late. 

Messrs. Cochrane, Grove, and Co., of Dudley, have just received 
~_ of an order for twenty-seven miles of iron mains, which the 

iverpool Corporation have divided between this local firm and a 
Glasgow house, and which will be used on part of the new Liver- 
pool water supply route from Wales. 

In the manufacture of the large water pipes for use in Southern 
Africa, the order for which I have previously recorded, Messrs. 
Piggot and Co., of the Hooper-street Works, Birmingham, are 
resorting to gas heat in the welding process. The gas does not 
pass through a regenerator, but is supplied by a Strong’s patent 
gas furnace. 

Amongst the gas engineering work upon which the hands at the 
same establishment are now engaged is a g ter 90ft. deep and 
190ft. in diameter, and a three-lift holder. 

Bridge and girder work, railway roofing and piers are being 
turned out in large quantities frcm the heav come yng | yards, 
and wrought iron tubes are in improving demand for Canada, 
South Africa, and Australia. 

Concurrently with an improved demand for English sporting 

ns complete, it is satisfactory to know that gun barrels are now 

ing made in Birmingham which, on the score of price, are 
largely putting a stop to the business which the Belgians were 
doing in barrels in this country. The large demand on American 
account for cheap guns is causing a great number of arms to be 
turned out which will reflect no credit on our English factories, for 
they are in many instances inferior imitations of standard patterns. 

The operative nut and bolt makers of Darlaston have officially 
withdrawn the notice they had served on their employers to ter 
minate the list of prices and sizes upon which they are being 
paid. The hands had intended seeking higher wages, but they 
_e — to continue at work and receive wages based on the 

ist. 

At the half-yearly meeting of the Railway Rolling Stock Com- 
= , held in Wolverhampton on Tuesday, a profit of £3249 was 

re dey which is £561 less than last half-year. A dividend at 
the rate of 3 per cent. per annum was declared. 

A dividend for the past half-year at the rate of 74 per cent. per 
annum, out of profits, will be recommended at the coming ann 
meeting of the Sandwell Park Colliery Company. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Somewhat of alull hascome over the iron trade of this 
district during the last few days, and the weekly market at Manchester 
on Tuesday was characterised by a quiet tone, so far as business was 
concerned. Sellers, however, continue very firm in holding for the 
slight advance which has recently been made in prices, and even at 

resent rates it is difficult to book orders for extended deliveries, 

nquiries are being made in the market for forward contracts, and 

in a few cases sales of outside brands, with deliveries extending 

into next year, are reported ; very few makers, however, go 

further than the end of the year, and in many cases they decline 
k further than the next three months. 

In Lancashire pig iron a few sales have been made at prices equal 
to about 44s, for No. 4 forge, and 45s. for No. 3 foundry delivered 
into the Manchester district, and these prices are now the um 
prices quoted by local makers. . 

There is no material change to notice in outside brands of pig 
iron coming into this market. The business doing is still chiefly 
in Lincolnshire iron, which, delivered equal to Manchester, is 
quoted at 44s. up to 45s, 6d. per ton, less 24. Sales of Derbyshire 
and Middlesbrough iron are extremely limited, and the prices 
asked for these are little more than nominal, so far as this market 
is concerned. 

In finished iron a more decided improvement is apparent than 
has yet been established in the pig iron trade. Not only has acon- 
siderable business recently been done in bars, and also in hoops and 
sheets, but there is still a tolerably good inquiry in the market, and 
the new business has been done at better prices. The average 

rice recently realised for local bars delivered into the Manchester 

istrict has been £5 17s. 6d., and makers who throughout Manches- 
ter, Bolton, Warrington, and Wigan are generally well supplied 
with ers, in some cases for the next three months, are now 
holding out for £6 per ton as the minimum price. 7 Py: 

I continue to hear reports all round of increasing activity 
amongst locomotive builders and in the general engineering 
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branches of trade, most of which are now 
occupied, although, as I have previously poin 
upon very low-priced work, 

Inquiries I have made during the week amongst representatives 
of the men also furnish evidence of a better state of things so far 
as actual employment is concerned. For several months there has 

n a gradual decrease in the number of men out of work, and in 
the various Lancashire districts connected with the Amalgamated 
Society of Engineers there are at present fewer men reported on 
the books than has been the case for the last five years. 

In the coal trade business continues extremely dull, and although 
there has been rather more of the common classes of round coal 
going into consumption for iron making and other manufacturing 


tting fairly well 
is as a rule 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

On the week there is an improvement in the iron trade, and this 
improvement is more noticeable in manufactured iron than in raw 
material. Still pig irons are selling fairly well, the extra demand 
being caused by the stoppage of certain Lancashire supplies through 
disputes with the workmen. Plates and sheets are the best going 
things, and on these the mills are very busy. After Messrs. John 
Brown and Co., Limited, started their Swinton rolling mill last 
week—it having been idle for a few years—notices were given in 
several of the boiler plate rolling mills here that full time would 
be allowed the men until further notice. This is encouraging, and 
i ters are anticipating a better autumn demand in all lines. 


purposes, this has had no perceptible effect upon the large supp 
coming into the market, which are still far in excess of require- 
ments. The only class of fuel upon which there is any pressure for 
supplies is in the better qualities of slack, and for these sellers 
are firm, with this exception, prices all through are weak, 
and although any further permanent reduction of list rates 
is scarcely probable, stocks are forced upon the market by needy 
holders at extremely low figures. At the pit mouth the average 
prices are about as under :—Best coal, 8s, to 8s. 6d.; seconds, 6s. 
to 7s.; common, 4s. 6d. to 5s, 3d.; burgy, 4s. 3d. to 4s. 9d,; good 
slack, 3s. 9d. to 4s, 3d.; and common, 3s. to 3s. 6d. per ton. 

The rapid development of tramway systems, not only throughout 
this immediate district, where scarcely a week passes without some 
new section being opened, but also petite wod the country gene- 
rally, is naturally ing iderable attention to be directed to 
the important question as to the possibility of employing mechanical 
means in the place of horse-power for working the traffic, and also 
to the best construction of carriage. At the large carriage works in 
this district all kinds of tram-cars are now being turned out, and 
the progress which has been made in this direction has gone so far 
that cars have even been constructed with separate inside compart- 
ments for the special accommodation of smokers, The great 
demand, however, is for cars of the lightest possible construction, 
even at the sacrifice of strength and durability, and the reduction 
of the weight is one of the main points to which makers have now 
to turn their attention. In this direction great improvements have 
been effected upon the cumbersome carriages which were first 
brought out, and now a large number of light one-horse cars is 
being produced. 

In the direction of applying engine locomotive power to tram- 
ways numerous experiments are being made, and a brief reference 
to what is being done in this district will be of interest. Messrs. 
Ashbury and Co, and Messrs. Beyer and Peacock, of Manchester, 
have just completed for the North Staffordshire Tramways 
Company a combined tramcar and engine from the designs 
of Mr. Hy. Vignoles, the well-known railway engineer. ‘The 
engine is of the ordinary locomotive type, the special 
feature being that all the gearing is carried out of sight, 
under the carriage platform, the boiler occupying one end of the 
car. Over this is built the carriage, having the appearance of an 
ordinary tram-car, divided into two sections, one containing the 
boiler and affording accommodation for the engine driver, and the 
other being set apart for the passengers. Seats are carried along 
the full length of the roof, and a zinc canopy protects the outside 
passengers from the smoke of the engine funnel, and also from the 
weather. The piston-rods, condensing pipes, and all working 
gear carried underneath the car are concealed from view by an 
apron covering the wheels. Access to the car is provided by a 
lobby at one end running along one side of the boiler room to the 
passenger compartment, and a staircase leading to the roof, and at 
the opposite end of the carriage by the ordinary footsteps and 
staircase, The car is constructed to carry about sixty passengers, 
but both its weight and dimensions would seem to stand in the way 
of the adoption of this description of tram carriage in its present 

form. The total weight of the carriage and engines is about 11 tons, 
and the length over the platform is 30ft. 9in., whilst the height 
from the rails to the top of the canopy is 13ft. 5in. Messrs. 
Ashbury and Co, are also constructing cars for the Dewsbury, 
Birstal, and Batley Company, which are to be drawn by a separate 
—_ designed by Messrs. Kitson and Co.,of Leeds, and which 
will be contained in an independent carriage so constructed that 
when working the engine and passenger carriage will have the 
appearance of two tram cars linked together. 

Another description of engine designed for tramway p 
has just been com Neted by Messrs. Daniel Adamson and Co., of Hyde 
Junction, on Col. Beaumont’s principle of the application of com- 
pressed air. Some time back I referred to the experimental trials 
which were made at Messrs. Adamson’s works with the first engine 
constructed by Col. Beaumont upon this principle. The results 
then prerste | were highly satisfactory, but the engine itself was 
too cumbersome for the special purpose with which it had been 
designed, and in the meantime Messrs. Adamson have devoted 
their attention to the simplification, as well as the reduction of the 
weight of the working parts, and the engine which has just been 
completed, although similar in principle, differs considerably from 
the one I briefly deostioed a few months back. The new engine 
resembles in outside appearance an ordinary tramcar, minus the 
seats on the top, the whole being contained in a cab or house of 
neat design, having windows at the side and open at both ends for 
the convenience of the driver. Inside the cab are contained the 
reservoirs or receivers for storing the air at the pressure required, 
which is in this system used at an initial pressure of 1000 lb. = 
square inch. The method of filling the reservoir with air at this 
pressure has been reduced to a simple process. At the starting or 
filling station a stand-pipe is provided in a convenient posi- 
tion, and the driver has only to connect this pipe with 
a branch pipe provided for the purpose on the engine. 
The stationary engine then pumps in the air, and the time 
occupied is little more than that required to supply an ordi- 
nary locomotive with water. The reservoir being filled, the engine 
is ready for its journey, and can be worked down until the air is 
exhausted to a pressure of 2001b. The great departure in this, 
from other high-pressure air systems, is that the pressure of 1000 Ib. 
is used direct on the working piston, and a larger volume being 
used as the pressure in the reservoir reduces, no reducing valve is 
necessary. An arrangement is also provided to supply a sufficient 
amount of heat to it expansion. In accordance with the 
requirements of the rd of de the engine is fitted with auto- 
matic brakes and stop. valves for controlling the engine when 
exceeding a speed of eight miles per hour, whilst the engine is 
capable of being driven from either end so as to avoid the neces- 
sity of turntable or other means for the return journey. 


Barrow.-—The position of the hematite pig iron trade is undis- 
turbed, but there is still a very active demand, and prices are fully 
maintained. An increased trade is being done with America, and 
the enquiry which has latély been experienced from this quarter 
has led to the acceptance of a large amount of business. The 
consequence of this is being shown in the activity which is observ- 
able at all the ports on the coast, and at Barrow in particular, 
where all the ocean berths are occupied by ry steamers taking 
in cargoes for America, the Continent, and the colonies. It is 
noteworthy that stocks have within the past few weeks undergone 

id duction, and at the present time, although large, 
there is every reason to believe they will be reducec to a much 
greater extent before October closes. If this proves to be the case 
the prospects of the winter will be rendered more cheerful, as with 
heavy stocks in hand at the close of the season it was to be 
expected that the production of metal, both iron and steel, would 
be reduced. Bessemer iron is quoted at 56s. per ton at makers’ 
works, and No. 3 forge at 54s. per ton. Shipbuilders — 
booked one or two very large orders are more than ever busy, an 
engineers have also participated in the increase of business. 


able r 


The reason of this activity in the plate trade is not far to find. 
During the past three years casualties to shipping have been extra- 
ordinarily great owing to rough weather. Losses of vessels have 
been exceptionally large, and these losses, because of a slight revival 
in the shipping trade, are now sought to be replaced. The principal 
shipbuilders in the Scotch yards have orders for iron-built st 


ture; and they do not scruple to exercise their power without 
notice and on the slightest pretext. A large batch of them are 
summoned to appear before the Middlesbrough stipendiary on 
Monday week, to account for a recent act of this kind involving the 
stoppage of a plate mill for a whole week. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE annual holidays being now at an end, the public works are 
again in full operation, and trade prospects, on the whole, ap 
encouraging. But the iron market has not been very active. Four 
blast furnaces which had been damped down at Gartsherrie for 
repairs about ten days previously were again put in blast on 
Monday, and three others were expected to be lighted up at 
Eglinton in the course of the week. There are at the time I 
write 116 in blast as compared with 117 at the same time last year, 
and of these five are working hematite. 


consequently both boiler and ship-plates are in great demand. It 
is well known that in marine engines high pressures are run on the 
boilers. None but best plates will stand these extreme pressures 
with safety. Orders, therefore, are being issued to the first-class 
houses who send out the highest qualities of material requisite in 
this line. ‘‘B. B.” plates are asked for largely, and contracts at 
— in hand indicate a continuance of good trade in this line 
or some time to come. 

Though there is no revival in the pig iron trade of South York- 
shire to an extent which would warrant the blowing in of many of 
the furnaces at ——— damped down if it is shown that the 
present revival is likely to continue we shall hear of some of the 
old firms again risking moneyi n the smelting trade. It was 
during this month of last year the prices in the iron trade took an 
upward leap, and the advance in rates continued until November. 
Between August and November large contracts were made for 
forward deliveries, and those deliveries have continued until well 
into the middle of this year. The company-suppliers who entered 
into them have done well, but customers y, owing to the 
relapses in prices. Last year’s experience of revival in the iron 
mee oy is therefore keeping buyers back for the present, and the im- 
provement can therefore be only attributable to a sterling and 
genuine demand. 

Passing to the Bessemer department, there also we find an 
improvement in business. The large contracts which have recently 
been secured by district houses for rails are relieving stocks, and 
holders of Bessemer billets decline to book orders under £6 15s. per 
ton, cash at works. Super billets are fetching £8, and special 
brands and upwards £9 per ton. The call for these billets is not 
pressing, but it is steady. The late depression has had one good 
effect. Converters of Bessemer material have had foreign irons 
offered to them at very low rates. They have purchased largely, 
converted the material and stocked, and the metal now being sent 
out is of much better quality than a _— ago. Prices are at least 
20s. per ton under the quotations of November last, and business 
is not so brisk as then; still, it ison a firmer basis, owing to the 
absence of speculation. 

Those engaged in the best cast steel departments 
but this branch of busi is confined to the leading houses or old- 
established connections. Makers of common cast steeis are suffer- 
ing from the —" of agents for Bessemer, and up to the 
present have had the worst of the fight. The introduction of 
extra proportions of foreign irons into Bessemer billets, termed in 
the trade ‘‘super,” has knocked converters of common cast steels 
out of the market. It is asserted, and not without truth, the best 
marked Bessemer, at £9 10s. per ton, is more to be relied on in 
tempering than cast steel at £12. The latter must necessarily vary 
in temper in a ton because of its process of unit manufacture, 
whilst one blowing of Bessemer, if good, is good, and can be 
depended upon throughout the 8 tons cast at one pouring. 

Coalowners are finding trade on the decline, and already many 
of the collieries in the South Yorkshire district have received 
notices of reductions of wages. On the other hand, the amalga- 
mation of the South and West Yorkshire Miners’ Associations 
must be regarded as having an influence against further i 
being made on the part of the men. The new association is styled 
the ‘* Yorkshire Miners’ Association,” and its council meeting was 
held yesterday at the Miners’ Hall, Barnsley. An executive com- 
mittee and trustees have been appointed, with Mr. Cowey, of Sharl- 
stone, as president, and Mr. G. Cragg, of Dodworth—president of 
the late South Yorkshire Miners’ Association—as vice-president. 
It was decided to try to induce the ae owners in South York- 
shire to adopt a sliding scale, and to ask them to call a meeting at 
some future date to consider the matter. 

In the cutlery trades there is very little fresh to note, excepting 
the Australian orders are again coming in, principally for goods 
intended for trans-shipment in the South Sea ied Gate Some 
good lines have also come in from the Spanish South American 

rovinces, but these are principally placed through London and 

irmingham agencies. The country trade in cutlery is dull, and 
American customers are again holding back their lines; still trade 
with the United States in better class goods is brisk as compared 
with twelve months ago. 


are doing well, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


QUIETUDE and steadiness were the leading characteristics of the 
iron market held at Middlesbrough on Tuesday. Prices were not 
altered in any material degree. No further approach appears to 
have been made towards fulfilment of the project of blowing out a 
certain percentage of the blast furnaces of the district, and the 
idea that the Scotch ironmasters would join in anything of the 
kind seems now to be generally ridiculed. The partial strike of 
last week among the blast furnacemen against the award under the 
sliding scale has 1 the production of pig iron by some thousands 
of tons, and in so far the accumulation of stock for the month will 
be less than might otherwise have been reckoned on. Neverthe- 
less, it is believed there will again be an increase when the monthly 
statistics aremade known. The shipments, though they have in- 
creased during the last few days, will certainly amount to less than 
last month, and the local consumption has been affected by partial 
strikes at the ironworks and shipyards. 

No.. 3 g.m.b. may be had at 37s. f.o.b. for prompt, and 
37s. 6d. for delivery over the remainder of the year. Warrants 
are offered at 38s., forge iron is 36s., and mottled and white at 
proportionately lower prices. Connal’s stock of Cleveland iron is 
now 183,528 tons, being an increase of 1216 tons during the week. 
At Glasgow the total is 572,202 tons. With such stocks and with 
a production still in excess of consumption, it is not thought likely 
or — that pig iron can rise for some time to come; and the 
probability is there may be a fall of value in the winter, when the 
shipping season is over, if not before. 

Manufactured iron continues steady. Plates are from £6 for 
large and £6 2s, 6d. for small quantities, free on trucks Middles- 
brough, less 24 per cent. discount. Bars, angles, and iron rails are 
at £5 12s. 6d., same terms and conditions. 

Most of the a on the north-east coast are more or. less 
impeded by partial strikes, the malcontents being at present the 
espa ber gre It is thought probable that the disputes will soon 

adjusted, but in the meantime they are a source of loss and 
annoyance, altogether out of proportion to their importance. 
They are indirectly affecting the manufactured iron trade also by 
interfering with the execution of contracts. Shearmen and their 
helpers are continuing to give great trouble at some of the plate 
mills. Performing as these men do the last operation in the pro- 
cess, they have the power of stopping all previous operations, and 
inflicting loss and injury on all others concerned in the manufac- 


I was done in the warrant market on Friday at 47s. 43d. 
On Monday forenoon transacti were d at 47s. 5d. to 
47s. 54d. cash, and 47s. 64d. one month, the afternoon quotations 
being 47s. 5d. to 47s. 34d. cash, and 47s. 6d. to 47s. 5}d. one 
month. The marke’ was flat on Tuesday at 47s. 44d. to 47s. 2d. 
cash and 47s. 34d. one month. On Wednesday the tone was again 
dull, with business down to 47s. To-day—Thursday—the market 
was flat, at 47s. to 47s. 1d. cash and 47s, 2d. one month. 

The prices of makers’ tron are a little easier, although there is 
not much actual change in the figures :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1 is quoted at 53s.; No. 3, 49s.; Coltness, 
57s. and 49s.; Langloan, 57s. and 4%s.; Summerlee, 55s. and 
47s.; Calder, 55s. and 48s. 6d.; Carnbroe, 51s. and 47s.; Clyde, 
50s. and 46s.; Monkland, 48s. and 45s. 6d.; Quarter, 48s. and 
45s. 6d.; Govan, at Broomielaw, 48s. and 45s. 6d.; Shotts, at 
Leith, 56s. and 49s. 6d.; Carron, at Grangemouth, 52s. 6d. 
(specially selected, 56s.) and 51s. 6d.; Kinneil, at Bo’ness, 47s. 6d. 
and 45s. 6d.; Glengarnock, at Ardrossan, 51s. 6d. and 47s. 6d.; 
Eglinton, 48s. and 44s. 6d.; Dalmellington, 48s. and 45s. 

The shipments of pig iron from Scottish ports for week ending 
Saturday last amounted to 12,705 tons, against 11,118 in the pre- 
ceding week, and 11,062 in the corresponding week of last year. 
Italy, the United States, and Germany are at present our largest 
customers. 

The malleable trade is generally active, some of the works being 
unusually busy. A numberof fresh orders is reported. The 
reduction of wages in the North of England will, however, accord- 
ing to rule, affect those here, which will be reduced propor- 
tionately. 

The coal trade exhibits a gratifying measure of activity. For 
consumption in the ironworks and factories at home there is a 
Po steady demand, and the shipping trade keeps particularly 


good. 
Efforts have lately been made to organise a miners’ union in the 
West of Scotland. Meetings for this purpose have for the most 
been held privately, but the success attending them has only 
en indifferent, probably because those at the head of the move- 
ment are not miners, but outsiders. Two public meetings have 
been held within the past three days in the neighbourhood of 
Glasgow, at which proposals were made for restricting the output, 
but no result of consequence is expected to follow in the mean- 
time. The executive of the Fife and Clackmannan Miners’ Asso- 
ciation met at Dunfermline on Saturday, and received reports from 
the mining districts of the two counties, which went to show that 
the trade is at present in a flourishing condition. 

A number of public works has been inaugurated this week in 
Scotland, besides the Edinburgh Dock at Leith, which was opened 
on Tuesday by the Duke of Edinburgh. Among these are the 
Annan Waterworks, which have been erected under the direction 
of Mr. W. Henderson, C.E., Dumfries, at a cost of £12,000. The 
reservoir, which is situated seven miles from the town, covers 
16 acres, and will hold 27,000,000 gallons. The filter bed and tank, 
five miles nearer Annan, are at a height of 215ft. above sea level, 
and will pass about 150,000 gallons daily. Seven-inch pipes convey 
the water from the tank to the town. Works to supply water 
to the inhabitants of Corstorphine, near Edinburgh, have likewise. 
been formally opened. 

The North British Association of Gas Managers held their 
annual meetings in Glasgow at the close of last week, under the 
presidency of Mr. Gilchrist, of Dumbarton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

STEADY improvement in coal is now the leading feature, and 
business continues to wear that brisk and hopeful aspect which is 
suggestive not only of permanence but of improved prices. At 
Swansea, where business in coal has flagged, I can now see not only 
a better demand but a stiffening of price, and should this condition 
last over the next week, and there is a good prospect, there will 
certainly be a lifting of price. igher prices are sustained at 
Cardiff and Newport, and I see that 9s. f.o.b. is quoted for house 
qualities—Rhondda. Through and through is in demand at 8s. 6d., 
=e 7s. 6d. and 8s, are obtainable for the small or smiths’ 
coal 

Prices are not lower than they have ruled of late, but there is a 
lessened demand. Men, too, are not working harmoniously, and 
there are widespread rumours of impending strikes. For ordinary 
coke 15s. to 15s. 6d. are asked f.o.b. Liverpool or London; ¢har- 
coals remain at from 18s. to 19s. 

A good show of implements is ae from the midland coun- 
ties at the Glamorganshire Agricultural Show, to be opened at 
Merthyr next week. Sheffield, Leeds, Market Harborough, and 
other places will contribute. 

At the close of this week the Art Exhibition will open at 
Cardiff. Arrangements are made for outdoor exhibition of 
machinery, and most if not all of the electric lights will be shown, 
so that there will be a capital opportunity for comparing the 
various patents, 

The iron trade remains without any special feature of interest. 
Bars are quoted at £5 2s. 6d.; rails from 7s. 6d. to £5 10s., 
according to specifications ; steel rails, £6 5s. to £6 10s., though I 
have known steel sold at £6. Heavy wrought scrap will fetch 
70s.; old iron-generally is rather low at from £2 to £2 2s. per ton. 

I have still no movement to record from Cyfarthfa. Modifica- 
tions and improvements are being carried out at various works at 
Swansea, Treforest, and Tredegar. A large business is being done 
in foreign ore. Newport alone has received in the half-year 
ending June no less than 1,325,000 tons. Many of the leading iron 
firms are now buying freely, prices being as low as can be reason- 
ably expected, viz., 14s. per ton. For quantities sales can even be 
effected at 13s. per ton. This is a considerable reduction to the 
ruling figure last year. I know one firm who bought at 30s. some- 
thing like 30,000 tons. The course now would be to finance by 
purchasing at 13s., and as prices improve—and it is expected they 
will—the ruinous loss may be modified considerably. 

The South Wales and Bristol Wagon Works announce a dividend 
of 10 per cent., and a substantial balance carried forward. : 


Law AND CLark’s Civit ENGINEERING.—While admitting the 
propriety of closing the correspondence on this subject as we did 
in our last impression, Mr. Law wishes it to be pointed out with 
respect to the paragraph of the last letter published relating to 
sleepers, that ‘‘the original reading in Mr. Law’s book was ‘the 
form of sleeper most generally employed,’ and in the new edition 
this reads ‘the form of sleeper most universally employed,’” © 
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THE PATENT JOURNAL. 


Guinet pon Ge @ Gs 


*.* It has come to our notice tice that some applicants of the | 
Patent-office Sales Department, for Patent Speciyications, | 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insicad 
of giving the proper number of the Specisication. 
mistake has been made by looking at THE ENGINEER | 
Index and giving the numbers there oe which only 
refer to pages, in place of turning to those pages and 
tiading the numbers of the ‘Specijication, 


Applications for Letters Patent. 


tents have been “communicated” the 
address of the communicating party are 
printed # in italics. 
19th July, 1881. 

3132, Winpine, &c., J. and J. ~ Manchester. 

BEVERAGE, c. pster, ju 

. MOULDING, Sy T. and J. Hulme. 

3135. ScREW PRoPEL Lers, W. Morrison and C. Norfolk, 
Kingston-upon-Hull. 

3136. Borr.es, &c., T. P. Richardson, Wordsley. 

3137. Lactic Acip, H. J. Haddan.—(C. E. Avery, U.S.) 

3138. Soap Lygs, F. Versmann, New Charlton. 

3139. Lamps, W. R. Lake.—(E&. B. Regua and F. F. 
Lambert, U.S8. 

3140. Tececrapus, E. G. Brewer.—{T. A. Eilison, U.S.) 

S141. Toorn-srusues, G. Gillies, London. 

3142. Puriryinc Liquors, W. R. Lake. (Purifying 
and Maturing Process Company, Hartford, U.S. 

3143. SMaLt-aRMs, J. 8. Edge, jun., Y and J. 
Deeley, Birmingham. 

3144. Pickers, C. F. and E. Bentem, Chedale. 

S145, HEATING Gases, H. Haug, Germany. 

$146, Brakes, G. K. Winter, Norwood. 

3147. GERMINATING GRAIN, &c., A. J. and A. Q. 
Reynolds, Seuthampton-buildings, London. 

$148. Steam Enornes, W. Lake.—{(D. Renshaw and 
H. T. Litehtield, Massachusetts, U.S.) 

3149. Matt Exrract, H. R. Randell, London. 

3150. Dryine, &&., W. R. Lake. U.S.) 

Teacninc the ALPHaset, W. C. Day, 
Bedford-square, London. 


20th July, 1881. 
3152. Srorine, &c., Heat, F. Webb, J. Reddrop, and 
M. Foye, Crewe. 

3153. Dispatcu Toses, &c.,T. J. Mayall, Reading, U.S. 
54. Mettine, &c., Ports, J. Brown, Cradley. 

. ALARM Ste sNALS, A Kelday, London. 

3156. Furnaces, &c., T. E. Parker, Fondo mh. 

3157. Hose Cov PLING, W. E. Gedge. 4 Kendall, U.S.) 
3158. WeicHinc Cranes, L. A. Groth.—(4. Verdiere, 


aris.) 
A. Groth.— 


59. Sarery Smavinc Apparatus, L. 
Xd. C. T. Adam, Germany.) 
3160. Looms, H. J. Haddan.—(L. J. Knowles, U.S.) 
S161. Loos, H. J. Haddan.{Z J. Knowles, 
2. Paper Bacs, J. H. Johnson.—{W. C. Cross, 
Evaporatixe Vacuum Apparatus, F. H. 
Engel.—(Niederderger and Co., Hamburg.) 
3164. MacarIne Guys, T. Nordenfelt, London. 
Borrxc Biocks, J. F. Wiles, Old Chariton. 
Harding, Paris.) 
3167. Perroratine Cuegues, &c., R. Donkin, London. 
3168. Frre-aros, H. Simon.—(F. Vetter!i, 
3169. Dynamo, &c., Macnoses, A. M. Clark.—(W. 


Laing, Paris.) 
2ist July, 1881. 

3170. Coottne, &c., Arr, R. R. Gibbs, Liverpool. 

3171. Gas, W. P. Thompson.—(H. 7. Smilh and H. U. 
Alcock, Australia.) 

3172. Pressure Gauces, &c., T. Bassnett, Liverpool. 

3173. Ratsise Liquips, P. J. Catterall and E. 
Manchester. 

3174. Fence Wire. A. C. Henderson.—({Messrs. Witte 
and Kamper, Osnabritck, Germany.) 

3175. Steere, &c., VESSELS, A. Figge, G. A. Kottgen, 
and . Wedekind, Broad-street, London. 

3176. CaRPErs, E. Crossley, G. Marchetti, R. Cochrane, 
and W. Mallinson, Halifax. 

3177. Cases for Wines, T. J. Mayall, London. 

3178. FasTENING APPARATU: * A Taylor, Derby. 

3179. Hrattnc Wounps, G. Lowe, Barnet. 

3180. TricycLEs, J. G. Smith, Lancaster. 

3181. Borters, F. C. Glaser, Berlin.—(H. Heine, Berlin.) 

3182. Borcer Furnaces, P. F. Dundon, San Francisco. 

3183. DEcoraTING Paper Hancincs, W. Cunningham 
and W. Cunningham, jun., Park- walk, Chelsea. 

3184. Tannine, W. H. Cox, Russell- street, London. 

3185. Sotrraires and Stups, L. A. W. Lund, London. 

3186. Speep GoveRNors, M. Havelock, Newcastle- 


upon-Tyne. 
31st 


Evectrric Lamps, W. R. Lake.—(J. Nichols, U.S.) 

38. MALLEABLE BRONZE, H. Lake —(L. Letrange, Paris. 

. Evecrric Lamps, W. R. Lake.—(H. Mazin, U.S. 
Evecrric Licutixe, R. H. Hughes, London. 

A 22ad July, 1881. 

. Type, G. K. Fleet-street, London. 

2. LeatTaer, E. m, Exeter. 

. VALVE Gear, G. L. Nottingham. 

. Scissors, &c., G. G. M. Hardingham, London. 

5. RaILwaY SLEEPERS, H. L. Bucknall, London. 

5. PIANOFORTE Actions, J. Browne, London. 

3197. GALLERY for GLopes, &c., J. W. Cade and T. W. 
Duffy, Liverpool. 

3198. FASTENING Rorss, J. W. Cade and T. W. Duffy, 
Liverpool. 

3199. ComBINaTION CarRiaGE, J. N. Rowe, I hire, 


ELEctRICc Lamps, W. Morgan-Brown.—(G. P. | 9913, 


| 


$223. Serxnrna, T. Coulthard, Pres 
3234. Gas, 8. Pitt.—(4. Berland, 
3235, DisPLAYING ‘ADVERTISEMENTS, W. Dorset, London. 
25th July, 1881. 
3236. SHarPentne the Testu of Carp-Rippon, A. C. 
Henderson.—( Messrs. A. Rousseau and Sons, Franee. ) 
3237. Twist Lace, &c., Macnines, J. R. Hancock, 


| $288. Evecrric Contact, B. J. B. Mills.—(@. Leclanché, 


The 


| 3252. TreaTinc SaccHarine, A. 


Paris.) 
3239. FEED-WATER J. 
Strong, Philadelphia, U.S. 
$240. ELecrric Licut, T. E. Gatehouse, Camberwell. 
3241. ARMY TRENCHING Toot, A. H. Storey, London. 
$242. Printinc PLACARDS, W. Brierley. —(P. Dhonan, 
Dresden, Saxony.) 
$243, ComBING Finkes, G. Little, Oldham. 
S244. Corps, &c., W. Dean and A. Orrah, York. 


H. Johnson.—(G@. 


| 3245. V ELOCIPEDE, T. Brow n, Euston-read, London. 


3246. Pumps, H. J. Haddan.—(L. Maneng, France.) 
Eecrric Crocs, F. T. Reid, Exeter, and J. U. 
Valentine, Teignmouth. 
3248. Caps and Harts, 8S. K. Prager, London. 
3249. Betts and Gonos, R. C. Lindop, Liverpool. 
3250. Sream Cookine Apparatus, D. Grove, Berlin. 
3251, SuppLyrnc WaTER to Eneryes, D. Halpin, London. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
$187. Lacric and Lecrites, H. J. Haddan, Ken- 
sington, London.—A communication from C. E. 

Avery, Boston, U.S.—19th July, 1881. 

$141. Purtryixc Liquors, W. R. Lake, 
Southampton-buildings, London.—A communica- 
tion by the Purifying and Maturing Process Com- 
pany, Hartford, Connecticut U.S.—19th July, 1881. 

3157. Hose Coup.ine, W. E. Geage, Wellington:street, 
London.—A communication from D. b. Kendall, 
Howland Flat, U.8S.—20th July, 1881. 

3160. Looms, H. J. Haddan, Strand, London.—A 
communication from L. J. Knowles, Massachusetts, 

U.S.—20th July, 1881. 

3161. Looms, H. J. Haddan, Strand, London.- 
munication from L. J. 
U.S.—20th July, 1881. 

3182. Bor_er Fursaces, P. F, Dundon, San Francisco, 

U.S.—21st July, 1881. 


Acom- 
Know les, Massachusetts, 


Patents on which the Stamp Duty of 
£50 has been paid. 
2001. Encines, R. Waller, Helbeck Moor Foundry, 
S.—20th July, 187 

2884. Fitter Presses, J. Bowing, Olc Broad-street, 
London.—19th July, 1878. 

2895. TRANSPARENT, &c., DEVICEs, Jefferies, Yeo 
Bank, Congresbury.—20th July, 1878. 

2004. PUNCHING JACQUARD Carbs, T. Nuttall, Rams- 
bottom.—20th July, 1878. 

2905. Brass Screw Nuts, W. E. Everitt, Birmingham. 
20th July, 1878. 

2939. TusuLarR, &c., Forms of Iron and Steer, J. G. 
Willans, Bayswater, London.—24th Ju/y, 1878. 

3038. Betts or Banps, M. Gandy, Liverpool.—3lst 
July, 1878. 

3894. Tramways, W. Mackison, Dundee.—20th July, 
1878. 

3103. Distriputine, &c., Types, H. J. Haddan, Strand, 
London.— 6th August, 1878. 

2912. Propucine Desiens, W. B. Woodbury, Norwood. 
22ad July, 1878. 

Kitys, C. Amand, Boulevard de Strasburg, 
Paris.—22nd July, 1878. 

2919. Curtminc Hepcrs, A. Ridgway, Market-place, 
Macclestield.—22nd July, 1878. 

2923. Srop-rap Boxes, C. T. Hill, Heywood.—23rd 
July, 1878. 

3222. Borrne, &c., R. H. Brandon, Southampton- 
buildings, London.—1L5th August, 1878. 

Price, Lincoln’s- 

inn- fields, London.—17th August, 1878. 


| 2045. OPERATING WINDOW Buinps, N. Hunt, Ashley 


Down.—24th July, 1878. 
2958. Dryinc Waite Leap, J. C. Martin, Richmond.— 
25th July, 1878 
2068. Cuatxs, R. Applegarth, Abchurch-lane, London. 
—20th July, 1878. 


Patents on —ath the Stamp Duty of 
£100 has been pai ~~ 

2537. Pctvertsinc Susstances, J. R. Alsing, Fins- 
bury-square, London. —20th July, 1874. 

2564. Reaprsc Macurxes, W. M. Cranston, Worship- 
street, London.—22nd July, 1874. 

2696. DENTAL Enornes, G. T. Bousfield, Sutton.—4th 
August, 1874. 

2587. Gas, H. Aitkin, Falkirk.—24th July, 1874. 

2606. Rerrstnc Loaves of Sucar, F. Wirth, Frank- 
fort-on-the-Maine, Germany.—25th July, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 12th August, 1881. 

919. ConvertTiING RectprocaTinG Motion into Rotary 
Motion, E. Edmonds, London.—Acom- 
munication from F.’ B. Nichols ‘and C. Thomson, 
Halifax, Nova Scotia.—3rd March, 1881. 

994. ConDENsING APPARATUS, J. Spence, Newcastle-on- 
Tyne.—-A communication from J. C. Spence, Cal- 
cutta.—8th March, 1881. 

1149. Water Pires, L. 8S. Powell, St. James-square, 
Notting-hill, and C. V. Boys, Wing Oakham.— 16th 
March, 1881. 

1168. Inpicatrxa Apparatus, W. R. Lake, South- 
er London.—Com. from P. J. Pointe 
and C. P. Porcher, Paris.—17th March, 1881. 

1181. Taps or Cocks, 8. Hands and W. Weaver, Wolver- 


3200. A. Burdess, Covent 
3201. Printic, WP. Thompson.—(A. H. U.S.) 
3202. STANDARD W E1cHTs, W. Parnall, Bris’ 

. Sprincs, W. Buckley, Sheffield. 

* Lawn TENNIS Bats, C. Simons, Gloucestershire. 

. WRITING INSTRUMENTS, J. Kuttner, London. 

Harvestine, H. H. Lake. —(D. M. Osborne, U.S.) 

Rounp Wrovucut CHENILLE, C. Gorecki, Paris, 

3208. Preparine Corton, &c., J. Higgins and T. S. 
Whitworth, Salford. 

3209. Gas, C. ’s. Ellery, Bath. 

3210. LicHTING Lames, W. H. Stokes, Birmingham. 

. Ostarntne Zinc, H. Lake.- (L. Paris.) 

12. VeLocipepes, G. Singer, Coventry. 

. Rirve, C. Garbe, Berlin. 

ELECTRIC Lamps, A. M. Clark.—{L. J. Bouteilloux 
and W. Laing, Paris.) 

3215. CENTRIFUGAL Macuines, J. H. Johnson.—(La 
Société dite Rafiinierie de St. Ouen, Paris.) 

23rd July, 1881. 

$216. Sucar, W. E. Halse.—(U. Esmarch and EB. Pass- 
burg, St. Petersburgh.) 

3217. Fasteners, E. P. Wells, Notting-hill, London. 

3218. Recistertnc the Traver of VEHICLES, R. H. 
Brandon.—{L. Pouget, Montpellier.) 

3219. PuLtey Buock, R. Priest, Stafford. 

20. Looms, C. T. Bradbury & R. Harrison, Cheste’ 

221. Scourine, &c., Faprics, J. Warrall, Ordsall, Sal- 

ford, and J. Kershaw, Wadsworth, Halifax. 

2. Dryrne Faprics, R. F. and W. H. Carey and W. 
Partington, Bulwell. 

8225. Camp, &c., Furniture, T. Barnby, Birmingham. 

3224. GALVANIC "Barrenies, J.and A. J. Higgin, Man- 
chester. 

Sawine Macuines, T. Robinson.—( W. Siayth, U.S.) 

We AVING, R. Ecroyd, Lome re. 

- Cz EABLE Lasts, J. Fieldhouse, Keighley. 
Coz OLLING TELEP HONIC COMMUNICATIONS, 
pa —(L. A. Brasseur and 0. Dajacr, Brussels.) 
$229. Rartway Brake, T. H. Ramsden, Snailesworth. 

8230. Paper Bass, T. Coates, Carlisle. 


3231. E. G. Brewer.—(T. Edison, U.8.) 
3232. CARBONISING, SupsTances, W. L. Wise.— 
Paris.) 


(Messrs. Pilon, Freres, et Cie., 


| 2857. 


—18th March, 1881. 

1184. Pree Jorsts, J. A. Berly, Relf-road, Peckham- 
rye, London.—A communication from L. Langlois, 
Rue Viérinkx, Louvain, Belgium.—18th March, 1881. 

1185. Macuine Guys, F. Lobel, Brighton. — 18th 
March, 1881. 

1206. Evecrricat Apparatus, R. R. Harper, Finsbury, 
London.—19th March, 1881. 

1220. Incots, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from E. Wheeler, Phila- 
delphia, U.S.—19th March, 1881.. 

1238. Tramways, &c., H. P. Holt, Park-row, Leeds.— 
21st March, 1881. 

1249. Taps or Cocks, P. O'Connor, Wavertree.—-22nd 
March, 1881. 

1276. Currinc Paper, &c., J. H. Johnson, Lineoln’s- 
inn-fields, London. — A communication from H. 
Schlatter, Reutlingen, Germany.—23rd March, 1881. 

1359. Screw Propeciers, N. D. Spartali, Liverpool.— 
26th March, 1881. 

1457. VENTILATING Apparatus, R. H. Reeves, Park- 


hurst.—2ad April, 1881. 
Darmstaed: 


1562. Soap, H. H. Lake, 

London.—Com, from B. Jaffé and ter, 
Charlottenburg, Germany.—9th April, 1881. 

1618. Latcnes and Locks, G. E. Wilson, Leeds.—13th 
April, 1881. 

1739. Stirreners for Corsets, &c., E. P. Alexander, 
Southampton-buildings, London.—Com. from L. C. 
Warner, New York, U.8.—22nd April, 1881. 

2603. Wasuinc Woot, &c., J. Clough, Grove Mills, near 
Keighley.—15th June, 1881. 

2684. Breakine Stones, &c., H. J. Ramu, Brussels.— 
18th June, 1881. 

2744. Merat Cans, C. Laurent, St. Pancras, London, 
and H. W. Brand, Mayfair, London.—23rd June, 1881. 

2816. Treatinc Spent Lyes, G., Payne, Millwall, 
London.—27th June, 1881. 

Pumps, &c., K. W. A. Leverkus, Manchester.— 
30th June, 1881. 

2867. TELEPHONIC ApPpaARaTUs, W. E. Potter, Liverpool. 
—Ist July, 1881. 
2953. THEeRMoMETER, M. Immisch, Highgate-road, 

London.—6th July, 1881. 
3137. Lactic Acip, &c., H. J. Haddan, Kensington, 


London. —A communication from C. 
Boston, U.8S.—19th July, 1881. 


Last day for filing opposition, 17th August, 1881, 
1075. Cars, D. Butterfield, Keighley.—12th March, 
1881. 


E. Avery, 


1126. Penctts, J. Darling, Glasgow.—15th 
March, 

1227. wenn and Separatine Wueat, &c., E. Davies, 
Liverpool.—2lst March, 1881. 

1235. ELecrric Licutine, G. A. Tabourin, Marseilles. 

—2lst March, 1881. 

1236. Execrric Lamps, &c., J. A. Berly, Relf-road, 
Peckham-rye, London.—2lst March, 1881. 

1244. METAL R. and J. Lewis, 
Llanelly.—2lst March, 1881 

1245. AXLgs, &c., W. M. Riddell, Finsbury-pavement, 
London. —21st ‘Mareh, 1881. 

1256. Suowstanps, L, A. Groth, Finsbury-pavement, 
London.—A communication from A, Dubvis, Paris. 

—22nd March, 1881. 

1252. Rarsinc, &c., Wixpow Sasues, J. W. Lewis, 
Halifax.—22nd March, 1881. 

1265. Uncovp.ine, &c., Apparatus, C. F. C. Morris 
and F. H. Bennett, Blackfriars-road, London. —22nd 
March, 1881. 

1267. Comprxev Covcn and Arwcuair, F, W. Sinnock, 
Bristol, and G. R. —— Bath.—22nd March, 1881. 

1269, NECKTIES, &e., 8. W. Robinson, Nottingham.— 
22nd March, issl. 

1271. Pickiino, &ec., Irony, D. and W. Rosser, Cilfrew 
Tin Plate Works, near Neath.—22nd March, 1881. 

1277. Furnaces or Sroves, H. G. Grant, Bull's Head- 
chambers, Hopwood-avenue, Market- -place, Man- 
chester.—A communication from A. Prevot, Ber- 
gerac, Franve.—23rd March, 1881. 

12¥8, Fotpinc Crares, &c., R. Kelsey, Strutton- 
ground, Westiminster.—2: Murch, 1881. 

1303. Winpino-up Warcues, &c., H. H. Lake, South- 
-buildings, London.—A communication from 

Vogel, United States.—23rd March, 1881. 

1308. Screws, 8. Gibbs, Herne Bay.—24t March, 1881. 

1319. Susrenpine, &c., ApPparatus, G. Keey, Birming- 
ham.-—24th March, 1881. 

1327. Heat'NG Stove, T. Morgan, Cockspur-strect, 
Westminster.—A communication from 0. Elterich, 
Nurenberg, Bavaria,—24th March, 1881. 

1354. Casting Metats, J. C. Mewburn, Fleet-street, 
London.—A communication from J. Demogeot, Paris. 
—2th March, 1881. 

1386. Urtuisinc Liguip Fvets, H. N. Crellin, jun., 
Parkside, Kew-read, Rizhmond, and C. 8. Rolfe, 
Westminster-chambers, Westimiuster.—20th March, 
1881. 

1394. SigNatuine Apparatus, J. C. Park and H. J. 
Pryce, Bow, London,—20th March, 1881. 

1411, Hypravcic Apparatus, FE. de Pass, Fleet-street, 
London.—A communication from Vechelhiiuser, 
Berlin, Germany.—8l«t March, 1831. 

1445. Hair J. Erskine, Greenock.—lst April, 
1881. 

1483. Cocks, &c., J. Ingleby, St. Peter’s-square, Man- 
chester.—A communication from R. Meyer, Breslau. 
April, 1881. 

1514. Apparatus, F. W. Willcox, Sunder- 
land.—tth April, 1881. 

1654. MEasuRING ‘APPARATUS, A. M. Clark, Chancery- 
lane, London.—A communication from T, Svurbe, 
Bordeaux.—1l4th April, 1881. 

1678. Wootten Fasrics, J. H. Riley, Bury.—1l6th 
April, 1881. 

1708. Boat Puc, A. M. Clark, Chancery-lane, London, 
—A communication from L. H. Rymond, New York, 
U.S. -19th April, 1881. 

1787. DyNamo-ELecTRIC A, M. Clark, Chan- 
cery-lane, London.—Com. from H. J. Miiller and A. 
Levett, New York, U.S.—25th April, 1881. 

1801. PREVENTING RapraTION oF Heat, R. Stewart, 
Leadenhall-street, London.—26th April, 1881. 

2093. Corn A, E. F. Chattaway, Wixford.— 
13th May, 1881. 

2311. Parer-currinc Macuines, J. Kenyon and W. 
Ainsworth, Blackburn.—26th May, 1881. 

2378. Fire-arms, W. Nokes, Chester-street, Aston.— 
3ist May, 1881. 

2. Taps, &¢., J. L. Corbett and W. Lochhead, 

Glasgow.—8rd June, 1381. 

2498. Moron Encines, W. R. Lake, Southampton- 
buildings, London.—Com. from M. Arzberger and A. 
Oblasser, Austria. —8th June, 1831. 

2537. &c., G. A. Dick, Cannon- 
street, London.—10th June, 1881. 

2747. Puriryinc Water, G. Bischof, Hart-street, 
Bloomsbury, London.—23rd June, 1831. 

2924. Exornes, G. W. Robertson, Glasgow, and I. Beck, 
Sheffield.—5th 1881. 

2942. Wacons, F. F. Redfern, South-street, Finsbury, 
London.—A communication from M. v. Wormer, 
Darfton, U.S.—5th July, 1881. 

2949. Corrox Ropes, H. Birkmyre, Port Glasgow.— 
th July, 1881. 

2962. Rattway Venicies, W. R. Lake, Southampton- 
buildings, London. — A communication from W. 
Robinson, Boston, U.S.—6th July, 1881. 

2093. BREECH-LOADING SMALL-aRMS, 8. B. Allport, 
Birmingham.—7th July, 1881. 

3019. Comprne Corron, W. R. Moss, Bolton.—9th July, 
1881. 

3058. JourNAL Beartnes, W. R. Lake, Southampton- 


buildings, London.—A communication from J. R. 
Baker, Jersey, U.8.—12th July, 1881. 


3068. Hammocks, A. M. Clark, Chancery-lane, London. 
—<A communication from VY. P. Travers, New York, 
U.S.—l4th July, 1881. 

3157. Hose-coup.ine, W. E. Gedge, Wellington-street, 
Strand, London.—A communicatlon from D. 
Kendall, Howland Flat, U.8.—20th July, 1881. 

3160. Looms, H. J. Ha addan, Kensington, London. a 


744. Doon Cuarns, &c, H. Skerrett, Whitby-road, 
_Sparkbrook.—21st 1881. 

777. Printino Presses, A M. Clark, Chancery-lane, 
London,—23rd February, ‘issl 

924, STRENGTHENING Masts, &c., H. J. Harrison, Liver- 

1.—4th March, 1881. 

1010. Spinnine Hemp, &e., J. Barbour, Belfast.—oth 
March, 1881. 

1295. PRESERVING OrcGanic Supstances by Gas, C. F., 
A. W., and A. L. Lawton, New Rochester, U.8.— 
23rd ‘Mareh, 1881. 

1643. STEELYARDS, O. Jones, Salford.—14th April, 1881. 

1649. A. J. Boult, High Holborn, London.— 
14th April, issi. 

1783. Measerino Evecrric Currents, E. Brewer, 
Chancery-lane, London.—25th April, 1881. 

1802. ELecrric Liants, &c., P. Jensen, Chancery-lane, 


London, —26th April, 188i. 
Reddie, Chancery-lane, 


1850. A. W. L. 
London,—20th April, 1881. 

1904. OrnamentiING Woop, &c., A. Martin, Store- 
street, Bedford-square, London.—3rd May, 1881. 

1918. CARBON Conpvucrors , E. G, Brewer, Chancery- 
lane, London.—3rd May, issi. 

1941. Tire Fastener, A, Longsdon, New Broad-street 
London.—4th Mey, 1881. 

143. ELectrric LIGHTING, G. Brewer, Chancery- 

lane, London,—4th May, 1881. 

277. Sewinc Books, &c., D, M‘C. Smyth, Hartford, 

—24th May, 1831. 

REATING Reruse Martrer, A. Baron von Pode- 
Munich, Bavaria, —25th May, 1581. 

2384. OSCILLATING Stream Enoines, H. J. Haddan, 
Strand, Westminster.—8lst May, 1881. 


(List of Letters Patent which passed the Great Seal on the 
26th July, 1881.) 

4245. Treating Ores, J. C. Stevenson and J, 
Tatters, Westoe.—26th February, 1881 

361. Sappies, A. Scholefield, Halifax. 
1881. 

365, Acrp, W. J. Cooper, Westminster-chambers, West- 
minster.—27th January, 1881. 

877. Savery VaLve and Gaver, FE. Field and P. M. 
Cotton, Chandos-chambers, Adelphi, Westminster. 
27th Junvary, 183). 

304. Gas Burner W. W. 

cery-line, —28th January, 1881 

. SCALES, H, Huddan, Stra ind, Westminster. 
29th sea 

406, J, Hopkinson, Manchester.—20A Jenvery, 
188 


27th January, 


Wynne, Chan- 


411. Apraratus, J, Hodgkinson, Bolten.— 
Blst January, 1881. 

418. Storrers for Borr.es, B. Zibach, Whitechapel- 
road, January, 1881. 

421, MACHINE Rest, &c., H. and W. Sutcliffe, Halifax. 
—Ist February, 1851. 

427. Horsesnors, R. Ingram, Store-street, London. — 
February, 

Taps, &e., KE, J. Collis, Stourbridge, and J. D. 

Wolverhampton, — 3rd February, 1881. 

456. ComBINED Murr, Bac, &c., L Pick, Queen Vic- 
toria-street, London.—3rd February, 1881. 

477. Fivrer, T. Dunlevie, Station-street, Burtun-on- 
Trent.—4th February, 1881 

587. HypRautic CRANES, F. W. Walker, 
Febvuary, 1881. 

591. TaBLe, W. R. Lake, Southampton-buildings, 
London.—1l0th February, 1881. 

620. Packina Sucar, &c., A. Scots, jun., and J. D. 
Scott, Greenock.—lith February, 

881. MovuLpine Apraxatus, W. A. Ingalls, Providence, 
U.S.--lst March, 1881. 

951. Braceet, &c., Fasrenrnes, J. M. Banks, Birming- 
ham.—5th Alareh, 1881. 

959. Kyrirrep, &c., Fasrics, 
ham.—7th March, 1881. 

1584. Treatine Ores, &., J. Hargreaves and T, Robin- 
son, Widnes.—-7th March, 1881. 

2187. Marine Stream Encrnes, W. Allan, Sunderland. — 
19th May, 1881. 

2227. Gas, F. W. Crossley, Great Marlborougl-street, 
Manchester.—21st May, 1881. 
2305. WEAVERS’ Hansess, W. KR. Lake, Southampton- 
London, —25th May, 1881. 

2329. omen T. Green, Northampton,—27th May, 


Leeds. —10th 


E. Whitchall, Notting- 


188 
2305, Venicies, 8. Pitt, Sutton,—3lst May, 
1 


List of Specifications published during the 
week ending July 23rd, 1881. 
4329, 6d.; 4696, Sd.; 4707, 6d.; 4847, 6d.; 4870, 
967, 6d.; 5199, Sd.; 520% ; 5206, 5229, 
. 6d. . 


5490, 11, 4d.3 29," 
3, Gd.; 1655, 6d.; 


: id.; 1315, 6d.; 1506. 
1697, 1701, 6d.; 1833, 2d. 


will be forwarded by 


communication from L. J. Knowles, M 
U.8.—20th July, 1881. 

3161. Looms, H. J. Haddan, Kensington, London.—A 
communication from L. J. Knowles, Massachusetts, 
U.8.—20th July, 1881. 

$182. Borter Furnaces, P. F. Dundon, San Francisco, 
U.S.—2l1st July, 1881. 


Patents Sealed. 
List oy Letters Patent which passed the Great Seal on 
the 22nd July, 1881.) 

151, Microscopes, F. H. Wenham, New Bond-street, 
London.—12th January, 1881. 

307. PREVENTING Water from Freezinc, J. Rule, 
Dublin.—24th January, 1881. 

330. Horsesnors, W. Bishop, Blenheim 
Cottages, Sebastopol-road, Lower Edmonton.—25th 
January, 1881. 

$34. Wasuino and Separatinc Ores, &c,, D. Burns, 
Brookside, Haltwhistle.—25th January, 1881. 

339. &c., Macurye, A. I. Boss, Bloomsbury, 
London.—26th January, 1881. 

342. Haysom Cass, W. Johnstone, Edinburgh.—26th 
January, 1881. 

379. Distrisutine Apparatus, T. E. Golding, Conduit- 
street, Bond-strect, London.—28th January, 1881. 
382. BRAKE, J. Lansley, Basingstoke,—28th January, 

188 


401. Fastentnos for Bracetets, &c., E. Atkins, Birm- 
ingham.—29th January, 1881. 

413. Unnarrine, &c., Hipes and Skins, E. G. Brewer, 
Chancery-lane, London,—31st January, 1881. 

488. Moutp Joints, C. J. Allport, Queen Victoria- 
street, London.—4th February, 1881. 

489. Naitinc Barret Hoors, W. Morgan-Brown, 
Chancery-lane, London.—5th February, 1581. 

500. Sewine, &c., Macuines, W. E. Gedge, Wellington- 
street, Strand, London.—5th February, 1881. 

508. SLABs, rc., of Sucar, M. Bauer, Boulevard 
Magenta, Paris.—7th February, 1881. 

609. Sprinc Beps, E. P. Alexander, Southampton- 
buildings, London.—12th February, 1881. 


681. Soap, W. R, Lake, Southampton-buildings, Lon- 
don.—l6th February, 1881. 


from 
the Patent-office on receipt of the amount of price and 

it Sums exceeding 1s. must be remitted by 
| pitas order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Southampton-buildings, ‘Chancery-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4329. Suarpenine Saws, S. Rolland.—2brd October, 
1880. 6d. 


Suitable cutting, holding, and advancing mechanisms 
are mounted on a table having at one end brackets to 
carry a shaft which rotates and actuates the cutter and 
feed mechanism by bands. The cutting instruments, 
which may consist of emery wheels or steel cutters, 
are formed at their periphery to correspond to the 
form of the saw teeth. The cutter is mounted in a 
fork piece fitted to a rock lever, which is actuated by 
a disc cam, whereby it is raised from one tooth when 
it falls by its own weight into the next tooth of the 
saw, which has been moved forward. 


4686. IMPROVEMENTS IN SIGNALLING ON RaILWAYs, 
AND MEANS OR APPARATUS THEREFOR, WV. WW. 
Biddulph.—13th November, 1880. 

The object of this invention is to afford at each 

signal box on the line an approximate indication as 
to the position of any train travelling between such 
box a the next in either direction, For this pur- 
pose the inventor provides an indicator and means for 
driving and arresting or locking same, so that it may 
be released temporarily by the train closing or break- 
ing an electric circuit as it passes predetermined 
points of the line, whereupon the indicator is caused 
to make a partial rotation, to show that the train has 

passed the respective part of the line. Supposing a 

train to have left one station, and be travelling 

towards A. On moving over the contact point at A, a 

current is passed through the a in 


signal boxes at the two stations, i.¢., that the train is 


= 
| 
— 
| 
| 
} 
| 
| | 
| | 
| 
| | 
| 
| 
} 
| 
| 
| 
| 
| | 
| | 
| | 
| 
| 
5293, 6d.; 5205, 6d.; 5206, Sd.; 5209, Gd.; 5902, 2s. 
| 5304, 6d.; 5306, 6d.; 5308, 6d.; 5315, 6d.; 5318, 6d.; 
5330, 2d.3 5331, 2d.; 5333, 10d.; 5335, 2d.; 5341, 2d.; 
| += 5342, 2d.; 5343, 6d.; 5348, 4d.; 5353, 2d.; 5354, 2d.; 
5356, 2d.; 5358, 2d.; 5859, 2d.; 5360, 4d.; 5362, 8d.; 
5364, 2d.; 5865, 4d.; 5366, 6d.; 5367, 6d.; 5368, 2d.; 
| 5370, 6d.; 5371, 6d.; 5373, 2d.; 5376, 6d.; 5377, 2d.; 
5378, 2d.; 5379, 2d.; 5380, 4d.; 5581, 1s, 2d.; 5382, €d.; 
5283, Gd.; 5384, 8d.; 5385, 4d.; 5387, 6d.; 5389, 6d.; 
| 5391, 2d.; 5522, 6d.; 5393, Gd.; 5395, 2d.; 5396, 8d.; 
| 5898, 6d.; 5300, 4d.; 5400, 2d.; 5401, 2d.: 5402, bd.; 
j 5403, 6d.; 5405, 6d.; 5406, 8d.; 5407, 2d.; 5409, 2d.; 
5410, Gd.; 5411, 2d.; 5415, 6d.; 5414, 2d.; 5417, 2d.; 
| 5418, 4d.; 5419, 2d.; 5420, 2d.; 5421, 2d.; 5422, 4d.; 
5423, 2d.; 5424, 6d.; 5425, bd.; 5426, 2d.; 5428, 2d.; 
| 5429, 2d.; 5430, 2d.; 5431, 4d.; 5433, Od.; 5434, 6d.; 
| 5438, 6d.; 
| 5466, 6d.; 
| 
| 
| — 
| 
| 
| 
| 
| | 


Juty 29, 1881. 


THE ENGINEER. 


87 


travelling from and that towards which it is going. 
Thus the armatures are momentarily raised, thereby 
allowing the discs to revolve till brought up by pawls. 
The depression of the rails caused by the pending of 
the train is utilised to operate a contact point by 
acting upon a lever which automatically returns and 
breaks the circuit after the train has passed. The 
drawing illustrates the gga A is the dise, divided 
into segments, controlled by pawl B, and connected 
with an armature. D is a contact piece pressin 

against A, and which is in connection with one pole o! 


« local battery. This battery circuit includes a 
trembling bell. In the back of the discisa stud F 
of ivory, which rests over and breaks the contact of 
the spring when the disc is at its starting point. G is 
the lever connected to earth with short arm in con- 
tact with the rail H, the other arm being provided 
with contact piece corresponding to contact piece K 
on spring L, 
4696. Prerakinc Finrovus MATERIALS FOR SPINNING, 
Girdiwood,—15th November, 1880. 6d. 

This relates to the roughing process, and may also 

be adapted to the hackling process. A pair of endless 


travelling boards A receive between them the fibrous 
material N, the ends of which are carried over two 
flexible or articulated sheets of hackles G revolving at 
right angles to the boards A, one on each side. 


4707. Vevocipepes, E. Burstow.—16th November, 1880. 
bel 


Od, 

The velocipede consists of one large central wheel 
and four smaller ones, the rider sitting over the 
former and working it by treadles. The small wheels 
are arranged in pairs soconnected together that when the 
axle of one pair is moved that of the other pair moves 
in the opposite direction, so as to facilitate running in 
a curve, 


Stram Esaines, C. J. Galloway and J. WH. Beck- 
with.—24th November, 1830.—(Void.) 2d. . 
In order to prevent water being drawn from the con- 
denser into the cylinder during the racing of the 
siston a vessel containing a float connected to a valve 
epee yes in the exhaust pipe. The weight of the 
float and valve is such that the latter remains closed 
when the former is not immersed, but when it is 
immersed the valve is raised and allows water to flow 
out or air to pass in. 


4067. Derermininc THE Quantity oF WATER 
Carriep MECHANICALLY BY Stream, C. D. Abel.— 
2th November, 1880.—(A communication from F. A, 
Brocq.) 6d. 

This consists in taking a known volume of the 
mixture of steam and water, and increasing its 
volume with suitable speed until a decrease of pres- 
sure shows itself, whereupon by determining the pro- 
portion between the two volumes the proportion of 
water contained in the saturated steam will be 
ascertained. Steam enters chamber X at A and issues 
at B. On the a side the chamber has a large 
rectangular opening closed by a plate. <A second 


cylindrical vessel E is bolted inside chamber X, and is 

made of gun-metal, and serves to receive the known 

volume of steam and water. In it is an opening T 

equal in height to the diameter of A, and at the lower 

side is a similar aperture, both openings being fitted 
with slides. Chamber E contains a plunger, and at 

M is an opening covered by a corrugated disc of 

German silver, constituting the sensitive membrane of 

a pressure gauge. 

6113. Improvements IN TELEPHONES, J. B. Morgan.— 
Sth December, 1880.—(A communication from T. A. 
Edison.) 6d. 

This invention relates to improvements on the 
carbon telephone described in patents Nos, 2009 and 


2396, and dated the 80th July, 1877, and 15th June, 
1878, respectively. The object of the invention is to 
allow the diaphragm to respond to the atmospheric 
vibrations without being unduly checked, and at the 


same time to ensure the necessary pressure and extent 
of surface contact between the carbon and the elec- 
trodes to produce the corresponding electric undula- 
tions in the line. In the Figures, the diaphragm is 
represented at A with a case Band mouth-piece C, the 
diaphragm A resting on or being secured at its ed, 
to B. The carbon is shown at I; D is a cup of insula- 
ting material holding I; E an electrode in the shape 
of a metal rivet holding D to the diaphragm, 
other electrode being a platina disc at the end of screw 
F passing through spring G connected at its ends to 
cup D. H is a weight carried by the spring, and one 
wire K is connected to A, and the other wire L to 
spring G. The vibrations produced by speech, &c., 
act upon the atmosphere, and vary the electric condi- 
tion of the circuit in consequence of H acting by its 
inertia to vary the pressure on the carbon. In Fig. 2, 
the screw F is made to act upon a magnet that varies 
the initial pers —s the carbon by its proximity 
to the weight H, which is of iron. 
5162. Imrrovements Prixtinc Tevecrarnus, H. 
van Hoevenbergh.—l0th December, 1880. 1a. 2d. 
This invention relates to improvements in automatic 
printing telegraphs by means of which the rapidit 
and certainty of tetien of theapparatusis improved, 
the synchronism between the transmitting cylinder 
and the type wheel of the receiver is improved by 
causing the same to be regulated aut tically once 
during each revolution. Fig. 1 shows the receiving 
apparatus, which is of old construction and form, the 
improvement which forms the subject of the invention 
being in an ar ig t for ing the vibration 
of the armature FE, by which the step-by-step advance 
of the type wheel A S produced through the agency of 
an escapement. Two electro-magnets F and F! are 
arranged with their poles facing towards each other 
upon opposite sides of E. The yoke of these electro- 
gnet ists of a perme t steel magnet of horse- 
shoe shape, into the opposite poles of which N and 8 
(see Fig. 2) the respective cores of the clectro-magnets 


are secured. Fand Flare arranged with 
their similar poles facing each other, so that the arma- 
ture E is attracted indifferently by either pair of cores 
when no current is passing. e coils are so arranged 
that a positive current will generate an _ electro- 
magnetism which will reinforce and strengthen the 
normal magnetism of F, and neutralise that of Fl; E 
therefore will be attracted by F, and not by Fl. The 
contrary will occur if a negative current be sent. Thus 
by transmitting alternate currents, E may be made to 
vibrate very The other relate 
to the 8s of the apparatus which produce the 
impression of the proper letter on the paper, and 
moves it forward as required, and the synchronism of 
the type wheel with the transmitting apparatus at the 
distant station. Fig. 2 shows the general arrange- 


(5163) 


ment of the circuits and mechanism, T and T! being 
the binding screws for the attachment of the line 
wires. The normal circuit through the instrument is 
from T by wire 1 to electro-magnet F ; thence by wire 
2 to F1; thence by wires 3, 4, and 5 to printing magnet 
K ; thence by wire 6 to T'. The shunt circuit, which 
cuts out K, starts from the point 4 between the type 
wheel magnets F F!, and the printing magnet K, and 
goes through the frame of the instrument to the kerb 
of the type wheel A, and thence through contact point 
R, spring 8 (when the latter is in contact), and wire 
8 to binding post T1, where it rejoins the main wire. 
The three principal working parts of the apparatus are 
operated by three different strengths of current, the 
normal strength of current, which is also the weakest, 
is sufficient to actuate the escapement, controlling the 
type wheel by reversals of polarity, but not sufficient 
to withdraw the unison stop L. A certain additional 
strength is sufficient to effect the printing also, but 
not to withdraw the unison stop, which can only be 
done by the aid of a still stronger current, and this 
last is prevented from operating the printing magnet 
7 the shunt device above mentioned. The latter part 
of the specification of this patent refers to the trans- 
mitting apparatus. 
5206. Sream Generators, H. J. Allison.—13th 
er ag 1880.—(A communication from J. Mac 


icol.) 8d. 
The tubular heating surface of the boiler consists of 
the tubes A, having water within them and being 


inclined and fixed in the cases B, in the outer plates 
of which are holes for their introduction, cleaning, &c. 


which holes are covered by suitable doors or plugs and 


covers. The front case B is ted to the und 

of boiler C and the back case B with the top side of 

boiler D, the — being to increase the circulation. 

For Cornish boilers, a division plate is fitted in the 

boiler, the water passing along one side, and back to 

the tubes A along the opposite side. 

4847. Ostainine O11 From Perroteum, Resin, &c., 
W. R. Lake.—22nd November, 1880.—(A communi- 
tion from J. B. Borne.) 6d. 

A still is arranged over a furnace, and from the top 

F Pipe leads to the ig = compartment of a separator 

of cylindrical form divided by a partition. A pipe 

pores from the upper compartment to a condensing 
ank, where it is ted to a densing coil. The 
upper and lower pos age me communicate by an 
elbow fitted with a cock, the upper end entering the 
separator slightly above the partition, and the lower 
end entering the lower compartment and terminating 
just above a series of perforated plates. From the 

opposite side of the separator a pipe leads to a 

receptacle. 

5199. Mowinc or Reapinc Macuriyes, HW. H. Lake,— 
—llth December, 18830.—(A communication from J. 
Evanno.) 8d. 

The part for cutting the grass or corn consists of 

scythe blades M rotating round a vertical shaft G 


driven by worm H. The upper end of shaft G is 
screw-threaded so as to regulate the height of the 
blades M. 


5208. Woop Purr, C. BE. Hoger.—13th December, 
1880. 6d. 


The wood is treated in boiler A, constructed of cor- 
rugated plates, and containing a perforated casing B to 


receive the wood, and a long perforated pipe C, the 

top of which is enlarged i i s 

holes above a propeller D driven by a pulley and shaft, 

and serving to circulate the liquid for converting the 

wood into pulp. 

52°76. Winpiasses For Suips, G. D. Davis.—16th 
December, 1880. 4d. 

This consists in the combination of several old and 
known devices, A is the driving shaft on which the 
barrel B is mounted loosely ; C the brake wheel solid 
with barrel, and having a cone on which works the 
purchase wheel D, A ring or flange E is fixed by pins 
and nuts to a screw nut X working on a hollow screw 
shaft F ; G is the pawl ring keyed on the shaft. The 


D G 


screw shaft F is fitted with hand wheels to bring the 

coned = of purchase wheel D and the coned part of 

the brake wheel C together. 

5281. Working Trarric ovER INCLINED PLANES AND 
STEEP GRADIENTS ON Raitways, &c., J. S. Hughes. 
—16th December, 1880. 6d. 

One or more ropes of steel A are laid along the line, 
and their ends fixed near the top and bottom of the 


incline to a screw anchor, coupling drum, or other 

fastening. On the locomotive a pulley or pulleys B 

are mounted on a shaft and connected with the driving 

wheel, and over these pulleys the ropes are passed. 

5291. ror Looms, J. H. Pickles.—lith 
December, 1880. 4d. 

The object is to give increased steadiness to the 
tongue so as to prevent it vibrating, and it consists in 
providing the tongue A witha tail piece C, which when 

e cop is in place lies in a groove on the underside of 


the shuttle, and of exactly the same width as the tail 
piece, so that the tongue cannot vibrate, A spring E 


a 


> 


is placed on the upper side of the shuttle, and serves 
rf, ea the tail piece C in position. The shuttle tip 
is formed with a socket G and projections H of a 
serrated form fitting between projections on the end 
of the shuttle. 


5203. Fornaces Firepiaces, B. P. Alexander. 
—lith December, 1880.—(A communication from C. 
Nikiphorog.) 6d. 

This consists in replacing fire-bars by a number of 
rectangular perforated cast iron gratings, laid side by 
side and supported on bearers. 

5296. Evaporatine anp BoILinc APPARATUS FOR THE 
MANUFACTURE OF SuGarR, &c., C. D. Abel.—lith 
December, 1880.—(A communication from N. Rilliewx. 


8d. 

This relates First, to an equilibrium valve fitted 
upon the supply pipe of the recipient for discharge or 
exhaust steam for regulating the supply of steam 
thereto. Secondly, to arrangements whereby the 
boiling process with double action may be effected in 
pans with steam coils by steam pressure of 4 or H of 
an atmosphere, or even greater, obtained in the first 
evaporating pan. Thirdly, the heating of the boiling 

1 by steam from the recipients of discharge or 
exhaust steam, or from the first evaporating pan, the 
steam pipes from both vessels being connected to the 
distributing pipe of the steam coils of the boiling pan. 
Fourthly, maintaining the pressure in the first pan by 
a valve actuated by a pressure regulatur or by hand. 
Fifthly, to regulating the supply of discharge steam 
from the boiling pan, either to the first pan or to the 
second or third ie of a triple action apparatus. 
Sixthly, the use of two smaller pans in combination 
with the first evaporating pan. Seventhly, the use of 
a float discharge valve for withdrawing water from 
two vacuum chambers with different degrees of 
vacuum. KEighthly, an arrangement of pipes and 
apparatus to obtain a more perfect triple action 
pone and a more perfect utilisation of the steam. 
Ninthly, the arrangement for drying the megasse by 
pone — heat of the boilers in which it is to serve 
as fuel. 


5299. Catoric Encines, M. P. W. Boulton.—lith 
December, 1880. 6d. 

This relates to improvements on patent No. 495, 
A.D, 1879, and consists, First, in providing means for 
urging the displacing piston D in both its strokes by 
power acting direct ly on it, the cam by which it is con- 
nected to the engine serving only to regulate and time 
its movement. For this purpose the piston rod is en- 
larged so that the gaseous pressure on its hot side 
exceeds that on its cool side, thus driving the piston 
when sending the charge of air into the heater H, 
while for its other stroke a weight acting on an arm 
ora spring, or compressed air may be used. The pis- 


SX 
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ton D is actuated so as to rest at the hot end of its 
cylinder, and moves slowly when near the end in both 
strokes, so as to give time for easy movement of the 
valves. The valves governing the passages between 
the displacing vessel and the heater are worked sepa- 
rately. The ends of the displacing cylinder 8, and of 
the working cylinder C, are placed in the flue K, 
through which the hot gases from the furnace F pass. 
An air pump is attached to the passage between the 
pn pape. vessel and the regenerator in order that 
cold air may be occasionally forced through the regene 
rator R to keep its plates cool. 


5802. Rees, &c., ror Cominc Wire Ropes on 
Boarp W. H. Havyield.—1ith December, 1880. 
6d. 


The reel is mounted loosely on the main shaft and 
carries a toothed ring B, gearing with a pinion F, 
mounted loosely on a shaft C, supported in the same 
frame as the reel. The pinion E may be connected to 


its shaft C by a friction clutch operated by the hand 
wheel F. On the shaft C is mounted a dise G, on 
which rests a nipping pawl to prevent thecrank handles 
D, flying round when a strain comes on the rope. 
5306. Preventing Waste or WaTeR IN WATER- 
closets, T. H. Goodson.—lith December, 1880.—(A 
communication from H. E. T. Goodson.) 6d. 
Between the supply pipe and the pipe leading to the 
closet is fixed a valve box containing two check 
valves one above the other, the stem of the upper one 
being enlarged so as to present a larger area than the 
valve, The outer end of the enlarged part works 
through a stuffing box and butts against the under- 
side of the front part of the closet seat, which is 
hinged at back. The lower valve stem slides in the 


upper stem, and between the two valve seats is a pipe 
leading to near the bottom of an air vessel. When 
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upper valve is forced down by the seat, the lower valve 
compresses the air in the air vessel, 4nd when released 
the compressed air forces water into the closet basin. 
A regulating air valve is fitted to the air chamber. 
5304. Sewrnc Macuines, W. L. Bigelow.—17th Decem- 
ber, 1880.—{A communication from J. Bigelow.) 6d. 
This relates to a revolving cutting blade to trim the 


$304 


work as the sewin es, and consists in forming 

the edge of the cutter blade H excentric, so as to give 

a drawing cut to the work. 

5308. Cures ror Gutrer Srovtine, J. Wiley.—18th 
December, 1880. 6d. 

This relates to the bar or pin crossing between two 
horns of the clip above the gutter spouting, and con- 
sists in making it plain, with the two ends bent down 
at right angles to the Near the top of each fork 
of the clip a horizontal slot is formed, through which 
one bent end is passed to the opposite side, when the 
rod turns so as to bring the bent ends in a vertical 
position. 

5315. Tacks, Pins, &., EB. P. Alexander.—18th Decem- 
ber, 1880.—(A communication from W. R. Clough.) 
6a 


The novelty of the invention consists in manufac- 
turing the entire tack, pin, screw, or nail, inclusive of 
a broad head or shoulder, from a continuous piece of 
wire by bending, folding, coiling and otherwise mani- 
pulating the same. 

5316. Buoys on Lire Property Savinc Appa- 
RaTus FoR Sea Use, J. Sample.—18th December, 
1880.—{ Not proceeded with.) 2d. 

A circular steel buoy boat is formed with raised 
sides, the bottom being concave and divided into com- 
| sora to store provisions. Around the inside are 

ockers also ae as seats. It is covered by a water- 

tight conical roof with a manhole at the top. A 

rudder and sail are provided. 

5318. MacHINEs FoR Boots aND SHOEs, 
F. Cutlan.—18th December, 1880. 6d. 

The boot is placed and held in position by screw 
plates. On a frame on suitable ings is mounted a 
frame capable of being revolved, to which spindles are 
attached, around which springs are coiled. The 
springs act upon the knife stock secured in the revolv- 
ing frame, and kept in position by the springs and a 
= against which a friction wheel on the stock 

rs. To breast the heel, the main frame carries a 
knife actuated by a toothed wheel and handle, the 
former gearing with a rack on the underside of the 

knife. To burnish, the knife stock is replaced by a 

burnisher. 

5319. Atraaset or Cope System, AND MEANS OR 
APPAKATUS FOR COMMUNICATING INTELLIGENCE BY 
Sienats, A. M. Clark.—18th December, 1880.—(A 
communication from C. G. Burke.) 8d. 

This invention on the use of four characters 
differing in form or colour, and in combination 
with a scale consisting of three horizontal parallel 
equidistant lines and spaces. 

5320. Creaxrse Imitation Carvinc on Woop, A. 
Guattari.—18th December, 1880, 4d. 

This relates to cleaning imitation carvings obtained 
by a series of gradual pressures in red hot metallic 
moulds, and consists in immersing the wood in a lye 
of caustic soda, or potash, and then in a bath of oxalic 
— to neutralise the basic liquor absorbed by the 
wood. 


5321. Seccrrsc tHE Knyots oF BRISTLES IN THE 
MaNvuracTURE oF Brushes, Wright.—18th 
December, 1880. 6d. 

This relates to screw presses used to facilitate the 
operation of forming or securing the knots of bristles. 
The die of the press is made in two halves and 
through the wall of one side a slot is formed, to allow 
the end of the clip which binds the bristles to pro- 
trude. A key is then inserted in an aperture in the 
die, so as to lay hold of the protruding end of the clip, 
and is then turned with one » whi e screw of 
the press is worked with the other. The end of the 
clip is then bent back and pressed down, and the 
knob of bristles can be inserted in a stock of any 
suitable kind. 

5322. Looms, C. Catlow.—18th December, 1880.—(Not 
proceeded with.) 2d. 

This relates, First, to means for securing on absence 
of weft, the stoppage of the loom when the shuttle is 
in the boss nearest the weft fork; Secondly, to im- 

roved bar temples ; Thirdly, to apparatus for letting 
oa the beam and taking up slack warp: Fourthly, 
to appliances for working the peg or barrel ; ee 

te guide studs and plates in connection with the hi d 

cords and heald staves; Sixthly, to improved terry 

weaving apparatus ; and Seventhly, to the use of gear 
wheels and tension rollers, so as to reverse the direc- 
tion of rotation of taking-up and cloth rollers. 

5323. Prorectinc CopPper Pires aND Cookin VEs- 
SELS, &c., T. Redwood and T. F. Blackwell.—18th 
December, 1880.—( Not proceeded with.) . 

The outside of the pan is coated with zinc, so as to 
cause a galvanic action, which by increasing the 
electro-negative or inactive state of the copper serves 
to protect its inner uncoated and exposed surface 
from being chemically acted upon by substances 
brought into contact with it. 

5324. Rereatinc Fire-arms, F. Nordenfelt.—18th 
October, 1880. 2d. 

This relates to breech-loaders of the bolt class, and it 
consists in causing the cartridges to be fed forw: in 
front of the bolt by an upright tube each time the bolt 
is drawn back and the breech opened. The lower end 
of the tube enters at the side of a cylindrical casing, 
in the centre of which is an axis carryinga star whee 
between the arms of which the cartridges fall, and 
which is caused to revolve so as to bring the cartridges 
successively opposite the barrel, when the return of 
the bolt forces the cartridge opposite into the barrel. 
5325. Feepryc Racks ror Sueep, &c., C. ¥. Camp- 

be'l.—18th December, 1880.—{Not wroceeded with.) 
2d. 

A cover is fitted over the rack so as to afford shelter 
to the animals, the whole being portable, and capable 
of being attached to a fence or other fixture. 

5326. Rams anp Carrs ror RatLways AND TRAM- 
ways, W. Brown.—18th December, 1880.—(Not pro- 
ceeded with.) 2d. 

The rail is made with a single head, and its body has 
a curved or slightly hooked figure tapering from its 
junction with the head to its lowest part. The inner 
eheek of the chair is about two-thirds the height of the 
rail, and the inside,cheek is the same height as the 
rail. The space between the two cheeks nearly corre- 


sponds with the section of the rail. 
58328. Skates, &., 7. B. Drybrovgh. —20th December, 
1880. 6d. 


This relates to the blade, and consists in constructing 


it so as to allow the natural play of the foot. This is 
effected either by forming the blade in two or more 
pieces connected by links, or by thinning the portiun of 
the blade from below the —— to near the heel. 
Other arrangements are employed. 
5830. Stream Enornes, J. Humphreys and D. Joy.— 
20th December, 1880.—( Not proceeded with.) 2d. 
This consists principally in arranging the engines on 
ships so as to be perfectly balanced as to weights in all 
itions, for which purpose the cylinders are placed 
hind each other on the same centre in sets of three, 
with their cranks set at angles of 120deg., whereby 
the three sets of cylinders thus balance each other. 
The valve chests are brought round to the front so as 
to save space. 
5331. Harp anp Sorr Fert Harts, J. 
Eaton.—20th December, 1880.—(Not proceeded with.) 


2d. 

This relates to a machine for shaving or finishing the 
hats, and consists of a lathe with a reversible motion, 
on the block of which the hat is placed. On the table 
is a bracket in which works a spring acting upon a 
two-armed lever, to the other arm of which a ca: 
is fixed and has a to-and-fro motion imparted to it by 
an india-rubber-faced wheel. Radial arms moved in a 
curve to suit the shapes of the hat are connected to the 
shaving tool. 

5332. Preservino Meat, &c., J. Eckart.—20th Decem- 
ber, 1880. 4d. 

This consists of a eos salt consisting of 
50 per cent. common salt ; 47°5 per cent. of chemicall 


shunt at station 1 is closed and at station 2 is broken, 
and a similar operation takes as the pointer 
passes into the spaces 8 and 4, while the pointer is 
passing through space 4, and the signal shunt at 
station 4 is consequently broken, the operator sends 
currents to line to operate signals, and the said 
currents in passing over the line will follow the shunts 
17, 1M, N, 18 around the starting magnet, the said 
shunts being closed when the clockworks first started 
and at all the stations except station 4; the said 
currents will also through shunts 21, 23, U, I, 24, 
22, about the signalling magnets R, which will conse- 
quently not be operated thereby, but at station 4 the 
currents will be o to pass through the coils of 
and operate the signalling magnet R, since the 
signalling shunt is broken at this point by the cams 
y. The of may conti to send the currents 
and operate the signal at station 4 as long as the 
pointer W is —— over the space 4, and the cam V 
at station 4 is holding up the spring U, but the 
moment that it arrives at the end of the said space 
the said currents must close, as after this t 


gelatinous substance of animal or vegetable origin, 
such as glue, gelatine, Japanese cement, fucus an 

their congeners, and in some cases sugar and mo 

as Perey ng material for the magnesia or other basic 
ma 


5361. Woop-rurnina Macuine, W. R. Lake.—21st De- 
1880.—(A communication from F, Hanson.) 


The object is to control the path described by the 
rotating wood in a wood-turning machine, and hence 
the shape of the object cut by means of geared pattern 
wheels or formers of any desired shape, made to 


they would operate the signal at station 5 instead of 

that at station 4. 

5341. Imrration Leatuer, &c., G. W. von Nawrocki. 
—20th December, 1880.—(A communication from E. 
Fischer and M. E. Cohn and Woltheim.)—(Not pro- 
ceeded with.) 2d. 

This consists in pandas a fabric to serve as a backing 
through baths containing chromic acid salts and baths 
containing leather glue mixed with glycerine, which 


pure boracic acid; 2 per cent. tartaric acid; and 

0°5 per cent. salicylic acid ; 20 grammes of the salt are 

dissolved in 1 litre of water. 

5833. Vatves anp Suarrs anp Caps anp CowLs 
FoR VENTILATING, &c., C. R. Stevens.—20th Decem- 
ber, 1880. 10d. 

This consists, First, of an inlet valve made to open 
vertically from its frame so as to allow the full area of 
the opening to be effective, such valve being hung on 
a vertical rod and balanced by cross rods on centres ; 
Secondly, in making one or more reservoirs for holding 
mercury and supporting the valve on floats, the valve 
being kept in position by guide rods; Thirdly, in 
combining with the “Sheringham ” ventilating inlet 
valve curved itions, so as to deflect the air verti- 
cally instead of at an angle ; Fourthly, to exhaust and 
other ventilators described in patent dated 13th 
December, 1877, and consists in shaping the vacuum 
chamber and cap, and providing the ventilators with 
projections, so as to prevent the entrance of water or 
snow. 


6334. Burnisuinc THE HEELS oF Boots anp SHOEs, 
H. J. Haddan.—20th December, 1880.— (A communi- 
cation from B. F. Larrabee.) ; 

This relates to ~y ye on patent No. 762, a.p. 
1881, and consists, First, of an equalising pressure ; 
Secondly, of a swivelling tool block; and Thirdly, 
of a tilting and adjustable jack. 

5335. Dume-petts, H. J. Haddan.—20th December 
1880.—(A communication from J. M. A. Despagnat.} 
—(Not proceeded with.) 2d. 

This consists of a bar with a hook at each end to 
receive sand-bags, so that the weight may be varied. 
5339. Fousurnc Sirk Hats, D. M. Easton.—20th 

December, 1880. 4d, 

So as to restore the gloss to silk hats which have 
been worn, and also to impart the gloss in the first 
case in the manufacture highly refined petroleum 
is mixed with oil myrbane, and applied to the hat. 
5340. IveroveMENTS IN TELEPHONE SIGNAL APPARA- 

tus, W. Morgan-Brown.—20th December, 1880.—(A 
communication from G. H. Bliss.) b 

This invention relates to telephone signal a tus 
which contains a series of clockworks arran to run 
synchronously, and each controlling a signal bell in 
the circuit, so as to allow it to sound only at certain 
pre-determined periods of time, the said periods bein 
different at each instrument, so that only one si » | 
can be operated at any one time, the others being kept 


AR 
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silent by the controlling clockwork. Fig. 1 is a front 
view of the apparatus with the clockwork stopped ; 
Fig. 2 gives details of the main-shaft and mechanism, 
also the dial; Fig. 3 shows the arrangements of 
circuits. The operation is as follows :—the instru- 
ments are normally all stopped, the levers G engaging 
one of the stop shoulders 5 of the stop cams, H and the 


toes P holding the springs N disconnected from the 
ins M. The cams V are then at different distances 
rom the ends of the Ege U, and the pointers W 
are at zero and vertical. Supposing it is desired to 
signal station 4, the operator sends a current which 
passes all the starting magnets, and causes them to 
attract their armatures, and by connected fi 
to throw the levers G off from the shoulders 5 of the 
cams H, allowing all the clockworks to start simul- 
taneously. As the pointer.W passes through the 
space | the si ing shunt 21, 22, 23, 24 at the first 
station is broken by the cam V ing the U, 
and as the said pointer passes to space 2 the 


tances are ited on the fabric, the operation 
being carried on in a dark room, after which it is 
pressed and exposed to light, so as to render the sub- 
stances insoluble. 

5342. Motive Power Enornes Actuatep By WIND, 
E. Edwards.—20th December, 1880.—(A communica- 
tion from G. B. Bohmer.)}—(Not proceeded with.) 2d. 

A vertical shaft is fitted with horizontal arms carry- 
ing wings or sails shaped like mussels or hollow shell 
shaped vessels, the arms to which they are attached 
being arranged opposite to each other or in a spiral or 
helical form on the shaft. 

5343. Weicuinc Macutnes anp ScaLe Beams, W. B. 
Avery.—20th December, 1880. 6d. 

This relates to an arrangement of knife edges, 
whereby great accuracy of register is secured and the 
uncertain action caused by the lateral movements of 
the knife edges on the bearings is prevented. The 
drawing shows the application of the invention to a 


steel yard A, which is provided with knife edged 

bearing pieces at B and C, the former resting on a 

suspended shackle E ag the whole we' ght of 

the steelyard and its load. From knife edge C hangs. 

a shackle F, from which the load to be weighed 

depends. The knife edges are similar but their posi- 

tions are reversed. 

5348. anp Discnancine Coat, &c., J. H. 
Johnson.—2lst December, 1880.—(A communication 
from G. W. Wood.)}—(Not proceeded with.) 4d. 

A sliding cylinder is fitted in a frame, and above it 
are two other cylinders capable of being turned round 
independently, the top one to receive the coal from an 
endless chain of buckets, and the bottom one fitted 
with a spout or shoot. The height of the cylinders is 
adjustable by a screw shaft. 

5340. Casrratinc Horses, &c., J. Scott.—2lst De- 
cember, 1880.—(Partly a communication from G. L. 
Matthew.) 6d. 

The scrotum is cut open so as to expose the testicles, 
which drop out and remain suspended by the cords or 
leading strings. A clamp is then applied to both 
the a of the leading strings, after which the testicles 
are cut off. The clamp consists of two pieces of wood 
fastened together at one end, and when the other ends 
are forced together a ferrule is — over and 
retains them. For young horses the clamps are made 
of steel and the parts which grip the strings are 
roughened. 

5353. Cases on Tuses ror Matcn Boxes, EF. M. 
Dixon,--2lat December, 1880.—(Not proceeded with.) 
2d. 


A continuous strip of cardboard is fed to a pair of 
rollers with cutters to score it where requ , and 
near them is a glue or gum roller from which a brush 
takes the glue and deposits it on the cardboards, which 
is then acted upon by folders, so as to force it over a 
mandril. The tube thus formed is acted upon by 
pressure rollers, after which it is cut into lengths. 
5354. Mareriat, &., T. A. Wood.—2lst 

December, 1880.—{Not proceeded with.) 2d. 

This consists in treating mineral oils with nitric or 
other acids or substances which part freely with their 
oxygen, so as to produce a solid resinous substance. 
5356. Comprnep WasHSTAND AND Bath, E. de Pass. 

—2lst December, 1880. (A communication from A, 
Avon.)—{Not proceeded with.) 2d. 

The bath is fitted to aframe and has a cover on 
which the washing basin may either be fixed or fitted 
into an opening therein 


5357. Boxes, Casgs, &c., P. Lawrence.—21st December, 
1 6d. 


880. 

This relates to boxes to be sent through the post, 

and consists in forming them so as to readily 

opened for inspecting the contents. The lid is made 
separate and round the body, and across the lid grooves 
are formed to receive india-rubber bands. 

5358. Prorecrinc Iron anp Steet FRoM 
Corrosion, F. M. Lyte.—21st December, 1880.—(Not 
proceeded with.) 2d. 

One or more wires connected with the negative 
poles of a battery convey electric currents to the part 
to be pro , the anode being at the same time im- 
mersed in or connected with the electrolytic solution. 
5859. Boots anp Suoes, L. F. De Cuigniér and J. N. 

Lang.—2lst December, 1880.—{Not proceeded with.) 


2d. 

This relates to clump soles for boots worn by 
cripples, and consists in forming it of hollow metal so 
as to make it light and durable. 

5360. Propucine on Marae, &c., Imrration CARVED 
Work, A. Guattari.—2lst December, 1880.—(Not 
proceeded with.) 4d. 

This relates to the production of imitation carvings 
by the percussive action of moulds or counter parts of 
the design to be reproduced on the marble, the percus- 
sive action being assisted by the abrasive action of 
emery powder or other suitable abradant introduced 
by means of water between the mould and the sur- 
face to be carved. 

5364. Mancaxirerous Inox, P. M. Justice.—2lst 
December, 1880.—(A communication from A. Jau- 
main.)—(Not proceeded with.) 2d. 

This consists in making and using in the blast or 
other smelting furnace, a coke containing a quan 
of the oxides of manganese or ores containing 
metal 
5865. Basic Free-pricks, &c., A. M. Clark.—2ist 

Teco" 1880.—(A communication from J. B. M. P. 
osson. 


4d. 
This consists mainly in the employment of a 


revolve in unison with and describe the same path as 
the wood. The pattern wheels D are mounted on a 
shaft capable of sliding up and down in the uprights 
C and are driven by pinions G, the shaft being fitted at 
one end with appliances to hold the wood. 
5362. Recutatine tue Surety or SteaM To STEAM 
Enoaines, J. D, Churchill.—21st December, 1880, 8d. 
This relates to governors that will operate equally 
well whether the driving shaft is driven in one or in 
the opposite direction. The drawings show an 
arrangement of gear for use in an ai tus such as 
described in patent No, 4977, a.p. 1879. A is part of a 


vane or break spindle, the vanes of which revolve in a 
liquid, so as to retard its motion. On the crosshead B 
are pivotted shifting pieces C, which bear against a 
connecting piece D, which by crosshead E fixed to the 
driving shaft F is caused to revolve with the latter. 
The connecting device is free to move lengthwise on 
the driving shaft against a collar G, connected to an 
adjustable load. When the engine increases in speed 
the pieces C change their positions, and shift the con- 
necting piece D, and so operate the regulating valve. 
8366. Coxe Breakine or Macuixe, W. F. 
Anderson and G. Mant.—2%nd December, 1880. 6d. 
A moving jaw A is actuated by crank B through rod 
C, and is furnished with spikes or chisel points. A 
fixed jaw D has nd 
packing pieces s) e magnets, 
adjust fhe size of the material to be broken. A second 


arrangement shows the movable jaw tier on a 

pivot in the centre of its length and fitted with knives 

on either side, which operate alternately in cembina- 

tion with two fixed jaws or roughened surfaces. 

5836'7. Macuivery, W. R. Lake..—22nd 
December, 1880.—(A communication from F. Hanson.) 
6d. 


The object of the invention is to control the 
ay h of the tool towards the work at the same 
time as it is moved along its side by means of a sta- 
tionary pattern provided with a toothed . A is 
the frame, B a sliding bed plate carrying the 
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mechanism for holding and rotating the work, and 
B! a sliding bed plate the cutter head C 
and its operating mechanism. With the former or 
pattern F gears a wheel by which the motion of the 
poe oh is regulated. The drawing isa plan view of the 
machine, 


REVERSIBLE Cresset Grate, J. H. Owen.—22nd 
December, 1880.—( Not proceeded with.) 2d. 

The coals are contained in an iron cresset having the 
front and back formed of iron bars, the sides of iron 
either open or close, hung on pivots, so that by 
reversing it the top will become the bottom and the 
front the back. 

5373. Spapes, Suovers, &c, J. M. Parsons—22nd 
December, 1880.—( Not with.) 2d. 

A plain piece of wrought iron bar is placed in a 
plater’s or roller’s fire, and when sufficiently heated 
the middle part is placed between two dies, which 
press up the metal, so as to form a recess on each edge 
of the bar, in the middle thereof, and thickening 7 
the metal at the middle flatways, and also drawing 
lengthways, after which the bar is placed in a die and 
hamm ,80 a8 to flatten the thickened part, and also 
indent parts of the wider ends, such fi the 
coffer for the handle when the halves are we 
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53°70. Disencacina Hook, Link, CHAIN AND 
Sina, J. Brown.—22nd December, 1880. 

This consists of a link Bto which the tumbling hook 
A is pivotted, and to its shank end is attached a ay 
dant chain C serving toassist the tumbling of hook A. 
The end of chain C has a hook E with an eye in its 
bend. D is the sling, the chain of which has a single 
or double eye H at one end, which is attached to the 
chain in a cup J. The other end of the chain has a 


3370 


hook K with an eye in its bent part. The link Bis 
hooked over the hook of the crane; the sling D is 
round the weight to be lowered, and the hook 
hooked round the chain forming a running noose. 
The ring H is hooked on to the hook A, and the hook 
E on the chain C is hooked through the noose. 


65371. Vavves, Cocks, or Taps, J. B. Denans.—22nd 
December, 1880, 6d. 

This relates, First, to the application to taps of prugs 
or obturators composed of para-caoutchouc supported 
internally by metallic membranes rendered siheent 
to the caoutchoue by v isation ; 8 dly, to the 
arrangements and applications of such plugs and 


obturators. The drawing shows one application of 
the plug, consisting of the metal core or stem T with 
} jers or b D extending into the 
caoutchouc C. The stem T is operated by a screw 
t, the tch causing the return motion 
and also serving asa stuffing-box. On the end of stem 
Tisa plug moving as a piston in tube E, in which it 
opens or closes suitable openings. 


5376. Paptocks, A. Linley.—22ad December, 1880. 
6d. 


The bow or loop is made in two pieces A pivotted at 
B, and each having an extension C taking between 


rojections forming part of a slidi late F operated 

the lock mechanism, 

5377. Lever Hammer, J. Cuthbert.—22ad 
December, 1880.—(Not proceeded with.) 2d. 

An anvil is placed on the base of the machine, and 
above it a hammer head moves in guides, being 
a by a chain attached to a quadrant worked by 
a lever, 


5378. Cuarr-Curtine Macuines, C. 7. Burgess. —22nd 
December, 1880.—(Not proceeded with.) 2d. 

The feed rollers are actuated by a worm, parts of 
which on opposite sides cross the axis at right ee 
so that while such parts are gearing with the teeth of 
the wheels on the rollers, the latter will stand still 
and not feed. So as to vary the length of the cut in 
rollers with ratchet wheels the pawls are actuated by 
a rod moved to and fro by a lever caused to rock on 
its fulerum | a crank, and by varying the relation 
between the distance of the fulcrum from the point 
where the rod is connected to it, and the distance of 
the fulcrum from the point where the connecting rod 
from.the crank is connected to it, the length of feed 
may be altered. 
53°79. Scissoxs For Cuttine Harr, J. F. E. Mullett. 

—22nd December, 1880.—(Not proceded with.) 2d. 

Combs are combined with the scissors, and are 
adjustably mounted one on each side of one blade, a 
short distance from the cutting edge, and serve to 
— the head and hold the hair in position for 
cutting. 


5880 Treatinc Woop Putp, &c., B.C. Blake.— 
22nd December, 1880. 4d. 

Blood is mixed with a quarter of an ounce of nitrate 
of potassa for each pint, and mixed with wood pulp 
so as to form a se ulpy mass, which is put into 
moulds and placed under a light continuous pressure, 
8o as to form it to the desired shape. 


5381. Manuracture or Barres, W. Morgan-Brown. 
—22nd December, 1880.—(A communication from E. 
and B. Holmes.) 18. 2d. 

The cutting or dressing mechanism of the staves 

consists of an under cutter A, com’ a 

head fitted with concave cutting 

and rotating on a shaft, and an upper cutter B, also 

composed of a triangular head with adjustable con- 
cave cutting edges and rotating on a shaft. The 
adjustable be ag: C presses on the work which is sup- 
ported on table D. The stave is drawn through the 

hine by suitable feeding hani The Taven- 
tion further relates to a jointing machine, to the 
w-.ndlass which operates to draw the flaring stave 


ends together to receive 


the second 
and to a machine for levelling the 


staves of a Fore} 


body and for driving the truss hoops at one complete 

operation. 

5382. Sprcracies, G. W. von Nawrocki.—22nd Decem- 
ber, 1880. -(A communication from P. Goerz.) 6d. 

This consists in making the bridge of the spectacles 

ble or ch ble, so as to ng the centres of 
the glasses exactly opposite the pupils of the eyes, 
5383. Surps, &c., J. Tangye and R. J. Cunnack,—22nd 
December, 1880, 6d, 

So as to reduce the friction between vessels in motion 
and the water, water is by suitable pumps drawn in 
from openings in the stem and forcibly ejected through 
— near the bow of the ship, such openings bein, 
adjustable and arranged so as to throw currents o! 
water backwards. 


5384 Macuine Guns, W. Gardner.—22nd December, 
1880. 8d. 


This relates to imp ts in guns as 
described in patents No. 881, a.p. 1876, and No, 2735, 
A.D, 1878, and is designed to adapt the mechanism to 
guns having a series of barrels. A series of breech 
pins or plungers C, each having a rear extension to 
receive the crank pin D, operated by a crank handle, 
and the main ring Mo 
retained as in the former patents, 


‘o cause the 


ita 


cartridges to drop in front of plungers C from the 
cartridge feeder or reservoir, a sliding plate G is free 
to move transversely across the space behind the 
barrels B, the cover A of the gun having apertures to 
allow the cartridges to fall on to the slide, which is 
then traversed by a T-shaped lever H operated through 
other levers actuated by two independent cams, one 
on each end of the crank shaft. Below slide G is a 
bed-plate J, with channels in which plungers C work. 
Each plunger is fitted with an extractor K; L is the 
lever which operates the firing pin, and is operated 
by the disc F. An improved sighting device is 
described. 


5385. Exrractinc rrom AuRIFEROUs DEPosITs, 
W. R. Lake.—22nd December, 1880.—(A communica- 
tion from O. Bailey.)}—( Not proceeded with.) 4d. 

A tank nearly full of water contains a box set at an 
angle of 15deg., the bottom of which is curved and 
formed of grating covered with screen wire. An axle 
carrying a row of stirrers in the form of ascrew carries 
the refuse to the upper end of the box, where sag 2 
discharged, the finer earth and precious metals falling 
through the screen into the bottom of the tank, from 
whence it is conveyed to an upright tank containii 
a series of amalgam plates nged on an incline an 
forming a zig-zag passage. 

5389. Exrractinc Juices SACCHARINE MATTERS 
FROM SuGarR Cane, &c., A. M. Clark.—22nd Decem- 
ber, 1880.—(A communication from B. Odio and F, 
Peroz.) 6d. tind 

The substances are mn an wu t cylindrical 
vessel A, in the cover of which is a steam supply pipe 
D, and at the side an opening F to remove the 
after the extraction of the s and juices. Within 
cylinder A isa perforated dia; G, preferably con- 


sisting of two plates with a filtering medium between. 

A shaft H through the cylinder and carries 

perforated blades L, arranged in spiral form to agitate 

the substances and assist in the expression of their 

— which through the diaphragm to the 

ittom of cylinder A. 

53901. CLeantnc anp Sweepinec Roaps, &c., F. H. F. 
Engel. — 22nd December, 1880.-(A communication 
from 0. C. Barchmann.)—(Not proceeded with.) 2d. 

Dry or wetted sawdust is employed to absorb the 

mud or dust, and is delivered from a suitable reservoir 

on a car, after which a brush removes the mixture of 
mud or dust and sawdust to theside of the road, or on 
to an endless cloth which conveys it into a box. 


5393. Cartripce Bett Faprics anp Looms FoR 
WEAVING THE SAME, J. H. Johnson.—23rd December. 
1880.—(A communication from A. Mills.) 6d. 

This cartridge belt fabric is a heavy double fabric 


laced together with a small portion of the warp called 
“ binders,” the fabric being similar to what is known 
as a “back binding" producing when the “binders” 
are not used a hollow or tubular fabric. The loops or 
thimbles are woven on one thickness, and extend only 


and main spring E are | 


partly across the fabric, leaving at each edge a selvage 
of the full thickness of the double fabric. It is pre- 
ferred to omit the binders for four or five dents of the 
reed at each edge of the fabric, so as to form rounded 
and comparatively soft edges to the belt, the selvages 
being tu . The drawing represents a loom to be 
used in manufacturing these belt fabrics. 


53092. Microscopes, J. M. Moss.—22nd December, 
1880. 64. 


This consists in moun‘ the body carrying the 
lenses on a stand capable of presenting the instru- 
ment together with the objective in every possible 

ition with regard toan illuminating ray p di 

n a fixed direction, so that every a og variety of 
illumination from direct front light to the last d 
of obliquity at which a ray will enter a surface of g 
can be obtained without the use of any substage and 
without once losing sight of the object or the light. 
For this purpose the body is mounted ther with 
the stage upon an arm capable of rotation in a vertical 
nn the centre of which rotation is exactly in a 

orizontal line with the object when the latter is in 
the focus of the objective. 


5305. Screws anv Screw-privers, J. F. Lackersteen. 
—23rd December, 1880.—{Not proceeded with.) 2d. 

On the screw a spi ve is cut similar to that on 
a gimlet, and which ns at the point, 
through the threads, and ends in one edge of the slot 
on the head. The has a 
movable appliance carryi clips, which grasp the 
under of the cwew heed when the driver is 
the slot. 


5896. Treatment or Copper Ones, &c., J. H. Joan- 
son.—28rd December, 1880.—(A communication from 
P. G. L. Designolle.) 8d. 

This relates, First, in the application of the system 
of electro-chemical amal, ation, described in patent 
No. 507 a.p. 1880, for the purpose of extracting the 
copper from ores containing precious metals, and also 


for extracting the precious metals from such ores ; 
and Secondly, to the means for separating the copper 
and precious metals from the complex 
obtained either by electro-chemical lg or 
by trituration with metallic mercury. Fig. 1 is a sec- 
tion of a pugging apparatus for treating the amal 

and Fig. 2 a section of the apparatus for effect- 
ing the distillation of the ai and the sepa- 
ration 
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of the precious metals. The ores reduced to a 
6396] 
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the addition of sodium chloride in th 
metallic iron. Metallic mercury 
render the — pasty to enable it to adhere to 
amalgamating plates. The greater part of the amalgam’ 
duced parated by d t , Subsidence, and 
filtration, the precious metals contained in the com- 
plete amalg ar J parated in the distilling appa- 
ratus by volatilisation or distillation by which the 
metals most tenacious of mercury gravitate, while the 
copper ascends to the surface. - 
5398. Securine Storrers or Borties, W. C. Eaton. 
—23rd December, 1880. 6d. 

A ring is secured round the bottle neck, and is pro- 
vided with a 5) lock. A ring or claspis connected 
to the stopper, and has a chain attached to it 
the lock staple, which, when inserted in the lock an: 
the key turned, prevents the removal of the stopper. 
5809. Rovinc anp Drawine or Finisuinc FRaMEs, 

J. Farrar.—23rd December, 1880. 4d. 

This invention consists in dispensing with the flyer 
and long spindle, and in substituting “rings and 
traveller” and short spindles. A are the short 
spindles, with a flange B on which rest the bobbins C. 


D is the lifting rail with rings and travellers E, so that 
as the lifting rail is moved up and down, the yarn is 
wound onthe bobbins. Fisa on the top 
of each bobbin to keep the yarn off the upper rim. 
5400. Travetuixnc Trunks, J. J. B. Toussaint.— 
rd December, 1880.—( Not proceeded with.) 2d. 
‘ormed in two ogether, and capable o! 
folding inwards, so as to reduce the size of the trunk 
when required. 
5401. Gas Governors, F. G. Hamer.—23rd December, 
1880.—( Not proceeded with.) 2d. 

The gas is made to enter a chamber with an inlet 
valve, an outlet and flexible diaphragm connected 
with the inlet valve, so as to open it more or less as 
the ure of gas varies, the flexible part of the 

ca cones 
bases. 


5402. “Syrupinc” AgraTeD Beveraces, &e., J. 
McEwen and §. Spencer.—28rd December, 1880. 6d. 
This relates to a ‘‘syruping pump,” and consists in 
mounting the cylinder so that it is capable of oscillat- 
ing, and in actuating the piston by an excentric pro- 
ed with a slot and moun’ on a sleeve loose on 
the shaft. The excentric can be shifted so as to 
regulate the throw. The sleeve has a lug, and the 
shaft a catch ed so that when the shaft is 
turned forwards in g % bottle the catch comin; 
against the lug moves the excentric with it, an 
works the pump, but on rocking the shaft the reverse 
way it can make a quarter of a turn before acting on 
the excentric, so that in filling bottles with internal 
stoppers the bottle can be rocked slightly so as to bring 
the stopper into position without working the syrup 
pump. 
5408. Breecu-LoaDinc MECHANISM AND SIGHTS FOR 
D. Fraser.—23?d December, 1880. 6d. 
The breech block A is rectangular, and fitted to slide 
vertically in the breech shoe, which is a massive box, 
fitted to the stock by bolt B, the end of the barrel 
being screwed into its front part. e breech is 
opened and closed by an external lever on spindle C, 
which also carries an internal lever connected by a link 
to the breech block. The hammer D is also mounted 


on ype C and acts on, the striker E bing cocked 
by the same lever that opens and closes the breech. 
The main spring F is placed beneath the barrel in 
front of the breech shoe, and is connected by a link to 
the fore part of the hammer. The sear G is in the 
form of a horizontal lever centred near its middle, its 
forward end engaging the rg on the hammer, and 
its rear end acted upon by the trigger. H isa safety 
slide which engages the trigger boss and is acted upon 
by the end of the hammer; K is the extractor lever 
actuated by the hammer. The sight apparatus is 
made to occupy a recess in the top of the stock, and it 
is fitted with a shade. 
5405. Currer Hoipers ror Macuine Toots, F. M 
Newton.—23rd December, 1880. 6d. 

The holder consists of the bar A to secure it in posi- 
tion, and the slotted belt B in which the tool C fits 
loosely. The bar A has two conical surfaces D and E, 
and the bolt B has a screwed part passing through the 


end of A and fitted with a nut, by tightening up which 

the top edge of the tool is brought into contact with 

the surfaces D and E. The tool may be adjusted to 
~~ angle with the holder before tightening up the 
nu’ 

5406. Rorary Brower, Exnauster, Pump, &c., P. 
Goldschmidt, G. Hahlo, and A. Heussy.—23rd Decem- 
ber, 1880. 8d. 

The drawing shows an apparatus to be used as a 
rotary force pump. Within the double cylindrical 
cast iron casing A the shafts B and C are caused to 
revolve and carry the drums D and E respectively. 


The shafts are geared together, and during one half of 

each revolution each drum will act alternately to draw 

s -~ gas, or other fluid through opening X and expel 

at Y. 

5407. Fotpixc Bepsteaps, &c., H. G. Grant.—23rd 
Dee: , 1880.—(A communication from C. C. Held.) 
—(Not proceeded with.) 2d. 

The bedstead consists of flat strips of steel ee 
together, so as to fold up when not in use, and form- 
ing the frame supported on feet at either end. A 
= sheet is stretched across the frame and forms 
5409. Broocues, G. H. G. Pendleton.—23rd December, 

1880.—(Not proceeded with.) 2d. 

The back plate has a piece punched out to form the 
joint and catch, which are bent to the required form, 
and a spring is punched out of the plate at right 

les to the joint, and is so bent as to bear against it 
and keep the end of the tongue in the catch. 

W. Hillmann.— 23rd December, 


This relates, First, to transmitting motion from the 
al so as to drive both side wheels with equal or 
erent a by which means the steering is 

effected ; mdly, to self-adjusting bearings ; 

Thirdly, to the mode of steering velocipedes with two 

steering wheels mounted on fixed studs at the front or 

rear of the vehicle; and Fourthly, to the pedals of 

velocipedes, 

5411. Meratuic Knoss on Hanpies, J. S. and 
J. Deeley.—23rd December, 1880.—{Not proceeded 


with.) 2d, 
The body and neck are stamped from sheet metal, 
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and in the back of the body where it is to be joined to 

the neck an internal collar is formed and joins the 

body by a sunken shoulder, leaving round the co! 

seat against which a flange on the neck fits. This 

flange may be soldered to the seat or left loose, in 

which case both the body and the neck are screwed on 
to the end of the spindle. 

5413. Merariic Frames For WASHING AND WRINGING 
&c., H. H. Andrew and W. ‘kwood.— 
23rd December, 1880. 6d. 

The frame is made of steel bars, of T, U, H or other 
suitable section bent into a skeleton frame, parts of 
which act as springs to put the pressure on the roller. 
5414. Apparatus ror Giving ALARM AND SECURING 

Doors, Wrxpows, &c., A. C. Ferrington.—23rd De- 
cember, 1880.—(Not proceeded with.) 2d. 

This relates to a spring bolt, which, when liberated 
by opening the door. or window, either explodes a 
detonating cap, strikes a gong, or operates a bell crank. 


5417. Fivr Motors or Meters, W. P. Thompson.— 
24th December, 1880.—(A communication from J. 
Merrylees.)—( Not proceeded with.) 2d. 

A casing is made in three parts, one forming the lid, 
the middle one containing the index and counti 
mechanism, and the lower one the channel way an 
measuring or motive power apparatus. The disc of a 
flat paddle wheel revolves in a circular space in the 
lower chamber, and the hinged paddles move in an 
annular channel in which is an inclined plane, placed 
so as to fill the channel at one point, where the vanes 
are bent till they lie flat against the disc, so as to pass 
the point, after which they fall and again fill the 
channel. 

541 . Oprammne Frsrovs MATERIAL FROM A 
TREE, R. M. A. Duguid.—24th December, 1880.—(A 
communication from S. S. Herring.) 4d. 

The leaves with their petioles of the Elais Guinexn- 
sis (which grow on the oil rivers of Western Africa) are 
boiled in water with a little alkali, and then beaten 
lightly and well washed in clean water and dried. 
They are then passed through fluted rollers to remove 
the fleshy matter. 


5419. Locomotive Cars aNpD Tramway Locomo- 
tives, FE. Latham and F. Bradley.—24th December, 
1880.—(Not proceeded with.) 2d. 

This consists in driving dummy cranks affixed to an 
axle free to revolve in bearings from steam cylinders 
placed vertically at each side of a suitable generator. 
These cranksare coupled by rods to the carrying wheels 
ofthe car. The starting and reversing gear is operated 
by rods extending to either end of the car. The 
engine is provided with a condenser of special con- 
struction. 

5420. Tramways, J. Leathwood.—24th December, 1880. 
—{ Not proceeded with.) 2d. 

The longitudinal sleepers are fitted at intervals 
with gripping boxes placed in recesses therein, and 
into which the ends of the sleepers fit. One side of 
the box has internal ratchet teeth, and a sliding piece 
having spring clips is provided with a bolt screwed 
to the rail, so as to hold it in position. 

5421. SusstirvrE ror Gums anp Resins, &c., C 
Estcourt and F. C. Eastwood.—24th December, 1830. 
2d. 

The residue from the distillation of hydrocarbon oils 
is treated with substances which give up oxygen 
readily, preferably nitric acid, and produces a solid 
matter which may be used to replacegums and resins, 
and also an oily matter which may be used for lubri- 
cating or other purposes. 

5422. Puep Ve vet, &., J. Perkins, jun.—24th 
December, 1880. 4d. 

So as to produce a piled velvet with the pattern 
woven into it, the tappets acting upon the healds an 
the jacquard machine are arranged to operate as 
follows :—The jacquard machine raises the figure or 
pile with the half of the ground warp and remainder 
of figure heald up, and the weft is inserted here with 
the cutting wire. The other part of the ground warp 
is then raised, also a third warp, and a pattern or 
binder shoot or weft inserted, which raises the cutting 
wire, ensuring it coming perpendicular so as to cut in 
the centre of the pile, and thus produce a smooth 
instead of a ribbed surface. 

5423. Preventrsc Displacement or LINCH-PINS OF 
Gus Carriaces, &c., W. Gardner.—24th Decem- 
ber, 1880 —( Not proceeded with.) 2d. 

This consists in placing a washer over the axle with 
a notch te allow the passage of the linch-pin when the 
washer is turned, so as to bring a flange or rim over the 
pin, which cannot then be removed. 

5424. Pressinc on Mocipinc Bricks, &c., H. John- 
son and B. Suart.—24th December, 1880. 6d. 
his relates to box moulds for forming bricks by 

pressing by steam or hand power, and its object is to 

lems them with nibs thereon or holes therein for pegs 
or nails. A is the outer die or box, B the bottom 

plate of the press formed with a boss C forming a 

socket forthe head of rod D, by which it is raised and 

lowered. E is the bottom of the box mould screwed 
to plate B, and F are the sides and ends of the mould 
connected to the bottom by hinges, and are mitred so 


as to close together at their angles. H are grooves in 
the outer die A to guide studs G, so as to keep the 
box mould in position when being raised or lowered 
into the die. Pins M are attached to plate B, with 
which they rise and fall, and pass through holes in the 
bottom and in the separating plates, and serve to 
form holes through the articles ; L are the separating 
plates, and may be either plain or embossed. 

5425. Mixers’ Sarery Lamps, W. Crossley.—24th 
December, 1880. 6d. 

The lamp is entirely closed excepting an outlet at top 
for the products of combustion, the air to support com- 
bustion being supplied to the flame from a reservoir 
beneath the oil reservoir, into which a charge has been 
previously forced under pressure. 

5426. Brake or Skip APPARATUS FOR WHEELED 
Carriaces, W. M. Hill.—24th December, 1880.— 
—(Not proceeded with.) 2d. 

The object is to facilitate the releasing of the brake 
or skid without necessitating the backing of the 
horses, and consists in attaching the shoe to the 
frame in advance of the wheel by a chain long —- 
to allow it to lie on the ground in the rear of the 
wheel. Tothe same point of the frame links are fitted, 
and when secured to the shoe keep it in position for 
skidding, but when detached the shoe can pass behind 
the wheel. 

5428. Kyirrinc Macuivery, J. Jinray.—24th Decem- 
ber, 1880.—(A communication from La Société Poron 
Fréres Fils et Mortier.)—( Not proceeded with.) 2d. 

This relates to the construction and arrangement of 
the needle bar, and of the connections working it, so 


that a number of the needles which it carries can be 
simultaneously thrown out or brought into use as 
required for different patterns. 


5429. Derivatives or BENZOLE, J. A. Kendall.—2ith 
December, 1880.—(Not proceeded with.) 2d. 

This consists in the manufacture of nitro-benzole 
and dinitro-benzol from the gaseous compounds 
obtained in the process of the destructive distillation 
of coal and other carb bst by means 
of nitric acid or a mixture of nitric acid or nitrates 
and sulphuric acid. 


54380. Horsesnoes, W. Job.—24th December, 1880.— 
(Not proceeded with.) 2d. 

A groove is formed on the underside of the shoe, 
and along its edges spaces are formed at intervals by 
forming curved notches therein, preferably of an open 
U shape, whereby the raised parts or ridges are, as it 
were, rendered intermittent. 

5481. Motive Power Encines AND WATER METERS, 
A. Andrews, jun.—24th December, 1880.—(Not pro- 
ceeded with.) 2d. 

This relates to a special arrang t and bi 
tion of the valves for reversing the action of recipro- 
catory motive power engines and fluid meters. 

54338. Rounpasovuts, P. Everitt and C. Burrell, jun. 
—24th December, 1880. 6d. 

This relates to means for enabling persons on round- 
abouts to perform gyrations in groups after the man- 
ner of waltzers, such groups, while moving in a circle 
common toall, turning to the right or left as desired. 
5434. Sarery Vatves, W. R. Lake.—24th December, 

1880.—(A communication from G. W. Copeland.) 6d. 

This relates to safety valves in which a weighted 
auxiliary piston or slide valve controls the operation 
of the main pace or valve, by being actuated 
by the excess of pressure in the valve chamber to open 
a port and close an exhaust, whereby the pressure in 
the valve chamber is allowed to enter a chamber 
below the main piston and lift it, thereby opening a 
passage from the valve chamber for the escape of the 
excess of pressure, and by the diminution of pressure 
in the valve chamber to close the port and open the 
exhaust, whereby the pressure in the chamber below 
the piston is allowed to escape, and the main piston is 


2 
Z 


moved by the pressure in the valve chamber to close 


the direct e. A is the valve casing; B, the 
valve chamber ; e passage connecting it with the 
boiler ; D, the direct escape port from the valve 
chamber ; F is the main piston having two heads of 
unequal area. In the main piston is a hole to receive 
the auxiliary piston F carrying a weight. A passage | 
extends from the valve chamber through the main | 
piston to the annular chamber between the two heads | 
of the auxiliary piston, the lower end of the spindle | 
of which is reduced to forma chamber between it and | 
the hole below the lower head of the piston. 
5437. Turninc, &., METALS AND OTHER | 
Mareriats, J. Bvans.—24th December, 1880. 6d. | 
This relates to the means for adjusting the material 
to be operated upon. The support or holder D for 
the material slides on an inclined plane formed on the 


upper surface of the traversing saddle A worked in the 

usual manner, the position of the holder upon the 

saddle A being regulated by a worm turned by a 

winch and gearing with a wheel H moving on the 

screw I. 

5438. Treatinc Liquip THAT HAS BEEN USED IN 
Wasnine Woot, &., W. R. Lake.—24th December, 
1880.—(A communication from F. Prévost.) 6d. 

The water is introduced into reservoirs of bricks 
lined with Portland cement, and into it is poured an 
acid liquid prepared for the purpose of neutralisation 
and decomposition, and consisting of 20 kilogrammes 
sulphuric acid at 66 deg. B., 60 kilogrammes sulphuric 
acid at 53deg. B., and 20 kilogrammes hydrochloric acid 
at 22deg. B. The fatty matter floats on top and the 
mae. through filters, and is afterwards boiled 
an et er added, the mass being afterw pressed 
so as to obtain a crude vil which is then purified. 

. ATrracHinc Door Kwyoss, &., TO THEIR 
Sprnpies, H. Payton and W. 8S. Dackus,—24th 
Decemer, 1880. 6d. 

The spindle is square and tubular, the portion on 
which the knob fits being split, and the hole in the 
knob has a partition across it which passes into the 
slit of the spindle, and by forcing the two sides apart 
binds them firmly in position. 

5440. Tricycies, J. H. Walsh.—24th December, 1880. 
—(Not proceeded with.) 2d. 

This relates toa mode of locking and guiding the 
steering wheel, so as to leave the arms free to be used 
with the legs in driving the tricycle. 

5458. Arririciat Ear Drums, H. P. K. Peck.—28th 
December, 1880. 6d. 

This consists in combining with a thin elastic plate 
or disc to be inserted in the auditory passage of the 
ear, near or in place of the natural tympanum, a tubu- 
lar stem through which air may circulate between the 
outside and the ear e at the back of the plate or 
disc,and between that and the natural tympanum, if still 
existing, and thus ventilate the ear, and in connecting 
the plate or disc with the stem by a collar on the 
inner end of the stem inserted between two thick- 
nesses of the plate, so that the collar is covered and 
cushioned and cannot come in contact with the tym- 
panum, and cannot irritate and inflame it. 

5463. Staminc or CoLovurtnc Woop, &c., £. A. 
Brydges.—28th December, 1880.—(A communication 
from A. Thimm.) 4d. 

Solutions of a metallic salt are applied to the wood 
and allowed to dry, after which the wood is placed in 
an air-tight room, and gas admitted, such as sul- 
phuretted hydrogen or ammoniacal gas. The metallic 
salts are precipitated in the pores of the wood, and 
sulphides or hydroxides formed, so that a durable 
stain or colour is produced. 

5466. Transrers ror Freicut, &., A. BE. McDonald. 
—29th December, 1880. 6d. 

This relates to means for transfe goods across 
foot pavements to or from vans, and between ware- 
houses and the outer edge of the foot pavement. The 


ren H is mounted on levers I, pivotted at their 
ower ends and passing through slots in the side walk. 


By moving the levers by means of the ‘winch D the 
platform on which the goods are placed can be moved 


N 


from the step of the warehouse F to the vehicle G or 

vice vers. 

5489. Sream Encines, K&c., H. Davey.—30th December, 
1880, 6d. 

This relates to the construction of a small engine to 
be used to work the valves of a main engine, so that 
the direction of rotation and speed of the latter are 
governed thereby. A and B are the cylinders actuating 
shaft S. Between them is a space containing two 
cylindrical slide cases and a chamber between them 
divided into compartments, the back one H_ receiving 
steam supply, and the front one K divided by hori- 
zontal partitions into three compartments, the middle 
one serving as the exhaust. The slide cases con- 
tain double piston slides C and D, worked by ex- 


centrics. From the slide cases central passages 
lead to the top compartment of K, and end y 

I lead to the lowest compartment of K. The partition 
between H and K has three ports, opening respectively 
into the three compartments of K, and are governed 
by a D slide moved by hand, so as to reverse the 


|} motion. To control a main engine the shaft of this 
| engine is connected to the slide valve of the main 


engine, stops being provided, so that the subsidiary 
engine cannot outrun the main engine. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Ofice Official Gazette. 
242.561. Dynamo-etectric Macuines, Henry C. 

Sample and Franz Rabl, Philadelphia, Pa.—Filed 
February 21st, 1881. 

Bricf.—The field magnets are formed of tubular 
cores, one enclosed within the other, with pole pieces 
nearly enclosing the armature. The armature core is 
formed of alternate layers of wire gauze and per- 


fe4e.56! 


of a frame adapted to be attached 


mnected with 


or co! 
the car at one end, the opposite end of said frame 


being witha flanged wheel adapted 
with the rails and devices, substantially as described, 
for imparting rotary movement to said flanged wheel, 
substantially as set forth. 


242,644. Dynamo-ELecrric MacHiINE, Paget Higgs, 
New York, N.Y.—Filed March 3rd, 1881. 
Claim.—(1) A dynamo-electric machine, in which the 
cores of some of the field-of-force magnets are placed 
in the shunt circuit only and the rest of the cores are 
in the main circuit, substantially as described. (2) 


The method of working dynamo-electric machines 

whic! ists in magneti af -of- 

force magnets by the main current and a part of them 

by the current of a shunt circuit, substantially as 

described. 

242,678. CuLtivator, Isaac Mussetter, Oakland, 
Ohio.—Filed April 4th, 1881. 

Brief.—By means of the jointed beam the link and 
bell crank are connected by the angular bar to the 
rear of the beam, when the beams are swung 
laterally they remain practically parallel with the line 
of draught and the shovels always at right angles. 


Claim.—In a cultivator, the combination, with the clip 
D, of the link F, beam G, bell-crank lever H, rod I, 
and lever or link K, whereby the point of the beam is 
moved correspondingly with lateral movement of the 
handle of said beam and a straight-line draught 
secured from the latter in every position, substanti- 
ally as shown and described. 


forated sheet metal. The field magnets may be con- 

nected in —— or tension by means of suitable 

plates and connecting plugs. The commutator 

brushes are independently carried upon adjustable 

arms. 

242,609. Srzam Pump, Charles P. Deane, Springyield. 
Mass.—Filed March 5th, 1881. 

Claim.—{1) The combination with the air valves f in 
the pump chamber, of the pipe g, extending to an 
opening for inlet at that part of the condenser E 
where the air therein tends to concentrate, substanti- 
ally as and for the purpose described. (2) The com- 
bination, with the suction valves e, communicating 


with the suction chamber a, of the air valves /, com- 
municating with the cond E, substantially as and 
for the purpose described. (3) The arrangement with 
respect to the discharge valves h of both the water 
valves ¢ and the air valves fat a considerable distance 
below the discharge valves, substantially as shown, and 
for the purpose described. 
242,563. Car-mover, Will S. Seymour, Townsend 
sager, and Thomas T. Croft, Janesville, Wis.—Filed 
April 26th, 1881. 
Claim.—A car-pusher or mover consisting essentially 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue proceedings of the thirty-fourth annual summer 
meeting of the Institution of Mechanical Engineers began 
on Tuesday morning at Newcastle-on-Tyne, the meetings 
for the reading and discussion of rs taking place in the 
lecture hall of the Literary Pid Philosophi Society, a 
convenient apartment enough, the benches being raised in 
semicircular form, rising tier above tier from the centre, 
where the table for the president, Mr. E. A. Cowper, and 
the Council is placed, a little in front of and high over the 
table being a number of Swan’s electric lamps, which, how- 
ever, were not used, 

The proceedings commenced on Tuesday, August the 
2nd, with a reception of the members by the Mayor of 
Newcastle, Alderman Angus, who, a little after ten a.m., 
accompanied by several local dignitaries, entered the hall, 
and welcomed the members of the Institution in a few 
well-chosen words. He was suitably thanked by the 
President. The secretary, Mr. Walter R. Browne, then 
read the minutes of the last meeting, and announced the 
names of candidates who had been elected as members. 
Some further purely formal business having been trans- 
acted, the President proceeded to deliver his inaugural 
address, which we have very slightly condensed. 


He began bystating that as members of the Institution of 
Mechanical Engineers, on revisiting their brother members 
and friends here in Newcastle, after an interval of twelve 
years, they came as it were to one of their natural homes ; 
certainly to the home of one of the greatest engineers that 
England has ever produced, and the birthplace of the 
locomotive, which has done more than any other improve- 
ment of our age to lessen the cost of materials to the men 
who have to use them, and therefore to cheapen and 
extend production in the most wonderful manner. He 
then went on to say that it seems but a few years ago 
since George Stevenson, at a meeting in 1847, proposed 
the resolution that the Institution of Mechanical En- 

ineers be formed. He was strongly supported by a 
ge number of the mechanical engineers of the country, 
and the speaker had the honour of seconding the resolution 
that he be first president. The intention was that engineers 
from ad a of the country should join to form a com- 
pact y capable of discussing and judging of all 
mechanical subjects and appliances. In this the Institu- 
tion had been eminently successful, and it numbered among 
its members, mechanical engineers in every large town 
in the country, and has increased in strength and 
importance. The last twelve years have been marked by 
many very important changes, whilst low prices have 
; ames ruled, Amongst other causes of fluctuations in 
emand and supply (and consequently in values), must be 
mentioned the occurrence and the threatening of foreign 
wars, which disturbed the course of commerce greatly for 
some years. Such causes must be considered as extraneous 
to the sphere of influence good or bad 
manufacturing or engineering. Mr. Cowper does not look 
upon the very great expense of improved war material 
and implements as an unmixed evil for this country ; for 
it so happens that we can better meet such outlay than 
any other nation, and thus our wealth gives rise to greater 
power and security than our neighbours ; while, 
seeing that we are not an ag ive ration, such power 
tends materially at once to the progress of this country, 
and to the peace of the world. Having referred briefly to 
one cause of disturbance to the progress of mechanical 
engineering, he named another, which at the present 
moment is occupying thoughtful men to a considerable 
extent, namely, the arbitrary imposition of duties and 
bounties for the professed object of protecting manufac- 
tures, whilst in fact they constitute taxes on a nation for 
the benefit of a few individuals. In some countries ex- 
cessive duties have been imposed, as against our manufac- 
tures, and it is even pro to increase them ; whilst in 
other cases bounties are actually paid out of the public 
purse to men engaged in a particular manufacture, on 
their exporting to this country certain of their wares, 
as, for instance, beet-root sugar. One extremely 
significant lesson, resulting from Sigh duties—which it 
may be hoped will not be thrown away upon the American 
public—is, that whereas our cousins on the other side of 
the water used to build almost all the American “ liners” 
of wood, they now find that, with their excessive duties 
> omg the importation of iron and steel from England, 
they cannot compete with English iron and steel ship- 
builders and marine engineers. This is one of those 
damaging effects naturally produced by excessive protective 
duties ; which, whilst they enable American ironmasters 
quickly to realise enormous fortunes, drive the American 
merchants to purchase English ships, or entrust their 
merchandise in English bottoms, as it is impossible to 
maintain protective duties at sea. 

Whatever fluctuations have occurred, it is now pretty 
clear that several foreign nations have settled down to 
cultivate and extend their manufactures, and we are 
brought face to face with the fact—which has now been 
for some years growing to its present importance—that 
many articles which in years gone by we thought it to be 
our especial province to supply, are now produced in the 
very countries requiring them. Even Spain is awakening 
to the advantage of producing hematite iron from her 
own excellent ores, with English and Welsh coke carried 
out in the same ships that bring — ores to this 
country. Now with regard to the possibility of any foreign 
nation eclipsing us in our manufactures, he would say at 
once that any such successful rivalry on their part is far 
worse than the effect of any duties, even if they be prohi- 
bitive ; for it means rivalry in the markets of the world, 

. and possibly in our own markets here at home. Therefore 
it behoves us to put our house in order, and see in what 
way we may be enabled to manufacture better, and with 
greater economy. Mechanical engineering is of such 
extreme importance in advancing civilisation, that it is 
most essential that its pro; should be rapid and unim- 
peded. Perhaps the very increase in steam shipping, 


and the change from sailing ships and paddle steamers to 
screw steamers, has been one of the greatest improvements 
of recent times, and it is none the less real or important 
from having been gradual, while the result to this neigh- 
bourhood has been most beneficial, This change has been 
due in great measure to the introduction of very econo- 
mical marine engines, chiefly of the compound type, 
together with better boilers carrying a higher pressure. 
The speed and regularity of ocean steamers has also greatly 
improved, and one s scientific improvement has added 
much to the safety of traversing such seas as the Atlantic 
at a high speed—namely, the careful and continual use of 
a good thermometer, to ascertain constantly the temperature 
of the sea water at the surface. For if an iceberg is 
floating within a quarter of a mile—or even half a mile, if 
the sea is pretty smooth—the surface water will be several 
degrees colder than the rest of the sea ; since the very cold 
fresh water, resulting from the melting iceberg, floats on 
the top of the sea water for some distance. No doubt the 
use of iron, and now of steel, has contributed most 
largely to the increase of shipbuilding in this country. 
Good arrangements of water ballast have also proved very 
useful; and steam cranes and arrangements for loading 
and discharging cargo have greatly promoted the use of 
steam colliers, enabling them to make more voyages in the 
year. Closely connected with marine engineering is the 
great improvement in the economy of stationary engines, 
which has become more fully developed during recent 
years, both in reference to waterworks engines and factory 
engines. In aid of stationary engines, “surface evaporator 
condensers” have been found very useful, particularly 
where the supply of water is very limited; and at water- 
works it is now very common to the whole water 
pumped through a surface condenser, thus giving a good 
vacuum without the expenditure of any water, and with 
the result of only raising the temperature of the water a 
very few degrees, on account of its large volume. Loco- 
motives have shared to some extent in the general improve- 
ment in machinery. The boilers are better made, and are 
safer at the higher pressures now carried than they were 
formerly with a low pressure. Several new valve gears of 
great promise have been brought forward, both for locomo- 
tives and marine engines. Amongst them Joy’s motion 
should be again noticed. Mr. Webb says:—“The engine 
shown at Barrow has been at continuous work ever since 
the Barrow meeting, and has run 30,273 miles; we had it 
in for examination on the 18th inst., and found the motion 
practically as good as the day it went out of the shop, 
more especially the slides, about which so many of the 
people who spoke at the meeting seemed to have doubts. 
I do not think you could get a visiting card between the 
slides and the blocks; in fact, the engine has been sent out 
to work again, having had nothing whatever done to it. 
The first thing, of course, that will ap meg doing will be 
the tires; as far as I can see nothing else will want doing 
for some time.” 
A very fine engineering work has now been accomplished 
in America in reference to navigation, namely, the 
deepening of the channel at the mouth of the Mississippi 
through the training of the river by jetties and banks. In 
consequence, ships of large size may now go up the river— 
there being plenty of deep water above the mouth—and 
bring down grain cargoes, without the expense and incon- 
venience of trans-shipment, thus reducing the freight of 
corn to this country. This great improvement is the work 
of Captain Eads. A somewhat similar improvement was 
the blowing up of about 50,000 tons of rock from the bed 
of the river, at the narrow of Hell’s Gate, near New 
York. It isto be hoped that these good examples may 
spur on our friends on the Continent to improve their 
harbours, so that large channel boats may cross with 
comfort to the passengers, thus avoiding the exces- 
sive expense that a tunnel would involve. Great im- 
rovements have been made in the illumination of 
ighthouses by oil lamps ; a light equal to 1300 candles has 
been produced by Mr. Douglass, of the Trinity House, and 
now two such lights will be placed one above the other, 
where required. The electric light has made such 
numerous and rapid strides that it is impossible even to 
notice its various applications ; but on the one hand the 
lighting by Dr. Siemens of four miles of dock frontage at 
the Albert Dock of the London and St. Katherine Dock 
Company, together with the railway behind the ware- 
houses, and the warehouses and ships themselves, and, on 
the other hand, the elegant and steady domestic light of 
Mr. Swan, are excellent examples of the two extremes in 
this department. I believe we shall have the pleasure of 
closely observing the Swan light during our visit here. 
The lighthouse electric light is also a noble application of 
the great power of a — e electric light on the are prin- 
ciple. The most powerful electric light in the world is 
situated near here on the coast, between the Tyne and the 
Wear. It is possible, and even probable, that one of the 
great uses to which electric force will be applied eventually, 
will be the simple conveyance of power by means of lar 
wires ; and asa higher percentage of power is oniue 
being realised, this method will me more economical. 
I may mention that 60 per cent. has already been obtained. 
The invention of Messrs. Thomas and Gilchrist, by which 
a very large field of ironstone is now, for the first time, 
made available for the purposes of making good steel by the 
Bessemer process, bids fair to make very considerable 
alterations in the steel-making trade, and in the hands of 
Mr. E. Windsor Richards it has been made a great success, 
whilst in Germany there are several works also using the 
process largely. Mild steel is now being used to a great 
extent for the construction of steam boilers as well as of 
ships, and in steel castings for a variety of purposes, such 
as spur wheels, frames of portable engines, manhole door- 
frames, &c. &c. Amongst the uses to which steel may be 
ap is the manufacture of steel sleepers in place of wood. 
tis a very that there are now, or rather 
there were ae at Dusseldorf, in 1880, 70,000 tons of 
in use in Germany. Mr. 
ebb, o we, has exhibited a very promising arrange- 
ment of sleepers and ay ta to be made either of iron 
or steel, Steel sleepers should also be used for tramways. 


If, now, some clever ironmaster could only accomplish the 
task of making a good “street pavement” of cast iron, the 
increased demand for pig metal would be enormous. It 
has nearly been accomplished already, by several different 
modes of construction ; and there are very many streets 
where the luxury of wood pavement, which wears on 
rapidly, cannot be afforded, and where 
not stand the wear and tear of the heavy traffic. The use 
of ingot steel, or very mild steel, for making tin-plates is 
now an established thing, and manufacturers are now 
taking this metal for making large tinned sheets up to 7ft. 
by 3ft. The making of casks by machinery, cheaper and 
better than those made by hand, is now an accomplished 
fact by Mr. Ransome’s machines. There are twelve factories 
already established abroad, some turning out 2000 or 3000 
casks a week. This is a good case of English invention 
taking the lead ina manufacture. Amongst good mechani- 
cal appliances that have been proved to be highly valuable 
to the civil engineer may be mentioned the excavating ma- 
chine, which answers well for certain soils and situatio 
though not forall ; and the dredger of Messrs. Bruce an 
Batho, for excavating from the inside of piers in water. 
In manufacturing chemistry, which, with its numerous 
mechanical appliances, is much indebted to mechanical 
science and engineering, great advances have been made 
during the last dozen or twenty years. Aluminium has 
been brought into — use to a large extent, it being 
at once a very light metal and a very cleanly one. 
“ Anthracine,” obtained from coal tar, has been manufac- 
tured largely for the purpose of producing the various 
brilliant dyes now so common. New materials for making 
candles have been manufactured, in some cases by woey 
mechanical means, such as boiling together for some hours, 
at a pressure of several hundred pounds per square inch, 
neutral grease and water, when the water takes up the 
base, viz., glycerine, and leaves the grease as an acid 
ree. This same effect has been noticed in some steam 

ilers, where the same water, without admixture of fresh, 
has been used over and over again with surface con- 
densers. Then, again, large rotating chemical furnaces have 
been introduced ; and improved glass furnaces—particu- 
larly tank glass furnaces, in which the batch is put in at 
one end, and the working holes are towards the other end 
—have cheapened the actual ——- of glass, and are 
being worked largely on the Continent, and to some extent 
in this neighbourhood. Toughened glass has made some 
progress for certain purposes. Besides the improved and 
extended use of glass in lighthouse illumination, it has 
again been pressed into our service for other purposes, 
through our greatly extended knowledge of the laws of 
optics. Spectrum analysis has become of practical use, 
and photographs of the various Frauenhofer lines in the 
spectrum have been taken, as permanent records of each 
experiment. The such extended knowledge should have 
been developed by that one little instrument, the lens, is 
but natural; for the lens is at once the means by which 
we discover the extreme magnitude of some portion of the 
infinite works of the Almighty, in the architecture of the 
heavens, and by which we appreciate to some extent the 
extremely minute markings of a diatom, that one cannot 
see with the naked eye. At the same time we feel sure. 
that there are other markings still smaller, as every increase 
in the power of the microscope has always rendered 
visible some markings still smaller than the last; and in 
like manner has every increase in the power of the 
telescope developed more worlds and suns far away from 
our system, and beyond our “milky way.” An approach 
to the infinite in minuteness, and to the infinite in magni- 
tude and distance is thus furnished to us by one instrument 
alone. There was but one further observation that he 
would venture to make, and it is this When one looks 
back upon the goodly list of clever men and benefactors of 
the human race, who have lived, say during the last 100 
years, one is sometimes tempted to wish that more of those 
scientific men, who have had the most brilliant ideas, and 
been our greatest discoverers, should have striven to carry 
out their discoveries into practice. For instance, take 
Faraday’s beautiful discoveries in electricity. It was, in 
amanner, left to Sir Francis Ronalds, Professor Daniell, Pro- 
fessor Wheatstone, Fothergill Cooke, Dr. Siemens, and 
others, to develope from those discoveries the “ intelligence 
wires,” and “bands,” that now encircle the earth, and 
unite nations, and do so much to prevent misunder- 
ry tifying to kn th 

t is gratifying to know that the engineeri rofession 
has not been forgotten when honours have Sen outers 
on distinguished men; and amongst others may be named 
Sir William Fairbairn, Sir John Rennie, Sir Peter Fair- 
bairn, Sir Charles Fox, Sir William Armstrong, Sir Joseph 
Whitworth, Sir John Hawkshaw, Sir John Coode, Sir 
William Thomson, Sir Joseph pa Charles 
Hartley, Sir Charles Bright, Sir James en, Sir John 
Anderson, Sir George Elliot, Sir Daniel Gooch, Sir Henry 
Tyler, Sir Samuel Canning, Sir Edward Reed, and Sir 
Frederick Bramwell With many noble examples before 
us, and with signs of an improvement in many branches 
of commerce, he trusted that the latter part of the present 
century will, with somewhat greater exertion of thought 
and enterprise on our parts, be marked, not only by 
numerous small improvements, but by many substantial 
inventions for the good of mankind. 


A vote of thanks was pro by Mr. Abernethy, 
ya of the Institution of Civil Engineers, seconded 
y Sir Frederick Bramwell, and carried unanimously. 
A paper was then read by Mr. Lowthian Bell, 


On THE TrNE As CoNNECTED WITH THE History o 

ENGINEERING. . 
This paper rapidly skimmed over the life of Newcastle- 
on-Tyne. As a technical paper it little interest, 
but it was fluently written, and well read by the author 
himself. Being in itself almost an abstract of the eventful 
history of the locality, it does not abmit of being abstracted 

with advantage, and we must content ourselves with sayi 

that it left few subjects connected with the trade an 

manufactures of the town, theirrise and progress, untouched. 
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No discussion followed the paper; indeed, it was not 
calculated to provoke discussion in any way. 


Mr. F. C. Marshall then read his paper 


Ox tHE ProGREss AND DEVELOPMENT OF THE MARINE 
ENGINE. 

The author began by referring to a paper read at the 
Liverpool meeting in 1872, by Mr. F. J. Bramwell, F.R.S., 
on “ The Progress Effected in Economy of Fuel in Steam 
Navigation, Considered in Relation to Compound Cylinder 
Engines, and High-pressure Steam ;” then proceeded to 
continue the subject from the date of that meeting, to 
trace out whether any, and if so what, progress had been 
made ; further, to consider whether or no we have reached 
the finality so strongly deprecated by Sir Frederick Bram- 
well in the discussion referred to, and if not, then in what 
direction we are to look for further development. 

From a table it would seem that the steam pressures are 
now much higher, the boilers have less heating surface, 
and the cylinders are much smaller for the indicated horse- 
power developed, than in 1872 ; and at the same time the 
average consumption of fuel is reduced from 2°11 Ib. to 
1828 Ib., or by 13°38 per cent. The author then briefly 
described the modern marine engine and boiler. The three 
great types of compound engines may be placed as follows in 
the order of their general acceptance by the shipowning com- 
munity : (1) The two-cylinder intermediate-receiver com- 
pound engine, having cranks at right angles. (2) The Woolf 
engine in the tandem form, having generally the high- 
pressure and low-pressure cylinders in line with each other, 
but occasionally alongside, and always communicating 
their power to one crank. Such a pair of engines is used 
sometimes singly, oftener two pairs together, working side 
by side to cranks at right angles ; recently three pairs 
together, working to cranks placed 120 deg. apart. The 
system affords the opportunity of adding yet more engines 
to. the same propeller to an indefinite extent. (3) The 
three-cylinder intermediate-receiver compound _ engine, 
with one high and two low-pressure cylinders, the steam 
passing from the high-pressure cylinder into the receiver, 
and thence into the two low-pressure cylinders respec- 
tively. The cranks are placed at equal angles apart round 
the crank shaft, so as to balance the forces exerted upon 
the shaft. These three types may be said to embrace all 
the engines now being manufactured in this country for 
the propulsion of steam vessels by the screw propeller. In 
their leading principles they also embrace nearly all 
paddle engines now being built, whether the cylinders be 
oscillating, fixed vertically, or inclined to the shaft. ‘The 
compound engine in fact, in one of these three forms, may 
now be said to be universally adopted in this country ; and 
the question of the relative value of simple expansion in 
one cylinder, and of compound expansion in two or more 
cylinders, which agitated the minds of some of our leading 
engineers teh years ago, is now practically solved in favour 
of the latter. The marine boiler of to-day is in all its 
main features the same as it was ten years ago. The 
single-ended boiler, made with two, three, and some- 
times four furnaces, is the simplest form, and for all powers 
under 500-indicated horse-power is the most generally 
adopted. Thedouble-ended form is largely used. It has been 
found more economically efficient than the single-ended 
form, by as much as 10 per cent. in the writer's own expe- 
rience. It is generally adopted for engines of large 
power, but for small power is inconvenient, owing to its 
oceupying more room lengthwise in the vessel, and also 
involving two stokeholds and therefore more supervision. 
At one time great difficulty was found in keeping the 
bottoms of boilers of this kind tight. Owing to their 
Jength, the unequal expansion due to different tempera- 
tures at the top and bottom caused severe racking strains 
on the bottom seams and rivetting—so severe in some 
cases as to rend the plating for a large part of the bottom 
circumference of the shell. This difficulty has now 
been to a large extent got over, in consequence of 
the greater attention given to the form and direction 
of the water spaces in the boiler itself, so as to induce 
cireulation of water; the introduction’ of the feed- 
water at the top instead of near the bottom; the more 
careful management now usual on the part of engineers ; 
and lastly, the use of larger plates, welded horizontal 
seams, drilled rivet holes, and more perfect workmanship 
throughout. A modification of double-ended boiler is 
that introduced by Mr. Alfred Holt. It has many decided 
advantages, but is costly to make. The formation of the 
two ends into separate fire-boxes leaves the bottom of 
the boiler free to adapt itself to the variations of tem- 
perature to which it is een The separation of the 
furnaces from the combustion chamber, excepting 
through the opening afforded by a connecting tube, is an 
advantage in the same direction, and avoids almost entirely 
the racking strains due to irregular furnace action. 
The weight of water carried is leas, and that of the 
boiler may also be made less ; while the elliptical form of 
the two ends gives greater steam space. A type of boiler 
fargely used in her Majesty's Navy, somewhat like a loco- 
motive hojler, is highly efficient in regard to weight and 
power developed. Many examples have yielded one 
indicated hoig2-power in the cylinders for every 3 square 
feet of heating aurface, under natural draught and with a 
very moderate height of funnel; and this with a con- 
sumption of fuel not exceeding 24 Ib. per indicated horse- 
power per hour under a working pressure of 60 1b. With 
the aid of a steam jet in the funnel, the heating surface 
per indicated Lorse-power has fallen below 25 square feet. 
The Jarge watery surface afforded for escape of steam 
vecures almost entire freedom from priming, without the 
ineumlbrauce of steam domes ; 
chamler allows of the thoyongh combustion of the gases 
before their passage through the tubes. The locomotive 
type of boiler hax lately occupied the writer’s attention, 
with a view to its more definite introduction into marine 
work. The diflivulties lowever, which lie in the way of 
applying it to steamers going long voyages, are very great. 
The principal difficulty lies in the necessity of burning a 


large quantity of fyel in a very limited space and time. 


and the large combustion | 


This can only be done either by direct pressure or exhaust 
action applied at the furnace. In other words we must 
either p2 aa the funnel, which will absorb a_ large 
amount of power, but would be comparatively easy of 
application ; or our stokers, as is the case with our miners, 
must work under a pressure of air. The writer stated that 
his experience in the manufacture and working of steel 
boilers was satisfactory. Many steel boilers of sizes vary- 
ing from 6ft. diameter to 14ft. 6in. diameter have left the 
works at St. Peter’s since 1877, when the first was made ; 
and in no case has there been a failure of a plate after 
being put into a boiler, either in the process of manufac- 
ture or in working at sea. The mode of working is as 
follows :—For shell plates, from Zin. to fin. thick, to warm 
each to a dark red heat before rolling, having previously 
drilled a few holes to template for bolting the strakes 
together ; the longitudinal seams are usually lap joints 
treble rivetted, requiving the corners to be thinned, which 
is done after rolling. The furnace plates are generally 
welded two plates in length, and flanged to form 
Adamson rings, and at the back end to meet the 
tube plate; the back flame-box plates are flanged, 
also the tube plates and front and back plates, and 
wherever work is put on to the plate it is annealed 
before going into the place. The rivet holés are drilled 
throughout. In the putting together the longitudinal 
seams of the thicker plates of the shells, great care is 
always taken to set the upper and under plates for the lap 
to their ae angle before they are bolted together, a 
point generally overlooked by the practical boilersmith. 
The question of corrosion is one which is gradually being 
answered as time goes on; and so far very satisfactorily 
for steel. Some steel boilers were examined a few weeks 
ago which were amongst the first made; and the superin- 
tending engineer reports, “There is no sign of pitting or 
corrosion in any part of the boiler; the boilers are washed 
out very carefully every voyage, and very carefully 
examined, and I cannot trace anything either leaking or 
eating away. No zinc is used, only care in washing out, 
drying out, and managing the water.” This is the evidence 
of an engineer with a large number of vessels in his charge. 
On the other hand, some of our most prominent Liverpool 
engineers always use zinc, and take care to apply it most 
strictly. The evidence of one of them isas follows :—“ We 
always fix slabs of zine to most boilers, exposing not less 
than a surface of one square foot for every 20 indicated 
horse-power, and distributed throughout the boiler. This 
zine we find to be in a state of oxide and crumbling away 
in about three months. We then renew the whole, and 
find this will last twelve months or more, when it is 
renewed again. Meanwhile we have no pitting and no 
corrosion; but, on the contrary, the interior surfaces 
appear to have taken a coating of oxide of zine all over, 
and we have no trouble with them.” Then the writer 
considered our present marine engine as to its efticiency 
and capability of further improvement. The weight 
of machinery, water, and fuel carried for propelling 
ships has not had due attention in the general practice of 
engineers. By the best shipping authorities the writer is 
assured that every ton of dead weight capacity is worth 
on an average £10 per annum as earning freight. Assum- 
ing, therefore, the weight of the machinery and water of 
any ordinary vessel to be 300 tons, and that, by careful 
design and judicious use of materials, the engineer can 
reduce it by 100 tons, without increasing the cost of work- 
ing, he makes the vessel worth £1000 per annum more to 
her owners, That there is much room for improvement 
in this direction is shown by the following statement, 
giving, for various classes of ships, the average weight of 
machinery, including engines, boilers, water, and all fittings 
ready for sea, in pounds, per indicated horse power :— 


Ib. per L.H.P. 
Merchant steamers ... 
Engines specially designed for light draught vessels 2 


Royal Navy, Polyphemus class (given by Mr. Wright) 180 
Torpedo vessels 60 
Ordinary marine boilers, including water ... 196 
Locomotive boilers, including water 60 


The ordinary marine boiler, encumbered as it is by the 
regulations of the Board of Trade and of Lloyd’s Com- 
mittee, does not admit of much reduction in the weight of 
material or of water carried when working. The intro- 
duction of steel has reduced the weight by about one-tenth ; 
but it will be the alteration of form, to the locomotive, 
tubulous, or some other type, combined with some method 
of forced draught, to which we must look for such reduc- 
tions in weight of material and water as will be of any 
great commercial value. The engine may be reduced in 
weight by reducing its size, and this can only be done by 
increasing the number of revolutions per minute. It has 
hitherto been the practice to treat the propeller as 
dependent upon the size of engines, draught of water, and 
speed required. This process should be reversed. The 
propeller’s diameter depends on the column of water 
behind, necessary to overcome the resistance in front of it 
due to the properties of the vessel. This fixed, the speed 
will then fix the number of revolutions, which will be 
found much greater than is usual in practice ; and from 
this the size of the engines and boilers will be determined. 
Great saving in weight can be effected by careful design 
and judicious selection and adaptation of materials ; also 
| by the substitution of trussed framing and a proper mode 
| of securing the engine to the structure of the vessel, as 
| worked out in H.M.S. Nelson, by Mr. A. C. Kirk, of 
Glasgow, and in the beautifully designed engines by Mr. 
| Thornycroft, in place of the massive cast iron bedplates 
| and columns of the ordinary engines of commerce. The 
| same may be said of the moving parts. In fine, the hull 
| and engines should be as much as possible one structure ; 
| rigidity in one place and elasticity in others is the cause of 
most of the accidents so costly to the shipowner ; under 
such conditions mass and solidity cease to be virtues, and 
the sooner their place is taken by careful design, and the 


use of the smallest weight of material—of the very best 
kind for the purpose—consistent with thorough efticiency, 
the better for all concerned. Coming to the question of 
the consumption of fuel, a considerable saving has been 
effected in nine years, as shown in the following table :— 


Item. 1872. 1881. 
Working pressure, lb, sq. in, 
Heating surface per I.H.P. sq. ft. 4°64 3-919 
Piston speed, feet per min.... 376 467 y 
Coal burnt per ILH.P., Ib. ... 211 1°828 


This shows a saving equal to 13°38 per cent. in quantity 
of fuel consumed, Mr. Marshall then read a letter from 
Mr. Alfred Holt, of Liverpool, bearing on this subject, 
in which Mr Holt spoke favourably of the single-crank 
engine, and stated his belief that the compound system 
would ere long be abandoned for the simple engine. He 
is endeavouring to feel his way to using the steam in one 
cylinder only, and so far the results have been encouraging ; 
and he is now fitting a 2200-ton vessel on that system, 
He is also endeavouring to do without a crank shaft, the 
forward end of the screw shaft carrying an ordinary crank 
with overhung pin, This experiment also promises satis- 
factorily. In his opinion the great improvement of the 
immediate future is to increase the steam production of 
our boilers. A ton weight of a locomotive boiler pro- 
duces as much steam as 6 tons of an ordinary pele oh 
boiler. Mr. Holt speaks of the coal account as one of the 
minor disbursements of a steamer. He does not give tie 
ratio which coals bear to the total disbursements, but from 
other reliable sources Mr. Marshall found that, according 
to the direction of the voyage, it varies from 16 to 20 per 
cent.—or, say, an average of 18 per cent.—of the total 
disbursements, in a vessel carrying a cargo of 2500 tons, 
This will represent to-day about £3000 per annum, and in 
1872, at equal prices, the cost would have been £3750— 
showing a saving of £750, equal to a dividend of, say, 
3 per cent. on the value of the ship, Again, the cost of 
coal per mile run for such a vessel in 1872 would have 
been at least 16}d.; to-day it does not exceed 13d. The 
marine boiler as now made is very efficient, but if the 
quantity of steam used be considered, in relation to the 
increased pressure, it will be seen that the boiler of to-day 
is little if any more efficient than that of ten years ago. 
The present boiler has an evaporative efticiency of about 
75 per cent., and cannot be much improved so long as air 
is supplied to the furnace by the natural draught. To 
increase the efliciency from 75 to 82% per cent. would 
require about double the heating surface, the weight of 
boiler and water being also doubled, while the gain would 
only be 10 per cent. Mr. Blechynden’s formula, used in 
Mr. Marshall’s works for weights of cylindrical marine 
boilers of the ordinary type, and for pressures varying 
from 50 Ib, to 150 Ib., is as follows :— 


w = (8 + D*L); 


28 15) 
when 8 = D?L, which is a common proportion. 

Here W = weight in tons. 

P = working pressure as on gauge, 

8S = heating surface, in square feet, 

D= diameter, in feet, 

L= length, in feet, 

(=a constant divisor, depending on the class of 
rivetting, &c. For boilers to Lloyd’s rules, 
and with iron shells having 75 per cent. 
strength of solid plate, C= 13,200. 

This formula, if correct—and it is almost strictly so— 
would give the relative weight of boilers per sq. ft. of 
heating surface, for 1051b. and 150 1b, total pressure, 
assuming we wish to increase the efficiency 10 per cent., 
as follows :— 


Weight at 1051b. = 105 x ic 


» 150,,= 150 x 
Hence the ratio of weight = = =8°5 


In other words the boiler with the higher efliciency would 

weigh two and a-half times that with the lower efficiency. 

In the case of a vessel of 3000 tons, with engines and 

boilers of 1500 indicated horse-power, the letwehacibnn of 

locomotive boilers with forced draught would place at the 

disposal of the owner 150 tons of cargo space, representing 

£1500 per annum in addition to the present earnings of 
such a vessel 

Mr. Thornycroft has for some years used the locomotive 
form of boiler for his steam launches, working them under 
an air pressure—produced by a fan discharging into a 
closed stokehold—of from lin. to Gin, of water, as may be 
required. The experiments made gave an evaporation of 
7°61 lb. of water from 1 Ib. of coal at 212 deg. Fah., with 
2in. of water pressure, and 6°41 lb. with Gin. of pressure. 
These results are low; but it is to be remembered that the 
heating surface is necessarily small, in order to save weight, 
and the temperature of the funnel consequently high, rang- 
ing from 1073 deg. at the first pressure and 1444 deg. at 
the Gin. With the ordinary proportions of locomotive 
sractice the efficiency can be made equal to the best marine 
wy when working under the water pressure usual in 
locomotives, say from 3in. to 4in., including funnel draught. 
It has fallen to the lot of the writer to fit three vessels 
recently with boilers worked under pressure in closed 
stokeholds, The results, even under unfavourable con- 
ditions, were very satisfactory. The pressure of air would 
be represented by 2in. of water, and the indicated horse- 
power given out by the engines was 2800, as against 1875 
when working by natural draught, or exactly 50 per cent. 
gain in power developed. 

Mr. Marshall then proceeded to refute the arguments 
which may be urged against the use of the locomotive 
boiler at sea, and which we need not reproduce, 
Coming to the engines, Mr. Marshall said that the total 
working pressure of to-day may be accepted as 105 Ib., or 
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equal to seven atmospheres. If it were boldly accepted 
that eleven atmospheres, or 165 1b., were to be the standard 
working pressure, the result would be a gain of 14°55 per 
cent., provided no counteracting influence came into play. 
Of course, there are forces which war against the attain- 
ment of the full extent of this advantage, viz., the greater 
condensation in the cylinders and loss in the receiver or 
passages. In regard to the former, it may be questioned 
whether by steam jacketing the high-pressure cylinder, 
correctly proportioning the steam passages, and giving a 
due amount of compression in both cylinders, this may 
not be reduced far below the generally received notion ; 
and the latter cause of loss may be considerably reduced in 
its effect by a more carefully chosen cylinder ratio. The 
ratio usually adopted, between 3°5 and 4 to 1, whether the 
pressure be 701b, or 99 1b., may well be questioned. With 
a cylinder ratio of 2°95 to 1, the economic performance is 
very good, and equal to any with the higher ratio, A 
lower cylinder ratio has another advantage of considerable 
value, viz., that the working pressure can be much reduced 
as the boilers get older, while by giving a greater amount of 
steam the power may be maintained—at an extra cost of 
steam, of course, but not so great a cost as with higher ratios. 
The cut-off in the high-pressure cylinder usually takes 
place at about 0°6, and the ratio of expansion has decided the 
ratioof cylinders, The use of separate starting valves in both 
cylinders obviates that necessity. The difficulties in the 
way of taking advantage of the AP economic properties 
of greater pressures than hitherto used on board ship, are, 
it is submitted, not insuperable, and it would be to the 
interest of all that they should be firmly and determinedly 
met, It may be accepted as an average result that the 
Woolf engine, as usually arranged, will use 10 per cent. 
more steam than the receiver engine for the same power. 
Of the three-cylinder receiver type the data are insufficient 
to form a definite opinion upon; but so far the general 
working of the Arizona is stated to be as good, economi- 
cally, as any of the two-cylinder receiver class, The sur- 
face condenser remains as it was ten years ago, with 
scarcely a detail altered. In most engines it remains a 
portion of the framing, and as such adds greatly to the 
weight of the engine. It is a question seriously worth 
consideration whether or no the surface of tubes can be 
reduced. The practice at present is to make the surface 
one-half the boiler surface as a minimum, that is, equal 
to about 2 square feet per indicated horse-power. In prac- 
tice, the writer has found 1'4 square feet per indicated 
horse-power to maintain « steady vacuum of 27}in. 

Mr. Marshall has just completed six pairs of engines for 
three twin screw ships, having steel shafts of 10in. 
diameter, and has in each case run the engines at 120 
revolutions per minute, while indicating 1380-horse power 
from each pair for ten to fifteen hours without stopping ; 
and in no case has a single bearing or crank-pin warmed 
or had water applied, the surfaces on examination being 
perfect. In these engines all working bolts, pins, and 
rods, except the piston and connecting rods, are of steel, 
all rods in tension being loaded to 8000 Ib, per square inch, 
The boilers are of the Navy type, made throughout of 
Siemens-Martin steel plates, rivetted with steel rivets, all 
holes drilled. Furnaces are welded and flanged; the 
tubes are of brass. In comparison with an ordin 
merchant steamer’s iron boilers of the double-ended type, 
they weigh, including water and all appurtenances, as 


follows :-— 
Double-ended Type. Navy Type. 
LHP. ... 1400... 2760 
Draught ... Natural ... Forced 


The screw propeller is still to a t extent an unsolved 
problem, We have no definite rule by which we can fix 
the most important factor of the whole, namely, the 
diameter. Mr. Froude has pointed out that by reducing the 
diameter, and thus the peripheral friction, we can increase the 
efficiency ; and this is confirmed by cases—of Iris reduced 
2ft. 3in., and the Arizona reduced 2ft. This must of 
course be qualified by other considerations. The ship has 
by her form a definite resistance, and a certain speed is 
required ; if the propeller be made too small in diameter, 
the ship will not fe riven at the required speed, except 
at serious loss in other directions. This question was too 
large and complicated to be dealt with here, and should, in 
the first instance, be made the subject of careful and 
extended experiment, on which a separate paper should be 
written. 

To sum up the whole. Progress has been made durin 
the past nine years, and in the following particulars :—(1 
The. power of the engines made and making show a great 
increase. (2) Speeds hitherto unattainable are now seen 
to be possible in vessels of all the various classes, (3) The 
consumption of fuel is reduced by 13°38 per cent. on the 
average ; and numbers of vessels are now working on 
much less coal than that average, while the uality of the 
coal is in nearly all cases very inferior, so that it is not 
unfair to take credit for 20 per cent. reduction. (4) The 
working pressures of steam are much increased on the 
average, and are still increasing ; many steamers now being 
built for 120 1b. per square inch, while 90 Ib. is the 
standard pressure now required, 


This was an admirable paper and fully illustrated by 
diagrams, which were, however, hardly needed to make 
the sense of the author quite clear. It was followed by a 
discussion which was, we regret to say, in no way worthy 
of the paper. This discussion began when the paper was 
concluded, and adjourned when the meeting broke up for 
luncheon, and to visit the works of Sir William Arm- 
strong and Co., and Messrs, Spencer’s Steel Works at 
Newburn. It was resumed, however, on Wednesday 
morning, and, for the sake of compactness, we give the 
whole substance of the discussion on both days here. It 
was commenced by Mr. Kirk, who paid the author of the 
paper a well merited compliment. He agreed with him 
that no great step had been made in the last ten years to 
— what had been done before. The result of using 

igher and 7 oa pressures was that in a sense the 
advantage of the compound engine in reducing strains 


had disappeared, and these strains were now as great as 
in the ad simple engine. If still higher pressures were 
used, they would be driven to use more cylinders, He 
then referred to the engines with three cylinders designed | a 30ft. flue, 4ft. 3in. diameter, evaporated 8°75 Ib. per pound 
by Rowan. As to the actual consumption of coal at sea, | of coal. Only for steel he could not have got over the 
that might be taken as 2 Ib. e horse per hour with North- | difficulties which lay in the way of manufacturing these 
country and 1°81b, with Welsh coal. Concerning the | flues. He was followed by Mr. J. Head, Mr. Crampton, 
Woolf engine, it was no doubt less economical than the and other speakers, who, however, added little to what 
vacuum engine, because there was a greater range of tem- | had gone before of a very practical character. Mr. 
perature in the small cylinder. To Mr, Cowper he thought | Marshall replied on the whole discussion, and a vote of 
was due the credit of introducing the vacuum type of | thanks was passed to him. A paper was then read on 
engine, in which the small cylinder was kept warm. The | “ Printing Machinery,” by Mr. Jameson, our notice of 
tandem type had the advantage that it could be multiplied | which we must reserve, and a visit was then paid to the 
almost indefinitely on the same crank shaft, as, for | office of the Newcastle Chronicle, where the machine 
example, in the City of Rome. He then referred to the | described was seen at work. Subsequently the members 
three-cylinder engine of John Elder; and went. on to | and visitors were carried by train to Jarrow, where 
explain that making engines light made them costly, and | luncheon was provided by Messrs. Paterson, and the 
shipowners-would not pay for them ; and weight was after | works of the company were inspected. The annual dinner 
all not always of much importance. _Asto marine boilers, | of the Institution took place on Wednesday night, and 
he regarded the type as fixed for the present, partly by | was numerously attended. 
the restrictions of the Board of Trade and Lloyds’. He} On Tuesday, after the reading of Mr. Marshall’s paper, 
doubted, too, whether great draught could be made to do the members were admirably entertained by the local com- 
on long voyages, but for short voyages to be made at high mittee, and then proceeded to visit the works of Sir 
aot, he regarded its use as the only solution of a, William Armstrong and Co., and the steel works of 
ifficulty. As to surface condensers, it made no difference ; Messrs. Spencer at Newburn, The first we have already 


power on 3750-horse power. An experiment carried out 
in Germany with a land boiler gave an evaporation of 
10°85 lb. with his flue. When the side flues were sloped off, 
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Fig. 1. -TRANSVERSE SECTION OF 35-QUARTER BREWERY. 
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whether the water was inside or outside the tubes, 
Their efficiency depended on the circulation of the water. 
After saying a few words in favour of steel, he said that 
no connection existed between the size of the engine and 
the size of the propeller, the diameter of which was fixed 
more by the peculiarities of the shaft than by anything 
else. Mr. Crowe defended Mr. Holt’s type of single crank | BREWING IN ENGLAND. 
engine, saying that with steam handling gear they never | No. IV. 
—— By enh. — from other speakers, | Tue brewery illustrated in our impressions of the 20th 
Sir F. J. Bramwell caused a good deal of amusement by | 224 27th May was a good example of a first-class brewery 
relating his experiences during a recent trial of the of large capacity. In describing some of the plant used in 
such breweries, we may also illustrate that of some 


Anthracite, at which Mr. Thorneycroft was present. He 
worked the engines until the steam pressure fell to zero, | breweries of somewhat smaller size. The general arrange- 


and then they kept going at 30 revolutions per minute, ! ment of a 35-quarter brewery, erected in 1878 by Messrs. 
we presume, on the vacuum. Mr. Thorneycroft had to G. J. Worssam and Son, of London, may be gathered 
take a candle into the boiler room to find the fire, and from the section and plan given herewith. The sectional 
carried away all that was left in the grate in one hand. | elevation, Fig. 1, is taken just within the front wall, and 
The total a including getting M+ steam, was at | the plan, Fig. 2, is of the mash-tun stage and tun room. 
the rate of 1°79lb. per horse-power per hour. Forced | In these a is the cold water tank, ) the hot water boiling 
draught had been used in American steamers burning | back, ¢ the wort receiver, d the wort boiling back, e the 
anthracite thirty years ago. malt elevator, f the grist case, 7 the malt case, i the mash 
Mr. Parker held that the working pressure was now | tun, ¢ the wort pump, j the ous back, & the steam engine, 
more nearly 100 Ib. than 77 lb., as given by Mr. Marshall. | / the malt mill, m the refrigerator, » the fermenting tun, 
The introduction of steel and of corrugated steels had | 0 the cooler, and p the brewers’ room. The boiling back, 
permitted an increase of pressure of 30 per cent. in 2} | as made by Messrs. Worssam and Son for this and other 
years, If boiler shells could be made up of solid rings, | breweries, is illustrated by Figs. 3 and 4, Fig. 3 being an 
they would save the 25 per cent. of strength now lost hy elevation and Fig. 4 a half plan. These backs are chiefly 
the seams, and might higher pressures accordingly. | employed for boiling large quantities of wort, and are 
As to the higher factor of safety, 6 to 1, required by the | fitted with a double arrangement of steam pipes, techni- 
Board of Trade, he did not see that it was needed save to | cally called coils, although they do not partake of that form. 
ard against loss by corrosion, and a thick plate suffered less | In our illustrations 8S are the steam coils, having outlets 
in this way than a thin; and allowance should be made} OO and inlets II. The steam entering at II 
accordingly. As to large steamers like the City of Rome, | through the copper pipes in the direction shown by the 
he thought twin screws would have been better than | arrows, the gun-metal main pipe being cast with a 
single, diaphragm at s, to prevent the steam passing straight 
Mr. Rich ex grave doubts that a higher economy | through it. A A are two dome-topped copper strainers, 
than 1°88 Ib. of coal per indicated horse-power per hour | which prevent the hops entering the draw-off pipes. 
had ever been obtained at sea. His experience showed | These strainers can raised or lowered at pleasure by a 
that more could not be got on land with the best engines. | screw worked with a pair of mitre wheels and the hand 
Mr. Nicholl followed Mr. Rich, and spoke in favour of | wheel 2, CC show the gun-metal chains, broken off, that 
forced draught. are used for raising the coils for cleaning purposes. These 
Mr. Fox then got up to defend his corrugated flues. In | chains pass over a pair of steel chain wheels w w, worked 
substance what he cad was that he has now 3700 flues in | by means of a worm and worm wheel by the large hand 
use, of which 2472 are in marine boilers, He has had in} wheel H. To the opposite ends of these chains there are 
all eight failures. The evaporative efliciency of his flues | attached two counter-balance weights BB. DD are two 
is better than that of the ordinary flue by about 450-horse | copper doors hung on hinges, with cast iron frames, This 


fully described, the second we shall notice in a succeeding 
impression. A visit was also paid to the swing bridge. 

In the evening about 200 members and visitors dined at 
Jesmond Deane by special invitation of Sir William Arm- 
strong. 
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BREWERY PLANT.—BOILING BACK AND SKIMMING APPARATUS. 


Hy 


Fig. 8.—PONTIFEX’S PARACHUTE SKIMMER. 


copper boiling back is 21ft. by 20ft. by 8ft. Gin. The two 
coils are rather more than usually powerful, and contain 
about 486ft. of copper pipe 4}in. diameter, giving a heat- 
ing surface of 540 square feet. 

In our impression of the 27th May, reference was made 
to the “skimming principle,” as it is termed, by brewers, 
that is, the skimming of the yeast from the fermenting 
squares, instead of being performed by hand by means of 
a parachute, or allowed to take place unassisted by flowing 


WORSSAM'S LARGE BOILING BACK. 


_ automatically out of the fermenting vat, is done by | wheels running on rails fixed on the top of the yeast 

mechanical appliances, An illustration of one form of | boards; this carriage has the skimming board d suspended 
| this — as fitted to a fermenting square by Messrr. | to it by two long screws, with which the height of the 
|G. J Worssam and Son, is given in ig. 6. In this illus- | skimming board is regulated to suit the trough. The 
| tration a is a copper trough the whole length of one side | travelling carriage e is drawn backwards and forwards 


of the square, with discharge pipe }, through a stuffing- | along the square by an endless chain, with winch fixed on 
box in the bottom ; the height of the trough is regulated | yeast boards, not shown in the illustration on account of 
according to the depth of the beer with the screw and | the break in the yeast boarding for the purpose of showing 
hand wheel as shown; eis a travelling carriage with ‘the internal machinery of the square. The skimming 


= 
| | 
| 
| 
Fig. 7.—_PONTIFEX’S FERNENTING ROUND, WITH SKIMMER. 
Fig. 6.—Worssam’s Fermenting Squcre, with Skimmer and Attemperator. 
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PASSENGER STEAMER FOR TRIBUTARIES OF THE AMAZON. 
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board is hinged to the screw, so as to admit of the board 
tilting up when passing backwards over the yeast, but 


cc constitute an attemperator, water being admitte 
and passing out at g. 

Another form of skimmer with revolving yeast board is 
shown in Fig. 7, as made by Messrs. Pontifex and Wood, 
London. In this arrangementthe skimming pan is oblong 
in plan, and a little less in length than the radius of the 
fermenting round in which it is employed. It is sus- 
pended from an adjustable screwed rod which passes 
through a transom above the round, and the pan is pro- 
vided with a plug for keeping the yeast back until it is 
desired to skim it off. The board, which is hinged on a 
vertical pin at the inner end of the pan, is pushed once or 
twice round the tun, and the whole of the yeast is thus 
swept into the pan and carried off by the pipe below, 
which s through a stuffing-box in the bottom of the 
tun. The plug in the skimming pan bottom is raised by a 
small cord or chain running over a pulley, as shown. 


COAL 
STORES 


HOP stores 
Fig. 2.—PLAN OF 35-QUARTER BREWERY. 


A very generally used parachute skimmer, as made by 
Messrs. Pontifex and Wood, is shown at Fig. 8. Skimming 
with this is much more rapidly effected than when done 
wholly by hand, but even with this a good deal of labour 
is required to skim cleanly after the plug is raised. The 
arrangement of the apparatus and its adjustment are 
clearly shown in the engraving. 

In this place we may refer to the proposal which has 
been made to filter worts by means of, mechanical filters, 
before putting them into the fermenting tuns, It has 
been observed that worts, though bright from the washing 
tun, and which remain bright in boiling, always leave a 
deposit in cooling. Most of this deposit is found on the 
cooler bottom or on the refrigerator surfaces, but a good 
deal of the substance remains in suspension and finds its 
way into the fermenting tun. This substance, which 
might be removed by filtration, is of a viscous and strongly 
glutinous character ; and it is assumed that when the yeast 
is added to the wort the vitality of some pf the yeast is 
probably considerably diminished. by the tendency which 
this suspended glutinous matter will have to attach itself 


,endosmosmic action which goes on in the 
when being drawn forward the board is rigid. The ley | fermentation and yeast cell growth between the fluid 
at f | within the cell and that which surrounds it. Such of the 


to the yeast cells, and by coating them prevent the 


process 


yeast cells as are not sufficiently vigorous to grow in spite 
of this coating, succumb and fall to the bottom of the 
vessel. If this view is correct, and affords an explanation 
of the cause of deteriorated yeast and imperfect fermenta- 
tion, there would seem to be reason for removing all 
suspended matter from worts; and probably no filter would 
be better for the purpose than the filter presses now so 
largely used in many manufacturing industries. 


LIGHT DRAUGHT SCREW STEAMER. 


THE accompanying engraving illustrates a screw steamer built 
and engined by Mr. Edward Hayes, of Stoney Stratford, 
Bucks, to the order of Mr. Alex. Mitchell, of Dundee, and 
specially designed for passenger traffic on the smaller tributaries 
of the Amazon. Length over all, 56ft. 6in.; breadth, extreme, 
15ft. 10in. ; ditto, on waterline, 13ft. 10in. ;depth amidships, 4ft. 9in.; 
draft, 4ft. aft., 3ft. forward. The frames, of angle iron, 1}in. by 
lhin. by jin., spaced 24in. apart.; skin plating of steel, garboard 
and sheer strakes, ;%in.; rest, din. The keel, stem and stern 
frames, are of bar iron, and are formed throughout in two 
thicknesses, so as to admit of the boat being divided longitudinally 
in two parts, each of which is also divided in two transversely, 
having double frames at junction; this arrangement will 
greatly facilitate the shipment of boat by dividing it into four 
sections of moderate size. The passenger accommodation is 
arranged in a deck-house aft. The whole length of the boat is 
covered by an iron sundeck, jyin. thick, carried on light wrought 
iron columns. The main deck is of teak throughout.. The 
machinery consists of a high-pressure non-condensing engine, 
having an inverted cylinder 10in. diameter by 14in. stroke, sup- 
ported on a cast iron frame. The feed pump is worked directly 
from engine. A bilge injector is fitted for clearing the bilge of 
water, and a donkey pump for feeding the boiler and pumping 
on deck. The propeller is three-bladed, of cast iron, 3ft. 7in. 
diameter. The boiler is of the locomotive type. The fire-grate, 
2ft. 9in. and 2ft. 3in.; having fifty-seven tubes, 2in. outside by 
6ft. 5in. long, to work at 701b. per square inch. The boat is 
completed, as far as possible, in every detail, so as to reduce to 
a minimum the work to be done in the way of putting together 
at Para; the construction of hull and machinery has been 
carried out under the superintendence of Mr, J. Pollock, 
63, Great Tower-street, 


STEEL CASTINGS. 


Aut who have had any experience in producing or obtaining 
steel castings of rather more complex form or heavier than usual 
will know that a gold medal for solidity, soundness, and toughness 
in castings varying from a few pounds up to spur wheels weigh- 
ing over six tons each is not very easily gained. The Hadfield 
Steel Foundry Company, Sheffield, seem, however to be particu- 
larly fortunate in their production of steel castings of various 
kinds, and especially of steel wheels. A gold medal has been 
awarded for excellence in steel castings at the Melbourne Exhi- 
bition, and especially for steel wheels for colliery and general 
mining and contractors’ use. One of these wheels, taken from 


stock, was recently tested by hammering when cold with a 14 Ib. 
sledge hammer on an anvil inte the ferm shewn by the annexed 


illustration, which was done without the slightest fracture, and 


f | the makers undertake that all these wheels will stand this, and 


that they may afterwards be put into a fire and rehammered 
into their proper form and be as good for work as before. One 
user of several thousands of small wheels of this form at work, 
took one that with others left upon their axles to continue 


working, had run 41,000 miles, and"carried about 10,000 tons of 
coal. The wheels being but 9in. diameter, and weighing 14 Ib., 
had made about 96,190,000 revolutions, and after this the state 
of the rim was still only as shown by the dotted line in the 
annexed cut. These facts speak for themselves, but it is not only 


< 


[ 


with these small steel castings, but with large castings such as 
those above referred to that Mr. Hadfield’s company seems so 
successful. 


rance the proposed bounty on steamships is alread: os 
effect, but while the building new steamers ma; anti- 
cipated, new factories are already being established, which by their 
competition will — any increased profit to existing Ship- 
builders. Most of the machinery for these factories is, according to 
Messrs. Matheson and Grant’s “‘Engineering Trades Report,” 
being ordered from England; the iron trade here will probabl 
also share directly or indir in the supply of the material ; an 
the vessels when completed will have to compete at low rates of 
freight, with British-owned ~~ In America a bounty on shi 
building, though talked of, is hardly likely to be granted, for it 
would be useless unless followed by heavy subsidies, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE STRENGTH OF NUTS. 

S1r,—I shall be obliged to any reader who will give me a rule for 
calculating the thickness of nuts, so that they will just strip their 
threads at the time the bolt is on the point of breaking. The 
strength of a nut is a function of its thickness and the cireum- 
ference of the hole; but the strength of a bolt is a function of the 
square of its diameter. Ought not nuts, then, vary in thickness 
as the squares of the diameter of the bolts? In using lock nuts 
which should be on top—the thick one or the thin? HELIX, 

Manchester, July 25th. 


Srr,—Having read the correspondence respecting safety valves, 

I beg to enclose tracing of one that has given satisfaction after the 
first few trials. The springs connected with these valves have been 
severely tested. The safety valves are set to keep a working 
pressure of 801b. The valves blow off freely at 8251b. The 
springs were tested in pairs in the following manner :—-A dead 
weight of 1899 Ib., 2168 Tb. and 2439 lb., = to pressures represent- 
ing 70 Ib., SO and 90 1b. on valves, were placed on springs, 
and springs suspended, and with each weight worked freely, 
showing depression as follows :— 

1899 Ib, = depression on spring 43 = 70 Ib. on valve. 

2168 Ib. = 

2439 Ib. ” ” 
This shows a depression of spring 
of ,yin. for every 10 Ib. pressure 
on valve. After the test the 
valves were connected, and 
steam raised in each boiler sepa- 
rately; and the valves lifted 
at 75 lb., being 5 lb. under the 
working pressure. This loss of 
pressure I attributed to the 
severe test of the springs. Re- 
duced washer to on 80 Ib. 
to be maintained. After the 
washers were reduced, steam was 
raised in boilers as before; the 
first blew off at 80lb., No. 2 at 
78 Ib., and No. 3 was also under 
the pressure. Eased alittle more 
off each of the washers, and for 
one 7 they were correct ; after 
that they blew off about 2 Ib. 
under the pressure. The valves 
were overhauled again the first 
Sy, the faces of the 
valves were turned up in lathe 
and re-ground, with no better 
result ; and on further examina- 
tion, found that the hole in the 
washer, that takes the thrust 
of the springs, was bored out 
too large, so that the pressure 
was not taken on the whole surface 
of the collar of the spindle. The 
collars of the spindles were turned 
up, the washed marked A bushed 
with iron, and washer again re- 
duced, so that valves should keep 
a good 80 lb. pressure. Steam 
was raised again separately, and 
each boiler blew off at 824 lb. 
They have been working for nearly 
two years without any altera- 
tion, and cease blowing when the 
pressure has fallen about 1 Ib. 
‘The valve faces are about jin. Y 
thick, but chamfered off to ;yin., Y 
and 5fin. diameter. The valves 
are examined when boilers are 
cleaned, and the springs show no signs of weakness. 

Corfu, June 1881, 


W. M. T. 


ENGINE ROOM ARTIFICERS, R.N. 

Sin,—I must crave permission for a little more space, even 
though “‘ Experience” should consider it the height of impertinence 
that I am to say another word on the subject. 

Does “‘ Experience ” allow that there is any one living as well 
qualified to speak as himself? One would imagine not from the 
tone of his letter. He may stand high in the engineering world, 
but for all that I can’t see why his doctrine should be accepted in 
the ludicrously humble and unquestioning spirit he seems to wish. 
No doubt such a being as myself must appear very insignificant 
when seen from the lofty eminence on which he has taken his 
stand, and my suggestions are of course in keeping. Let me 
observe here, as I did in my former letter, that those suggestions ] 
have heard expressed by numbers of men, many of them with 
possibly as much experience as ‘“‘ Experience” himself ; perhaps 
more, 

My object in writing will be found in the first few lines of my 
letter, and if “‘ Experience” will trouble to read it a little more 
carefully he will doubtless find it. If he will deign to look at this 
one—and notwithstanding the contempt he has expressed I daresay 
he will—I hope he will understand me better. I will not, however, 
delay the subject under discussion any longer, but at once come to 
the point by asking him to allow me to put a question or two, and 
if he will kindly favour me with answers I shall be much obliged, 
as probably a good many interested ones will be. 

Referring to my proposition as being a total failure when tried 
on the ship Sulphur, let me ask, ‘* Were all the conditions of the 
trial favourable to the end required?” I doubt it. Also, ‘‘ What 
was the ‘cause’ of failure?’ Again, “‘ What is the actual 
necessity for two classes of engineers afloat? What is required of 
a highly scientific man on a cruise?’ I can quite understand the 
desirability of his presence where experiments under different 
conditions of steam propellers, weather, &c., are undertaken, but 
I cannot imagine any contingency likely to happen at sea, in storm 
or action, that a good practical man, such as our better Board of 
Trade first-class engineers, could not grapple with quite as well as 
the highly scientific man. Perhaps I sound terribly revolutionary 
to such men as ‘‘ Experience.” 

I am quite aware of the number of wasters entered as artificers 
in the navy. Good mechanics can generally pick up work on 
shore. This being the case, it is not to be expected that they will 
go to sea to serve in the capacity of drudges; but once open the 
way for them to rise to the responsible position, and I don’t doubt 
the result. The U.S.N. works very well, I allow; but would it 
not work just as well without the division “ Experience” advo- 
cates? I imagine it would. Certainly the staff could be reduced. 
The scientific »nan has his place and the practical man his; the 
former in our dockyards ro factories designing and carrying out 
work, and the latter manipulating and attending that work when 
completed, with the exceptions I have mentioned. Once give the 
artificer better pay, accommodation, &c., and you bring him 
nearer the level with the engineers. This, to my mind, is a mis- 
take, unless you throw down the division and let the road to the 
higher position be opened for him. Otherwise jealousy and illwill 
are sure to arise. 

“* Experience” evidently has a very low opinion of the mechanic 
—so have I of some—but I do know from my personal experience 
that there are numbers capable of qualifying themselves for a 
position such as engineer on board ship. I am the more convinced 


of this since I have been in the north. I don’t think any one will 
question the fact of one ounce of practice being worth a pound of | 
theory. This holds good a hundredfold in the engine-room at 
sea. The question may be asked, ‘‘ How about our present staff?” 
My answer is that they can’t be damaged, for if they are good 
practical men they are quite able to hold their own, and even if 
not they would no doubt follow the example of experienced friends 
—and with advantage one would imagine—for surely they would 
have more scope for their science. I assert once more that the 
fairest and best way to better the artificer, and at the same time 
our naval engineer department, appears to me to be what I have 
put forward—viz., Do away with the division, have a decently stiff 
examination, and let those rise from the ranks who can, 

I will close by asking ‘‘ Experience” to recognise the fact that 
the opinions of others “‘must” be considered, and that a vast 
number of the nation holds the same as I have here expressed. 

Edinburgh, August 1. C, 


BATTERSEA BRIDGE, 

Sir,—It is often enough said now-a-days that this is emphatically 
the “age of iron;” and there certainly can be but small doubt 
about it. It is so. All materials are giving way more or less 
before it ; and most certainly that material which once on a time, 
as in Gothic days, was in as much request—viz., timber. Examples 
there are all about us of this wooden or timber building, as it was 
in many ways ; but in nothing is the change of material as a means 
of construction more notable than in the item of bridge building. 
Old London Bridge, as at first, was of wood; and the present 
Battersea and Putney Bridges, even to this year of grace, are of 
wood. They are both of them not a little picturesque; but they 
are doomed to pass away, and give place to the all but, in an 
engineering sense, ubiquitous iron. Redtenes Bridge, which has 
so often figured in pictures, and in /ibres studiorum, and otherwise, 
is as all know, to give place to one of iron. These wooden struc- 


tures over Thames River were, and are, very ingenious specimens of 
pure timber construction, and with some little trouble I here 
restore, by way of record, its constructional features, as it must 
In the drawing, it will be seen at a 


have been when first built. 


gold; and W. Bell Davies, of the London School of Mines, in his 
report dated the Ist of March last, informs the directors that even 
with the adaptation of “all improvementsin stamping and milling” 
they will still always lose 40 per cent. Yet not one of the ores 
worked by these companies can be called refractory; the loss of 
gold in each instance arises simply from defective treatment. 

It is not to be expected that the Indian gold mines will escape 
the mistakes and blunders which have produced the startling losses 
of gold in other countries, and I have cited these losses, not to dis- 
courage the prosecution of gold nine enterprise in India, but 
to call the attention of all interested to the one point which seems, 
up to the present—judging from some of the machinery which has 
been sent out to India—to have been least thought of, viz., the 
efficiency of the means employed to recover the gold. 

The first step towards preventing or reducing loss is to ascertain 
correctly what amount of loss is taking place. The shareholders in 
every Indian gold mining company should require their otlicers to 
make a daily assay of the ‘tailings ” or waste mud escaping from 
the apparatus. ‘This may be done by the simple plan of placing a 
bucket under the waste trough, and when the bucket is full of water 
and stamped stuff, allowing it to settle, so that the whole of the 
solid matter held in suspension is deposited before the water is 
decanted off. The deposit accumulated at the bottom of the 
bucket should then be emptied into a tub, and, at stated times, the 
contents of the tub should be dried, thoroughly mixed, and then 
submitted for assay. The results of these assays will afford an 
accurate register of the shortcomings of the means adopted, and 
will indicate the necessity for substituting better. 

The mere assaying of a few — or crushing of a few tons of 
ore, is useless to show the value of any mine, and no evidence has 
hitherto been placed before the British public to justify any share 
being sold above its nominal price. This is the more to be regretted 
as many of the properties have now been started nearly a year and 
a-half; and, with the improved and portable machinery now exist- 
ing, it would have been quite possible to have long since settled 
the questions of what it costs to extract the gold, and what loss of 
gold attends the operation. 

Some of these Indian mines may prove to be so rich as to pay 
well, despite their defective 
appliances, A sample of such 
state of things in another coun- 
try is the Idaho mine, Grass 
Valley, California, which has 


lance how very simple and matter-of-fact the details of this timber 
bridge building of a bygone day was. There is certainly no attempt 
at architecture or ornamentation, of any style or kind; and yet, 
the simple constructional and es lines of it are singular] 
picturesque ; and thus does a sort or kind of ‘‘timber architecture” 
grow out of it, and is seen in it. This is not a little noteworthy in 
these days of transition ; for what a curious thing it would be to 
see an iron bridge worked out in the like way. For those now 
built over the Thames—as at Westminster, and the Blackfriars 
Railway Bridge—are imitations of stone constructions, and with 
ornamental details borrowed from a distant past. That the metal 
iron is taking the place of wood is certain, but when shall we see | 
an iron architecture, as in a bridge, as we see in the past of things 
architectures of stone and wood C. Bruce ALLEN, 


GOLD LOSSES AND THE FUTURE OF THE INDIAN MINES. 


Srr,— All who have investigated the subject know that, as gold 
mining is now conducted, the loss of gold throughout the world is 
enormous. As I showed in my paper before the Society of Arts, 
on the 19th of last January, there was then a sum of about one 
million pounds of British capital in gold mining shares which 
returned no dividend—a cir t — tr ble to defects 
in the appliances used for extracting the gold. The enumeration 
of a few facts will, perhaps, convince the investing public and the 
directors and ers of Indian gold mines, that it is not the 
amount of gold contained in the ore which determines its dividend- | 

ying capacity, but the amount of gold which can be recovered | 
= it at a reasonable cost. } 

Professor R. W. Raymond, in ooking of the loss occurring in 
the United States, says in his report to that Government, in 1875, | 
that, “with a few exceptions, from one-third to one-fourth of the 
assay value of the ores now being worked, amounting to several 
million of dollars annually, is irretrievably lost.” 

Almarin B. Paul, in his “‘ Wastage of the Precious Metals” in 
America, says that, from actual data obtained, he knows that the 
loss “‘ is fully,50 per cent., and in the majority of mills all 60 per 
cent., of what the ore contains.” 

George J. Firmin, who has given much attention to the subject 
of the waste of gold in America, states in a letter to me of March 
18th last, that in the Black Hills, Dakota, “‘ they only obtain from 
10 to 15 per cent. of the gold,” and that the general result of his 
inquiries throughout the country is “‘that not more than 50 per 
cent. of the assay value is recovered on the average.” 

Nor are the United States ee in showing such a waste of 

id. Edwin Gilpin, A.M., F.G.S., the Inspector of Mines for 
Nova Scotia, stated in his Departmental report for last year, that 
since returns have been collected which enable him to ascertain 
results, 19,000 tons of Jonge containing on an average 2 oz. 4 dwts, 
of ‘gold, and 4 oz. 17 dwts. of silver, with a value of £10 10s. per 
ton, have been thrown away; in other words, over a million of 
dollars has been thrown into brooks and swamps during the last 
eighteen years.” Ina letter to me in March last, he characterises 
this loss as due to the fact of “‘the chief idea being to pass as 
much as possible through the mill, and turn the tailings into the 
nearest brook.” 

Walter A. Skidmore, United States Deputy Mineral Surveyor 

and Assayer, in a recent work on gold mining and loss of mercury, 
gives the following “‘table of the losses sustained in gold mining 
countries :”—Piedmont, 35 per cent.; Hungary, 50 per cent.; Chili, 
66 per cent.; Australia, 25 per cent.; Colorado, 40 per cent.; Cali- 
fornia, 27 per cent. 
4 .I have now lying before me a letter written in February last by 
F. Guinness, Warden and Resident Magistrate of the Collingwood 
Gold-fields, Nelson, New Zealand, in which he speaks of the 
melancholy fact that, May the inadequacy of the appliances 
and the want of knowledge how to extract the gold, the district, 
after repeated trials, has been deserted and gold mining abandoned 
—* little or no gold being obtained, yet the analyses of the quartz 
gave results of most hopeful returns, as much as 44 oz. of gold to 
the ton having been obtained from stone which Dr. Hector and 
myself took out of the reef.” 

Let me now review some individual mines. The St. John del 
Rey—Brazil—Gold Mining Company’s ore contains about 15 dwts. 


of gold per ton, of which only 10 dwts. is recovered, showing a loss of 
one-third—33 per cent. I am given to understand that the Brazilian 
Gold Company and the Santa Barbara Gold Company, both in Brazil, 
loses about one-third of the gold containedintheirore. The Chontales 

ld Mining Company lose 57 per cent. of their 


long paid at the rate of ‘ ad 
cent. profit per annum, while 
saving only 50 dols. worth of 
gold per ton, and losing 18 dols, 
—or 27 per cent.—in the tail- 
ings. That even poor ones will 
pay when skilfully treated, is 
proved by the Port Philip and 
Colonial Gold Mining Co., who, 
working since 1857, a period 
of twenty-three years, have 
raised and treated 1,156,071 
tons of quartz, which has pro- 
duced 474,484 oz. of gold, or 
an average of 8 dwts. 5 gr. per 
ton, affording a profit of nearly 
half a million sterling. Should 
the majority of the Indian 
——_ of gold than 2 oz. from 19 tons, 

one company, they have obviously no room 


mines yield no larger 
as recently reported o' 
for imperfect methods, and the sooner some means is found for 
recovering that unknown quantity of gold contained in the ‘* tail- 
ngs,” the better for all concerned. 

Atrrep G. Lock, F.R.G.S, 


THE BUENOS AYRES EXHIBITION, 

Srr,—In your issue of the 22nd inst., I noticed a short letter on 
the above subject from Senor A. Aldana, Consul of the Argentine 
Republic, resident at Southampton, stating that he is authorised 
to receive applications for space from intending exhibitors of 
machinery, &c. &c. THE ENGINEER of the 15th inst. contained a 
similar notice from myself as the representative of the exhibition 
commissioners in this country, and fearing that the second notice 
emanating from the Argentine Consul at Southampton, whose 
co-operation in this matter I am glad to have the benefit of, might 


| give rise to some misapprehension to those of your readers likely 


to be interested in the forthcoming exhibition, I therefore think it 
will be as well if in a few words I explain how the matter stands. 
The Buenos Ayres Exhibition then has been originated and will 
be carried out by a useful body or society well know at Buenos 
Ayres as “the Club Industrial,” which has been established for 
some years past, and whose principal functions are to promote all 
that pertains to science, art, industry, and agriculture. From this 
institution a select number of the leading men of Buenos Ayres 
were chosen to promote the objects of this exhibition, and to act 
as commissioners of the same, they again appointing representatives 
in the various countries likely to be interested, 1 being officially 
wae by them so to act for this country. The commissioners 
of the exhibition have also been fortunate in obtaining the 
assistance and patronage of the National Government of the 
Argentine Republic, and the latter by way of promoting the 
interest of the exhibition as much as lay in their power, amongst 
other means have issued instructions to Argentine Consuls in the 
various countries interested to do all they can to help in the matter 
and make it a success, hence the notice from the Argentine Consul 
at Southampton in above dated issue, who was acting strictly to 
instructions received from his Government. 

With your permission, Sir, I would like here to say for the 
information of many of your readers, that the Argentine Republic 
is one of the most favoured of the South American States, and 
is rapidly developing the many resources an dindustries that 
already abound, as well as commencing upon others that have not 
hitherto been opened out, so that there is abundant scope for our 
engineers and manufacturers to supply a demand which is daily 
increasing, and up to the present has been largely supplied from 
the United States; the natives of South America are now, however, 
beginning to find out—as strongly exemplified by thus inviting the 
whole of Europe to send hinery to B Ayres to compete at 
their exhibition—‘‘ that all that glitters is not gold,” and that 
rorya f from the United States, though mostly very ingenious 
and wonderfully cheap in first cost, is, however, very dear in the 
end, being generally of too light and fragile a character, and as a 
result often times worn out before fairly getting to work; now 
therefore is the time for us to be up and doing, or we shall have 
by-and-bye the poor satisfaction of secing that machinery from the 

nited States oe been discarded in South America only to 
replaced by that from Germany, France, or Belgium, instead of 
our own, for continental engineers are in several very important 
branches much more in favour in South America than ourselves, to 
which result the last Paris Exhibition, I believe, added not a little. 

A complete list of prizes to British exhibitors at the recent 
International Exhibition at Melbourne has been placed in my hands, 
and it is exceedingly gratifying not only to see the mother country 
so largely and worthily represented at that important gathering, 
but also to notice the very large number of prizes accorded to 
British exhibitors, and I can venture to predict that any firms from 
this country sending out exhibits to Buenos Ayres, which shall 
embrace some if not all of the following qualities, viz., simplicity 
in design and pactness, ical in working, portability, 
adaptability to the required purpose as well as to the exigences of 
climate, and last, but not least, moderate in first cost, that they 
will find their endeavours rewarded, not merely by medals and 
other prizes of a like character, but by something far more sub- 
stantial and to be desired, viz., a good and constant supply of 
profitable orders, JOHN Hayes, 

27, Leadenhall-street, E.C., July 27th, 
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RAILWAY MATTERS. 


Tr has been announced that the Berlin-Charlottenburg Tramway 
Company intend to introduce electricity as the motive power on a 
part of its line, about two miles in length. 


Tue tender of Messrs, Wilkes and Company, for the extensions 
of the North London Suburban Tramways, from Edmonton to 
Ponder’s End, has been accepted, and the works will, we under- 
stand, be at once commenced, 


HUNTING cars have Leen placed upon the Pennsylvania Railroad, 
They are. fitted with berths, kitchen, refrigerator, ice-chest for 
‘aime, wine closet, gun closet, a ition room, lati 
or _— dogs, and wheels adjustable for broad or narrow gauge 

roads, 


THE total length of the St. Gothard Railway, which will connect 
the Swiss lines with the Italian railway system, will be 152 miles, 
of which fifty-nine miles, or 17 per cent. of the entire length, is 
represented by tunnels, — in number, The total cost will 
be £6,800,000, The length of the great St. Gothard Tunnel is 
nine miles 468 yards—about a mile and three-quarters longer than 
the Mont Cenis, 


ON Saturday last the directors of the North-Eastern Railway 
Company and Mr. Tennant, general manager, visited the colliery 
villages between Annfield and Chester-le-Street, where it is pro- 
posed to construct a new railway for passenger traffic, he 
directors then proceeded to Bishop Auckland, and drove to Spenny- 
moor, inspecting the district with a view of making a new railway 
between Spennymoor and Bishop Auckland. 


THE report of the directors of the Belfast and Northern Counties 
Railway shows that the miles worked by the company was 179}, 
while the total train mileage was—passenger 295,922 miles, and 
goods 133,705 miles, and the total cost of locomotive power was 
£13,261 13s, 8d., including salaries, &c. This company’s report is 
printed in a handy octavo pamphlet form, instead of the ugly 
unwieldy shape and character that makes one desirous of finding 
a waste paper basket immediately on receipt of those of some 
companies, 


AN interesting pamphlet entitled “ Notes of a visit to the works 
of the St. Gothard Railway, from Monte Cenere, near Lake 
Maggiore, to the commencement of the line at Immensee Lake of 
Zug,” has been written by Mr. C. G. Ethelston, C.E., and published 
by Messrs. E. and F. N. Spon. It is accompanied by two plates, 
plans of the north and south approach lines to the great tunnel, and 
although giving little information not accessible in our own pages 
or the Proc. Inst. Civ, Eng., the author’s description of what he 
saw during several day's inspection of the several spiral tunnels, 
the great tunnel and the railways, is interesting, and the collected 
information is comprised in a handy form. 


At the meeting of the Railway Rates Committee on the Ist inst. 
after the examination of Mr. Farrar, of the Board of Trade, the 
chairman, Mr. E. Ashley, submitted a draft report, in which the 
following recommendations were made:—‘ That fhe Railwa 
Commission should be continued as a tribunal to deal wit 
railway cases; that the classification of goods rates should 
be revised; that mileage rates should be separated from the 
terminal rates; that bers of ce and chambers 
of agriculture and other public bodies should have power to 
appear before the Railway Commission; and that the Commission 
should have power to deal with illegal charges and to give damages 
in cases where such charges have been vroved to exist.” A second 
report was submitted by Mr. Barclay, and in the discussion which 
followed a feeling was expressed against submitting any report to 
the House of Commons during the present session. The committee 
adjourned until yesterday. 


AccoRDING to the evidence before the committee of inquiry into 
the London fish supply, the Great Eastern Railway Company 
brought 30,124 tons of fish last year to Billinsgate; the Midland 
Company, 9280 tons to London; the Great Northern, 26,543 tons 
to Billinsgate; the London and North-Western, 8089 tons; the 
London, Brighton, and South Coast, 605 tons; the Great Western, 
6724 tons ; the London, Chatham, and Dover, 2530 tons; and the 
South-Eastern, 3071 tons; making a total of 86,926 tons of fish 
carried to Billinsgate by these railways. Mr. W. Birt, general 
manager of the Great Eastern Railway, said that a return up to 
June 30th shows that every van which entered Billinsgate was 
delayed, on an average, four hours at the market. Mr. Oakley, of 
the Great Northern, said that they allowed three and a-half hours 
for their vans to deliver fish in the market; but, as a rule, it took 
from six to seven hours, and sometimes ten. In fact, he said it 
took a man as long to go from King’s Cross to Billinsgate with a 
loa of fish and return as it did to convey the fish by train 200 miles 
through the country. 


Sik James M’Garet-Hoce, chairman of the Metropolitan 
Board of Works, with a number of the members of that body 
visited the London and St. Katherine Docks on Saturday last, 
with the object of judging its capabilities as a site for a general 
market. The goods stations of various railways meet almost on 
the spot, and might enable the fish to be discharged there without 
transferring to vans. The ——- of the Inner Circle Railway 
with a station at Tower-hill will also atford facilities. for persons 
attending the market. The Money Bill of the Metropolitan Board 
of Works has passed the Commons, and has been introduced in the 
House of Lords, The following is the clause relating to the 
markets of the metropolis which was introduced on the motion of 
Mr. Firth :—‘‘ The Board may, as part of their general expenses, 
pay all costs, charges, and expenses which may be incurred by 
them up to the Slst day of December, 1882, of amd incidental to 
any inquiry to be instituted with respect to markets for the sale of 
food supplies within the metropolis, as defined by the Metropolis 
Management Act, 1855, and preliminary to, in, and incidental to 
the preparing, applying for, and obtaining an Act of Parliament 
with respect to such markets or any of such markets,” 


On Saturday last a trial trip was made between London and 
Glasgow on the London and North-Western and Caledonian’ Rail- 
ways with a couple of new first-class carriages which have been 
built at the London and North-Western Company’s works at 
Wolverton. They are thus described in the Z'imes :—The pair are 
coupled together by a covered passage, and the great feature of the 
new arrangement is a gangway running from end to end, into 
which various small compartments open. At each of the two 
extreme ends of the coupled carriages a compartment with four 
seats, available either as seats by day or as two couches at night, 
and with two sleeping berths to draw down above them from the 
roof, thus affording in conjunction with the cushioned seats below 

leeping tion for four passengers, occupies the whole 
breadth of the vehicle, and has a door opening into a compartment 
in which an attendant is in waiting. Between the two attendants’ 
compartments so provided—one at each end—a gangway runs, into 
which the doors of the intervening compartments for passengers 
open. The compartments are fitted up for four or six passengers 
each, and have similar, though somewhat lified, arrang: t 
for providing sleeping berths by pulling forward a couch, which, 
when not in use, forms part of the walls of the carriage, Each of 
these compartments is provided with windows and doors similar to 
the first-class carriages in ordinary use; but on the gangway side 
bar J open into the gangway, which in turn is provided with doors 
and windows opposite those of the compartments, so that the view 

of the passenger is not intercepted and ventilation is secured. 

Lavatories upon approved principles are provided, and the carriages 

are lighted with oil gas and heated with coal gas. The great 
‘recommendation of the new coaches is that while they give to 

passengers much of the freedom of the Pullman car, they secure 
more independence by being divided into a series of small com- 
SS for four or six passengers each, They are beautifully 
urnis! 


NOTES AND MEMORANDA. 


At equal temperatures the thermal conductivity of water, 
glycerine, alcohol, ether, chloroform, benzine, olive oil, citron oil, 
and various solutions has been found by Herr H. F. Weber to be 
nearly the same, 


THE density of mercury has been re-determined by Herr P. 
Volkmann, who says that the change of volume of the specific 
peevity bottle by expansion and by pressure when employed on 

eavy liquids may materially affect the results. His new determi- 
nation for mercury is 13°5953, 

A REGISTERING thermometer for medical purposes has been made 
by M. Marey, who combines the principles of the Bourdon bent 
tube and the ordinary thermometer. Thus the Bourdon tube acts 
as the thermometer tube, and registration is effected by an index 
attached across a chord of the bent tube, 


Mr. Epison has proposed a current meter which depends upon 
the electrolysis of two small pieces of copper hung, in a cell con- 
taining sulphate of copper, from theends of a delicately balanced 
lever. A known portion of the current is shunted through this 
apparatus, and as one of the immersed pieces of copper grows less 
and the other heavier, the beam tips, moves an index, reverses the 
current, and the exchange of copper recommences. 


From a parliamentary return just issued it appears that the 
amount of sugar consumed in breweries for the year ending Sep- 
tember 30th, 1880, was as follows :—England, London, 47,306,196 lb. ; 
the provinces, 95,311,008lb.; Scotland, 963,2491b.; Ireland, 
4,325,693 lb.; making a total for the United Kingdom of 
147,906,146 lb. In 1856 the total consumption in the .United 
Kingdom was only 1,790,5291b. The whole amount consumed 
in the twenty-five years from 1856 to 1880 inclusive was 
1,108,244,178 lb. 


A FINE, brilliant, elastic ines for leather, can be made as 
follows : To 3 1b. of boiling water add, with continual stirring, a half 
pound of white wax, an ounce of transparent glue, two ounces of 
= senegal, one and a-half ounces white soap, and two ounces of 

rown candy. Finally, add two and a-half ounces of alcohol, and, 
after the whole is cooled, three ounces of fine Frankfort black. 
The dressing is thinly applied to the leather with a soft brush, and 
after it is dried it is ru with a piece of fine pumice stone and 
polished with a stiff brush. 


A CORRESPONDENT of the American World at Mexico reports the 
discovery of a new Aztec calendar stone, by Captain Eavans, under 
a dilapidated Indian hut, which stood on ‘the place that once 
formed the favourite garden of the Texcocan ‘Poet Prince” 
Netzahualcoyotl. It is a stone slab, 8ft. by 6ft., covered with 
hieroglyphs, and near the centre of it is a clearly cut calendar— 
similar to the ‘Aztec Calendar stone” which is now in the 
cathedral in the city of Mexico. The stone is to go to the Mexican 
National Museum. Further excavations are to be made on the 
same site. 


Pror. 8. P. LANGLEY has made the following calculation :—A 
sunbeam one square centimetre in section is found in the clear sky 
of the Alleghany Mountains to bring to the earth in one minute 
enough heat to warm one gramme of water by 1 deg. C. It would 
therefore, if concentrated upon a film of water ;};th of a mill- 
metre thick, one millimetre wide, and ten millimetres long, raise it 
834 deg. in one second, provided all the heat could be maintained. 
And since the specific heat of plati is only 0°0032, a strip of 
eptoeres of the same dimensions would, on a similar supposition, 

heated in one second to 2603 deg. C.—a temperature sufficient 
to melt it! 

To illustrate the demand for stat y, it is tioned in the 
catalogue of the recent printing exhibition, that in 1878 the 
nnmber of letters, post cards, printed books and circulars, 
newspapers, &c., delivered through the various post offices in 
Europe amounted to 5,285,000,000; through the post offices in 
America, 1,243,500,000; through the post offices in Asia, 
169,500,000; through the post offices in Australia, 75,000,000; 
and through the post offices in Africa, 3,400,000. The averages per 
head for the po ulation of the world were 3°3 (letters and post- 
cards) and 1° (printed matter). In Great Britain the combined 
averages. were 45 3, 


Since the abolition of the paper duty, no statistics giving 
quantities or value of paper manufactured in this country have 
been obtainable. Some idea, however, may be gathered from the 
imports and exports registered by the Board of Trade Returns. In 
1879, the value of the stationery articles of British manufacture 
exported was £2,993,828, and of foreign goods re-exported 
£223,309. The value of the imports during the same period was 
£3,377,481. There are 354 paper mills at present at work in the 
country, employing over 560 paper making machines, and about 
16,000 persons. It is estimated that the quantity of paper of 
different kinds manufactured in the country must excced 
300,000,000 Ib. in weight. 


Tur heat in Naples—according to the correspondent of the 
Times, writing July 25th—is, or was then, unusually intense. For 
several days, he writes, it has been 96 deg. Fah. in the shade. ‘‘In 

793,” says the Roma, ‘‘the heat was intenser than ever recorded. 


The thermometer stood at 100. The spring had been cold, and in} 


June fires were found necessary. The present season has been very 
similar, We have entered ‘Leone’ only two or three days, and 
probably we are doomed to suffer the same heat for another month.” 
‘ Among the years celebrated for their great heat,” says 
Roma, “ were 1793, 1822, 1832, and 1842; and 1881 will take its 
oo among them.” ‘True it does not last long here, but we seem 
be able to stand 96 deg. as well as the Italians, after all. 


AccorpDIx@ to the Bulletin de la Société Industrielle de Mulhouse, 
Hallauer’s ,recent.experiments have led him to the conclusion that 
the difference between engines of one and two cylinders, in point 
of economy, is very slight. In ranging from 80 to 8000 horse- 
power, with revolutions varying from 25 to 90 per minute, the 
expenditure of steam for a given amount of work remains the same 
for the same type of motor; the consumptions for two cylinder 
motors are identical for Woolf and compound, whatever may be 
the volumes of the cylinders, provided the motors are regulated so 
as to give the maximum efficiency ; the expenditures of steam in 
motors of one, two and three cylinders, suitably regulated and 
constructed, are so nearly alike that the choice may be governed 
in each instance merely by the fitness of the type of the engine 
for the particuar purpose desired. 


WarTER glass may be prepared by melting together in a crucible 
powdered quartz or quartz sand and carbonate of soda. Usually a 
small quantity of charcoal is introduced, but if the materials used 
are free from metallic oxides and compounds this is unnecessary. 
Fine infusorial earth is nearly pure silica and makes excellent 
water glass. Where quartz or sand is employed it is reduced by 
grinding together with the calcined soda toa powder, the whole of 
which will pass through an eighty-mesh wire-gauze sieve. The 
following are the usual proportions in which the materials are 
mixed : (1) Clear quartz, 45 parts; carbonate of soda, calcined, 23 
parts ; charcoal, 3 parts. Or (2) Quartz sand, 100 parts; calcined 
soda, 48 parts ; charcoal, 5 parts. Or (3) Quartz sand, purified, 65 
parts ; anhydrous carbonate of soda, 34 ; powdered charcoal, 
4 parts. The ingredients, thoroughly mixed, are put into clay pots 
and gradually heated to bright redness ; carbonic acid and oxide 
escape and the mass gradually becomes liquefied. When efferves- 
cence ceases and fusion is complete, the contents of the pots are 
poured out on clean stone slabs to cool. Cold water scarcely dis- 
solves it at all, but if broken into small pieces and boiled in soft 
water it gradually dissolves. If the boiling is continued some time 
and a sufficient quantity of glass is added, a clear sirupy liquid or 
a nearly colourless jelly, according to circumstances, is obtained. 
These solutions may be diluted with hot water. The solution con- 
taining about 30 per cent, of the glass is most used, 


MISCELLANEA. 


Messrs, Kennepy Broruers have discovered a large and 
valuable vein of hematite iron ore at Dallon-in-Furness. 


THE opening of the Paris International Electrical Exhibition, 
which hen been postponed, takes place on Thursday, the 11th of 
August inst. 

WE have received from M. L. Poillon, of 158, Boulevard Mont- 
parnasse, Paris, a pamphlet on the Greindl system of centrifugal 
pump in particular, pons poet alos a great deal of information on 
the theory of centrifugal pumps in general. ; 

A comPANyY of some of the best business men and capitalists of 
Cincinnati has, the American Manufacturer says, been organised 
under the name of the American Iridium Company, with a sub- 
scribed capital of 240,000dols., for buying, manufacturing, and 
selling iridium. 

A FINE masonry arch, carrying the Washington water supply 
aqueduct over the Cabin J eaten has a span of 220ft., and, 1s 
101ft. in height. It was built in 1853-63, thus being delayed by 
the civil war. It is not stated who designed it, but General 
Montgomery C. Meigs was the engineer-in-charge. This must be 
the largest masonry span in the world. 

Tux death rate in Paris during the hot period of last month from 
the 15th to the 21st inst., rose 50 per cent. The average number 
of deaths per day in the French capital varies from 112 to 125. 
During the heat it rose to 192. There has been no epidemic, but 
500 people died in Paris that week who would have survived if the 
temperature had been normal. ‘ 

NORTHALLERTON is looking to the village of Kepwick, situated 
at the foot of the lofty range of hills about seven miles to the east 
of Northallerton, for a supply of water. A stream of water springs 
from the hill at this place, and an examination of the surrounding 
ground has been recently made to ascertain if a suitable site for a 
storage reservoir exists, and whether the supply would be sufficient. 

A NEw iron screw steamer, the Thetford, has been launched from 
the yard of Messrs, R. Thompson and Son, Southwick, of the follow- 
ing dimensions :—Length, 240ft.; breadth, 34ft.; and 17ft. depth of 
hold. She has been constructed under Lloyd’s survey to class 
100 Al, she has a long quarter deck, with short full poop containing 
cabin. The main, bridge, poop and forecastle decks, together with 
masts, and chart and wheel house are all built of iron. She will 
engined by Mr. George Clark, Southwick, with engines of 130 
nominal horse-power. 


We learn that Mr. David Brown, of the Chapel Hill Pattern 
Works, Huddersfield, has recently added to his plant of model or 
pattern-making machinery, a massive new wheel-cutting and 
dividing engine, constructed with every recent refinement, and 
weighing upwards of 4 tons. The dividing wheel is 7ft. Sin. in 
diameter, and has been divided by a Whitworth’s standard. It is 
noticeable that amongst the cog-wheel patterns, mostly made by 
Mr. Brown, the semicircular top and bottom tooth, so largely used 
by the great Rennie for dock and other cranes, is again coming 
largely into use, especially for steam cranes. The tooth is 
enormously strong. 

THE Plynlimon scheme for supplying Aberystwyth with water 
has been almost completed. The 16 miles of pipes have been laid, 
and the lake on the mountain has been tapped 14ft. below the 
surface. The Mayor and other members of the corporation were 

resent. The lake is upward of 11 acres in extent, and the water 
is among the purest in the United Kingdom. The works have been 
carried out by Mr. Stooke, and the total cost will only be about 
£16,000. The works have been carried out for the amounts 
estimated for. This scheme puts an end to an agitation that has 
disturbed Aberystwyth for upwards of a quarter of a century. 
The supply of water is practically unlimited. 4 

AT a meeting at Yarm, on the 27th ult., held to consider the 
prevention of floods, it was stated that the erection of embank- 
ment walls for the reclamation of land and deepening the channel 
by Stockton and Middlesbrough had iner the floods above 
Stockton Bridge. At the meeting it was resolved—(1) ‘‘That the 
damage by future floods at Yarm can only be lessened by the Tees 
Conservancy Commissioners shortening the river at Preston and 
Thornaby, in the same way as was done at Mandale and Portrack. 
(2) “That the Tees Conservancy Commissioners be requested to 
dredge the river at the Yarm Bridges, remove all silted material 
from the arches, and repair all damage done to the property of 
riparian owners above Stockton Bridge.” 


A MATERIAL, called carbolineum, is being largely used in Ger- 
many, and to some extent in this country, as a preservative of 
woodwork, ropes, &c. It is an oil, apparently a petroleum, con- 
taining, among other things, about 10 per cent. of carbolic acid and 
other antiseptic ingredients, and being nearly as liquidas water, is 
easily applied. It sinks into the wood, and hardens it to some 
extent, but does not close the pores. It seems to be very effective 
as a preservative of wood for outdoor use, for wood buried in the 
ground as posts, or wood constantly wet, or wetted and dried. It 
is much used on German railways for sleepers, sheds, bridges, and 
fences, and would be useful to farmers for preserving the wood- 
work of agricultural implements, among other things. 


At a meeting of the Hull Waterworks Committee on the 29th 
ult., a report was presented by the waterworks engineer on the 
water supply. The consumption during the previous fortnight 
amoun to 83,210,290 gallons, and was the righest on record. 
Owing to the small rainfall and the continued dry weather, with 
an increased consumption, the water had fallen below the usual 
level, and unless there was a rainfall within the next few months, 
there was great danger of the supply falling short. During the 
discussion it was stated there was a great waste of water by the 
public, and if they were warned the consumption might be materi- 
ally lessened. New bores are being put down in connection with 
the waterworks at Springhead, and the engineer was authorised to 
see the contractor with a view to accelerating the completion of 
the work. 


A NEw torsion governor has been designed for use with marine 
and stationary land engines, by Mr. E. A. Bourry, C.E., St. Gall, 
Switzerland. ' The stationary engine governor really consists of an 
intermediate motion having as main features two pulleys on one 
shaft, the pulleys being connected by the intervention of cranked 
arms and springs. One pulley receives the motor power, and the 
other transmits it to the machinery to be driven. The springs and 
levers are thus affected in accordance with the amount of work 
being transmitted, and as the crank arms, &e., are connected by a 
sliding sleeve and lever to the steam engine or other motor, the 
governor acts in anticipation of the engine. As applied to a screw 
shaft it is Modified, but the principle is the same, the two ends of 
the springs and bell-crank levers being held by dises or artns at a 
part of the shafting where a coupling would usually be fixed. The 
arrangement gives great facility for the attachment of indexes, 
showing the power being used and the fluctuations therein. 


A RETURN issued by the American Consul in Birmingham shows 
that in the quarter just ended the exports to the United States 
from Birminghamand the neighbourhood, Redditch, Kidderminster, 
and Wolverhampton, amounted to rather over £190,000. This is 
a falling off, compared with the corresponding quarter of last year, 
of £80,000. Of this quarter’s total £160,000 is from Birmingham 
alone, and thisisa decrease of £73,000 upon last year. The decline 
has been chiefly in iron and hardwares, buttons, chains, and hoes, 
&c. There has been an increase in anvils and vices, chemicals and 
phosphorus, guns and materials, sheathing metals, pens, saddlery, 
and sundries; and Wolverhampton has done a largely increased 
business with the States in hardwares. From Birmingham, hard- 
ware and cutlery, steel and iron, was sent to the value of £47,057 ; 
anvils and vices, £7075 ; chains, hoes, and scythes, £15,689 ; metal 
for sheathing, £4925; and guns and materials, £41,548, The hard- 
ware sent from Wolverhampton totalled £11,899, 


| | 


THE ENGINEER. 


Ava. 5, 1881. 


98 


(‘TOL a8 40) 


‘SUMANIONG ‘UDLISHHONVNN “OO GNV ‘AUVHS 


AVMTIVY HSINGTHY 


= | La 
| 
AN 
7 
i 
Bi 
= 
| 
A 
at Mi 
if 
| i 


Ava. 5, 1881. 


THE ENGINEER. 


99 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs, Geroip and Co., Booksellers, 
LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Wititmer and Roa 


ers News CoMPANy, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


«** We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGIneER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 


R. L. K.—L. Poillon, 158, Boulevarde Montparnasse, Paris. 

G. H. R. (Coventry).—The circumference of a circle one mile in diameter is 
16,587°6480/t., and of a circle one mile and one and a-half feet, 16,592 304/t. 

T. R.— Write to the Secretary of the Institution of Mechanical Engineers, 
10, Victoria-chambers, Victoria-strect, Westminster, 8.W., Jrom whom you 
will obtain all the information you require. 

A. O.—The arrangement you propose might be employed on small paddle 
steamers, but in these the differencein draught is not of sufficient importance 
to make it desirable to lower or raise the wheels. For large vessels it could 
not be adapted at all, for a large quantity of the straining work of the 
engines would be thrown on to the sides of the ship instead of taken off, 
which is the usual desire. The use of gear would alone preclude its use, 
but the side disc panel would meet with serious objection ; and, soreover, 
engines for large ships could not be made economically subservient to the 
design. The difference of immersion due to load only is seldom a matter of 
much importance. 

Batance Weicut.— You show the fly-wheel as 4ft. radius to exterior circum- 
Serence, while the balance weight 18 shown as within the inner circumference 
of therm. In any case you must take the distance of crank pins and 
aeights connected thereto not as the full crank radius of 1ft., but as the 
distance from crank shaft centre to the centre of a chord line connecting the 
two crank pins, and suppose the whole weight to be balanced to be resident 
there. This distance in your case will be about 8hin,—you mvst set it out 
for yourself—and with a weight of 8cwt. here the balance weight will have 
tobe8 + radius to centre of balance weight in inches 


HEATING BY HOT AIR. 
(To the Editor of The Ragineer.) 
S1r,—Will any of your readers — tell me how I can learn the prin- 
ciple of heating by hot air, as best applied to private houses? 
Gisburne, July 31st. L. 


SACK AND BAG MAKING MACHINERY. 
(To the Editor of The Engineer ) 
Sir,—Kaindly allow us to ask through your correspond 1] the 
dress of makers of hinery for the facture of bags and sacks, 
Stockton, July 29th. W. anp M, 
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Tae Enarneer can be had, by order, from any newsagent in town or country 
at the varwus rauway stations ; or it can, preferred be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double numbers) .. +» £0 14s, 6d. 
Yearly (including two double numbers) .. - £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be . Tue ENGINEER is registered Jor transmission abroad, 

Cloth Cases for binding Tuk EnGineerR Volume, Price 28. 6d each, 

Many Volumes of Tuk Encineer can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
een Subscriptions sent by Post-office order must Le accompanied by 

etter of advice to the Publisher, Thick Paper Copies may be had, yf 
preferred, at increased rates. 

Remittance by Post-ofice Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Japan, Matta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London.— Austria, Buenos Ayres, and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 


Advertisements cannot be Inserted unless Delivered before Six 
o’clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk EnainreEr, 163, Strand, 


DEATH. 


On the 8rd July, at Cawnpore, N.W. Provinces, India, Witt1am Covtr- 
HURST GrBBons, Assoc. M. Inst. C.E., of Gibbes, Barbadoes, and Ingleside, 
Beckenham, Kent, aged 28 years. 
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DREDGING PLANT. 


port she 
ter some time yy in negotiation, 
er purchasers, she 


having been bought by the Ceylon Government for the 
work we have above referred to. 

It will be urged, possibly, that the total cessation of 
work by this dredge cannot properly be said to be due to 
defective design, as it has arisen from want of forethought 
—or we may possibly say, accidental delay—as to the 
supply of the many page of spare gearing necessary to the 
efticient working of a dredge; but in pursuance of the 
criticism of our article of September 12th, 1879, we 
would point out that it is due to the present mode 
of construction of dredging machines that an unlimited 
supply of spare gearing becomes a matter of such 
great importance. Perhaps no more cumbrous form of 
excavator could be devised than the bucket chain fitted to 
most dredgers in use, Every part of it is subject to the 
highest degree of frictional wear, under conditions which 
render that wear more than ordinarily fatal to longevity. 
The droppings of sand or other detritus from the buckets 
work into every joint and every bolt hole, and the grind- 
ing process soon ends in their destruction. Now the mere 
failure of a single bolt, it may be said, is not in itself a 
serious matter ; but it must be borne in mind that directly 
a bolt on one side or the other of the bucket chain gives 
way, there are only the faced ends of the rollers to prevent 
the chain, with its heavy load of buckets—filled perhaps to 
the very cutting lips with ponderous clay—being swung 
altogether off the ladder. As it requires some little time 
to signal to the engine-room and stop the machinery, the 
broken chain is dragged upwards, so that its sound side 
mounts the roller faces in the same way that a driving 
band, when slipped on the edge of the drum, seeks its 
central periphery. Hence the chances are greatly in 
favour of the chain altogether leaving the ladder and 
hanging suspended, with its full loaded weight, from the 
upper and lower tumblers only. Practical olae engi- 
neers know what this means, and the delay that rigging of 
tackle, &c., for rehoisting the chain into position on the 
ladder causes in such cases, Further, it is often experi- 
enced that the shock of the massive chain leaving the 
ladder rollers parts the bolt which secures the sound 
side of it, and then there is a rush, and presto, the whole 
chain and load are at the bottom of the water. It 
is all very well to say that the latter accident is not of 
common occurrence. We admit that, fortunately, it is not 
so, but it is within our own experience, in a case where a 
dredge furnished for harbour deepening was delivered in 
rather a worn condition, that fully half the time during 
which she was kept on the work was taken up by the 
delay and repairs arising from the fracture of the shackles 
and their bolts) Now, what do such delays mean in 
machines of this kind? It is not merely that their crews 
are to a great extent idle, but the flotilla of barges 
attendant for the removal of dredged material, which are 
maintained at far greater cost than the dredge itself, are 
for the time thrown entirely out of employment. In the 
case of the Colombo dredge, these fatalities, which appear 
to have been unprovided against, must have cost the 
colony a large sum. It would not be possible to dismiss 
the crews of the mud boats during every temporary delay, 
and even when it became necessary to cease work altogether 
pending the arrival of a supply of bolts and shackles, the 
dismissal of a body of men -* tee it might be exceedingly 
difficult to collect again would be a course of impolicy and 
expense. We do not here pro to inquire as to upon 
whom the responsibility rests for the non-supply of spare 
gear. It is only our object to take for our text the imper- 

ections which the failures we have referred to indicate as 
being inherent in the design of this and of most of our 
dredging machines. 

We have named above only the bolts as liable to give 
rise by their failure to serious and expensive detention ; but 
the case is far worse, as a rule, when the shoes or shackles 
to which the mud buckets are rivetted give way. It is the 

ractice to countersink the former so that the rivet heads 
olding the buckets may be finished off flush with the 
shoe, and so enable the latter to travel smoothly—if any- 
thing in a dredge can be said to travel smoothly—over the 
ladder rollers. Presuming one of these shoes to break, the 
bucket is entirely disabled, and must be removed. The 
weight of this is by no means a trifle, and the chain has to 
be clamped before its removal can be attempted. It is no 
light work to effect this latter operation, and quite as 
heavy to place a spare one in its room. Then it often 
occurs that the chain has slipped somewhat, and screw 
ear or tackle has to be brought into play to bring the 
isjointed ends sufficiently close to admit of the new bucket 
being shackled in. These are some of the causes of deten- 
tion which arise from such aj ntly minor matters as 
the wear of portions of the lad er gear of ninety-nine out 
of every hundred dredgers in use. How long will it be 
before they are pth wes by more rational machines? We 
remarked in our former article that fully 60 per cent. of 
the engine power of a dredger is expended in overcoming 
friction ; such friction, besides, being most unsatisfactorily 
developed in bringing about the destruction of the 
machine and enhancing the costliness of its working. It 
does not seem to us impossible that steel wire rope might 
usefully supersede the present chain of shackles bolted 
together, and the one great element of frictional cause 
—the sloping ladder — often working comparatively 
horizontally, be superseded by a_ perfectly upright 
lift to the overhead discharge. To insure the efficient 
working of some such system, it would only be 
necessary to devise a mode of lengthening or shortenin 
the rope to ro it to the depth of svater worked in; an 
without pretending to have thought some such plan fully 
out, it does not ap to us to present any great diffi- 
culties. If our idea could be realised, away might go the 
cumbrous ladder, the creaking, groaning chain, and the 
banging and slipping of the shackles over the tumbler 
faces. In the most perfectly constructed machine these 
last gg are never wholly absent. Ona steel rope 
it would be possible, we consider, to fit a greater 
number of buckets than are at present used, and by so 
increasing them, their individual capacity and weight might 
be ee al reduced so as to enable their handling 
to be readily effected by manual power alone; and the 


renewal of any single one would not be a matter. pep 
the entire stoppage of work, as its small capacity woul 
render its removal a point of unconcern until the action of 
the machine was arrested for some more important reason. 
We hope that the suggestions we have made, as the result 
of our own experience with dredging machines, may induce 
some of our young engineers to turn their attention to this 
class of machinery and its improvement. It is a field 
in which there is wide scope for the exercise of the 
inventive faculty, and they may be _sure that 
the design of improvements which shall bring the 60 
per cent. loss of power down to some 20 or 25 will be 
gladly adopted by dredger builders. 


OLIGARCHICAL GOVERNMENT IN TECHNICAL INSTITUTIONS, 


Ir any future historian should set himself the task of 
depicting our times for the benefit of posterity, and, 
tating a lesson from Macaulay, should chronicle the con- 
ditions under which our great national industries arose 
and developed themselves, he surely would have a few 
words to say as to our technical institutions, These are 
certainly a —s feature of what has been called the 
“Tron Age.” We have our Institution of Civil Engineers, 
established in 1818; our Institute of Mechanical En- 
gineers, dating from 1835; and the Iron and Steel Institute, 
which was originated in 1869. These three institutions 
are all of a distinctly technical character. They deal with 
applied rather than with pure science; with practical 
observation and experience rather than with speculative 
investigations which, though possibly of importance as 
regards the future, cannot be shown to bear upon the 

resent. They are, or aim to be, national, as distinct from 
oat institutions ; and they even deserve to some extent 
to be considered cosmopolitan. We are of course aware 
that there are other institutions which are also technical 
and also national; such as the Institute of Naval 
Architects, the Society of Telegraph Engineers, and 
others. But inasmuch as these deal each with one 
speciality only, they are not of the same interest to 
engineers generally, and therefore we pass them by. 
There are also in London, and in the provinces, other 
technical institutions which are ready to receive papers on 
any engineering subject whatever, and in that sense may 
be considered general rather than special in character. But 
neither do we pro to allude at greater length to these, 
because as yet they are in the public estimation local 
rather than national centres of activity. 

Our immediate object is to draw attention to the form 
of government adopted by the three principal technical 
institutions, and to point out with a view to future 
remedial action certain defects which are of more import- 
ance than is likely at first sight to be apparent, and which 
may otherwise cause serious trouble some day. The con- 
stitution adopted in these, and indeed in all societies 
having their origin in a combination of equally qualified 
persons for a common yet specific purpose, is essentially 
democratic. It is a government of the people by the 
people and for the people ; the people in this particular 
case being the members who constitute the association. 
The fundamental principle of the body corporate is 
equality ; equality in qualification required, equality in 
obligations to be fulfilled, equality in rights and in 
benefits receivable. This is the theoretical basis of all 
modern combinations. If conceivably it were ever 
attempted to found a society wherein privileges were to 
be accorded to any members which were not equally 
accessible in like circumstances to each and all, that 
society would not be likely to command support. 

But all associations of individuals must have laws, and 
officers appointed to administer them, or their efforts 
could not be steadily concentrated in the desired direction. 
A committee or council must be appointed to work on the 
lines laid down by common consent of the members, and 
recorded in their rules. The principle of representation is 
here the only one applicable, and if adopted and acted 
upon heartily and thoroughly, in spirit as well as in letter, 
it can leave no reasonable ground for discontent. We say 
reasonable, because unreasonable discontent can obviously 
never be foreseen nor avoided. But inasmuch as such 
discontent proceeds from eccentricity on the part of 
occasional individuals only, it can never gain extended 
sympathy, and may safely be left to its fate. 

It is not, however, always easy to decide at first sight 
whether discontent on the part of one or a few members, 
as to acts of administration i the officers, is reasonable or 
not. In order to test the soundness of questions raised, 
the officers and the malcontents ought equally to be able 
to refer back to the first principles of their constitution as 
we have attempted to lay them down. The officers should 
in every such case be in a position to reply; “We have 
administered the laws which were made by the body 
of the members according to the obvious intention in 
the minds of their authors when they were made.” 
If they could always conscientiously and truthfully so 
reply to the dissatistied, then the latter could have no case 
should they allege maladministration. But if it should 
appear that the officers, whilst sticking to the letter, had 
departed from the obvious spirit of the Jaws, and from the 
intention of the framers thereof, then in our opinion the 
malcontents could not be put down as unreasonable, nor 
their complaints as unjustifiable. And if it should further 
appear that the departure on the part of the officers from 
the spirit of the laws should have the effect of practically 
altering the constitution of the association from a demo- 
cratic to an oligarchical form, then we think we should 
not be exceeding our duty if we characterised such 
departure as unwise and reprehensible. Let us first con- 
sider the case of the Institution of Civil Engineers, and 
ask ourselves whether there is anything in the policy now 
and recently pursued by the council which may reasonably 
be com lained of by any important section of the mem- 


bers. e unhesitatingly reply in the affirmative. There 
is something in the policy adopted which practically 
changes the government from the democratic, which it 
ought to be, to the oligarchic form, which it ought not to 
be. No one who has ever raprsns d rused the Charter of 
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patent in the class of machines used for dredging. Ou 
attention has recently again been prominently drawn to 
this subject by the delay, and consequent wasteful expen- 
diture, which have arisen in the dredging operations 
within the newly-constructed breakwater at Colombo, ir 
the island of Ceylon. The history of the machine there 
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which is the prevalent spirit thereof. It is clearly intended 
that the government shall be truly representative—in other 
words, that all the members shall have equal electoral 
rights. But unfortunately it is specified in one place that 
elections for the Council shall take place at a general 
meeting, and at another, that all questions submitted to 
any meeting shall be decided by a majority of votes of 
those present at that meeting. Now, by putting together 
these two separate detail instructions, sa! by acting upon 
them as if they were one, the Council of the Institu- 
tion has in our opinion virtually converted the constitution 
from the democratic form, which it was intended to be, to 
the oligarchic, which it was not. The working of the 
electoral machinery is thus :—Retirements take place pro- 
perly and according to rule. Re-nomination and new 
nominations are made in an equally unobjectionable way, 
and voting papers are sent round to the members. But 
when these are duly filled up, and sent in at the appointed 
general meeting, none are allowed to count cm per- 
sonally presented by the voter. As the general meetings 
for this purpose have always been held in London, the 
practical effect has been that all the members who reside 
at any considerable distance from London are practically 
disfranchised. The whole of the voting for members of 
Council thus falls into the hands of the small proportion of 
members who happen to reside in or about London. There 
is, we believe, nothing in the Charter to prevent the general 
meeting from being held in provincial towns, a step which 
would obviously give a preponderance of voting power for 
the time being to residents in any such town selected. 
This, however, would rather tend to encourage a mis- 
chievous partisanship than otherwise, and to direct the 
attention of members from the only wise and legitimate 
object entertainable, viz., to put the right men in the right 
on The only cure for the evil is to cease to follow the 
righly-strained, though perhaps literal interpretation of 
the law, and to look henceforth rather at the spirit of it ; 
for, so regarded, it is the very essence of liberality, equality, 
and fairness. If it be necessary to alter the wording of 
the Charter, by all means let it be altered. If it be neces- 
sary to give it up and adopt the limited company 
constitution, as the Institution of Mechanical Engi- 
neers have lately done with so much advantage, let 
that course be adopted. But whatever is done, let not the 
Institution continue to consolidate itself into an oligarchy. 
Let not the great mass of members all over the country, 
and all over the world, feel that they are disfranchised by 
a quibble, as it were, and for no fault of their own. Let 
not the non-residents, who constitute the chief strength of 
the Institution, and who really make the difference 
between a national Institution and a mere metropolitan 
club, continue to feel that they can only take part in electing 
the officers who dispose of their money and who manage 
their affairs, provided they submit to a fine every time 
~ vote equal to the cost of a journey to London and 
sack, 

The wisdom of deciding all questions brought before 
Iustitution meetings by a majority of votes of those 
present only is obvious in all cases except elections for the 
Council. The reason clearly is that those questions may 
admit of discussion, and should not be voted on by 
those who, by absence, have not heard what may have 
been said on both sides. But Council elections do not 
admit of discussion at the time. The qualifications of the 
nominees cannot be suitably discussed openly on the night 
of election. That is a case where each member should 
have made up his mind on receipt of his nomination list, 
and should without discussion make his selection and send 
in his voting paper. In fact, so clear is the reason for 
personal votes only in ordinary cases, and so manifestly 
absent is that clear reason in the case of voting for the 
Council, that we are forced to the conclusion that the inclu- 
sion of the latter case must have been an oversight on the 
part of the originators of the Charter. Or if it was not 
an oversight, it must have arisen from the circumstance 
that when it was drawn up the non-residents were few 
and far between, and there being neither railways nor 
penny post, any voting by them would have been out of the 
question. 

Of the Institution of Mechanical Engineers we do not 
propose here to say anything further than that their con- 
stitution, as recently modified, is absolutely democratic in 
form ; and, as at present administered, is truly representa- 
tive and all that can be desired. We wish we could say 
the same of the Iron and Steel Institute. Here there is 
no defect of written law, as might reasonably be urged 
with regard to the Charter of the Institution of Civil 
Engineers. The rules of the Iron and Steel Institute 
relating to the election of members of Council are almost 
identical with those of the Institution of Mechanical 
Engineers. But the two Councils administer what are 
virtually identical rules in so differerft a way that in the 
one case the democratic principle is maintained, and in the 
other case it is lost. 

Let us briefly consider the electoral rules of these two 


Institutions, so far as regards Members of Council, and | yy¢ system has worked advantageously to the men. 


In both cases there are | 


their operations respectively. 
fifteen Members of Council, five of whom retire annually 
and may be re-elected. In both cases the Council may fill up 
any vacancies which may occur during their year of office. 
Tn the Institution of Mechanical Engineers such occasional 
appointments last only until the next general meeting. In 
the Iron and Steel Institute there is no such limitation. 
In both cases a voting list containing nominations by the 
Council, and possibly others by ordinary members, are 
ordered to be forwarded to the members in time for them 
to vote and return before the general meeting. Now, as 
to the difference in practice. The Council of the Institu- 
tion of Mechanical Engineers duly send round their voting 
list. They present not only the names of those retiring 
Councilmen who are again willing to be put in nomina- 
tion, but they also add a few new names, the total nomi- 
nations amounting to several more than the vacancies, so 
as to give the members a choice. Other names may 

added by the members, but it is well understood that 
except in case of an elaborate outside combination no one 
not nominated by the Council hasa chance of being elected. 


The above is a fair and satisfactory mode of carrying out 
the rule, and secures the gradual admission into the Council 
of those who are considered most deserving of the honour 
by the members; and, what is not less important, it 
secures the gradual retirement of those in whom the 
members may have ceased to have confidence. The point 
to be kept well in view is that the whole of the members 
may equally take part in elections, and so feel that those 
who are elected are their representatives, and not the 
representatives of London only, as is the case of the 
Institution of Civil Eugineers; nor of a still smaller 
number of of constituents, as we shall show is the case 
with the Iron and Steel Institute. The way in which the 
Council of the latter Institution works has latterly been 
thus: If a vacancy occurs it is, of course, known to the 
Council during same year of office; and it is an easy 
matter to fill it up without an election under the provisions 
of the casual vacancy clause. That being done, there is, 
of course, never any vacancy! There being no vacancy, 
and the Council not caring ty nominate any more than the 
retiring members, there is, we suppose, in their opinion, no 
need for a contest, or even an election, At any rate, the 
have latterly sent round no voting list of any kind, 
notwithstanding that they are thereby distinctly infringing 
the rules. Casual vacancies have occasionally been 
announced as having occurred, and in the same breath as 
having been filled up by the Council. Certainly for some 
years the members have not been troubled to exercise their 
electoral rights, although the rules seem to provide care- 
fully that it shall be the duty of the Council to see that 
this be done annually. 

Let it not be supposed that in the case of either 
of these Institutions we are objecting in any sense or 
degree to the eminent men who administer their affairs, 
nor to any of their nominations. If they were all dis- 
missed, and we were invited to select others, we might 
“wong vd re-elect the same men. It is not the men who 

ave been so placed on the Council, but the mode of 
appointment we condemn. This has laid them open to 
the imputation that they are not bond fide representatives 
of the members, as they ought to be, but, on the other 
hand, merely nominees of the rest of the Council, which 
keeps all in its own hands like a happy family. And even if 
it could be clearly shown that there had been always a 
total absence of favouritism in these appointments, still a 
reasonable suspicion might dwell in the minds of members, 
which is not a healthy feeling to be permitted to grow up. 
The words of warning we are giving may by some be con- 
sidered superfluous, or, at all events, inopportune. It 
may be argued that at present all seems quiet among the 
rank and file of these technical institutions, and that the 
Councils are composed of really able men who maintain 
their popularity with the members. We say nothing to 
the contrary. We simply urge that that is not the 
question at issue. We claim we have shown that, however 
good the Councils and Council men may be, they cannot be 
said in two of the institutions under notice to represent 
the members generally who pay the income, who own the 
accumulated funds, and who constitute the body corporate. 
“ Peace” is sometimes ejaculated when really there is no 
ar or when it is destined sooner or later to be broken. 

Ye have recently witnessed at least two serious convulsions 
which did not subside until great changes had been 
effected. We refer to that which ended in locating the 
Mechanical Engineers in London, and that which gave 
birth to the class of Associate Members at the Great George- 
street Institution. If once the general body of members 
perceive they are denied their rights, they may again rouse 
themselves into a state of activity which will not subside 
until a corresponding effect has been produced. What is 
wanted is altogether to abolish oligarchy and paternal- 
ism,of howsoever benevolent a character, in the government 
of our technical institutions, Give the members their full 
democratic rights, and equal privileges in return for their 
equal responsibilities. This ought to be done and done 
quickly, and all the better if initiated quietly by existing 
Councils, and not left for discontent and revolution to 
accomplish amid stormy proceedings, which may be 
amusing to outsiders, but are surely humiliating to all 
immediately concerned. 


WAGES SLIDING SCALES, 


THE modern method of adjusting wages in the coal and iron 
trades by a sliding scale, whose working is regulated by the 
prices obtained for the commodity on which the labour is 
expended, is getting steadily into wider adoption. Among the 
most recent applicants that it may be applied in their case, are 
the colliers of South Yorkshire. It is already working well 
amongst those in Yorkshire West. And though notice has been 
given for the expiry five months hence of the scale which applies 
to the blast furnacemen of Cleveland, and the miners of that 
district and Durham, the notice should be regarded as seeking 
only an alteration in the basis of the scale, and must not be 
looked upon as a protest against the system. Indeed, it has just 
been declared by a conference of the operatives concerned, that 
And it is 
gratifying that on the same occasion a protest was entered 
against “the action of agitators,” who were advising resistance 
to the 24 per cent. reduction last declared. With no less firm- 
ness the method is being worked out in the finished iron 
branches. The boards at Darlington and Wolverhampton appear 
soundly established. If in the latter centre there is more need 
of funds than in the former, insufficient breadth of representa- 
tion is perhaps the cause ; but this, it is fair to conclude, will be 
removed, as the result ot the appeal which the employers and 
operatives’ secretaries are this week respectively making to the 
members of the iron trade in Lancashire, Cheshire, Derbyshire, 
and South Yorkshire, whose wages arrangements are all regulated 
by the proceedings of the Wolverhampton Board. 


THE LONDON WATER SUPPLY. 


ConsMERABLE attention has been again directed to the 
London water supply question, chiefly by the local shortness of 
water for a few hours during the recent hot days, and the 
Government have been led to promise legislation on the subject 
next session. No opportunity is lost by those who imagine all 
the evils of an imperfect water supply are to be removed feng 
removal from the water companies, or by those who t 


everything is to be made right by going a long way off for a new 
source of supply ; but it is somewhat reassuring to find that the 
unreasoning sentimental condemnation of the existing source of 
supply is not now so influentially urged as it was some time 
ago. The Local Government Board has provided itself with the 
means of forming an accurate judgment of the quality of 
the water supplied, and the simple fact that a little 
sewage or sewage effluent finds its way into the Thames, 
will not in future be of itself taken as condemnatory of 
the Thames water, but its real effect will be considered. Ifthe very 
minute quantity of sewage is entirely lost by oxidation and pre- 
cipitation in the enormous bulk of the rivers’ waters, and careful 
analyses fail to detect. any deletereous constituents, any albumi- 
noid ammonia, then there can be no reason for going beyond the 
Thames Valley for water for a big city in the Thames basin, It 
is satisfactory to notice that all the analyses of Thames water 
are more than ever in its favour, and it is further satisfactory to 
find that a disposition is evident to acknowledge that however 
good the water supplied by the London companies’ mains may 
be, the bad water, where that is to be found, is made bad by its 
storage in dirty house cisterns. There are thousands of these 
never cleared out. Many are awkwardly situated, and only a 
small proportion of the tenants, of the smaller houses especially, 
have either time or disposition to attend to these water polluting 
boxes, these relics of a bad and wasteful system of supply, a 
system which would be gladly discarded by water com- 
panies if they had power to enforce the adoption of good water 
fittings. 


THE SOLENT TUNNEL, 

THE connection of the Isle of Wight with the main land by 
railway is again directing attention to the proposals for a tunnel 
under the Solent. A tunnel was proposed and designed many 
years ago by the late Mr. Vignoles, but a more suitably placed 
tunnel designed with reference to existing railways and 
probable extensions has been now for several years placed 
before the public by Mr. Hamilton Fulton, and last year 
he prepared elaborate surveys, plans, sections, and Parlia- 
mentary notices for an application for an Act for the 
construction of a railway from Southampton to the Isle of 
Wight, with a Solent tunnel from the mainland at Lepe, near 
Beaulieu, to Cowes. From the investigations made by Mr. 
Fulton, as referred to by us on previous occasions, the under- 
taking would appear to be practicable, and its completion 
would accelerate the journey by one hour and a-half between 
London and Ventnor, bringing London within two and a-quarter 
hours of Cowes, and obviating the necessity of change of carriage. 
An important point, moreover, is that it would obviate to a great 
extent the collisions of vessels in the Solent which so often 
occur, and would facilitate the present traffic. From a letter 
by Mr. Thomas Price to the 7imes, it seems that some of the 
influential shareholders of the Didcot and South-Western 
Companies are said to be strongly in favour of the under- 
taking, and it is most probable that the Great Western 
Railway Company would take a great many passengers from the 
west who now stay away or go elsewhere, because of the 
crossing by boat. The scheme is one which should command 
attention. 


LITERATURE, 


Sewage Disposal, Ten years’ experience in works of Intermittent 
Downward Filtration, separately, and in conjunction with Surface 
Irrigation ; with notes on the practice and results of Sewage 
Farming. By J. Battey Denton. London: and F. N. 
Spon, 1881, 

Tus may be said to be chiefly a defence of that system of 

sewage disposal with which the author’s name is identified ; 

but it is also a general description of what has been done 
at the several places whereat intermittent downward filtra- 
tion has been adopted, together with rules to be observed 
when adopting that mode of sewage disposal, and notes 
upon experiences and results of sewage farming. As much 
abuse has, perhaps, been heaped upon this system as upon 
any of the others which have been prominently placed 
before the public during the past fifteen years, but it seems 
very difficult to get at that part of the story which lies 
between the two sides. Mr. Denton has told his side of 
the story, and his opponents have told theirs, and another 
story has been told by those who have written on sewage 
disposal generally, without any evident partiality for any 
particular system. The latter version is not, however, 
satisfactory, as in most cases the evidence seems to have 
been obtained more or less at second hand, as to some of 
the chief facts which modify one of or, perhaps, the most 
important objection to sewage disposal by intermittent 
downward filtration, namely, the cost. In some cases, that 
which Mr. Denton has to tell under this head, tends to the 
conclusion that that system is not necessarily in itself 
expensive, or more expensive than surface irrigation. It is 
impossible, however, to read his book without feeling that he 
might have told more of the actual details of the working 
of the system—at Merthyr Tydvil for instance. We mention 
that town because it has been customary to look upon 
the system as there exemplified ; and although some of the 
circumstances under which it was there carried out were 
extremely unfavourable from a financial point of view, 

Mr. Denton might have said more in reply to certain allega- 

tions as to its want of complete success in a sanitary sense, 

For instance, he might have been expected to have told us. 

in a book professing to give the results of ten years’ 

experience, the character of the effluent water in the year 

1880 instead of giving only the analysis of 1871. From 

this it is impossible to form any conclusion as to the effects 

on the filtering areas of long-continued use, and it is left 
to detractors to continue the assertion that the effluent is 
not as good as it should be, and that consequently the 
sewage of only 500 ap instead of 1000 can be applied 
per acre; or that the character of the efiluent is greatly 
affected by the large quantity of subsoil water of the Taff 

Valley, and that without this the etiluent would be bad. 

From Mr. Denton’s own statements it does not appear 

that the sewage of 1000 people is regularly applied per 

acre to the intermittent filtration area, although it is 
stated by Dr. Dyke, the medical officer of the district of 

Merthyr, that occasionally the 20 filtration acres had to 

receive the sewage of about 40,000 inhabitants for three or 

more weeks together. The character or quality of the 
effluent at such times is not stated; but it may be inferred 
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that the system is deemed to be in successful operation by 
the authorities of Merthyr, Aberdare, Mountain Ash, and 
Treharris, as they have arranged to deal with the sewage 
of the combined populations, about 100,000, on an area of 
212 acres, which includes the 75 acres upon which the 
Merthyr sewage disposal was previously effected. We are 
uot told what proportion of this is to be prepared as inter- 
mittent filtration beds, though it is left to be inferred 
that a considerable proportion will be so prepared, as 
212 acres is so much less for a population of 100,000 
than the 375 acres originally actually secured b 
the Merthyr authorities for 50,000, and 
a quantity could only be treated on such an area by the 
filtration process. Mr, Denton explains that the high cost 
per head of population of the Merthyr sewage works, is 
due chiefly to the purchase, with a view to sewage disposal 
hy irrigation, of 300 acres of land, about ten miles from 
Merthyr, which, it seems, have never been used for sewage 
disposal ; for the 75 acres near Merthyr were found to be 
suflicient after the filtration system had been tried. Why 
this 300 acres, ten miles away, should still saddle the 
muying 75 acres, it seems difficult to understand ; for, if it 
is not wanted, surely Merthyr could let or sell it to those 
to whom it would be of use, and thus remove, or at least 
reduce, this burden. If, on the other hand, this land 
already pays something, Mr. Denton’s objection does not 
seem to hold good, 

Besides Merthyr Tydvil, the sewage disposal works of 
Kendal, Abingdon, Forfar, Great Malvern, Halstead, 
Barnsley, Hitchin, and Oakham, and works on a small 
scale at Earlsdon and Radford, are briefly described, and 
the results of working given. In most places the land 
obtained for filtration areas has been of a most suitable 
character; but at Hitchin the land employed is said to 
consist for the most part of peat mixed, where shallow, 
with gravel, sand, and clunch, and the sewage is very 
highly diluted with surface and subsoil water. The 
etiluent is, however, satisfactory ; but 22 acres has to be 
employed for the population of 8000, yet of course much 
must be allowed in this case for the very unsuitable 
character of peat, some of which is too boggy for filtration. 
Kendal, again, possesses 66 acres of land purchased at a cost 
of £13,000, out of the total outlay for land of £16,371, 
which have never been used for sewage disposal. The cost 
per head, or in the pound, for sewage disposal at most of 
the places where the system is adopted, is given by Mr. 
Denton, as we gather from different parts of the book, 
as follows ;—Kendal, population about 13,500, filtra- 
tion only, 4d. in the pound, but would be, the author 
says, reduced to 1}d. if the cost of the 66 acres were 
excladed ; Merthyr, filtration and irrigation, cost, not 
given; Abingdon, population 6000, filtration and _ irriga- 
tion, farm pays 2) per cent. on outlay ; Great Malvern, 
population 4000, filtration and irrigation, farm will pay 
2 per cent. when £5 per acre is obtained from it; 
Hitchin, population 8000, filtration and irrigation cost 3d. 
in the pound; Halstead, population 6000—filtration and 
irrigation—farm will pay 2 per cent. when £5 per acre is 
obtained from it. It does not aepeet when the income 
from the Halstead and Great Malvern farms is likely to 
reach that amount, but it certainly is not a very high 
return, though those who maintain that vegetation and 
filtration do not gowell tegether, may think it not realisable. 
Forfar, population 12,500—filtration and irrigation—farm 
returns a profit. Barnsley, population 25,000—filtration 
and irrigation—cost not given. Thus under some and 
favourable circumstances filtration farms may be made to 
dispose of the sewage at no cost toa small town. It is not 
clear that the farming on a very large scale required for 
large towns could be conducted with similar success. Mr. 
Denton may at least be said to show that high cost does 
not belong to the system itself any more than it does to 
irrigation ; that the two systems may be successfully 
worked together, if not on a very large scale, still up to 
100,000 population ; and that a much smaller area of land 
may be employed than when irrigation only is employed. 

It is quite clear that intermittent downward filtration 
areas need to be carefully prepared, and the subsequent 
operations and farming must be carefully carried out. It 
is often urged that the sewage has to be applied in too 
great a quantity to permit the growth of crops, but it is, 
nevertheless, clear that if sufficient care is taken, crops 
may be grown on wide ridges with properly kept furrows, 
This involves constant care in removing the thin solidified 
sludge coating from the furrows to the ridges at intervals 
and digging the sludge in when the crop is off; but there 
is nothing gained without trouble in these matters, and if 
it becomes profitable to ratepayers to pay for a small farm 
on the intermittent downward filtration system or that sys- 
tem, combined with irrigation, instead of irrigation only 
on a large one, then the care and trouble must be taken. 
It must not be supposed that the filtration areas can go on 
filtering sewage indefinitely with equal efficiency, nor can 
we agree with Mr. Denton’s opinion or hypothesis that the 
effect of filtration is to increase the porosity of the filtering 
soil, because the perishable organic substances from the 
sewage decay and leave the spaces they occupied, while the 
solid particles, being chiefly fine silicious sand, remain to 
act as efficient filtering material. This may be true, but 
the decomposed organic remains or the semi-fluid particles 
would not find their way into the earth were there not 
already interstices for them to go into, and these last must, 
therefore, be gradually filled up with finer particles than 
were there before, and so on, until the bed would be im- 
— This svstem, however, provides against that 
or along time by the aération which the sludge film gets 
when broken up and laid on the ridge, so that the organic 
remainsare wholly oxidised and removed, and by the digging 
or ploughing up by which the fine sand is worked in 
with the coarser earth, which may, of course, be from 
time to time aided by coarser material. Those who object 
to intermittent downward filtration very commonly argue 
against it as they would against some highly organised 
mechanical and chemical filter needing delicate attention, 
and only competent to operate upon comparatively pure 
water. It is, Atewnting clear that there is a wide difference 
between an intermittent downward filtration area drained 


G6ft. or 7ft. below surface and a filter proper of any kind. 
There have not been many books brought out recently 
on sewage disposal, and though it is now several months 
since that we are writing on was published, it will no 
doubt afford food for thought and opposition to a 
many. It is useful as emanating from one who represents 
a system holding an important place amongst the best 
systems, and no doubt will be widely read. 

The pages are fortunately furnished with side notes, or 
it wall be somewhat difficult of reference, as the index is 
bad. 


Practical Blow-pipe Assaying. By Gworce Arrwoop. 8vo. 
London, 1880. Sampson, Low and Marston, 

In this volume the author records the methods of 
assaying adopted by himself during a lengthened period 
of foreign travel, for the benefit of investigators who may 
have similar work to do when at a distance from completely 
equipped laboratories or assay offices, The processes 
are essentially those of Plattner’s quantitative 
blow-pipe assaying, and the illustrations, which are 
numerous and carefully executed, represent the best forms 
of apparatus as developed by the skill of the Freiberg 
instrument makers under the supervision of Plattner and 
his successors. Besides these we have additions made by 
the author, including fine and coarse balances, a modifica- 
tion of Plattner’s charcoal holder, and several varieties of 
retorts and condensers for the quantitative assay of mercury 
ores. These latter have already formed the subject of a 
communication by the author to the Chemical Society. This 
application in practice is described in detail in Part IIL, 
which is the best section of the volume, containing a full 
account of the assay of gold and silver ores, the use of 
Harkort’s scale for measuring metallic globules which are 
so small that they cannot be weighed with certainty, and 
other accessories required for this peculiar branch of blow- 
pipe investigation. Amongst these processes we are glad 
to see that of scorification prominently noticed. It is exceed- 
ingly useful, and may made more so if practiced 
exactly in the same way as on the large scale, namely, by 
casting the softened and enriched lead, instead of breaking 
up the scorifier when cold, as recommended by the author. 
The mould in this case may be the top of the flatting anvil. 
The author’s mercury assay methods appear to be simple 
and practical, and thanks are also due to him for the 
notice of Domeyko’s method of detecting small traces of 
this metal. We do not, however, find any notice of the 
most delicate of all mercury condensers—a water cooled 
gold surface, which is now used both in assaying and 
testing the waste furnace gases in the quicksilver works of 
the Austrian Alps. 

In the section on qualitative determination, the promise 
made in the preface of laying down methods for the direct 
determination of each one of the sixty-five elements is 
very imperfectly fulfilled ; and it is scarcely possible that 
it could have been otherwise, considering that the author 
has compressed his matter into about fifty not very closely 
printed pages—a space — insufficient for even a super- 
ficial treatment of the subject. Considerable laxity is also 
shown in the handling of numerical quantities, and more 
particularly in the departure from units in common use 
without sufficient notice being given. Thus, the chemical 
equivalents given are those of the old notation, and the 
assay tables for gold and silver ores are computed for 
avoirdupois Parl. of troy ounces, changes which should 
have been more distinctly mentioned in the text than has 
been done. 

The volume will be useful, as presenting quantitative 
blow-pipe methods in a convenient form; and to this 
extent it may be recommended as supplementary to 
such works as those of Brush and Landauer, which are 
confined to qualitative determinations, 


ACHILLE DELESSE. 


Tue death of this distinguished man must be recorded. An 
interesting résumé of his labours by M. Daubree has appeared, from 
which we take the following facts. After a training in his native 
town at the Lyceum of Metz, which furnished so many scholars 
to the Polytechnic school, Delesse was admitted at the age of 
twenty to this school. In 1839 he left to enter the Corps des 
Mines. From the beginning of his career the student engineer 
applied himself with ardour to the sciences to which he was 
to devote his entire existence. The journeys which he under- 
took then, and continued later, in France, Germany, Poland, 
England, and Ireland, helped to confirm and develop the bent of 
his mind. He soon arrived at important scientific results, and 
was rewarded, in 1845, by having conferred to him by the 
University the course of mineralogy and geology in the Faculty 
at Besancon, where Delesse at the same time fulfilled the duties 
of Engineer of Mines. Five years later he returned to Paris, 
where he continued his university duties, at first as deputy of 
the course of geology at the Sorbonne, then as master of the 
conferences at the Superior Normal School. Besides this, he con- 
tinued his profession of Engineer of Mines as inspector of the 
roads of Paris, The first original researches of the young sar ant 
concern pure mineralogy; he studied a certain number of 
species, of which the chemical nature was yet uncertain or 
altogether unknown, and his name was appended to one of the 
species which he defined. He studied also, and with success, the 
interesting modifications called pseudomorphism—the mode of 
association of minerals, as well as their magnetic preperties. The 
attributes of a practical mineralogist aided him greatly in the 
culture of a branch of geology to which Delesse has rendered 
eminent services, in the recognition of rocks of igneous origin and 
of others allied to them. He studied in the field, as well as by 
investigations in the laboratory, for fifteen years, with an intelli- 
gent and indefatigable perseverance, and, aided by the results of 
hundreds of analyses, eruptive masses of the most varied kind, 
the knowledge derived from which threw light upon the prin- 
ciples of science, from granites and syenites to melaphyres and 
basalts. After thirty years of study and progress, other savants, 
without differing from him, progressed further in the intimate 
knowledge of rocks ; but the historian of science will not forget 
that Delesse was the precursor of this order of research. His 
studies of metamorphism will long do him honour. The 
mineralogical modifications which the eruptive rocks have under- 
gone in the mass are the permanent witnesses which attracted 
all his attention. The chemical comparison of the metamorphic 
with the normal rock pointed out distinctly the nature of the 


‘ 


substances acquired or lost. One of the principal results of 
these analyses has been to lessen the importance attributed until 
then to heat alone, and to show in more than one case the 
intervention of thermal sources and of other emanations from 
below, to which the eruptive rocks have simply opened up tracks, 

It is not only upon subjects relating to the history of rocks 
that Delesse has touched. Witness his work on the infiltration 
of water, as well as his volume relating to the materials of con- 
struction, published on the occasion of the Exhibition of 1855. 
The nature of the deposits which operate continually at the 
bottom of the sea offers points of interest which well repay the 
labour of the geologist. He finds there, indeed, a precious field 
to be compared with stratified deposits; for in spite of the 
enormous depth to which they form a part of continents, they 
are of analogous origin. Delesse laboriously studied the pro- 
ducts of the innumerable soundings taken in most of the seas. 
He arranged the results in a work which has become classical 
with the beautiful atlas of submarine drawings which accom- 
pany it. Though he never slackened in his own especial work, 
he made much of the work of others. The “ Revue des Progres 
de la Géologie,” with which he enriched the “Annales des Mines” 
for twenty years would have been sufficient to engross the time 
of a less active scientific man, and one lees ready to grasp the 
opening of a discovery. This indefatigable theorist never 
neglected the applications of science—the nature and the 
changes of the layers which form the under earth ; the course 
and the depth of the subterraneous sheets of water; the 
mineralogical composition of the earth’s vegetation, were repre- 
sented by him on several charts and plans drawn out in proper 
form. His maps which follow the route of many of the great 
French lines of railway explain the kind of soil upon which 
they are laid, and are of daily use. In the pursuit of his 
numerous scientific works,. Delesse never failed in discharging his 
duties in the Corps des Mines. Having in 1864 quitted the 
service of the Government of Paris, which he had occupied for 
eighteen years, he was made Professor of Agriculture, of Drainage, 
and Irrigation, at the School of Mines, where he established 
instruction in these before being called to found the course of 
geology at the Agricultural Institution. Promoted to be 
Inspector-General of Mines in 1878, and charged with the division 
of the south-east of France, he preserved to the end of his 
life these new duties, for which, to the regret of the School of 
Mines, he gave up his excellent lessons there. During the year 
of 1870 Delesse fulfilled his duties as a citizen, as engineer in 
preparation of cartridges in the departments. 

His nomination to the Academy of Sci , Which took place 
on the 6th of January, 1879, satisfied the ambition of bis life. 
He was for two years President of the Central Commission of 
the Geographical Society ; he was also President of the Geological 


by his intelligence and his work. He suffered from a serious 
malady, which, however, did not weaken his intellect, and he 
continued from his bed of suffering to prepare the reports for 
the Council-General of Mines, and that which recently he 
addressed to the Academy on the occasion of his election. The 
greatness and the rectitude of mind of Delesse, his astounding 
power of work, his profound knowledge of science, his sympa- 
thetic sweetness, which were associated with sterling modesty 
and loyalty of character, made him esteemed and cherished 
throughout his whole career. He died on the 24th of March. 


TENDERS. 


BREWERY AT DERBY. 

For the erection of a new 40-quarter brewery at Derby for 
Messrs. Stretton Bros. Messrs. Scamell and Colyer, Engineers, 
18, Great George-street, Westminster, 8.W. Quantities by Messrs. 
R, L. Curtis and Sons. 


Contract No. 1.—BUvILpine. 4. 
Kirk and Randall, Woolwich .. .. .. «.. «.. «.. 6928 0 0 
Grimwood and Sons, London .. .. .. .. .. «. 6378 0 0 
John Dakin, Lichfield... .. .. .. .. .. 6222 0 0 

Contract No, 2.—GIRDERS AND COLUMNS. 

Piggott and Co., Birmingham .. .. .. .. .. .. 1600 0 0 
Horseley Iron Company, Tipton .. .. .. .. .. 1585 0 0 
Thornewill & Warham, Burton and Derby—accepted 1525 0 0 

Contract No. 3.—Boi.ers. 
Thornewill and Warham, Burtonand Derby .. .. 775 0 0 
Thos. Piggott aud Co., Birmingh pted.. .. 760 0 0 

Contract No. 4.—MILLWRIGHTs. 
J. Bennett, London 765 0 0 
Thornewill and Warham, Burton and Derby .. .. 2207 0 0 
Contract No. 5.—Coppers AND UNDERBACK. 

Shears and Sons, London .. .. .. .. .. .. « 8% 00 
Bindley and Briggs, Burton-on-Trent—accepted .. 735 0 0 


Contract No. 6.—BackMakERS Work. 


J. Colyer and Co., London .. . 59 00 
Wilson, Frome—accepted .. 359 0 0 


Contract No. 7.—SiaTe Backs. 


J. Brindley and Co., London .. ee 0 
0 
Ashton and Green, London—accepted .. .. . 102 0 


Contract No, §.—Pirr Connections, &c. 


> 


0 
Morton and Co., Burton-on-Trent .. .. .. .. .. 0 
Thornewill and Warham, Burton and Derby .. .. 910 0 

0 


Bindley and Briggs, Burton-on-Trent— accepted .. 900 
Contract No. 9.—REFRIGERATORS. 
Lawrence and Co., London—accepted .. .. .. 


LOCOMOTIVE FOR THE DUTCH RHENISH 
RAILWAY. 

In our impression for July 22nd we gave a section of a double- 
ended tank locomotive, one of several built for the Dutch 
Rhenish Railway, by Messrs. Sharp, Stewart, and Co., of Man- 
chester. We now give on page 108 an elevation of this engine 
taken from a photograph. We have nothing to add to what we 
have already said concerning it. 


THE Chesterfield and Derbyshire Institute of Mining, Civil, and 
Mechanical Engineers will hold # meeting at Derby on Saturday, 
13th August, 1881. Three papers are down for reading, and the 
members will also visit the Midland Railway Company’s Works 


and the Derby China Works, 


Society. He was not long to enjoy the noble position acquired ~ 


| 
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THE large cotton baling press, which we illustrate above, | 
is known as the Morse “Compress,” and is being introduced 
into this country by Messrs. John H. Ladd and Co., of 19, Queen 
Victoria-street, E.C. It will be seen that the lower part of the 
press is the moving part, and receives its motion from a pair of 
quadrants, to which it is connected by two pairs of huge eye 
rods. The quadrants have a cycloidal pitch line, and receive 
their motion from a rack, the teeth of which are on a curved 
pitch line. By this arrangement the greatest power is exerted | 
as the compression is increased, and this is augmented Ly the 
fact that the connected rods have the greatest range of motion 
for equal amounts of compression just as the compresxion is 
completed. The toothed rack is attached to a steam piston in a 
cylinder, 90in. in diameter, and the total pressure on the bale is 
calculated to reach from 4,000,000]b. to 5,000,000lb. The | 
strength may be inferred from the weight of some of the main | 
parts :—Cylinder, 250 cwt.; sectors, 196 cwt. each ; lower platen, 
366 cwt.; upper platen or beam, 517 ewt.; four eye bars, 89 cwt. 
each ; piston rod with rack, 129cwt. The pins are 14jin. in 
diameter, and, with the eye bars, made of the best hammered 
iron. Though very big the press is simple, and seems to accom- 
plish a very great quantity of work, the writer of a testimonial 
stating that the Jefferson Metropolitan Compress Company 
pressed 407 bales in five hours. About 44]b. per cubic foot, or 
denser than fine pine, is about the average density to which 
cotton bales are apparently pressed with it, though a density | 
much higher than this has been effected. The value of such | 
presses to cotton shippers may thus be easily understood. The | 
press is complete in itself, except, of course, as respects the | 
boiler necessary to supply steam, and there does not seem to be 
much or anything in it to get out of order. 


COMBINED PLOUGH AND CLOD BREAKER. 

THE implement illustrated by the annexed engravings has been 
designed by Mr. C. E. Sackett, of the Matilda Furnaces, Mount 
Union, Pa., and the American Manufacturer, from which we re- 
produce it, seems to think the combination a very important one. 


For a few purposes it may undoubtedly be useful, but it is ques- | 


tionable whether two separate implements would not any time be 
much better. It is seldora advantageous to combine implements 
made to carry out two distinct processes when that combination 
involves any complication, or when the disarrangement or want 
of repair of one part involves the standing still of the other. 


The idea here conveyed may not, however, be wholly useless. 
The plough is fitted with a skim coulter for the usual purpose. 
and the implement generally is thus described :—“ It consists 
of a complete iron beam plough adapted in all respects to the uses 
of acommon beam plough, and differing but little from one, 
This is combined with an axle, crossing it at right angles, and 


carrying, on one end, the harrowing wheel or pulveriser, which 
runs in the furrow last opened right alongside the mouldboard 


MORSE COTTON BALING PRESS. 


Yy 


and receives the earth from it for pulverisation. On the other 
end of the axle is a common wheel, or land wheel, of the same 


REAR VIEW 


size as the pulverising wheel. These two wheels, with a forward 
gauge wheel, operating on a sliding post, constitute the running 


FRONT VIEW 
gear of the implement, and enable it to be transported over the 


roughest reads witheut having te be lifted or loaded upon a 
wagon or sled as ploughs and harrows must be.” 


Our agricultural implement makers and agriculturists will form 
their own ideas of what this plough and pulveriser may do, but 
this is what our American contemporary says on that subject :— 
“The implement, in effect, mechanically applies to the farm the 
same method of tillage as that of the best and most costly 
garden tillage—that is, “hand forking.” The wheel teeth, 
always below the earth, represent the tines of the hand-fork, the 
wheel spokes a succession of fork handles, each one lifting its 
load of earth. The quick motion of the wheel tosses, pulverises, 
and lays the earth in a lighter and more effectual manner than 
the most experienced hand labour could do it. By the use of 
this implement all after-trampling of the ploughed soil by teams 
in the usual process of harrowing is avoided. It is well known 
that the great fault of American farming is that it is not 
thorough enough. Better pulverisation would in many instances 
double the crop. Land in England is often ploughed four or five 
times to produce pulverisation, and sixty to seventy bushels of 
wheat to the acre is not uncommon. (Sic.) The usual western 
three-horse team*is ample power for this implement. It has 
been tried on several farms in the vicinity of Mount Union, and 
at Newton Hamilton, Pennsylvania, with most satisfactory 
results, and with a two-horse team, mostly also in stiff clay 
soil.” 


A TRANSMISSION DYNAMOMETER. 


At a recent meeting of the Society of Telegraph Engineers 
Professors Ayrton and Perry described a dynamometer con- 
structed by them and used by Professor Ayrton in his lectures 
at the City Guilds Institute Classes. This dynamometer can be 
permanently attached to any shaft, and the horse-power trans- 
mitted by the shaft to any machine isshown. BB", Fig. 1, is a 
loose pulley used to drive the machine by means of a strap; 
F F' is a boss keyed on the shaft driven by the steam engine. 
This boss has four stout arms, Fig. 3, each attached by spiral 
springs to the rim of the loose pulley. If the shaft be driven, 
and the motion of the loose pulley resisted, the springs will be 
stretched, and the amount of such stretching combined with the 
speed of rotation, will measure the power transmitted. So far 
Messrs. Ayrton and Perry have followed General Morin. The 
stretching of the springs, that is, the relative twist between the 
loose puiley and the keyed boss, has to be measured. Such a 
twist produces a tangential motion, and the designers of this 
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dynamometer prefer to convert the tangential motion into a 
radial one for such measurement. H C is an arm, which, to com- 
bine considerable stiffness with lightness, is trussed in the plane 
of rotation as well as in a plane at right angles to this, as seen in 
the upper part of Fig. 3. This arm turns about C, a pivot on 
the rim of the loose pulley, and is moved by means of a link 
L L' attached at L by a pivot to the arm, and at L" by a pivot 
to the end of one spoke of the keyed boss FF'. If now the 


SECTION THRO’ A.B 
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loose pulley and the keyed boss receive an angular twist, the 
end H of the arm, to which a bright bead is attached, moves 
almost radically towards the shaft. The exact path of the bead 
H is shown in Fig. 4 for different positions of C. To measure, 
then, the power transmitted by the engine to the machine, all 
that is necessary is to observe on a scale placed in a suitable 
position the radius of the circle traced out by the bright bead H, 
and the number of rotations per minute, both of which can be 
ascertained without stopping the machinery. 

An alternative arrangement employed with ver stiff springs 
is to have a small pinion at L’, which works into a short spur 
segment on the pulley. A very small relative angular motion 
of F F}, and B B', produces in this case a great angular motion 
of the pinion, and therefore of a light arm which turns with the 
pinion, at the end of which isa bright bead. It can easily be 
seen that this form of transmission dynamometer would work as 
well when the machine is driven direct as by the interpolation of 
a strap. 


KEnsIncTon MusruM.—Visitors during the week ending 
July 30th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., Museum, 10,422; mercantile marine, building 
materials, and other collections, 5332. On Wednesday, Th y> 


and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
683. Total, 18,675. Average of corresponding week in former 

‘Total f the Museum, 20,178,475. 


years, 17,875, from the opening o! 


| 
] | i: 
q | 
| | 
) 
Va 
ANA 
jan 
| 
| 
LOSS 
=r. 


Ava. 5, 1881. 


THE ENGINEER. 


103 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Upon ’Change in Birmingham this—Thursday—afternoon, as also 
in Wolverhampton yesterday, the increased activity which of late 
has marked the finished ironworks was reported to be fully main- 
tained. It could, however, be scarcely said that the improvement 
had extended to branches not hitherto affected. Thus the better 
state of things is pretty much confined still to sheets, hoops and 
strips, and common bars. The demand from the galvanisers for 
sheets is unabated, and, indeed, there was more anxiety displayed 
by them this week to place forward contracts than for some weeks 
past. To an almost equal extent there was an increased disposi- 
tion on the part of sellers to refuse offers of this description. 

Singles were again priced at £7 15s. to £8, doubles at £8 10s., and 

lattens, £9 15s. to £10. Black sheets are going in large quantities 

to Australia, New Zealand, Russia, and India, 

Hoop makers announced that in we ny Ba on" they were declining 
to quote for orders, as they are already booked as far ahead as they 
think it prudent. Merchants continue to offer contracts freely on 
United States account, but now that trade is improved, work for 
this market is regarded with less favour than ever. For Germany, 
Italy, and Spain, hoops are likewise being freely bought. In the 
last two countries they are required for wine casks. For ordinary 
hoops £6 10s. to £6 15s, at the works is demanded, and for superior, 
£7 to £7 10s. Common gas strip is £5 17s. 6d. to £6. Thin strips 
for the making of tubes to be subsequently cased with brass and 
used up in the manufacture of bedsteads are realising £8 5s. at the 
works, 

Boiler plates, it was announced, were without improvement, and 
makers are unable to secure any advance upon former prices, which 
therefore stand at £8 10s. to £9 10s., and £10 according to —. 

Marked bars continue in slow sale, yet makers who demand 
£7 10s. declare that they are meeting with as much trade as those 
who quote £7. Earl Dudley’s common bars still stand at 
£7 12s. Gd. Medium quality bars were upon the market in abund- 
ance at £6 10s., and common sorts might have been had at a little 
under £5 15s. It is in these two last qualities that most is doing 
in the bar trade. 

Best tin-plate firms stated that they had plenty to do, but that 
prices are difficult to get up at all. 

There were not very many new sales of pig iron this afternoon, 
but makers were in a position to announce that stocks are 
declining and the deliveries are increasing. To-day’s prices were: 
Staffordshire all-mine pigs, £3 5s, to £3 7s. 6d. nominal; Shrop- 
shire hot blast all-mine, £3; and cold blast, £4; Barrow and 
Tredegar hematites, 65s., without business; native part-mines, 
£2 10s.; Derbyshire, Northampton, and similar quality pigs, £2 5s. 
nominal; and Staffordshire cinder sorts, £2 to £1 17s. 6d. 

The North Staffordshire finished iron trade fully maintains the 


vered into the Manchester district are not now quoted under £6 
per ton ; hoops average about £6 10s.; common plates, £6 12s. 6d.; 
and ordinary merchant sheets, £7 15s. to £8 per ton. 

Founders are also better employed, and there is a considerable 
amount of fire-proof mill work in hand for this district. 

The coal trade continues extremely dull throughout, and a re- 
duction in prices which has this week been unexpectedly made by 
the leading colliery firms in the Manchester district has tended to 
still further unsettle and weaken the market, In some cases re- 
ductions of 10d. per ton have been made on all classes of fuel, 
including both round coal and slack, whilst in other cases engine 
fuel has only been reduced 5d. per ton. In other districts no 
announced reductions have yet been made, the action of the 
Manchester firms having come as a surprise, but here and there less 
money has been taken for round coal, and it is not improbable, 
although prices already are extremely low, that the downward 
movement will become more general. So far, however, as engine 
classes of fuel are concerned, it is scarcely likely that there will be 
any general giving way, as good slack in most of the colliery dis- 
tricts is rather scarce, and in some cases has been showing a ten- 
dency towards stiffness. The average pit prices may be given 
about as under : Best coals, 8s. to 8s. 6d.; seconds, 6s. to 6s. 6d.; 
common coals, 4s, 6d. to 5s. 3d.; burgy, 4s. 3d. to 4s. 9d.; good 
slack, 3s. 9d. to 4s. 3d.; and inferior sorts, 3s. to 3s. 6d. per ton. 

The reduction of prices in the Manchester district is being 
accompanied by a similar movement in the wages of the men. So 
far as the miners are concerned, they are being reduced 10d. per 
load, and 3d. per yard, and the underground day men 1s. per week, 
which is equal to about 15 per cent., and will put the colliers 
employed at the Manchester pits in much about the same position 
in which they stood in December last, prior to the advance made 
previous to the late strike and the further advance which has since 

conceded, 

The bridging over of the Irwell at that portion of the river lying 
between the Manchester Cathedral on the one side and the large 
new station which is being erected by the London and North- 
Western Company in Salford on the other, is just now a question 
which is exciting a good deal of interest here. The question has 
been raised, in connection with a proposed additional bridge which 
the railway company wish to construct as an extra approach to 
the new station, but which the Manchester Corporation have 
refused to sanction, and it is now being urged that in the place of 
two new bridges, which would make no less than five bridges 
crossing the stream within a very limited area, the whole of the 
river embraced within these bridges should be covered in, and thus 
afford additional and valuable space to one of the busiest thorough- 
fares of Manchester. At present the matter is under the considera- 
tion of the engineers connected with the Corporation and the rail- 
way company, and I understand that it is not improbable that 


recommended, 
The London and North-Western Railway Company, has just 


recent improvement. It is satisfactory that not only are more 
foreign orders arriving, but that the home demand is also improving. 
Already an advance of a good 2s, 6d. to 5s. per ton has been eata- 
blished upon bars and some other merchant sections. For the 
better class of pigs prices average about £2 15s., but for the 
common quality about £2. 

Colliery owners view with undisguised dissatisfaction a proposi- 
tion “ae by the South Staffordshire Mines Drainage Commis- 
sioners to apply to Parliament for powers to double existing maxi- 
mum ratal on coal, making it 1s. per ton. The expenses of —. 
ing in the Great Tipton District is between £27,000 and £30, 
yearly, and the income only about £20,000. The recent loan of 
£100,000 obtained by the commissioners has been nearly all 
swallowed up in providing for the discharge of old debts and other 
charges that hung over the commission. 

Touching the foreign demand for hardwares, the trade with the 
Australian colonies is satisfactory, and advices for the immediate 
future are cheerful. An encouraging lot of work has been received 
from the New Zealand markets, while British Indian business is 
increasing for shelf goods, and materials are wanted in large 
quantities for railway construction, and the erection of large 
buildings, 

In the half-year ending June 30 the Water Committee of the 
Birmingham Corporation have received an income of £59,855, 
which after deducting working expenses, law charges, bad debts, 
&c., leaves a gross profit of £35,111. The reserve again is increased 
by the addition of £12,800, making a total of £40,800 now avail- 
able for contingencies, and for depreciation of the plant and 
machinery of the water department. 

The sale of gas during the half-year ending June 30th of the 
Birmingham Corporation, was 1,397,870,000 cubic feet, an increase 
of 9,128,800 upon the corresponding period of last year; but after 
deducting the amount supplied in 1880 to the district of West 
Bromwich not now supplied by the Corporation, an increase of 
7,831,000 cubic feet, or about 6 per cent. 

The Gas Committee of the Birmingham Corporation have placed 
contracts for 279,000 tons of coal for the coming year on favour- 
able terms. On examining the tenders it was found that a large 
portion of the coal offered could be purchased for two years at 
present prices, and the committee have, therefore, also made con- 
tracts for 245,000 tons of coal to be supplied in the year ending 


At the half-yearly meeting of the Union Rolling Stock Com- 
pany, Limited, held on Tu y, the directors recommended 
a dividend on the ordinary shares at the rate of 10 per cent. per 
annum—a rate which from the commencement of the company 
they have been able to recommend every six months, 


NOTES FROM LANCASHIRE 
(From our own Correspondent.) 

Manchester.—In the iron trade of this district, business, so far 
as the raw material is concerned, has been decidedly dull during 
the past week. As I pointed out some time back, when the recent 
spurt in trade was commencing, the large make and heavy stocks 
in proportion to present requirements, are too much of a dead 
weight to enable makers to maintain permanently any very 
material advance in prices. Just now order b3oks being well filled 
by the recent sales makers in most cases are firm at the slight 
advance upon late rates, but where producers are not so fully sold, 
signs of weakness are already evident. Consumers on the other 
hand having apparently mostly covered their requirements for 
several months to come, enquiries are tending more towards 
deliveries for next year, and although there is a strong disinclina- 
tion on the part of sellers to commit themselves to long forward 
engagements, it seems very probable that no very large further 
business will be done until makers commence booking for at least 
the early portion of 1882. 

Lancashire makers of pig iron are tolerably well sold for pretty 
near the remainder of the year, and although but few new orders are 
coming in, they are very firm at 44s, for No. 4 forge, and 45s. for 
No. 3 foundry, less 24 re cent. delivered equal to Manchester. 

In some of the outside brands which come into this district there 
has been a little giving way. Lincolnshire forge iron delivered 
equal to Manchester has been aeee at 43s, 4d., less 24, which is 

. to 1s, per ton under what has lately been asked, and inferior 
brands of Derbyshire iron are being offered at very low figures, but 
this does not apply to makers generally, those who are well sold 
being still firm. Middlesbrough iron delivered equal to Manchester 
is quoted at 45s, 4d. per ton net, but there are very few buyers here 
at this figure. 

The finished iron trade maintains a better tone than pig iron, for 
although there has not yet been any mn ong increased demand for 
actual home requirements, a considerable business is being done 


for shipment, and makers generally are holding out firmly for an 
advance upon late rates. Local and North Staffordshire bars deli- 


pleted an addition to its London-road station, 500ft. in 
length by 150ft. in width, the whole of which is carried upon 3ft. 
iron columns, and plate and box girders, divided into two spans one of 
80ft. and the other of 70ft. The upper portion of the structure 

ists of or tal brickwork covered in with a roof supported 
on cast iron columns and lattice girders similar in design to the 
old portion of the station. By the adoption of iron columns as 
supports for the upper structure the whole of the ground space 

been economically utilised, and with as little obstruction to 
the light as possible, for the goods traffic requirements. Upwards 
of 3000 tons of iron have been used for the columns and girders 
which have been supplied by Messrs. Eastwood and Swingler, of 
the Victoria Ironworks, Derby, and the work has been carried out 
from the designs of Mr. Stevenson, the company’s engineer. 

The largest girders which have probably ever been constructed 
for railway street bridge purposes are just now being erected by the 
Manchester and South Junction Railway Company to carry an 
extension of their line about 900ft. in length over several streets 
adjoining the new additions to the London-road station referred to 
above. Over one of these streets the girders, which are being 
erected on the skew, have a span of 180ft., and including the 

rtions built into the brickwork, have a total length of 200ft. 
They may be briefly described as hog-backed box girders, 16ft. high 
in the centre and 12ft. at the ends, constructed of jin. web plates 
with flanges top and bottom and 16 plates thick in the centre. 
They are connected to the cross girders by means of iron knee pieces, 
the cross girders being 2ft. 6in. deep in the centre, and carrying 
tin. flooring oie. These girders, which weigh about 200 tons 
each, and are being erected on platforms, have been supplied by the 
Horseley Iron Company, and the work is being carried out from the 
designs of the railway company’s engineer, Mr. Woodhouse. 

Barrow.—I have to report that no change of any moment has 
taken place in the position of the hematite pig iron trade of this 
district. The demand is steadily maintained all round, and the 
business which has been done during the past week is quite up to 
the general average of the last few months. I note that on foreign 
accounts sales represent a heavy weight of metal, and both America 
and the colonies are, I am informed, taking large parcels of 
Bessemer and forge iron, but the chief export busi isin finished 
and other classes of steel. Blooms are being largely shipped, as well 
as rails, fish-plates, and other accessories of permanent way. 
anticipate that more trade is likely to be done in blooms thaz. has 
hitherto been the case. Steel traders are selling well, and Iam 
told, on undoubted authority, that in the steel trade orders are in 
hand which will find employment for some months to come, not- 
withstanding the extra demand which has sprung up for blooms. 
The consequence of this is, of course, that the whole producing 
power of the Bessemer department is at work. This, I may men- 
tion, is a new feature at works in this neighbourhood. It is now 
— at Barrow, by new arrangements, to produce more than 

ouble the tonnage of metal with a less number of converters than 
it wasa few years ago. Heavy contracts in the iron shipbuilding 
line have recently been booked, and at present the yards are busily 
employed. In this department of industry there will, during the 
ensuing winter, be great activity. Engineers are also very b x 
whilst at the same time boiler-makers are busily employed. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

NOTWITHSTANDING the depressing accounts as to trade during 
the past six months, and the award of the Board of Arbitrators in 
the North of England, because of which some local houses have 
given their ironworkers notices of reduction in wages, there is a 
more cheerful tone noticeable in the iron market. In accordance 
with this award, the Parkgate Iron Company announced a reduction 
of 24 per cent. on tonnage wages and 3d. per ton on puddlers’ 
wages, the alteration to take effect from the Ist August. There is 
pos likelihood of any serious difficulty arising between the 

jes, 

Last week there was a general rise in the price of raw irons, 
amounting on the average in this district to about 1s. per ton ; and 
on this basis further transactions are recorded. The sheet and 
— are exceptionally brisk, and best boiler plates are now 

etching as high as £14 10s. per ton. Steel plates for similar 
purposes—principally used on stéamships—where the temperature 
1s more even, are finding a ready market on the basis of £18 per 
ton. On account of the activity in the shipbuilding yards, many 
of the sheet and plate mills are running full time here, with every 
prospect of increased business during the autumn months. 

_ In the armour-plate works there is the utmost activity. The 
introduction of the composite armour-plate has worked a revolu- 
tion in the trade, and both Messrs. John Brown and Co., Limited, 
and Messrs. Charles Cammell and Co., Limited, have more orders 
on hand in this tine than they can execute for many months to 
come. Such is the result of the patents of Mr. Ellis and Mr. 
Wilson—the former for John Brown and Co. and the latter for 


Charles Cammell and Co. We are given to understand, however, 
that another very heavy order for these armour-plates is about to 
be issued, and will be received by these Sheffield houses. The 
demand for Russian and Swedish irons is on the increase through 
the development of this branch of business. 

The Ironworkers’ Conference held at Leeds, and which closed on 
Monday, has excited considerable interest in the trade here. There 
were present = ager rg from all the iron producing districts, 
under the presidency of Mr. Wm. Shaw, of Wigan. The funds of 
the society were stated to be in a flourishing condition. A lon 
discussion took place on the working of the ‘“‘ sliding scale,” whic! 
has led to the late reductions in wages, and ultimately the follow- 
ing resolution was unanimously passed :—‘‘ That in the opinion of 
this Conference the sliding scale has worked advantageously to the 
workmen, and the action of agitators who are advising to resist 
the 24 = cent. reduction is hereby strongly condemned.” This 
shows the willingness of the workmen to abide by arbitrators’ 
awards and thus avert strikes. 

The coal districts are distressed. Trade is really bad so far as 
the coal interest is concerned, and prices if anything are on the 
decline. Many of the South Yorkshire pits are working at a loss ; 
many hundreds of colliers are only allowed “ half time,” and in 
some instances notices have been given this week to the men dis- 
charging them. Competition is very keen for deliveries to the 
Yorkshire sea-ports, and Lancashire pit owners on their side seem 
to be doing their best to cut up trade. It may seem incredible, but 
many of the colliery owners hereabouts are delivering best Silk- 
stone on the line at 6s. 8d. per ton. Out wharves quotations are 
as follows«—Best branch, 13s. 9d.; Silkstone, best, 11s. 3d.; seconds, 
9s. 6d. to 10s, 6d.; nuts, 9s. to 9s. 6d.; slack, 4s. 6d. to 6s. per ton. 

Since the closing of the quarter-day the cutlery trades have not 
revived much, pm 4 colonial orders, especially from Australia, are 
backward. Some good lines in table and spring cutlery are in 
course of execution for the United States; but customers there are 
not ordering quite so freely as was the case three months ago. 
Business is good with American buyers on the whole, but the lull 
is caused by houses having to await indications of the probabili- 
ties of the ‘‘Fall” trade. Razor makers have more orders on 
hand than they can conveniently execute, and German agents in 
the town are booking surplus orders in this line. Competition in 
scissors between Sheffield and German houses is every day becom- 
ing intensified, and there is scarcely a factor in the town but is 
now compelled to keep a stock of these German-made second-class 
goods. In best qualities Sheffield holds the lead, both against 
German and American makers. 

In the cast steel department there is very little fresh to note, 
excepting that the spring—railway—trade is a shade busier, and 
the men better employed. Best cast steels are selling freely, but 


| common qualities are neglected in the face of the Bessemer-made 
some scheme for bridging over the river as suggested above may be | 


branded billets, which are now offered of guaranteed ‘‘ tempers” 
for £6 15s. upwards per ton. File houses are very badly off for 
work, and many file cutters are out of employment. There are 
decided prospects of an improvement in the local trades during the 
autumn and ensuing months of the year. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE attendance at the Cleveland iron market held at Middles- 
borough on Tuesday was considerably under the average. Several 
of the ironmasters were at Newcastle attending the meeting of the 
Institution of Mechanical Engineers. 

The price of pig iron was much the same as the previous week, 
but the tone of the market was flat. No. 3 g.m.h. was sold at 37s. 
for prompt f.o.b. delivery, forge being 36s., and warrants 38s. net 
cash. Buyers generally held out for lower prices, and not much 
business was actually done. The stock of iron in Connal’s (Mid- 
dlesbrough store) is now 184,510 tons, being an increase of 982 
tons during the week. The shipments for July have been pub- 
lished. They amount to 87,595 tons of pig, and 25,494 tons of 
manufactured iron, or a total of 113,089 tons. Compared with the 
previous month this shows a decrease of 4082, 2650, and 6632 tons 
respectively. Under these circumstances no one looks for a rise 
of cs at present, and it is not improbable that next market day 
will witness a fall. 

The finished iron trade continues steady at the prices of the 
previous week. The reduction of 24 per cent. in the ironworkers’ 
wages, which took effect from last Monday, has been, on the whole 
loyally accepted. Great efforts were made by some unprinci led 
agitators to induce the workmen to strike against it, and these 
attempts were, unfortunately, successful at the Weardale and one 
other ironworks. It is not thought, however, the men at these 
places will remain long out. 

The strike of the platers’ helpers at Stockton and at Middles- 
brough has terminated in a concession of 1s. 6d. per week extra to 
the helpers by their fore hands, and the shipyards at those parts 
are now once again in full activity. At Sunderland, however, 
where the same question is complicated with some other ones, the 
strike continues, and but slow progress is being made in ship con- 
struction. It is said that the a there scarcely understand 
themselves what the several points in dispute are. These petty 
local strikes, which are continually occurring in some department 
or other of the constructive trades, are having a most baneful 
effect on the prosperity of the northern counties. They are also 
giving an enormous advantage to the newly founded shipbuildin 
industries of the foreign North Sea ports, which are not at 
troubled at present from similar causes. 

The Erimus Steelworks at Stockton are showing signs of 

eatly increased activity. Mr. Evans, the new manager, arriveda 

ew weeks since, and has taken charge of the practical operations. 
The new machinery has been tested, and has been found generall 
to work well. Blowing will probably commence the fourth wee 
in August, that is immediately after the Stockton race week, when 
all the manufactured ironworks will be laid off. The new North- 
Eastern Steel Company have freely issued their prospectus. It is 
not known how the shares are being taken up. As regards the 
Cleveland district, the drainage of capital during recent years, 
owing to the loss of the iron rail trade, has been so great that not 
many shares are likely to be purchased there. Other and distant 
districts must therefore be mainly looked to for the means of pro- 
ceeding with this or any similar enterprise. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE different branches of the Scotch iron trade, with the ex- 
ception of pig iron, are in a healthy state. As regards pigs, the 
demand is quieter this week, and business in the market has been 
sluggish. The inquiry from abroad has so far proved rather dis- 
appointing, and the steady rate at which production is main- 
tained, with the consequent increase in stocks, is op to 
the expectation of a more lively condition of the market 
being reached at an early date. There are 119 furnaces in 
blast, producing on an average fully 200 tons per week. Stucks 
in Messrs. Connal and Co.’s stores amount to 574,000 tons, 
with warrants in circulation for about 544,000 tons, and it is 
estimated that there are 340,000 tons in makers’ yards, besides 
the stocks which are held at_the North-Western English ports, to 
which Scotch pig iron is shipped. The past week’s shipments, 
coastwise and abroad, have amounted to only 9285 tons as com- 
pared with 12,705 in the ie | week, and 10,015 in the corre- 
Fagen. week of last year. The feeling in the Glasgow market 
this week has been somewhat despondent, and unless some 
unexpected turn in affairs should speedily take place, the probability 
is that prices will decline. If the iron had not been largely held 
— hands, the quotations must have given way before this 
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Business was done in the warrant market on 
Friday at 47s. 1d. to 46s. 9d. cash, Monday 
being a bank holiday, the market was closed. On 
Tuesday transactions were effected down to 
46s. 9d. There was rather more ———- in 
the market on Wednesd when 
done at 46s. 9d. ten days. *To-day—Thureday— 
the tone was steady, with transactions at 
46s. 10d. cash and 46s. 114d. one month. 

The slow demand for makers’ iron has made 
quotations slightly easier :—Gartsherrie, f.o.b. 
at Glasgow, No. oe uoted at 54s. 6d. per ton ; 
No. 3, 48s. 6d.; Coltness, 56s. 6d. and 49s.; 
Langloan, 56s. Od. and 49s.; Summerlee, 55s. 
and 47s.; Calder, 54s. 6d. and 48s. 6d.; Carn- 
broe, 51s. and 47s.; Clyde, 50s. and 46s.; Monk- 
land, 47s. 6d. and 45s. 6d.; Quarter, 47s. 6d. 
and 45s. 6d.; Govan, at Broomielaw, 47s. 6d. 
and 45s. 6d.; Shotts, at Leith, 56s. and 49s.; 
Carron, at Grangemouth, 52s. 6d. and dls. 6d.; 
Kinneil, at Bo'ness, 47s. 6d and 45s. 6d.; Glen- 
garnock, at Ardrossan, 51s. 6d. and 47s. 6d.; 
Eglinton, 47s. 6d. and 44s.; Dalmellington, 
47s. 6d. and 44s. 6d. 

The various departments of the manufactured 
iron trade continue busy, and in some cases works 
have been greatly increasing the number of 
operatives employed. 

In the es trade there is a continuance of 
activity, especially for shipments; and prices, 
although not officially altered, are a shade firmer. 
Still, contracts are being entered into at the old 
rates, and a temporary difficulty in obtaining 
railw: ay wagons for carrying the coals to the ports 
of shipment is believed to have something to do 
with the stiffer feeling in the market. The com- 
vetition is so great that it is expected an abun- 
vant supply of coals will be obtained at the low 
rates hitherto prevailing. There has been a 
light improvement in the 1 for h hold 
coals. In the eastern mining districts the 
shipping demand is very brisk, this being especially 
the case in Fifeshire, and a large business is being 
done at fair prices. On the whole the tone of 
business in the coal trade has become decidedly 
more cheerful, although it is not anticipated that 
prices will in the meantime materially advance. 

The amount of new shipping = out of the 
Clyde shipbuilding yards during the past month 
has been unprecedentedly large, having never been 
exceeded in July in any previous year. 

Messrs. Denny, shipbuilders, Dumbarton, are 

* constructing a large new dock in connection with 
their Leven shipyard. Its length on one side will 
be 650ft. and on the other 920ft., with an extreme 
breadth of 250ft. The dock will admit the largest 
vessels, and powerful machinery is to be con- 
structed alongside it, to put machinery and 
fittings on board. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal and iron trades retain their firmness, 
and the first industry is in particular brisk and 
improving. The firm tone which has characterised 
it for the. month of July may be said to have 
become settled, and coalowners are not only tard 
in taking orders for immediate delivery, -— mf 
advanced prices for future deliveries. A large 
buyer, perhaps one of the largest in Cardiff, was 
unsuccessful In many cases last-week in securing 
for immediate delivery, and for the ordinary 
supply, periodicall y in advance was asked 11s. 
f.o.b. for best qualities. 

Cardiff retains the great lead it has taken, and 
it is remarkable how little variation there has 
been for the last two or three months. In no 
case since March last have the totals of foreign 
exports of coal fallen below 100,000 tons. 

One of the leading authorities in the coal world 
believes that the maximum of quantity has been 
reached, but considering that the lower measures 
in Monmouthshire remain in most quarters virgin 
fields, and that the deep sinkages of Glamorgan 
have not come up to anything like the quantity 
they are capable of turning out, the statement 
may be received with some degree of hesitation. 

The Cardiff Art Exhibition was opened last 
week, but as it is not yet in a completed state I 
shall defer noticing the leading features until my 
next. On the eve of my despatch the Glamorgan- 
shire Agricultural Society had their annual 
meeting at Merthyr. e days selected are 
Wi ednesday, Thw ay, and Friday, and the show 
of implements, from the first hasty view that I 
have had, is a fine one. In the lower part of the 
country the farmers are yearly showing more 
willingness to avail themselves of machinery in 
the various processes of agriculture, but the hill 
farmers are much behind. Even. at Dowlais, 
where there are fine large fields, the utmost 
advance made has been in mowing, where a horse 
machine has replaced the ordinary scythe to a 
considerable extent. 

Tin-plate continues dull, and I am assured on 
the best authority that the trade is coming to a 
crisis. One large ironworks lost £5000 lately by 
the failure of a tin-plate works, and makers of 
tin-bar are in most cases refusing credit. As 
numerous tin-plate makers made the four months’ 
credit they obtained for pig and tin-bar their 
capital, this shutting off supplies means ruin. 

The clearances of coal during last week from all 
Wales were 140,000 tons, and of this Cardiff con- 
tributed 122,000 tons. The exports of iron and 
steel amounted to 5000 tons. 

I noticed more activity at the Blast Furnace 
Company, Swansea, than has been of late. The 
minor industries are doing well, patent fuel in 
particular. 

Rhiwderin tin works are to be started after a 
long period of cessation. 

An important meeting of colliers was held at 
Aberdare this week representing 50,000 men, 
when it was resolved to agitate for the adoption 
of the sliding scale throughout the kingdom. 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty:— Albert V.. Blake, acting assistant- 


engineer, to the Inflexible, complement incom- 
plete; and William John Anstey to be acting 
assistant-engineer from the Ist of July last, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 
ve caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tae ENGINEER at 
which the Speciyication they require is referred to, instead 
of “giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
ps and giving the numbers there fouad, which only 
refer oF mans in gored of turning to those pages and 
tiading the numbers of the ion, 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


26th July, 1881. 

3252. Surp’s Pexputvum, J. Short, London. 
CoLours, W. Majert, Heidelberg 
H. H. Lake.—(D. jun, U. 
. WaTerProor Bep, B. Genn, Ely. 
5. Pumps, H, H. Lake.—(P. E. Jay, U.S.) 
Gauze, &c., C. D. Abel.—(G. H. Gruner, Dresden.) 
3258. STEAM ENGINES, D. Halpin, London. 
3259. s, C. D. Abel.—(0. Petzold, "Sebnits.) 
C. Abel.—(Keyling & Fromas Berlin.) 
3261. T. Ww. Helliwell, Brighous: 
3262. Monpaxrixo Faprics, J. Knowles, 
3263, Skate, H. J idan.—(F. Bittner, Remscheid.) 
3264. BaRRELs, H. J. Haddan.—( W. Stewart, Guelph.) 
3265. AsTRONoMICAL Apparatus, H. . _Kaddan. 

Blanc and C. Dinas, Lyons.) 
$266. Motors, H. J. Haddan.—{J. Raktjeu and J. F. N. 


Steffen, Hamburg.) 
Haddan. +(W. H. Daniell, U.S.) 


3267. Commopes, H. J. 
3268. Fire-arms, H. Luge ) 


3269. Macuines, J. Lowell 
3270. PLANING A. J. 

ardt, Wirtemberg.) 
3271. Priss, A. McLaren, London. 

3272. Bicrcves, J. H. Joh W. R U.S.) 


py PROPELLING Apparatus, W. A. Pope, London. 

= 4. Lame Casinos, &c., D. Graham, jun., Glasgow. 
275. R. Ord, Devizes. 

Apsustine Apparatus, C. Bulling, London. 

~ - Looms, J. L. Byrom, Delph. 

3278. TeerH, 8. Pitt.—(C. M. Richmond, U.S.) 

3279. BRAKES, W. R. Mortimer, Sussex. 

A. M. Clark.—(B. Day, U.S.) 

281. Orns, W. A. Barlow.—(J. H. Chandet, tage 

3282. SHOES, 8. Pitt.—(A. Hutchinson and ‘Co., is.) 
283. ELECTRIC-GENERATORS, 8. Pitt.—(S. J. hag v. 8.) 

27th July, 1881. 

$284. Giycerine, F. J. O'Farrell, Dublin. 

3285, A. B. Rod dyk.: —(N. Dennys, Singapore.) 
3286. R, R. € and A. Mackay, London. 

3287. etme F. W. Durham, New Barnet. 

3288. 2 Haswell, Vienna.) 

3289. BicycLeEs, K. Hydes, Sheffield. 

Buttons, W. Lund, London. 


3294. Priantsta, W. F. Schmoele and Mols, Antwerp. 
3295. Sprnninc Yarns, &c., T. Lawson, Leeds. 


28th July, 1881. 
3296. Connectors, E. Alexander.—(A. Violette, g 
3297. Paper, &c., H. Armstrong, Darlington, an 


A. London. 

3 Sewrxe Macaig, D. Mills, London. 

. Cranus, W. Hunter, London. 

. Guy, F. J. Cheesbrough.—(J. Nemetz, Vienne.) 

3301. LIGHTING Gas, E. B. Burr, Walthamstow. 

3302. Furnaces, C. Pieper.—(A. Faber, Magdeburg.) 

3303. ARTiFiciaL Stone, &c., J. H. Jo! m. — (La 
Societe Anonyme de Certatido,’ Paris.) 

3304, Prorectinc Iron, &c., F. 8. Barff, Kilburn, and 
G. and A. 8. Bower, St. day 

3305, Evectric Licuts, Sir C. T. Bright, London. 

3306. Fasrentne Boots, &c., E. Wright, am. 

3307. WrIGHING MACHINES, J. Cluett & W. Hanchard, 
London. 

3308. Browze, H. H. Vivian, Swansea. 

3309. LasTixe H. H. Lake.—(@. Copeland, U.S.) 

3310. VaLves, A. E. Carter and D, Young, London. 


29th July, 1881. 
3311. VecrraBie, &c., Susstances, J. H. Johnson.— 
(A. L. Mahu, Paris.) 
3312. Treatinc Waste Sanp, H. J. Haddan.—{F. J. 


Motte, Dampremy.) 
M. 


3313. Frre-arms, W. Gedge. 
3314. Treatine Maize, T. M 

3315. SUBMERGED PROPELLERS, P. ‘Amati, “Nice. 
30th July, 1881. 


3316. Sprxxtnc, &c., J. J. Broadbent and E. Mitchell, 
Bradford. 


3317. Ventcies, W. Jeans, Christchurch. 

3318. Furnaces, W. H. Poole, Bolton. 

3319. Marcu Boxes, H. Woodward, Birmingham. 

3320. of CoLLizrs, Cc. H. Mowll, Dover. 

332. Loom Pickers, J. Holding and E K. Dutton, 
Manchester. 

. ContROLLING Steam, 8. Hallam, 

3333. Movuntrixc Sprnpces, C. H. Openshaw, B 

3324. CLEANING BoILER ‘Popes, E. Lofts J. 
Barker, Cherry-Hinton. 

3325. ENGINE, . Boyd, Weston-super-Mare. 

3326. Va.ves, H. H. Lake.—(F. Rice & 8. U.S.) 

3327. ALARUMS, J. L. Rastrick, London. 

3328. WasHinc Macuine, H. H. Lake.—(C. Jouffray 
and J. Chevalier, Vienne, France.) 


lat August, 1881. 
3329. Piovens, J. Cooke, Lincoln. 


Inventions Protected Sy! Six Months on 
deposit of Complete 8: tions. 
3256. Pumes, H. H. Lake, South ton-buil ings, 
London.—A communication from P. E. New 
York, U.S.—26th July, 1881. 

3263, SKATE ATTACHMENTS, H. J. Haddan, Kensin 

London.—A communication from F. Bittner, 

scheid, Germany.—26th July, 1881. 

3269. CrrcuLarR KNITTING J. Bradley, 
Lowell, U.S.—26th July, 1881. 

3278. ARTIFICIAL Toor 8. Pitt, Sutton.—A 
communication from C, . Richmond, New York, 
U.S.—26th July, 1881. 


Patents on vie the = Duty of 
£50 has been 

2965. Vatves, H. ‘Take, South uildi 
London.—25th July, 1878. 

=. VENTILATORS, J. Norris, Wood-green.—30th July, 

3247. ineciontetien: 8. Nicholls, St. Clement Danes, 
London.—16th 1878. 

2979. Biscurts, J. Taylor, Preston. July 

2983. Boot, &c., TREEs, M. Carm: hael, Alders! 
—2ith July, 1878. 

3025. PLantine Porators, L. A. Aspinwall, Chancery- 
lane, London.—30th July, 1878. 

3042. Paper-MAKING Macuines, G. Holloway, Chart- 
ham.—lst August, 1878. 

3141. &c., G. Tangye, Birmingham.—sth 
1878. 

arety Vatves, R. Gill, Sidcup.—1l4th August, 


19. Fotprxe Boats, &c., J. W. D. McDonald, Bem- 
bridge.—30th July, 1878. 
3632. Warp Lace Macuives, H, Hill, Nottingham.— 


Slst July, 1878. 


3036. Fiurers, F. 
Bist July, 1878, 
2099. Currine, &c., Fire-woop, F. Kingston, Cathe- 

rine-grove, Greenwich.—29th July, 1878. 

3000. Printing Presses, &c., T. Dupuy, Paris.—20th 
July, 1878. 

3073. &ec., T. Holliday, Huddersfield.—3rd 
August, 1878. 

2008. Knire CLEANER, J. Trecziok, Mount Pleasant, 
Clerkenwell, London, and A, H, Bower, Vernon- 
street, London.—29th July, 1878. 

3065. Heatixa Buiipines, T. Ritson, Pollok- 
shields.—2nd August, 1878. 

3313. Opentne and CLEANtNG Cotton, &c., H. H. Lake, 
Southampton-buildings, London. —22ad August, 1878. 

3054. Sream PLoven, {, Johnson, Lincoln’s-inn- 
fields, London,.—2nd August, 1878, 

3119. ExpLosiveE Compounps, E. Cotte, Boulevard de 
Strasbourg, Paris.—7th August, 1878. 


Wirth, Frankfort-on-the-Maine,— 


Patents on Se the 4 Duty of 

£100 has been 

2816. Reveasina Incots from Movu.ps, A, Wilson, 
Dronfield. —15th August, 1874. 

2621. REFRIGERATING Arpaxatus, J. Gamgee, Great 
Winchester-street, London, and R. A. Purkis, 
Cheam.—27th July, 1874. 

2641. Cartripces, S. Davey and J. Watson, Rouen.— 


20th July, 1874. 

2796, Drawine-orr Apparatus, H. W. Whitehead, 
Holbeck.—13th August, 1874. 

2674. Enornes, J. Bernays, Newgate-street, London.— 
lst August, 1874. 

2682. CLorues Wrincer, P. Whiteside, Liverpool.— 


lst Auguat, 1874, 
2734. Loar C. D. Abel, Southampton-build- 


ings, Chancery-lane, London.—7th August, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 19th August, 1881. 
1278. Maxine Purr, J. Fisher, Southampton-build- 
ings, London.—23rd March, 1881. 
Wartcues, H, Aspinall, Liverpool.—23rd March, 
881. 


1280, Soap, P. Jensen, London.—A communication 
from J. Weineck.—2%rd March, 1881. 

1304, Buspine ScaFrot. DING, J. Rettie, Hatton-garden, 
London.—23rd March, 18s]. 

130, Sarery Wicket, &c., A. C. Henderson, South- 
ampton-buildings, London. — A communication 
from J. M. A. Montclar.— 24th March, 1881. 

1310. Cuarcoat Box Irons, G. Asher, Birmingham.— 
24th March, 1881. 

1318. Macuryegs, C. T. Bastand, Albany-road, 
London.—24th March, 1881. 

1321. Recorpinc the PERFORMANC of Steam Enotes, 
&c., J. B. Moscrop, Stretford.—24th March, 1881. 

1337. Looms, W. Priestley and W. Deighton, Laister- 
dyke.—2 Sth March, 1881. 

1342. Brewinc, &c., ‘Liquors, C. Clinch, Exeter.— 25th 
March, 1881. 

1347, Comprne Woot, &c., J. Midgley, Bradford.—26th 
March, 1881. 

1370. Hyprocarson &c., A. J. Boult, 
High Holborn, London.—A communication from C, 
Holland.—28th March, 1881. 

1385. Drawine, &c., Frames, J. Clayton, Bradford.— 
20th March, 1381. 

1404. ReouLat Ne the Sreep of Enornes, W. H. and J. 
Sutcliffe, Todmorden.—0th March, 1881. 

1412. Carzons, J. Scott and W. H. Akester, New- 
castle-on-Tyne.—slst March, 1881. 

1451. Feeprnc Paper to Printinc, &c., MAcHINEs, 
P. M. Justice, London.—A communication from the 
Sedgwick and Stuart Manufacturing Company. — 
April, 1881. 

1262. ARRANGING, &c,, Tyres, F. Wicks, Glasgow. —4th 
April, 1881. 

1502. Preparinc Warps, G. C. Taylor, Huddersfield.— 
April, 1881. 

1519. Cravats, &c., J. Hinks, T. Hooper, and F. R. 

15: 36. ELectric MPS, . A. Dupont-Auberville, 

Paris.—A from V. Delaye.—sth 
April, 1881. 

1604. ASTRAL Lanterns, F. H. Bailey, Hillsdale. -12th 
April, 1881. 

1704. Revixinc Campnor, G. Atkinson, Aldersgate- 
street, London.—lth April, 1881. 

1730. Key Less Watcues, H. A. Dufrené, Finsbury, 
London.—A communication from M. Vuillemin.— 
2Qist April, 1881. 

1901. Harvesters, E. P. Alexander, London.—A com- 
munication from 8. D. Maddin.—3rd May, 1881. 

1920. Harvestinc Macurnes, B. Samuelson and W. G 
Manwaring, Banbury.—3rd May, 1881. 

2847. Co.tuectinc Fares, W. R. Lake, London.—A 
communication from J. J. Greenough.—29th June, 
1881. 

2909. Crusuine, &c., Minus, W. N. Nicholson and W. 
Mather, Newark-upon-Trent.—4th July, 1881. 

2944. TececrapH Wire Ropes, J. P. Hooper, 
Lomp)ard-street, London.—5th July, 1881. 

2095. Apparatus, A. C. Brown and H. A. 
C. Saunders, London.—7th July, 1881. 

3031. Earrinos, T. Perks, jun., Birmingham, and B. 
J. Perryman, Aston. —9th July, 1881. 

3063. Yeast and Vinec ‘AR, J. Jensen, Newcastle-on- 
Tyne.—A ication from N, —13th 


July, 1881. 

77. Speep Inpicators, H. 8. H. and E. Shaw, 
Bristol.—14th July, 1881. 

3091. Fiurp Meters, T. R. and T. W. Harding, Leeds. 
—L5th July, 1881. 

Last day for filing opposition, 24th August, 1881. 

1087. Fastenrnc Carps, G. W. von Naw- 
rocki, rlin.—A communication from J. L 
Peschkes.—14th March, 1881. 

1371. Omnipuses, H. W. Hart, Palace-chambers, Lon- 
don,.—28th March, 1881, 

1377. Arrina ArticLes, W. Sachs, Berlin.—20th 
March, 1881. 

1378. TRAVELLING Trunks, &c., W. H. Jones, Wolver- 
hampton. 3 March, 1881. 

1381. Boors, I. Kay, Sheffield.—29th March, 1881. 

1388, Gas ENGINES, J. A. Ewins and H. Newman, Bir- 
mingham.—2?th March, 1881. 

1399. Coatinc Meta.iic Sueets, I. Matthews, Aber- 
carne.—-30th March, 1881. 

1400. TREATING Biscuits, F. H, F. Engel, Hamburg.— 
A communication from W. Gaedke.—30th March, 


1881. 

1405. Sprinas for Pistons, D. Blackadder, Sheffield.— 
30th March, 1881. 

1416. PNeumatic Revo.vution Inpicators, A. 
be Manchester.—A communication from C. 
Bu enberg and B, A. Schaeffgr.—31st March, 1881. 

1421. Puncuine, &c., Documents, C. G. Beddve, Lam- 
beth-road, London.—31st March, 1881. 

1427. Measurinc Eartuworks, J. Imray, London.—A 
communication from J. Canale.—31st March, 1881. 
1431. Macurinery, W. Morgan-Brown, Lon- 
don.—A communication from H. Schuerer,—lst 

April, 1881. 

1433. KisyLEss Wartcues, C. H. Errington, Coventry. 
—let April, 1881. 

in a CovERING of CYLIN- 
DRIC aL, &c., Form, W. G. Schénheyder, Stoke 
Newington, London.—1st yh il, 1881. 

1436. Puorocrapny, L. Warnerke, Champion-hill, 
London.—lst April, 1881. 

1444. W. R. Lake, London.—A communi- 
cation from E. H. Streitz.—lst April, 1881. 

1446. Venetian T. Kauffmann, Cologne.—Ilst 
April, 1881. 

1461. PREPARING CONDENSED Mik, A, M. Clark, Lon- 
don.—A communication from’ R. Bravais.—-2nd 
April, 1881. 


1479, Makino Wire Heanps, &c., H. B. Barlow, Man- 
chester.—5th April, 1881. 

1487. CoLourINa Marrers, E, G. P. Thomas, Brent- 
ford, London.—5th Apri 1881 

1488. Mac HINE Guns, T. Nordenfelt, St. Swithin's-lane, 
London.—5th Apri/, 1881. 

1524. Pickers, M. Holt, Todmorden.—7th April, 1881, 

1527. Errectixe CONCENTRATION, of Sopa 
TIons, J. Imray, Southampton-buildings, London,— 
A communication from J. meng Eg April, 1881. 

1531. Fire-arms, P. T. Godsal, 52nd 
Regiment Light Infantry.—7th April, “1881. 

1567. Arn Rerriceratine Macuine, T. B. Lightfoot, 
Dartford,—11th April, 1881. 

1619. &c., FURNITURE, G. G. Lusher, Bir- 
mingham,—13th Apri/, 1881. 

1617. Sewrne Macuines, F. Heyrich and F. Quen- 
stedt, Berlin.- A communication from Frister und 
Rossmann.—13th April, 1881. 

1668. Curtains, G. Hurst, Nottingham.—l6th 
April, 1881. 

1683. Evecrric A. Clark, London.—A 
communication from A. d’Auriac.—16th April, 1881. 

1758. Wire Brvsues, G, W. von Nawrocki, Berlin.—A 
communication from C. E, Flemming, sen.—23rd 
April, 1881. 

1806, Prerarine, &c., Merat Pire or Tupe, A. M. 
Clark, London,—A communication from H. von 
Hartz and O, Fix.— 26th 1881. 

1942, Evecrric Arc Lamps, J . Brockie, Brixton, Lon- 
don,.—4t May, 1881. 

2300. Cors, &c., T. Hansell, London-road, St. Albans. 
—25th May, 1881. 

2310. Bieacnine, Dyeina, &ec., W. 
chester,—26th May, 1881. 

2482. Macnero, &c., Macuines, E. G. Brewer, Lon- 
don,—A communication from T, A. Edison.—7ih 
June, 1881. 

2492. Ececrric Lames, P. Jensen, London.—A com- 
munication from T. A, Edison.—sth June, 1881. 
2032. PLarrine Fisrovs, MaTeriats, N. Fraser, 

Arbroath.—16th June, 1881. 

2840, Treatinc Graiy, W. R. Lake, London.—A com- 
munication from T. A, and W. T, Jebb.—28th June, 
1881. 

2860. Sounp Incors, &c., A. Longsdon, London,—A 
communication from F, A. Krupp.—30th June, 1881. 

2872. Treatine Parer, F. Nowlan, Scho-square, Lon- 
don.—lat July, 1881. 

2900. Packinc Koos, &c., W. J. Young, Bristol. —2nd 
July, 1881. 

2908. Growine Warer-cress, G. C. Pimbury, Chelten- 
ham.—4th July, 1881. 

2012. Verticat Steam Boirer, Kingdon, Kings- 
wear.—4th July, 1881. 

2933. VaLve-crar, W. Hargreaves and W. Inglis, 
Bolton.—5th July, 1881. 

2954. &c., Macurnes, P. Jensen, Chancery- 
lane, London.—A communication from T. A, Edison, 
—tth July, 1881. 

3975, &c., E. Johnson, St. Helen's,—7th July, 


1881 
Boors and Suoes, C. Lion, Spitalfields, London. 


Mather, Man- 


3057. 
—12th July, 1831. 

3061. Ever-porstep Pencit Cases, W. E. Wiley, Bir- 
mingham.—13th July, 1881. 

3005. Macuines, W, Mather, Manchester, and 
F. M, Lechner, Columbus, U.8.—15th Ju/y, 1881. 

3142. Puriryina Liquors, W. R. Lake 
London.— A communication from the Purifying and 
Maturing Process Company,—19th Ju/y, 1851. 

$278. ArtirictaL Toorn Crowns, 8. Pitt, Sutton.—A 
communication from C. M. Richmond. —26th July, 
1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 20th July, 1881.) 

5397. HonrizontaL Saw Frames, T. N. 
Rochdale.—2ird December, 1880. 

414. Lininc Fursaces, H. H. Lake, Southampton- 
buildings, London.—3lst January, 1881. 

416. Low Water ALARM and Sarery Vatve, G. Wilson, 
Old Kent-read, London.—lst January, 1881. 

433. Lamps, W. H. Bulpit, Binningham.—lst Feb- 
rucry, 1881. 

455. Dressinc Mitustones, E, Scholes, 
Lyne.—2ad February, 1831. 
438. Heatinc Liquip, B. W. 
London,—2ad February, 1881. 

441. Joints for Pires, J. 8. Fairfax, St. Paul's-road, 
London,—2ad February, 1881, 

446. Merat Tupes, J. R, Cassels, Glasgow, and T. 
Morton, Motherwell.—2nd February, 1581. 

452. Buacksmirus’ Heartns, R. R. Gubbins, New- 
cross, London.—2nd February, 1881. 

458. Brewino, A. Manbré, Finsbury, London.—3rd 
February, 1881. 

462. Macuinery, T. Craven and J, 
Crabtree.—3rd February, 1881. 

469. Permanent Way, R. Long, Clayton-square, 
Liverpool.—4th February, 1881. 

472. Parer-MAKING, J, Collins, Bowling. —4th February, 

81 


Robinson, 


Ashton-under- 


Maughan, Cheapside, 


1881. 

490. Macnines, W, Morgan-Brown, London. 
—ith February, 1881. 

503. Skate, J. P. Becker, jun., Remscheid, Prussia,— 
5th Februar: 4, 1881, 

514. Driving Macutines, L. Boye, Dresden, 
and E, Miiller, Saxony.—7th February, 188 

525. BREECH-LOADING SMALL-ARMS, J. F, 
Birmingham.—-7th February, 1881. 

538. Cuttine, &c., Tea, D. Whyte, Glasgow.—sth 
February, 1881. 

560. Sucar, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.—9th Febr wary, 1881. 

573. TRANSCRIBING all Musica A..P. 
Hodgson, Paris. —10th Febr 

646. Packaces or Cases, Wellington- 
street, London.—15th Febr 1881. 

649. Governors for Stra Exarnes, R. Schmitz- 
Werotte, London.—15th February, 1881. 

664. in Or upon Farrics, J, C. Mewburn, 
Fleet-street, London.—1l6th February, 1881. 

687. Dressinc FLrour Mippiinos, T. F. Hind and R. 
Lund, Preston.—17th February, 1881. 

698, Fountain Pen-wo pers, M, Benson, Chancery- 
lane, London.—17th February, 1881. 

700. Trovcn or MuttieLe H. B. Scott 
and H. V. R. Read, London.—l7th February, 1881. 
714, Macuines, 8. W. Worssam, Chelsea, Lon- 

don.—18th February, 1881. 
882. Oren Links, &c., W. A. Ingalls, Sackville-strect, 
London.—1lst March, 1881. 
1147. TRANSPARENT Ice, H. J. Wo Southwark Bridge- 
a London.—1l6th March, 1 
Kin, &e., Ballard, Clifford’s-inn, London. — 
March, 1881. 
1233, Horizonta Wixp Motor or L, A. 
Purper, Paris.—2lst March, 1881. 
1204, Gases,C. F., A. W., and Lawton, Rochester, 
U.S.—23rd March, 1881. 
1534. Money Tits, &c., F. Hawkins, Disraeli-road, 
near Stratford.—7th April, 1881. 
1876. Brusues, G. W. vou Nawrocki, Leipziger-strasse, 
Berlin.—2nd May, 1881. 
1971. Lacinc Hooxs, &c., H. J. Haddan, Strand, 
Westminster.—6th May, 1881. 
1988. Spinninc Macuines, A. Munzinger, Olten, 
Switzerland.—7th May, 1881. 
2072. Treatina Date Fruit, T. F, Henley, Palmer- 
ston- ne Old Broad- street, London, — 12th 
May, 1881. 
2101, Rats, W. H. Nevill, Ferry- 
side, South Wales.—13th May, 1881. 
2150. Trunks, &c., W. R. Lake, Southampton-build- 
ings, London.—l7th May, 1881. 
W. R. Lake, South- 


1. 
Swinburn 


2256. SurpPoRTING STRUCTURES, 
ampton-buildings, London. —24th sar 1881, 

2262. Rar-way Swircues, &c., W. R. Lake, South- 
ampton-buildings, London,—24th May, 1881. 
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2264. Cantes, &e., W. C. Barney, Bernard-street, 
Russell-square, London.—-24tk May, 1881, 

2281, Ventivators, J. E. Ellison and H. Fourness, 
Leeds,—24th Muy, 1881, 

2508. TeLepnones, R. M, and W. Lockwood, New 
York, U.8.—8lst May, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 2nd August, 1881.) 

384. Topacco Pires, C. M. P. H, Triscott, Cheapside, 
London.—28th January, 1881. 

442. Extinouisnina Fire, J. C, Hudson, Elmcroft, 
Wimbledon.—2ad February, 1881, 

470. Ain Compressors, C, Owen, Chesterfield. —4th 
February, 1881. 

491, Securine Scarv Pins, J. Foxlow, Manchester.— 
—bth February, 1881. 

403, CONDENSING Apparatus, J, W. Cade, Rock Ferry. 
February, 1881, 

403. Kitns, EK, Edinonds, Fleet-street, London.—5th 
February, 1881, 

601, TurNinc over Leaves, R. H. Padbury, Stoke 
Newington, London.— 5th February, 1881, 

505, CHIMNEYS or FLvEs, T. Rowan, Ryde, Isle of 
Wight.—5th February, 1881. 

516, Rerricerators, G. Gilbert, Bedford-park, 
London.—7th February, 1881, 

620; Looms, G, Lendrum, T. Beardsell, and §. 
Mitchell, Thongsbridge.—7th February, 1881. 

J. Hollingworth, Dobcross.—7th February, 


535, Gas Conpensers, F, Morris, Brentford, and 8, 
Cutler, Millwall, London.—8s¢th February, 1881. 

552. Dicaine, &e., Parker, Springfield. 
February, 1881. 

605, Gas Exaines, A, T, Allcock, Newark-on-Trent.— 
th February, 1881. 

582. Lamps, &e., I. Sherwood, Birmingham.—10th 
February, 1881. 

506, Enaines, P, Giffard, Paris.—11th February, 1881. 

601, Bracecets, &c., W. West, Birmingham.—11th 
February, 1881, 
607, TeLeorarnic Apparatus, P. M. Justice, South- 
ampton-buildings, London.—11th February, 1881. 
621. Viottns, &c., H, J. Haddan, Strand, London.— 
Mth Febvucry, 1881. 

627, Bream Encrnes, &c., W. F. Goodwin, Stelton, 
February, 1881, 

64, Sontine, &., Seeps or Gray, K, H. Sander, 
4Zweinaundorf, Germany,—15th February, 1881. 

743. Compound Stream Esoines, H. H. Lake, South- 
ampton-buildings, London.—2lst 1881. 
BSecurina Hose, &c., upon Courtincs, W. R. 
Southampton-buildings, London.—7th Murch, 

331, 
1056, ArtiFICIAL Flowers, W. Spence, Quality-court, 
Chancery-lane, London.—1l1lth March, 1381. 
1280. VARIABLE VaLve Gear, W. Johnson, Liverpool. 
23rd March, 1881. 
1301, Topacco Poucnes, H. A. Fleuss, Haverstock- 
hill, London,—2svd March, 1881. 
1641. Iaguip Merer, J. H. Blum, Bienne, Switzer- 
land.—l4th April, 1881, 
2051. Hats, J. H. Neave, Macclesfield.—11th May, 1881. 
2157. CALENDERING, &c., Macuines, A, J. Boult, High 
Holborn, London.—17th May, 1831. 
2300. Printixnc Macuines, J. Smale, Hayles-street, 
Southwark, London.—26th May, 1881, 
2500. Dinect-actinc Pumpine Exoines, A, M. Clark.— 
Chancery-lane, London,—8th June, 1881. 
2078, Foor-rower Mecnanism, A. M, Clark, Chancery- 
lane, London.—4th June, 1881. 


List of Specifications published during the 
week ending July 30th, 1881. 

4942, 4d.; 5000, 2d.; 5005, 2d.; 5008, 2d.; 5019, 


5 0223, 2d.; 5277, 

4d. 6d.; 5412) 
; 


» Odd; 
63 2 6d.; 5443, 4d.; 5444, 2d. 
Gd.; 5448, 2d.; 5449, 2d.; 5451, 2d.; 5452, 
2d.; 5455, 6d.; 
, Od; 5460, 2d.; 5461, 5462, Is, S464, 2d.; 
Od; 


6d.; 5483, 2d.; 5484, Gd.; 5485, 2d.; 
7, 2d.; 5488, 5491, Gd.; 5492, 5404, 2d; 

tid.; 54%), 5407, 2d.; 5498, 4d.; 


5510, 2d.; 55 

5517, 2d.; 1, 2d.; 2, Gd.; 4, Gd.; 5, Gd.; 2, Qd.; 7, 2d.; 

: : 14, 6d.; 15, 2d.; 16, 6d.; 

22, 4d.; 23, 8d.; 24, 2d.; 

i 6, 6d.; 117, 6d.; 

143, 06, 6d.; id.; 320, 38S, 6d.; 
419, Gd.; 1469, 6d.; 1477, 4d.; 1745, 6d. 


*.* Specifications will be forwarded by ae from 
the Patent-office on receipt of the amount of price and 
tage. Sums exceeding ls. must be remitted by 
‘ost-office order, made payable at the Post-oftice, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, South buildi Jhancery-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for Tak ENGinrer at the 
afice of Her Majesty's Commissioners of Patents, 


40942. Fitrens, G. Munt.—27th November, 1880.—(Not 
proceeded with.) 4d, 

One of the objects is to facilitate the cleaning of the 
filtering medium, The filtering chamber and subsid- 
ing tank are made separate, and the top of the latter 
or the bottom of the former is provided withastationary 
perforated metal diaphragm on which the filtering 
medium rests. The upper portion of the filtering 
chamber is furnished with a diaphragm capable of a 
rotary motion to separate and stir the filtering medium 
in cleaning it, and a vertical motion to compress the 
medium to the required density. 

5000. Rac Enornes, K. Miller.—1st December, 1880. 
—(Void.) 2d. 

A narrow deep circular or oval chamber stands on 
edge, and the plate box or knife is carried in a circular 
centre piece, with a backfall. The grinding roller is 
such as is — employed, and may be raised simul- 
taneously at both sides. 

5005. Securinc EpGes oF SHEETS OF 
Paver, &c., L. de Horwath.—lst December, 1880.— 
(Void.) 2d. 

The two edges to be joined are subjected to com- 
pression between two striated or grooved surfaces, so 
as to form projections and indentations which inter- 
lock and bind the two parts. 

5008. Improvements Evectro-MaGNetic Ixpuc- 
TION Macuines, Wilde,—1st December, 1880,— 
(Void) 24. 

This invention consists of a method of constructing 
clectro-nagnetic induction hi w Itipl 
armatures, by which their efficiency would be greatly 
increased, 

6019. Wine Nas, &c., J. Sheldon.—2nd December, 
1880,—(Provisional protection not allowed.) 2d. 

The nail is made of oval or double convex form in 
the section of the shank, or of the section of a double 
cone, so as to enable them to be driven truly, 


5168. Iron anp Ellinor.—l0th December, 
1880. 6d. 


This relates to the 1 of phosphorus, sulphur, 
and other impurities from iron and steel by the use 
of calcium hydrate, or magneso calcium hydrate, or 
quicklime or lime, or magnesium lime in any inter- 
mediate state of hydration, or their carbonates, in 
oombination with a fixed oil or fat, or solid or liquid 
hydrocarbon oil; and further, as a modification the 
combination with the above chemical agents of a 


highly oxidising agent. The drawing shows the 
apparatus employed as applied to a Bessemer steel 
converter. <A is a range of blast pres, B generators, 
chargers or mixers for mana the blast with hydro- 
carbon oil; D a hydrate of lime box by which the 


Dlast is charged with hydrate of lime ; E a vessel for 
ne the blast with nitrate of sodium or its equi- 
valent. 

5211. Licutinc Mines, P. Adie.—13th December, 1880. 
—(Provisional protection not allowed.) 2d. 

This consists in an electric light burning in a 
vacuum, the wires being so supported by the lamp 
that if the lamp were broken the electric current 
would at once be broken and the light extinguished. 
5217. Pistons, J. Wovish.—13th December, 1880. 4d. 

This relates to means for easily and accurately ad- 
justing the pistons in position in the cylinders. 
Recesses are formed in the piston running from the 
circumference towards thecentre, and in each a spiral 
spring is placed and has a plate on one end which 
bears against the inner surface of the packing ring. 
A ee is also placed at the other end of the spring, 
and to it is connected a bolt with nuts so as to adjust 
the pressure of the springs. 

5223. Key PLATE For Private CoRRESPONDENCE, 
Brievley.—Usth December, 1880.—(A communication 
fron J, Pignol.)—(Provisional protection not 
allowed.) 2d. 

This consists of a plate with holes cut in it to be 
placed over the post card, and the words written in 
the spaces, the blank spaces being afterwards filled in. 
The person to whom the letter is sent must have a 
similar plate to decipher the writing. 

5229. Mortisinc Macutnes For Curtinc Texons, E. 
Cory.—lAth December, 1880. 4d. 

The chisel holder is attached to a frame for carrying 
two or more vertical saws, capable of being fixed at 
different distances apart, and strained tight in the 
frame, which reaches below the holder or saddle of the 
machine and is free from contact with the work during 
its vertical retrograde motion. 

523838. Anti-rricrion Brarines, FE. P. Lacoste.—lith 
December, 1880.—{ Not proceeded with.) 2d. 

This relates to wheels which revolve on a fixed axle, 
and it consists in forming a groove therein, and also 
in the hub which revolves on it, a number of steel 
rollers en | placed in the space formed by the two 
grooves, and maintained at proper distances apart by 
a ring common to all. 

5268. Apparatus FoR TRANSMITTING Drawincs, 
CHARACTERS, AND WRITING BY ELEcTRIcITY, &c., 
A, W. L, Reddie.—lith December, 1830.—(A commu- 
nication from J. André.) bd. 

This invention consists in the use of a band of com- 
posite tissue or web of convenient length formed by 
the grouping of a variable number of metallic con- 
ducting wires, which are insulated from one another 
by means of a weft of textile material, the warp 
threads being formed by the conducting wires them- 
selves, as shown in Fig. 1. In applying this conducting 


HI) 


web to telegraphic purposes over long distances, the 
gauge of the wires Mould be k At each inter- 
mediate station on the line the ends of the conductors 
are bound together with rubbing surfaces or brushes 
of a similar web, but formed of finer wires, each of 
which corresponds to one of the wires of the main 
conducting web. The ends of the wires of the main 
web are not fastened directly to the wires of the 
brushes of transmission, but are connected by a 
commutator. Fig. 2 shows a sectional side elevation 
of the apparatus used in reproducing a tracing. The 
reproduction is effected as follows -—The tracing is 
made to pass under one end of a brush at the trans- 
mitting station at the same time that a receiving 
surface, formed of a continuous band of paper O, is 
caused to pass under the corresponding brush at the 


receiving station, This paper O is chemically prepared, 
so as to be changed by the electric current, which 
reproduces the original design. O passes over a metal 
cylinder N, rotated by clockwork and governed by a 
fan. One of the poles of the battery is in communica- 
tion with earth, whilst the other is connected with 
receiving cylinder N, communication with line being 
established by means of the brushes, 


52°72. Sawine Macuines, FE. Rayner.—lb6th December, 
1880. 6d. 


ii wil +3. 


This relates to sawing h Pp ig 
blades, and consists in the use of two or more blades 
secured and guided so as to cut two or more boards 
at once, 


5295. Winvow Sasues, &c., W. Phillips.—1l7th Decem- 
ber, 1880, 6d. 

This relates to means for turning the sashes, so as 
to clean them from the inside, and consists in forming 
a vertical groove im each sash stile to admit a rod 
pivotted on pins in the centres of the stiles, and so 
arranged that they may be moved outwards carrying 
the. rods clear of the grooves and into recesses in the 
pulley stiles, when the sashes can be reversed. 


5207. Cuurns, (. E. Ashborn.—l6th December, 1880. 


bd. 

A cylindrical copper vessel is carried on trunnions, 
so as to tilt it to turn out contents, but while being 
worked it is retained by a bolt. Round the rim water 
can circulate to regulate the temperature, the water 
passing through holes in the rim, and playing on the 
outside of the vessel. The milk is agita by two 
frames, one within the other, and rotated in opposite 
directions. 

5808. Venticatinc Sewers anp Drarys, &e., 7. 
ne object is to cause sewer gases to pass ugh a 
suitable purifying medium before being discharged 
into the open air. For this purpose the gas passes 
into a receiver fitted with a cowl or other means to 
produce an induced current, and the receiver is 
charged with coke saturated with carbolic acid or 
other antiseptic or disinfecting material. 
5329. Jacquarp Apparatus, J. Irving. - 20th Decem- 
ber, 1880. 6d. 

This relates to jacquard apparatus employed in 
weaving goods with figured designs, and particularly 
to make changes in such designs during the weaving, 
and it consists in the use ofa supplementary jacquard 
apparatus, on which the additional cardsare mounted, 
such apparatus being set in action at the times when 


the change has to be effected. In the drawing A is 
the ordinary apparatus, B the additional apparatus, 
and C the fabric. The mails G operate on the ends 
which are lifted for weaving the borders and are con- 
nected with needles K, operated by a set of border 
pattern cards. The mails H operate on the ends 
which are woven into the central design, and are con- 
nected with needles L, and also with needles in the 
apparatus B. The mails I operate on the ends lifted 
to form the ground pattern, and are not woven into 
the side borders or central design, and are connected 

by cords with needles at M. 

5844. Movutpinc Macuines, &c., H. Wren and J. 
Hopkinson.—20th December, 1880.—(Partly @ com- 
munication from G. Sebold and F. Nef.) 8d. 

This relates to improvements on patent No, 3327, 

A.D, 1879, and consists in making the moulding box 


in halves, joined together by pins fixed to the pattern 

— and fixed in position in holes in the two halves 

by cotter pins. The gits and runners are formed with 

the mould by the pattern plate. The drawing is a 

longitudinal section of the moulding machine. 

5345. Braxpinc Woop, &c., J. Richmond and W. 
Whiting.—2lat December, 1880. 6d. 

The device to be branded is raised on a flat metal 
eon secured to a heating bex connected to a cross- 

ead sliding between standards. Below the plate is 
a bed to receive the w The heating box is pro- 
vided with a gas and an air pipe, so as to produce a 
flame which shall heat the metal plate bearing the 
device. 

5346. Warminc AND VENTILATING Rooms, J. Smith. 
—2lst December, 1880. 6d. 

Two regulated currents of air are admitted from 
outside the building by separate passages, one serving 
to supply oxygen to the fire-grate, and the other tu 
introduce fresh air for breat. and for chimney 
draught. 

534'7. Excixes WorkeED By STEAM, OR Gas, 
S. Robinson.—2ist December, 1880. 8d. 

This consists in the use of two pistons working in 
cylinder A with independent rods C passing out at 
opposite ends and connected with rods for giving 
motion to the other parts of the engine. The valves 
are arranged to alternately admif steam, air, or gus 
between the pistons, forcing them to opposite ends of 
the cylinder, and then allow the motor to exhaust, 


5347] 


either into the atmosphere, in which case steam, air, 
or gas is afterwards admitted behind the pistons, or 
into acondenser N of conical form, closed at its larger 
end, and connected to the exhaust passage. It is 
made of thin metal, and is caused to rotate. Within 
it is a coil of light tubing, through which water 
circulates. 

5863. Guns anp VESSELS FOR SUBMARINE WARFARE, 
HW. E. Newton,.—2ist December, 1880.—(A com- 
munication from J. Ericsson.) Sd. 

This relates to guns the muzzlcs of which are 
presented through and fitted water-tight within 
openings below the water-line in the bows of the 
vessels, and also to guns which may be loaded on 
board the vessel, and then placed on supports outside 
the vessel and low the water-line. One 
improvement consists of a metal piston fitted to work 
gas-tight in the bore of the gun, and applied between 
the projectile and the charge of powder for the object 
of causing the whole force of the explosion to be 
effectively employed in propelling the projectile. 
Another improvement consists ina box containing the 
charge, and of smaller diameter than the bore of the 
gun, which is attached to the piston. Other improve- 
ments relate to the vessel, so as to provide means for 
working the gun, also to preventing the vessel sinking ; 
in hanging the rudder so that no part is above the 
water-line. The invention further relates to the 
explosive projectiles and the means for firing them. 


5886. Apparatus ror Practica, Mereorowsy, F. 
H. F. Engel. —22nd December, 1830,—(A communica- 
tion from W. Klinkerfues.) 6d. 

This relates to an instrument for indicating changes 

of weather, and it requires either the metallic vacuum 

box—Vidi’s system —or the ring—Bourdon’s system— 
of an aneroid barometer. If the former is used the 
instrument consists of a shaft carrying the indicator, 
and to which a lever is fastened, and gives an inertia 
to turn the shaft. Within a short distance of the 
shaft, and parallel to it, a string of hygroscopic 
threads, such as human hair, is fastened and connected 
to the lever by an eye. The arin exerts a pressure on 
the string, which forms a convex curve, the convexity 
of which increases or diminishes with the degree of 
moisture in the hair, and accordingly the hand falls 
or rises. At the same time the string is subject to 
the influence of air pressure, being fastened to the 
diaphragm of the metallic vacuum box.- When the 

Bourdon system is used the string is connected to pro- 

jections on the end of the ring. 

5387. Improvements 1N MICRO-TRANSMITTERS, JI. 

Johnson. —22nd December, 1880. bd. 

This invention is a new arrangement of Prof. 
Hughes’ microphone. In carrying it out the inventor 
arranges consisting of twocarbon pencils, 
supported on a diaphragin, and between the ends of 
these pencils he connects bobbins of insulated wire so 
as to cause them to resist the passage of an electrical 
impulse. The apparatus is then coupled up as shown 
in the figure, the electrical connections being «as 
follows :—The positive current from F passes through 
the primary E of induction coil D to central block B; 


[5387] c 


it then divides between the arms, or takes the arm or 
pencil which offers the least resistance, being either A 
or Al, and completes the circuit through a connection. 
If contact is momentarily interrupted in the ana 
A, Al allows the circuit to be completed, and vice versa, 
thus a breakage in the primary circuit is obviated ; in 
order, however, to render the manifestation in the 
receiving telephone of such a breakage impossible, a 
branch circuit C is introduced, so that if a breakage 
occur in the circuit through the microphone, the cir- 
cuit can be made through C. This arrangement is 
claimed to obviate induced currents and to procure 
clear articulation. 


5888. Wire Fencine, J. Shuvr.—22ad December, 1880. 


In the standard slots are punched, and at right 
angles at the end of each a recess is formed to receive 
the wire. A wedge, having a shoulder or step, is 
driven into each slot, and serrations ou its upper face 
bind it in position and prevent the wire springing out. 
5390. Urinisinc tHe Unconsumep Gases oF Com- 

BUSTION, PREVENTING SMOKE, &c., IN FURNACES, 
R. Paulson.—22nd December, 1880. 8d. 

The bars A are made with a deep web extending 
along the exposed or underside so as to rapidly 
radiate the heat and prevent them burning. They are 
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formed with a groove through which tubes s, and 
are continued to the bridge C, so as to supply heated 
air which facilitates the combustion of the smoke and 
gases. A number of bridges or baffles D cause the 
complete mixture of the heated air and gases. Where 
the air issues into the furnace it meets a current of 
fresh air. 


5804. Manuracrure oF BICARBONATE OF Sopa, W. 
Weldon.—23rd December, 1880.—{4 communication 
Srom A, R. Pechiney.) 4d. 

This relates to improvements on patent No. 2098, 
A.D. 1880, in which a cylinder divided internally by a 
horizontal diaphragm perforated with holes was used, 
and it consists in substituting for the one diaphragm 


two perforated diaphragms B placed a little apart, the 
cylinder A through trunnion C, 
entering the chambers formed by the vertical 
diaphragms through: the horizontal diaphragms B. 
LockING AND UNLOCKING RAILWAY SIGNAL AND 
Port Levers, M. T. J. Denne.—23rd Decem- 


ber, 1880. Gd. 
The object is to lock the signal lever by hand, and 


[s+o4] = 


afterwards release the locking bolts by electric current 


or by compressed air, when the lever can be operated 
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the usual manner. Bridge pieces are placed along 
the line of rails, and when a train passes such pieces 
are depressed and complete a circuit, when magnet K 
attractsarmature L, thus moves lever E, so that stud 
M is in line with the curved slot in it. The disc can 
then revolve by means of hammer D, and causes stud 
N to come in contact with the bottom of slotted link 
S, thus moving a short crank downwards, which being 
connected to a detent H, causes it to rise out of the 
notch in quadrant I, and by means of weight F the 
lever Dis moved, and causes lever C to rise above the 
centre by means of bell crank E coming in contact 


’ with along stud Q to allow the lever B to be pulled 
back. 


5408. Kirys ror Buryinc Bive Bricks, GLazep 
Goons, &c., BE. E. Street.—23rd December, 1880. 6d. 
A continuous kiln is formed with burning chambers 


arranged in detached groups connected by short | 


underground flues at each end, and in each flue is a 
damper, so that any group can be isolated and effect- 
ually closed after the burning is complete. 

5412. Rorary MAcCHINEs TO BE USED aS Morors, 
Pumps, BLowers, oR Fiurp Meters, W. R. Lake.— 
Dated 23rd December, 1880.—(A communication from 
A. Kaiser.) 6d. 

A rotating piston A fixed ona shaft is of heart or 
shield-shape, and hollow, and revolves in a chamber B 
with two series of inlet and exhaust ports E separated 
from ports F by a partition, the admission of the fluid 
being controlled by valves D bearing on the periphery 


of the piston, and connected by rods with a link 
uniting the valves and ensuring their simultaneous 
action. Chamber B is surrounded by an annular 
channel G which conveys the fiuid to the ports, where 
it is admitted through ports E at two opposite sides of 
the piston, so as to act on two faces at once, and 
passes out through ports F at two opposite points 
simultaneously. 

5415. Weicuinc anp Measvrine Grary, &c., WF. R. 
Luke.—23rd December, 1830.—A communication 
Jrom A. Kaiser.) 6d. 

The weighing machine consists of a scale beam with 

a weighing vessel at one end, so that it is freely sus- 

pended only when in equilibrium, and consequently 

moves with the beam as if attached to it; the other 
end of the beam carries a counterweight. The centre 
of gravity of the scale is higher than the centre of its 
rotation, so that the momentum in different positions 
of the scales varies sufficiently to allow the proper 
operation of the apparatus. The main knife edges of 
the beam rest on their steps only for a time just suffi- 
cient for correct weighing, and the greater part of the 
movement of the beam is around pins. The feeding 

hopper is fitted with a damper, to which a 

transmits the motion of the scale. In plaee of the 

weighing vessel a measuring vessel may be attached to 
the beam. 


5436. Furnaces FoR THE MANUFACTURE OF STEEL, 
A. C. Wylie and T. Lockerbie.—Dated 24th December, 
1880. 6d. 

The side fiues A for admission of air and gas are 
built on the main substructure of furnace B, and 
entirely independent of the defiecting roof C, their 
entering face tuwards the furnace being turned arches 
D concave to the hearth E, which they overhang to a 
considerable degree, so as to give an effective impinge- 


ment of the gas and air upon the bath of molten metal. 
The regenerators K are so situated in the substructure 
that they are directly under the current of hot gases 
escaping at flue L. N is a cinder trap in each gas exit 
flue close to the furnace, the bottom of the pocket 
being level with the floor. The hearth E is supported 
over an open area Q communicating round the sides 
of the furnace, with ventilation exits R. A valve is 
employed to reverse the flow of the gases. 
5441. Vatve Gear or Sream Encines, &c., J. A. 
Stott.—27th December, 1880.—(Not proceeded with.) 


2d. 

This relates to engines with one valve to regulate 
aimission and exhaust, and another to cut off the 
steam at variable parts of the stroke, according to the 
load upon the engine, by the action of the governor. 
The admission and exhaust valve is worked by a 
t ibular rod connected to a slide moving in a guide, the 
rod being actuated by an excentric. Within the 
tubular rod is a spindle connected with the cut-off 
valve, and actuated through a bell-crank lever havin 
its fulcrum on the slide. The motion of the cut-o’ 
valve is governed by a cam acting on bowls on a rod 
connected to the decal lever, the cam bein 
moved endways on its shaft by the direct centrifugal 
action of the governor. 


5442. Carp Grinpinc Appiiances, J. S. Dronsfield.— 
27th December, 1880. 6d. 

This relates to the grinding rollers used to grind 
cards employed in the preparation of fibrous materials, 
and which are coated with particles of emery caused 
to adhere by glue or cement. To cause the particles to 
penetrate to some extent between the dents of the 
cards, the emery is moulded into a fluted form, so as 
to obtain ridges, which have the required penetrating 
effect. A doctor or a revolving brush is used to keep 
the surface of the moulding roller free from clogging 
accumulations of emery. A jet of steam or a gas 
fiame is used to soften the coating of emery to enable 
the moulding to be effected. 

5443. Arr-compressinc Encines, F. EB. B. Beaumont 
and D. Greig.—2ith December, 1880. 4d. 

This relates to an arrangement of a steam engine 
and compressing pumps in compact form to constitute 
a portable engine. The engine is in 
the form of a portable engine, and under the barrel of 
the boiler at the smoke-box end 
cylinders of different diameter arran 
compound engine, their piston rods conn 
to cranks at right angles to each other. From the 


are fixed two 
to work asa 
ected 


pistons of these cylinders rods extend to the pistons of 

two air pumps, one in line with each cylinder, 

and ina _— through which water circulates to keep 
em Coo! 


5444. Sarery Apparatus For Locomotive ENGINES, 
&c., W. R. Lake.—27th December, 1880.(—A commu- 
nication from H. Ruelle.—( Not proceeded with.) 2d. 

This relates to a device for maintaining upon the 
road the whole weight of the vehicles that leave the 
rails, and for utilising this weight for obviating all 
disastrous effects which might ensue when two or 
more wheels leave the rails. In front or behind the 
end wheels is a part of a cylinder of sheet steel, which 
forms a slide or skate and extends across the rails. It 
is solidly attached by a guard plate made in one piece 
with the longitudinal framing of the vehicle, and 
catches are provided on the cylindrical surface, so as 
oh the vehicles which leave the rails upon the 
roads. 


5445. Vatves, Taps, on Cocks, 7. Meacock and 
A. W. C. Ward.—28th December, 1880. 6d. 

This relates to a valve which will gradually close of 
itself when no longer acted upon. The arrangement 
shown in the drawing consists of a broad seating A to 
receive a conical india-rubber plug or valve B, the 
outer portion of which forms a hollow sphere, which 
fits into a brass pan C held in position by lugs D. On 
the front side this pan is perforated for the passage of 
the valve stem E, carrying a valve F, and continued to 


the outside of cock, where it receives a button G. The 

solid portion of the valve B is pierced on the side next 

the supply pipe, the hole being lined with a brass 
ferule, having a small hole in it at the end next the 
source of supply. 

5448. anp Tricycies, J. Townsend.— 
28th December, 1880.—(Not proceeded with).) 2d. 

This relates, First, to the steering of tricycles, and 
consists of cutting a helical groove, which passes 
through the nut in the end of the arm of a lever ws | 
on a bracket, the other arm of the lever being attach 
to the rod which passes on to the lever of the steering 
wheel. Inside the nut on the arm of the lever, where 
the handle stalk passes through, is a friction roller 
working in the groove, so that as the steering handle 
is turned the lever is actuated, and moves the arm 
attached to the steering . The invention also 
relates to mounting the saddle of a bicycle on springs. 

. Foc For NavicaTion, W. B. Barker.— 
28th December, 1880.—(Not proceeded with.) 2d. 

This relates to making different signals by means of 
a horn, reed instrument, or whistle, by even sustained 
notes and vibrating notes, and in the mechanism for 
producing the different sounds. 

5451. Apparatus, W. Brierley.—2Sth 
December,1880.—(A communication from A.Nohring.) 
—Not proceeded with.) 2d. 

This relates, First, to providing a continuous 
motion of the mash through the mash pipes; Secondly, 
to cooling the mash on two cooling surfaces; and 
Thirdly, to produce a permanent stream of fresh water 
through the cooling pipes. 

5452. Srays or Corsets, W. R. Lake.—28th December, 
1880.4 communication from W. Bowers, H. B. 
Doremus, and A, Felltheimer.—(Not proceeded with.) 


2d. 

Three busks are used, and are arranged so that by 
being interlaced or folded they hold the two sides of 
the corset together. 

5454. Sxyuicuts, A. Forbes.—28th December, 1880.— 
(Not proceeded with.) 2d. 

In one modification, particularly adapted for the 
rounded form of skylightsforships’ cabins, under the 
central frame or sash bar is fitted a bar curved to the 
inner side of the frame and jointed to the fixed frame 
of the window, below the inner edge of the window 
frame, to beraised and lowered with the hinged movable 
skylight frame. The outer end of the bar slides on a 
rail fixed to the underside of the skylight frame. 
5455. Suips anp Vessets, F. H. Danchell and R. 

Blum.—28th December, 1880.—(Not proceeded with.) 
2d. 


The ship is formed as it were with two hulls one 
within the other, the space between them being 
divided into water-tight compartments. 

5456. Rotary Pumps, G. Wadller.-—28th December, 
1880. 6d. 

The cast iron cylinder A is fitted with end covers, 

and has an inlet C and an outlet D. Within Ais a 


roller E bored longitudinally at three points to receive 
slotted rollers F, through which slides G hinged toa 


5456) 


central shaft can work. One end of roller E is pro- 
vided with a tovthed ring, which gears with a spur- 
wheel driven from a suitable motor. 


5457. Biow-rire Revotvine Furnace, &c., B. J. B. 
Mills.—28th December, 1880.—(A communication 
Srom G. Duryee.) 8d. 

O is a fuel furnace formed with a hearth having a 
blast underneath and adapted for burning coal, wood, 
oil, gas, or any pref fuel. A is a revolving 
cylinder formed with an enlargement A! at its lower 
end, and supported in inclined position on rollers B 
being rotated by gearing C. The lower end is formed 


with an annular flange D fitting a recess in the face of 
gases are carried off throug! 
the inclined stack L. The ores are fed in through 
+ 74 I and delivered in the upper end of cylinder A. 


which is carried through the inclined stack L for the 

purpose of heating the blast. 

5458. Heavy Orpyance, B. J. B. Mills.—2Sth 
December, 1880.—(A communication from J. H. 
McLean and M. Coloney.) 6d. 

This relates to guns of heavy calibre adapted for use 
in forts or large war ships. he barrel is made up of 
three tubes or sections slipped one within another, 
secured together at the breech by dovetailed joints 
and by a band shrunk on each tube in front of the 
shorter tube in which it is encased, the simple fitting 
of one tube within the other permitting the longitu- 
dinal movement caused by unequal contraction and 
expansion. The loading is effected by a transversely 
sliding breech block, made up of a number of plates 
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bolted together, and having two chambers, one of 
which is presented externally to receive the cartridge, 
while the other is in rearof the bore. The chambered 
breech slide moves in an opening of the breech which 
is made up of t! parts, and hydraulic engines are 
used to feed the cartridges in succession to the slide 
chambers, shift the slide alternately in opposite direc- 
tions, and drive the cartridge within the bore, the 
engine which effects the last duty also serving to take 
up the recoil and remove the empty shell. 
5459. Macuixe Guns, B. J. B. Mills.—28th December, 
1880.—(A communication from J. H. McLean and 
M. Coloney.) 6d. 

This relates to a machine gun with a horizontal 
range of a number of barrels, and a breech slide having 
a reciprocating movement and provided with one or 
two sets of load chambers, each corresponding with 
the barrels, so that when the slide is elevated one 
set of chambers will be in firing position, and when 
f depressed the other set. The frame A can swivel on 


the carriage and is actuated by suitable gearing, and 
has bearings for trunnions B on a plate to which the 
barrels C are attached. Behind the barrels the slide 
D having two sets of load chambers is caused to move 
vertically by lever E, the motion of which also serves 
to cock the hammers and to release them in rapid suc- 
cession so as to fire the gun. Similar ranges of maga- 
zines are arran, above and below the barrels, so that 
when one set of chambers is in position for firing the 
other set is in position for loading. 
5460. Prrns anp or SPINNING MACHINERY, 
A, W. L. Reddie.—28th December, 1880.—(A commu- 
nication from J. C. Zeller.—{Not proceeded with.) 


2d. 

The springs in the pirns which serve to keep the 

bobbins in place are replaced by projecting spirals 

wound round the tapering shank. 

5461. Lirnocrarnic anp LerTrer-press PRINTING 
MACHINERY, W. C. Kritch.—28th December, 1880. 


6d. 

This relates to the adaptation of one machine to 
printing by the lithographic process as well as by the 
ordinary method of printing from type. An adjust- 
able bed receives the “‘ stone” when used for litho- 


ic printing, and is adjusted by set screws until 
is brought to a proper position for 
from. When used for let same 
bed and adjustment is used forthe usual type ‘‘ chase” 
or “‘ formes,” 
5462. Prerarinc, Spinninc, RoPe-MAKING 
Macuinery, A. M. Clark.—28th December, 1880 
(A communication from La Société Anonyme des 
Corderies Parisiennes.) 18. 2d. 


The invention relates to spreading and drawing 


pi 4. f pi q the fibres 
into yarns, machines for twisting the s into 
strands 


strands, and laying machines for laying 
into ropes, all four operations being based on the em- 
engths of all the yarns are e mathematically 
equal, by pent the diameter of the cylinder or 
cylinders on which the yarns are wound to dimin 
gradually and inversely to the increase in the dia- 
meter of the yarn or strands. The device consists of 
a spindle to be placed in a twisting flyer carrying a 
ss fixed to a bevel wheel to drive it. From the boss 
conical pins project, and on them fits a movable disc 
caused to incline itself to the spindle. The disc has 
cylindrical holes corresponding to the pina on the 
boss, and it is free to oscillate in every direction. 


5464. Furnaces For THE PREVENTION OF SMOKE, &c., 
J. Jackson.—29th December, 1880.—( Not proceeded 
with.) 2d. 

Two chambers are formed, one in front of the fur- 
nace and the other behind the bridge at the back of 
the furnace, and into them air is admitted and passes 
into the furnace, 

5465. Raisixc SunKEN VesseExs, &c., W. Aitkinson. 
—29th December, 1880. 

This consists of a buoy with suitable valves which 
allow water to enter and sink it, and when aos 

sition on the sunken vessel such water is forced out 

y air forced through a tube, by means of a suitable 
yump, When the float assists in floating the submerged 

5467. Destruction or Fieip-mice, &c., H. A. Bonne- 
ville.—20th December, 1880.—(A communication from 
L. A. Couteau.) 6d. 

A box with longitudinal openings in the four sides 
near the bottom allows the mice to enter. From 
opening an inclined plane proceeds towards the 
centre, where there is a recess, in which a poisonous 
substance is placed. By this means poultry and game 
will not be able to get at the poisoned food. 

5468. Movinc Dampers, &c., RK. Walker.—20th 
December, 1880. 6d. 

This relates to the use of various combinations of 
worm, worm-wheel, screw, rack or ratchet, or a series 
of studs with spur and pinion gearing, and it consists 
in arrang' ts of ism whereby the worm and 
screw or ratchet may be used to open and close one 
window, shutter, or damper, or a series of such, the 
opening and closing being operated from any conve- 
nient point, however distant, and by means of pulleys 
and chains or cords, or by cranks and connecting 5 
5470. Ve W. Andrews.—29th December, 

1880.—( Not proceeded with.) 2d. 

This relates, First, to increasing the length between 
the bearing centres without proportionately increas- 
ing the length of the head of the stecring apparatus ; 
and Secondly, to a new form of pedal. 

5471. Gas Motor KR. Hutchinson. — 29th 
December, 1880. 18, 2d. 

The engine is worked with the gaseous mixture in a 
state of considerable compression. The power is 
developed in one or two single-acting cylinders, having 
combined therewith another cylinder of reduced dia- 
meter. The working cylinder A has two semicircular 
castings B, forming passages which, as well as the space 


C above the cylinder, sometimes communicates with 
the open air. The motion of piston D acting as a 
double-acting pump causes a strong current of air 
through the passages, thereby preventing —— 
of cylinder and piston. The compressing cylinder 

is of larger diameter than the working cylinder A, and 
in it is a plunger F which can be moved so as to in- 
crease or diminish the capacity of cylinder E, and thus 

gulate the pression of the charge. 
5472. Grazino, &c., C. F. Elliot.—29th December, 1880 


6d, 

Anchor-sha iron is used for the sash bars, and the 
glass is attached to it by spring clips bolted to the 
web of the anchor. A cap slides under the clips and 
fits over them and the web of the iron, The ends of 
the oon of the anchor iron are channelled to reczive 
a suitable packing on which the glass bears, 


5473. Sasues, J. Terrey, R. Judson, and G, 
Smith.—29th December, 1880.—(Not proceeded with.) 
2d. 


This relates to windows with sliding sashes, and 
consists in means for turning them inwards, when the 
weights are detached, so that they may be cleaned 
entirely from the inside. 

54'74. Preparine Seeps ror CRusHING IN MANUFAC- 
TURE OF O1L AND Composition Cakes, C. Eskrett 
and W. H. Searle.—29th December, 1880. L 

This relates to machines for preparing the seed for 
the finishing press, and is designed to obviate the 
creasing and wg | to the cloths in which the seed is 
| within the wrapper or envelo, A board 
fitting the inside of the frame isswung in such a position 
that when the cloth and seed are in position the board 
is brought down and pressed on the seed before folding 
over the sides of the cloth, whereby the bagging or 
overhanging of the cloth is avoided, 

54'75. ORNAMENTATION OR COLOURING OF THE SURFACE 
or Harp Russer, &c., W. P. Thompson.— 29th De- 
cember, 1880.—(A communication from The Dicken- 
son Hard Rubber Company.—(Complete.) > 

The design is produced on the surface of hard rubber 
 § a mixture of pigment colours with a thick solution 
of shi 


ellac dissolved in alcohol, and when dry subject- 
ing it to pressure between smooth heated metallic 
plates or blocks. 


54'76. TREATING AND TRANSPORTING HuMAN ExcreETA, 
&c., R. Hoodless.—29th December, 1880.—{Not pro- 
ceeded with.) 2d. 

This consists in the employment of air-tight carts, 
and sleeves so as to transfer the excreta from one 
receptacle to another without causing any disagreeable 
smell in transporting from towns to the fields where 
it is used as manure. 


6477. Sappe Bars, Sir F. Dancer and EB. Chappell. 
—29th December, 1880. 

The object is to provide a saddle bar which shall 
automatically unlock and release the stirrup leather 
when the rider is thrown. A plate is rivetted to the 
saddle, and to it are hinged two bars, one vertical and 
having a projection or cam at the hinge end, and the 
other Lockoomaal and slightly cranked or curved at the 
hinge end. The lowerend of the first bar has an eye 
into which the free end of the second bar passes, a 
spring keeping it in position. When the stirrup 
leather alls it the saddle bar, the two bars are 
unlocked and the stirrup leather freed. 

54'78. Ammonia, H. A. Dufrené.—29th December, 1880. 
—(A communication from La Société U Alzote.) 6d. 
The object is the extraction of nitrogen from the air 
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and the facture of For this purpose 
nitrogen is combined with hydrogen, and theammonia 
produced may be used either alone or in combination 
with a suitable acid for commercial or agricultural 
purposes to serve as a manure. To ensure the combi- 
nation of the nitrogen and hydrogen, the action of 
porous bodies either in a hot or cold state is utilised. 

54'79. OBTAINING AND AppLyInG Motive Power, J. 

Graddon.—29th December, 1880. 6d. 

The object is to produce motive power by means of 
fluids expanded or compressed separately or in com- 
bination with each other, such as air compressed, or 
ras or gases produced from any matter, or steam pro- 
duced or compressed by suitable means, such as a coil 
or coils of tubes, arranged so that the coils lie close to 
each other, and thus form a long pipe, which is again 


547 


coiled in the form of a scroll, and heat passed within 
and without the first and other coils, so as to convert 
the water into steam or explosive matter into gas 
before it arrives at the end of the tube forming the 
coil, The drawing shows an engine to be worked with 
coal gas and fitted with a compressing cylinder A 
attached to the working cylinder B. 


5480. Pumps, A. M. Clark.—29th December, 1880.—(A 
communication from W. H, Triplett.(—(Not proceeded 
with.) 2d. 

This relates to a simple compact pump for household, 
garden, and other purposes, in which the force can be 
regulated at will, and it consists in the employment 
of an air chamber placed round the pump barrel, 
preferably near the water level, into which chamber 
the water is forced by the pump plunger, and the air, 
being thereby compressed, the water is forced to the 
desired place. 

5481. Sora Bep, R. EB. Porr.—29th December, 1880.— 
(A communication from F, Laeremans.) 6d. 

This relates to a combined sofa or lounge with a bed, 
and consists mainly in an improvement by which, in 
connection with an ordinary sofa frame, a movable 
back is employed, which acts both as a back to the 
sofa and as a bed by sliding it forwards, so that it rests 
over the top of the couch. 

5482. Teternonic Apparatus, C. J. Wollaston.—30th 
December, 1880, 6d. 

This invention has for its object the construction of 
a portable telephonic apparatus suitable for use in 
military and naval operations, mine explorations, &c. 
The apparatus is composed of a box, with hinged 
cover at top, this box is divided into compartments, in 
one of which is the battery, in another is the receiving 
telephone with accessories, in another is the signal 
bell. In the upper portion of the box is located a 


5432} 


transmitter, by the side of which is pivotted the switch 
for throwing the bell, transmitter, and receiving tele- 
phone in and out of circuit. Theswitch is so arranged 
that by the action of closing the lid of the box the 
battery is cut out of circuit. The box also contains 
bell key, button, terminals, binding posts, &c. The 
apparatus when used in connection with diving appa- 
ratus or for other purposes of same nature, is prodiad 
with extra terminals for an additional wire, and a 
switch is so arranged as to bring the home battery or 
an additional battery at the home station into connec- 
tion with the distant transmitter, which is placed in 
the helmet of the diver. For example, Fig. 1 shows 
the arrangement of the apparatus in the box; Fig. 2 
shows the arrangement of the switch; B is the tele- 
phone receiver, D electric bell, in the compartment 
marked E is the microphone transmitter consisting of 

Itiple carbons, G is the induction 


an arrang to 

coil, F the battery. 

54838. Wneets ror Cotirery Corves, &c., J. Trippett 
and T. Walton.—30th December, 1880.—(Not pro- 
ceeded with.) 2d. 

This consists of a hollow bossed wheel with, first, 
two internal bosses, fitted tightly into the hollow 
boss, one on each side, and bearing on the axle, so 
that when worn they can be readily replaced; and, 
secondly, a perforated cylinder extending over and 
fitting on to the outside of the bushes, through the 
perforations of which the lubricant in the hollow boss 
passes slowly to the axle. 


5484. Pumrmsa Apparatus, FE. H. Greeven.—30th 
December, 1880.—(A communication from G. A. 
Greeven.) 6d. 

This relates to pumping apparatus known as 
** pulsometers,” in which chambers are provided for 
the receipt and roy * of liquid, and the desired 
effect is obtained by the action of steam through a 
suitable valve on the liquid in the chambers alter- 
nately by condensation to create a vacuum for the 
inflow, and then by — on the surface to produce 
the discharge of the liquid aided by suitable valves. 
Small pipes A and B with taps C forregulating the in- 
flux of steam, branch off from the main steam pipe 8, 


and supply both chambers P. A valve chamber is 
formed ta the pipe I, and receives a valve D which 


serves to throttle the suction water as it rises in 

pipe 

5485. Warer-proor Ciorninc, J. Neville, — 30th 
December, 1880.—( Not proceeded with.) 2d. 

This relates to cutting out the material so that the 
garments have fewer seams than usual. 

5486. or Biocks or Sucar, &c., G. Jager, jun. 
— 30th December, 1880. 6d. 

The boiled mass from the vacuum pan is, while still, 
hot pressed into moulds formed in a plate, which 
rests on a table with a piece of calico beneath it to 
form a joint and prevent the cubes running into each 
other. The cubes are then put aside to harden, and 
afterwards, while still in the moulds, are treated in a 
stamping mill with stamps spaced and shaped to fit 
each hole. The cubes ure don removed from the 
moulds and conveyed by a belt or hopper into wire 
baskets, which are placed in a centrifugal machine, so 
as to cause all liquor to fly out, after which they are 
dipped into a trough of saccharine liquor, and again 
placed in the centrifugal machine. 

5487. Winpina Yarns, J. Grayson.—30th December, 
1880.—(Not proceeded with.) 2d. 

The spindle on which the cop is wound is caused to 
rise and fall for the purpose of laying on the yarn 
uniformly. The rising and falling motion is obtained 
by a cam, and the rotation by a frictional disc. The 
conductor or guide for the — is provided with 
means to move it soas to suit the length of the cop as it 
is being formed. 


5488. Compinep Seat AND LIFE-SAVING APPARATUS, 
J. Wetter.—30th December, 1880.—(A communication 
Jrom B. King.)—(Not proceeded with.) 2d. 

The ends of the seat are in the shape of hollow 
rollers to contain provisions and water, and have 
sufficient buoyancy to keep several persons afloat. 
The back is pivotted so as to be capable of turning to 
allow persons to sit on either side of the seat, while 
the footboard is also pivotted so as to turn them into 
position to be used as a seat when the seat and back 
are removed, the apparatus being used as a buoy. 
5490. Crock, C. Leycester.—30th 

December, 1880. 4d. 

This relates to forming dials so that when illu- 
minated from within at night, and also during day- 
light, they will give a distinct indication of the time. 
The Gial is in three parts, the central one being opaque 
except for a glazed radial slit shaped as the minute or 
hour hand, Outside this dise is a ring also opaque 
except for glazed slits forming the figures, and outside 
the latter is another opaque ring having one glazed 
triangular opening with its apex pointing towards the 
hour ring, which remains stationary, while the disc 
revolves once in an hour, and the exterior ring once in 
twelve hours. 

5491. Wes Printinc Macuines, J. Foster. — 30th 
December, 1880. 6d. 

This relates to means for securing facility for placing 
and breaking the web, convenient access to place or 
remove the stereo plates and ink distributors, and to 
obtain increased rapidity of operation and accuracy of 
delivery. A is the roll of paper mounted in standards 
in front, and which, in passing between the first 
forme cylinder F! and the frst impression cylinder I, 


is printed on one side, and then passing between im- 


pression cylinders T! and I, and between I? and the 
second forme cylinder F2, is printed on the other side. 
The web is then carried between the cutting rollers C, 
which partly cut it into sheets that are separated by 
the drag of the more rapidly moving rollers, carrying 
tapes T. These tapes convey the shects to the three 
rollers Q, round which they are guided as long as the 
vibrating roller V is in position shown, so that six, 
seven, or other number of sheets are gathered round 
rollers Q. When roller V is by a cam moved out, the 
sheets collected are directed downwards and are all 
delivered together on to delivery board 8. The forme 
cylinders are placed so as to be easily accessible for 
placing, adjusting, or removing their formes. 

5492. Derermininc ReciprocatiInG IN A 
Srraicat Line, H. M. Brunel.—30th December, 
1880.—( Not proceeded with.) 4d. 

This relates to apparatus for determining motion in 

a straight line by a combination of radial arms rocking 

on centres but in different planes, 


5494. Hotpinc anp Suspenpina Fasrics, G. 
December, 1880.—(Not proceeded with.) 
2d. 

This relates to hooks or holders for attaching curtains 
to rings, and also to modifications to render them 
applicable as connecting links for chains, and it con- 
sists in bending a bar with a broad fattish portion at 
one part and a turned-up end, and im again bending 
and curving the end, so as to form a spring to hold the 
appliance firmly on the rod or other support. The first 
bend is at right angles to the pointed leg to be passed 
through the fabric, and is again bent 1 with the 
pointed leg, the bend being at right angles to bring 
the spring leg close to the other leg. 

5495. Recuiattne THE ADMISSION OF AIR TO FiRE- 
PLACES, Burchell.—30th December, 1880, 6d. 

A sereen of metal is fitted in front of the fireplace, 
and can be drawn up or down and retained in an; 
— so as to regulate the admission of air to the 

replace, 


CENTRIFUGAL Macuines, Lajferty.—30th 


December, 1880,—({Not proceeded with.) 6d. 
This relates to a machine to effect the continuous 


separation of liquid from solid matters by providing 
means for a continuous feed of the material and a con- 
tinuous discharge of the separated liquid and solid 
constituents thereof, and it consists of a rotating 
receiving vessel combined with a series of separating 
vessels ted to and icating therewith, 
and a fixed case having separate receptacles and dis- 
charge passages for the separate constituents. 

5407. Apparatus To INcREASE Errictency or Fire 
or Troops, 4. M. Mavde.—30th December, 1880.— 
(Not proceeded with.) 2d. 

This relates to a rest in which the fire-arms are 
supported, so as to enable a steadier aim to be taken. 


5498. Treatment or Arricies oF Cast Iron, J. J. 
Shedlock. —30th December, 1880. 4d. 

This relates to treating articles of cast iron, so that 
they may resist the action of moisture, and also other 
corrosive agents, whether solid, liquid, or gaseous, 
and it consists in the formation of the surfaces of the 
articles of a graphite skin, the pores and surface of 
which are filled and covered with a material capable 
of resisting oxidising agents, such as a less oxidisable 
metal applied thereto, either by electro-deposition or 
by immersion in solutions of the metal. 


5499. Compounns, Potties, on CEMENTS FOR JOINTS 
axp Backincs iN Vapour Enaines, &c., 
J. R. Blumenberg.—30th Deceirder, 1880. 3 
This relates to a compound capable of resisting the 
influence of the vapours of sulphide of carbon, 
ammonia, and other fluids of the same class used for 
motor purposes, and also the influence of dampness or 
moisture, and high heat. Yellow litharge is used in 
combination with lamp-black and glycerine, and forms 
the compound. 


5501. Fasrexers ror Wixpows, Doors, &e., H. 
Fletcher.—31st December, 1880.—( Not proceeded with.) 
2d. 


The lower bar of the upper sash is connected to the 
upper bar of the lower sash by a plate laid over both 
bars and fastened by screws. 

5502. Vatves ror Pumps, N. Foley—Slst December, 
1880. 6d. 

A suitable metal rod is bent in the form of a coil, 
the convolutions of which lie close together, and when 
the coil is secured to the centre of the valve seat pres- 
sure on one side will raise the outer convolutions, 
while on the opposite side it will force them tight 
down on the seat. Two or more coils may be placed 
over each other, or the rod may be bent into a conoido- 
helical coil, of which pressure would cause the convo- 
lutions to separate. 


5504. Propvuction or SULPHATE OF AMMONIA FROM 
NITROGEN OF Peat, Turr, &c., W. L. Wise.—-31st 
December, 1880.—{A communication from Dr. H. 
Grouven.) 10d. 


This consists, First, of the conversion intoash of moist 
peat or turf by means of glowing steam, in a furnace 
shown in the drawing, the retorts A of which lie hori- 
zontally, and are connected as shown, so as to cause 
the vapours evolved in the freshly charged retorts to 
pass through all the other glowing retorts before they 
leave the furnace and enter an ammonium furnace ; 


Secondly, in the manner of disconnecting each retort 
from the system by means of the throttle valves B; 
Thirdly, in the renewal at regular intervals of the upper 
surface of the peat in each retort, so as to prevent 
admission of air, and without disturbing the process ; 
Fourthly, of the construction of an ammonium 
furnace for the conversion of the vapours into carbo- 
nate of ammonia, carbonic acid, carbonic oxide gas, 
and hydrogen gas. 

5505. Steam Traps, &c., H. Lancaster.—3lst De- 

cember, 1880. 6d. 

A box A having at top two loose lids B secured by a 
cross bar acted upon by a screw and hand wheel con- 
tains a hollow metal ball or float F, connected with a 
tube G, having at its front end a semi-globular valve 


H, fitting into one end of the exit pipe LA spring M 


bears on the underside of the tubeG, its pressure being 
adjustable. 
5508. Macuinery FOR PREPARING AND FEEDING 
Fisrovs SUBSTANCES ON TO SCRIBBLING AND CARD- 
ING MACHINES, W. Fox and J, Hall.—3lst December, 
1880. 6d. 
This relates to means for dispensing with the pro- 


(808) 


cess of weighing the material in small quantities, and 
depositing the same on to a “server or lattice sheet.” | 
A box A has a false bottom capable of being raised or 
lowered by cords from the first doffer shaft through 
suitable gearing. Rakes H are carried on chains I, 


and take the material from box A and deposit it in box 
K, from which it is conveyed by a toothed sheet L tothe 


scribbling machine, being first acted upon by a beater 
M revolving at a high speed, so as to beat back any 
clotted or large material into box K, until it is reduced 
to the proper size, when it can pass to the stripping 
roller and thence on to the “licker in” and breast. 


5506. PLovens, Hoes, anp Cuttrvators, H. J. Alli- 
son.—3lst December, 1880.—(A communication 
H. Wagner.) Not proceeded with.) 

This relates to the employment of a movable curved 
point sliding at the front of the plough im a groove 
made in the body of the implement, and maintained 
in position by the mould board, being set by a set 
screw, so as to regulate the depth to turn over the 
soil. When worn the point can be easily removed and 
sharpened or replaced. 

5510. Sarery Vatve, 7. Sturgeon and J. W. de 
Villemary Galucy.—31st December, 1880.—(Not pro- 
ceeded with.) 24d. 

This consists of amain valve working in conjunction 
with a secondary valve, and so arranged that when 
pressure in the builer exceeds the desired amount the 
primary valve opens and admits steam to a piston 
connected with the secondary valve whichis thereby 
caused to open and allows steam to escape from the 
boiler to the atmosphere. 

5512. Drar Pires, W. R. Lake.—31st December, 
1880.—(A communication from C. W. Durham.) 6d. 

This relates to the manner of constructing, support- 
ing, and mounting the different drains, pipes, and 
pe fittings of the entire system of a building, so 
that the settling of the different parts will not occasion 
the loosening of joints or the breaking of any part of 
the apparatus, and it consists in the form, 
arrangement, and construction of different parts of 
the apparatus. 

5513. Manuracture or Gas, P. J. Wates.—3let 
December, 1880. 

In order to simplify the connection of gas retorts to 
the pipes which lead the gas away, the outlet in the 
lid of the retort has the connecting pipe adapted to it 
by a spherical joint. At the other end of such pipe a 
second spherical joint connects it to the fixed receiv- 
ing pipe or gas channel. Inside the lid an arrange- 
ment of wire is fixed and forms a tar separator. 
5515. Crucrptes AND REFRACTORY VESSELS FOR THE 

REDUCTION AND DisTILLaTION OF ZrNc, A. Lands- 
berg.—31st December, 1880. 2d. 

This consists in the construction of crucibles and 
vessels composed of an exterivr layer of fire clay and 
an inner layer of graphite and fireclay, or of charcoal, 
coke, or coal and fire clay, whether with or without 
graphite. 


5516. Propucixe Desens or FIGURES ON OR IN Woop 
tN Iwrration oF Work, A. Guattari.—21st 
December, 1880. 8d. 

This relates to improvements on patent No. $43, 
A.D. 1878, in which the designs are produced by heat 
and pressure applied by heated metal moulds, and it 
consists in graduating the pressure as well as the heat 
of the moulds, and also in providing vent holes in the 
moulds, so as to permit the free escape of the 
— moisture of the wood as it is evolved by the 
heat. 


5517. Treatinc Pork, A. M. Clark.—31st December, 
1880.—(A communication from J. B. F. Chaumont.)— 
(Not proceeded with.) 2d. 

This consists in submitting pork after being scalded 
and salted to a superficial grilling or singeing, so as to 
give it a better appearance, and also give the skin a 
firmer and less gelatinous consistency. 

1. ImpartTiNG Motion To VENTILATING, PUMPING, AND 
OTHER APPLIANCES ON Boarp Suarp, @. D. Robert- 
son.—lst January, 1881.—( Not proceeded with.) 2d. 

The rolling and pitching motion of the vessel is 
utilised to actuate machinery on board ship, through 
a beam free to oscillate on a centre pin. 

2. PLayInc Pianorortes, &c., BE. Underwood.— 
lst January, 1881. 6d. 

In order to enable unskilled persons to play on the 
piano, a frame to be placed over the keyboard eontains 
a series of finger rods projecting through the under 
side, and attached to levers actuated by a perforated 
tune plate, which is caused to travel by means of a 
crank and suitable gearing. 

4. SHapinc anp CuRLING Hat Brus, T. Rowbothain.— 
lat January, 1881. 6d. 

The brims are bent to impart the required “set,” 
and also curled or turned over at the sides in one 
operation. A press is fitted with side moulding 
plates, which move towards the brim, and act in con- 
junction with an expanding former, so as to form the 
curl, the former also acting vertically in conjunction 
with the block, so as to produce the required “‘ set.” 
5. Centrav Fire F, Wirth.—1st January, 

1881.—(A comimunication G. Bloem.) 6d. 

This relates more particularly to anvils for central 
fire cartridges, and has for its object to ensure its 
correct position with regard to the cap, to offer a solid 
and safe resistance to the impact of the hammer, and 
to facilitate the manufacture of good cartridges. The 
anvil consists of a short metal pin, having a shoulder 
in the centre to butt against the base of the anvil cup 


—through which the pin partly passes—and hold the 
pin in the centre of the cup. The cup is perforated in 
the centre to receive the pin, allowing a slight 
clearance for the passage of the spark. The top of the 
anvil is either hollowed out or provided with a rounded 
point or radial ribs or projections. 


| 6. COMMUNICATING BETWEEN PASSENGERS, GUARDS, 


AND Drivers on H. Morris.—lst 
January, 1881.—(Partly @ communication Jrom A. 
Trigaus.)—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 4417, 
A.D, 1877, and consists of mirrors so placed that the 
driver can see the whole length of the train, in order 
to see if a signal, consisting of a disc or lamp, is 
exposed, such signal being actuated by the passenger 
desiring to communicate with the guard or driver. 

'7. ARTIFICIAL FLooRs FoR Lawn 
Tennis, &c., R. Le Rylance.—lst January, 1881.— 
(Not proceeded with.) 2d. 

The surface on which the game is to be played is 
levelled and covered with asphalte, concrete, planking, 
or other suitable material, over which a covering of 
india-rubber or caoutchouc is laid. 

8. Roastinc Corre, &e., W. Parnall.—ist Jgnvary, 
1881.—(Not proceeded with.) 2d. 

A cylinder supported in standards has both ends 
covered with wire net, and is heated by a set of gas 
jets ——— on its outer surface, so as to roast the 
contents, the cylinder being caused to revolve. 

9. VenIces, H. H. Lake.—1st Janvary, 1881. 
—(A communication from J. W. Chisholin.) Sd. 

This relates to means for connecting the body of the 
vehicle with the frames in which are the axles, so as 
to provide for lateral movement of each pair of wheels 
without transmitting any considerable portion to the 
frame. To the underside of platform A are connected 
three pairs of wheels B with their axles and frames, 
The two end axles C and D are susceptible of a lateral 
movement relatively to and independently of the 
vehicle body, and a swinging or twisting movement to 
cause them to radiate relatively to a curved line, and 
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move from positions directly transverse to the vehicle 
body in either direction. The middle axle E and its 
frame can only move laterally independently of the 


vehicle body. The end frames are suspended by 

pendulous links from the axle-boxes. 

10. PHOTOGRAPHIC AND OTHER CHEMICAL PRINTING, 
A, M. Clark.—1st January, 1881.—(A communica- 
tion from L. Corbvassiere dit Christian and A. Liebert.) 


This relates to means for obtaining a number of | 
prints from a negative with the same warm tints as | 
are obtained by photographic papers in ordinary use, | 
without the aid of light, and according to one method 
it consists in adding a mixture of a suitable binary or 
tertiary compound of silver in very small quantities 
to the paper pulp, or to the surface of the paper. The | 
negative is placed on the paper with the varnished side | 
downwards and exposed to light. To obtain the tint | 
required the print after washing is immersed in a bath | 
of sulphuric acid, sulpho-cyanide of potassium, pro- 
tochloride of tin and fermented albumen, after which 
it is washed and immersed in a second bath composed 
of a base which gives the tint desired. 

11. Compresstnc Arr, F. Wirth.—1st January, 1881.— 

(A communication trom F. Honigmenn.) 41. 

This relates to an improved method of compressing 
air up to ten atmospheres, and consists in using a | 
compressor which draws in air at one side of the | 
piston and compresses it up to the pressure of the air | 
in the reservoir, into which it is then forced. On the | 
other side of the piston, in place of using water or 
steam to work it, compressed air of the same pressure | 
as that contained in the rreservoirissued. Thisair serving 
as a motive power, has a much greater volume than 
the air being compressed on the other side, and works 
by expansion down to the normal pressure of the 
atmosphere ; this air is highly heated on its way to 
the cylinder. 

12. Motive Power Encixe, G. 0. Topham.—1st Janu- 
ary, 1881.—{Not proceeded with.) 2d. 

This relates toa motor in which the pressure of 
water in mains, or from a fall of water is utilised, and 
it consists of a bellows-like apparatus with an inlet 
and outlet valve, one side being connected to a crank 
shaft. 

14. Portaste Furnaces, J. Tenwick.—3rd Janvary, 
1881. 6d. 

The furnace is more particularly applicable for brew- 
ing purposes, and it is made of iron and is square, the 
three sides of the furnace being lower than the front 
plate, in which a door is formed to feed the fuel and 
remove cinders. The inside is lined with fire-brick. 
n the front plate a lever is pivotted and serves to | 
revolve the fire bars. On the back end and sides is a 
dip flange running into a bed of sand. The furnace is 
mounted on a truck with wheels to run on a rail or on 
the floor. 

15. Evevators, W. Dover.—3rd January, 1881.—( Not 
proceeded with.) 2d. 

A trame contains an endless chain of buckets, made 
adjustable or telescopic, and is hung from a carriage 
by a rope to allow for lateral adjustment. An adjust- 
able shoot with nozzles is combined with the elevator 
to distribute the material elevated. A hydraulic or 
steam motor is fixed to the frame and serves to adjust | 
and drive the elevator. } 
16. Screw Sream Suips, 7. F. Jrvin.—3rd January, | 

1881. 6d. 

The object is to increase the speed, facilitate steer- | 
ing, increase the carrying capacity, and the strength | 
of the vessel. For this purpose screw steam ships are 
made with a single body from the bow to the waist, | 
but from the latter aft the hull is divided at the keel | 
into two gradually separating portions, each terminat- | 
ing ina stern of ordinary form. The central portion | 
where the hull divides gradually rises, so that from 
the stern to the waist there is a gradually contracting 
channel or way. Each sternis fitted with a screw pro- 
peller and rudder. 

17. Yeast, &c., S. Fulda.—3rd January, 1881. 4d. 

With 2} 1b. of rye-flour sufficient cold water is mixed 
to form a paste, to which 6 lb. of steamed potatoes are 
added, and then 4 gallons of boiling water is well 
stirred in. A wine glass full of the following solution 
and l}oz. of ordinary brewers’ yeast is then added. 
The solution consists of 4 oz. glass gall, 40z. alum, 
60z. borax, 2o0z. tartaric acid, 20z. carbonate of soda, 
well dissolved and reduced with water to show 1 deg. 
to 5deg. on the hydrometer. The temperature of the 
mixture is then lowered to 60 deg. Fah. by stirring in 
cold water, and allowed to stand two or three hours to 
ferment. 10]b. of farina and a little water is then 
added and the whole well blended, when it is pressed 
into a dry state. 

19. Boots, Colonel E. Harnett.—3rd January, 1881. 4d. 

This relates to boots made with long leg pieces 
extending from the foot over the leg of the wearer, its 
object being to facilitate their putting on or removal. 
A slit about 4in. long is formed in front, extending 
from the instep past the ankle and up the lower part 
of leg piece. Over this a guard or flap is fitted, and is 
kept in place by the front strap of the spur. 

20. Dextat Encise, P. Shaw.—3rd Jenuary, 1881. 6d. 

The driving wheel is mounted on the side of a rigid 
upright arm connected to a tripod, and is situated 
near the floor. At the top of the arm is mounted a 
horizontal arm connected by means of a telescope 
tube, and a brace whose bearings surround the arm. 
In the horizontal arm runs a shaft capable of being 
driven at different speeds by pulleys. The special 
feature of the invention is a universal joint attached 
to the horizontal arm, and which allows the shaft to 
which the hand piece is attached to move in every 
direction. The two shafts are connected by a spiral. 
21. Fire ow Surps, &c., 0. Wolff.— 

Srd January, 1881.—(A communication from A. 
Lehinann.)—(Not proceeded with.) 2d. 

This relates to water reservoirs in the form of a 
flattened six-sided pyramid, from which perforated 
pipes are led all over the vessel, and are fitted with 
suitable valves or cocks to control the supply of water 
to them. | 
23. Covprinc APPARATUS FoR VEHICLES, H. 

H, Lake.—3rd January, 1881.—(A communication 
fron G. Adains.) 8d. 

This relates to automatic couplings in which a link 


attached to one draw-head is engaged with a hook 
forming part of the opposite draw-head. A is the 
draw-head having a bottom plate A!, cheeks or side 
pieces with vertical buffer faces and a rear wall, form- 
ing a draw-head open at top and front. The front side 
or face of plate A! is inclined rearwardly and upwardly | 
to deflect upwards the link which strikes its face ; B | 
is the coupling hook arranged centrally within the | 
draw-head, to which it is pivotted at the back, its 
front end resting on plate Al. The hook has an upper 
claw X and a lower claw Y, with either of which the 


link of the opposite draw-head may he engaged. The 


upper part of the face of hook B is inclined upwardly 
and backwardly to lift any link which may strike this 
portion of the face of the hook over the upper claw, 
and the lower portion of its face is inclined down- 
wardly and backwardly to cause the link to pass under 
claw Y. By raising blade M the link is lifted clear of 

claw X. 

22. Manvractcre oF ARTICLES oF Cast IRon ReE- 
QUIRED TO WITHSTAND THE ACTION OF Acrps, C. F. 
Claus.—3rd January, 1881.—(A communication srom 
Dr. H. Uelsmann.) 

To produce a pig iron capable of withstanding the 
action of acids, First, considerably less lime or lime- 
stone is added to the charge of the furnace ; Secondly, 
so as to be able’ to run the furnace with the highly 
acid slag, a blast more highly heated than usual is 
employed ; and Thirdly, the quantity of coke in the 
charge is increased. e iron produced is cast in the 
ordinary manner. 

24. Horpinc or Picrures, Curtain 
Cornices, H. H. Lake.—3rd January, 1881.— 
(A communication from M. M. Goldenstein and Co.) 
—(Not vroceeded with.) 2d. 

A ee is let into the wall, leaving a projecting 
broad part in which is a slot to receive a sliding piece. 
At the bottom of the slot are notches into which the 
sliding piece takes by means of a spring. This sliding 
piece has two eyes, one to receive the pin of the 
cornice and the other a decorative filling piece, to hide 
the device which supports the cornice. 

26. Weicurnc Yarn or Tureap, &c., J. H. Johnson. 
—drd January, 1881.—(A communication from J. L. 
Mouchére.) 6d. 

This relates to apparatus for determining the quan- 
tity of yarn or thread unwound from a skein, in order 
to be ultimately made up into balls of a given weight, 
which is capable of being changed at pleasure. The 
thread F passes from skein D under a presser roller G, 
which at the desired moment presses it against a feed 


| 
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pulley P, which delivers the yarn to a receptacle R 
placed on a balance B. When the weight of yarn or 
thread causes the balance to turn, needles A are with- 
drawn from the mercury cups C, thus interrupting an 
electric current, and so causing the armature of 
magnet E to recede from it, and so lift the presser 
roller G off the feed pulley P, and stop the delivery of 
the yarn. 

29. RECEPTACLES WITH AUTOMATICALLY MovING 
Covers, &c., F. C. Glaser.—4th Janvary, 1881.—(A 
communication from H. Schomburg.) 6d. 

Articles containing substances it is desirable to hide, 
or from which it is necessary to exclude air, are fitted 
with covers pivotted so as to close automatically. 

32. Srrarmsinc Paper Purp, &c., D. Bentley.—4th 
January, 1881. 6d. 

A cylindrical cage A is carried by shaft B made to 
revolve by friction gearing. The bottom of the cage is 
solid, with exception of openings at H, and the top is 
open to admit pulp, while the sides E form the strain- 


ing surface. The fine pulp — through the sides 
E into the outer casing, while the knots pass out 
through the openings H. 

35. Bicycies, &c., W. Woolley.—4th January, 1881. 


So as to shift the saddle on the backbone, a bar 
attached to its underside is made to slide in a dove- 
tailed groove and is secured by set screws. The 
foundation of saddle consists of a steel plate having 
a middle bar to fix it to the bicycle, the rear end of the 
bar carrying a curved plate having the figure of the 
rear of the saddle ; and from it arms extend towards 
the fore part of the saddle. 

52. Axie-poxes, C. D, Abel.—5th January, 1881.—(A 
communication from G. D. Labbé.) 4d. 

On the axle-tree A a box B is retained by nut C, over 
which fits the cap D screwed to the end of the box B. 
The cap D forms a reservoir for the lubricant, a hole 


being formed in its centre and surrounded by an 

internal rim to prevent egress of the lubricant. 

Within box B near its inner end is a helical groove to 

distribute the lubricant. 

87. Gas Recctators, H. E. Newton.—7th January, 
1881.—(A communication from Messrs. Aroiron and 
Clément.) 6d. 

A cylindrical case is made of two diameters, the 
smaller being at the bottom and screw-threaded to fit 
it to the gas pipe. while the upper part receives a 
hollow plug to which the burner is fitted, a hole in the 
plug allowing the gas to pass. Below the plug is a 
circular dish or tray with an opening on one side of 
the bottom, and to the bottom a disc is attached so 
that it can turn and bring one of a series of holes 
opposite the hole in the tray. These holes in the disc 
are of different sizes. A hollow tube is caused to rise 
and fall so as to open or close openings in a hollow plug 
as the pressure varies. 

116. Carprxc Encrnes For Woot, &c., P. L. Klein and 
G. Hundt.—10th Janveary, 1881. 6d. 

The endless feeding table 1 carries the wool in large 
flakes to rollers 2 and 3, which have teeth extending 
over their surface in a spiral line. A spiral furrow is 
cut between the teeth, which are arranged in opposite 


directions on the two rollers, the teeth of one enteri 
the groove in the other. The stripping roller 4 onl 
roller 5 have also spiral grooves and teeth. By these 
means a soft and regular feed is obtained, and the 
wool is not torn. Before passing to the picking 
roller the cylinder 7 takes the wool from roller 5, 
which, having a greater circumferential speed, draws 
the wool through the teeth of roller 6, so as to loosen 
the burrs, &c. The picking roller 9 turns faster than 
7 and 8, and draws the wool again through the teeth 
of this cylinder, whereby the fibres are laid parallel 
and the burrs further loosened, and are then taken by 
the burring roller 10 and thrown into receptacle 11. 
The roller 12 has the same velocity, and rollers 13 and 


14 a greater velocity than roller 9, thus producing 
another draught of the wool, and as the roller 15 
revolves faster than roller 14, the fibre is here again 
exposed to a certain draught, so that the burr roller 16 
removes the rest of the burr and throws it into 
receptacle 17. The clearer 1: presents one-half of the 
wool placed on the bottom of its teeth to the main 
cylinder 22, and the roller 20 offers the other half. 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


242,747. Evecrric Lamp, Antoine Bureau, Ghent, 
Belgiun.—Filed May 27th, 1880. 

Claim.—In an electric lamp, the combination with 
two converging electrodes arranged to be fed by 
gravity, of a block of refractory material provided with 
converging passages or sockets in which the poles of 
the electrodes are received and hidden from view, the 
lower face of the block being cut out like a vault for 


the light, substantially as set forth. (2) The combi- 
nation of carbons C with guide block M, and conduct- 
ing rods T, turning on centres, substantially as and 
for the purpose described. (3) The combination of 
carbons C with guide block M, inclosed in casing D, 
conducting rods C turning on centres, and suspension 
frame 8, substantially as and for the purpose de- 
scribed. 
242,837. Graix-pritt Distrisvutor, James Noxon, 
Ingersoll, Ontario, Canada.—Filed December 23rd, 


1880. 

Brief.—The sliding sleeve is provided with wings, 
one being above, and the other on or near a plane 
passing through the axis of thesleeve. Claim.—(1) The 
combination, with a scalloped rotary feed wheel, of a 


slidingsleeve C provided with wings A B, one wing being 
arranged above, and the other in or neara horizontal 
plane passing through the axis of said sleeve, substan- 
tially as described. (2) In a grain-drill distributor 
having a peripheral seed wheel, a sliding sleeve C, 
provided with wings A B located above or near the 
centre of the peripheral seed wheel, and also provided 


with a division plate E, substantially as described, and 


for the purpose specified. 

242,898. Macnero or Dynamo ELEcTRIC MACHINE, 
Thos. A. Edison, Menlo Park, N.J.—Filed December 
15th, 1880. 

Brief.—Radial bars or plates of conducting material 


I 


_) 


are attached to the ends of the armature, but insulated 
therefrom and from each other. These plates corre- 
spond in number with the bars or coils in which the 
current is generated, and are attached thereto in such 
a manner as to form a complete closed circuit. The 
connections between the radial yee are by means of 
curved bars, insulated from all plates except those 
which they severally connect. The commutator is 
formed by binding the ends of certain bars at one end 
of the armature outward at right angles. 

242,901. Evectric Meter, Thomas A. Edison, Menlo 

Park, N.J.—Filed March 3rd, 1881. 

Claim.—(1) The combination, with an electric circuit 
containing translating devices, of an electro-motor 
having a definite loading and apparatus for registering 
the work done, substantially as set forth. (2) The 
combinatlon of an electric circuit, an eleetro-motor, a 
fan driven thereby, anda registering apparatus, sub- 
stantially as set forth. (3) The combination of an 
electric circuit, an electro-motor, a fan or blades driven 
thereby, a vessel or tank in which the fan or blades are 

laced; and registering apparatus, substantially as set 
orth. (4) The combination of an electric circuit, an 
electro-motor, a fan or blades, a vessel or tank filled 


with liquid, in which the blades or fan are placed, and 
tering apparatus, substantially as set forth. (5) 
An electric meter consisting of a motor having a 


definite work to perform or loading to overcome, and 
registering devices, substantially as set forth. 


Provan, Samuel Seegmiller, Goderich, 
Canada.— Filed November 10th, 1880. 

Brief.—A skeleton beam with a cap having divided 
arms to receive the several rods, and a concave base to 
rock upon the spherical head of the standard, and with 
slotted plates at the handle end for the two adjust- 
ments. Claim.—{1) The combination with the plough 
standard A, surmounted with a semi-spherical head 
having a conical hole, and provided with the open 
chamber 6 of the cap B, concave on its under face, and 
provided with hole ¢, parallel ribs ¢, and channel 


¢, bifurcated extension D having base plate skeleton 
beam C, and bolt », whereby the skeleton beam is 
secured to the standard by a universal joint, substan- 
of as described. (2) The combination of the stan- 
dard A, having a convex head, and chamber }, cap B, 
constructed as set forth, bifurcated extension D, and 
skeleton beam C, with the slotted handle-brace F, 
plate E, having slot o and ear rv, and bolts 2 ms, 
no aed as described, and for the purpose set 
1. 


242,930. Evecrric Lamp, Charles A. Huasey, New 
fork, N.Y., assignor, by mesne and divect assign- 
ments, to the Hussey Electric Company, same place. 
—Filed November 20th, 1880. 

Claim.—The combination, in an electric lamp, of « 
body capable of being rotated or turned, containing 
within it two or more independent carbons and means 
whereby, when said body is rotated or turned, the 
ends of the carbons are shifted to bring the carbons 
successively into the electric circuit substantially as 


specified. (2) The combination, with an electric 
lamp, of a stationary contact piece and a number of 
resistance devices arranged upon a common support, 
which may be rotated to bring said resistance devices 
into the circuit of the lamp, to vary or extinguish the 
light, substantially as specified. (3) The combination 
with an electric lamp of a rotaryspool furnished with 
coils of fine wire, and means, connec’ with the 
circuit of the lamp, whereby, on the rotation of the 
spool by a hand cm, more or less of its coils may be 
thrown into the lamp circuit and the resistance in th 


circuit varied, substantially as specified.z 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS, 


Our last week’s report of the proceedings of the Institu- 
tion of Mechanical Engineers extended to the reading 
and discussion of Mr. F, C. Marshall’s paper “On the 
Progress and Development of the Marine Engine,” the 
discussion on which was postponed. The members and 
visitors then proceeded to the Assembly Rooms to lunch, 
and afterwards visited the Elswick works, which we have 
already fully described, and the Newburn Steel Works, of 
which the following is a description :— 


Tue Newsurn Works, 


From Elswick about 200 members of the Institute 
proceeded by train to the Newburn Steel Works, belong- 
ing to Messrs. Jonn Spencer and Sons, The line runs for 
a portion of the way alongside the old Wylam wagon way, 
the first railway laid down with the smooth rail to be 
worked by locomotive power ; and in a siding of the 
works was shown the previous arrangement of rack rail 
and pinion by which this line was worked, these castings 
having been made from the original patterns which 
Messrs. Spencer possess. It was about the date of these 
early experiments with the locomotive, viz., in 1810, that 
Mr. John Spencer commenced these works, utilising the 
water of the burn at a large breast wheel 30ft. diameter, 
which is still used for file grinding, and also higher up the 
stream for a 10in. rolling mill, which has, however, now for 
some time been driven by steam. The steel processes 
now carried on are the cementation, crucible, and Siemens 
and Siemens-Martin. The Uchatius process of the manu- 
facture of steel direct from pig iron by fine granulation in 
water was tried on a practical scale, and a fine quality of 
steel was obtained, but its irregularity precluded its adop- 
tion at the time. There are eight cones for the conversion 
of Swedish bar iron into blister steel by the cementation 
process, of a capacity of from 15 tons to 25 tons per heat. 
The blister steel is used for the production of the finer 
kinds of tool steel and Swedish spring steel. For tool steel 
the bars of blister steel are broken up into small pieces 
and carefully selected into various tempers, and then 
melted in small crucibles and cast into ingots, which 
are hammered or rolled for the various purposes 
required, The bulk of the product of these furnaces is, 
however, used for spring steel, the bars of blistered steel 
being rolled out into the various sizes required for springs. 
This Swedish spring steel has still a high reputation for 
durability amongst railway engineers, owing, probably, to 
the tibrous nature which steel made on this plan retains, 
which enables it to resist the rough shocks of railway 
work. The Siemens plant consists of three Siemens open- 
hearth furnaces of 7, 6, and 2 tons each respectively, 
and capable of turning out 180 tons per week. There 
are also two gas melting furnaces, coil fon twenty-four 
crucibles, and eight coke melting furnaces, The steel 
foundry proper is a fine shop fitted up with hydraulic 
swing cranes, and overhead travelling cranes capable of 
lifting up to 12 tons, with Buckley and Taylor’s and 
Scott’s wheel moulding machines; also lathes and cold 
band saw for cutting off the runners of steel castings. The 
drying stoves heated by gas are arranged on either side of 
the moulding shop ; annexed is the so shop, along 
which are placed the annealing furnaces, also heated by 
gas. The variety of work being moulded, such as marine 
engine frame castings, wheels, pinions and rims of gear, 
‘a veller blades, dredger bucket backs and tumblers, 

ydraulic cylinders, horn blocks, tram and corve wheels, 
&c., shows the varied uses to which steel castings are 
now applied. It was intended to have run a casting of 
over 10 tons weight now in hand, but unfortunately the 
mould could not be got ready for the Engineers’ meeting. 
There are twenty-four gas producers supplying all the 
Siemens melting and re-heating furnaces, drying and anneal- 
ing stoves, kc. The forge contains one 8-ton, one 5-ton, and 
one 2-ton double-acting steam hammers, by Thwaites and 
Carbutt, the re-heating furnaces being Siemens gas 
furnaces, and cranes worked by hydraulic power. Steel 
forgings up to 10 tons weight are here dealt with, such as 
crank shafts and screw shafts for marine engines, crank 
and straight axles for locomotives and wagon and carriage 
axles, The 8-ton steel ingot the visitors saw cast will be 
forged here into a double-throw crank axle for a marine 
engine. The large forging under the 8-ton steam hammer 
was being forged into the tail end piece of screw shafting 
for a marine engine. In this shop is also a 3-high rolling 
mill 14in., and an 18in, train for cogging has just been 
completed, driven by a Corliss engine 230-horse power. 
Here the Siemens spring steel and rounds, &c., for 
machinery, shafting, &c., is rolled. Adjoining are also a 
30 cwt., 124 ewt., and 6 cwt. double-acting steam hammers 
for tilting and forging crucible cast steel. 

The visitors then proceeded through the older portions 
of the works in which the manufacture of railway springs 
and buffers is carried on. The machine shops are well 
fitted up for drilling and turning up wrought iron buffers, 
of which large quantities of various types are in different 
stages of progress. In the old forge are six steam 
hammers up to 40 ewt., principally engaged in the various 
stamping operations for producing West's iron buffers, the 
cylindrical cases and plungers being coiled and welded 
by special machinery. In this shop considerable quanti- 
ties of various steelwork for dredgers, such as dredger 
bolts, bushes, and dredger buckets fitted complete, are 
turned out. They are now fitting up dredger buckets and 
links entirely of steel, which, combining lightness with 
great strength and durability, reduces the total weight on 
the chain of buckets, and which is especially of import- 
ance to dredgi 4 companies abroad, where the cost of 
repairs is so much enhanced. Beyond this are the sprin 
shops, capable of turning out 50 tons of bearing woe 
buffing springs per week. The material used for springs 
is either Swedish spring steel, or Siemens steel, or occa- 
sionally crucible cast steel. The Siemens steel they use for 
their ordinary quality of springs is all new material spe- 
cially selected for the purpose, the use of waste or crop ends, 
which can only result in an irregular spring, being specially 


discarded. Volute, conical, and spiral springs are also made, 
Messrs, Spencer being originally the sole manufacturers in 
England of the volute spring, and have recently brought out 
an Improved volute which is lighter than the old form, and 
stands the same load, at the same time being a more regu- 
lar and reliable spring. In the file shops the system of 
sharpening files by the sand-blast process was shown. A 
constant check on the steel turned out is made by chemical 
tests in the laboratory, and by mechanical tests with one of 
Mr. D. Adamson’s testing machines. The works bein 
built along the valley over various levels, are all connec 

by about a mile of railway with each other, and by the 
Scotswood, Newburn, and Wylam Railway with the North- 
Eastern system. A tank engine by R. and W. Hawthorn, 
and a very useful crane engine by Black, Hawthorn, and 
Co., make the transport of material comparatively easy. 
They have also the advantage of water freight up to 
within a mile of the steel works, the Tyne Hematite Iron- 
works, also belonging to Messrs. Spencer, being situated 
on the Tyne, one mile nearer Newcastle. Here are two of 
the earliest blast furnaces in the North of England, and 
an old beam engine by Boulton and Watt, dated 1802, 
formerly used for driving a mill and forge. The visitors 
were received by Mr. John W. Spencer in a spacious 
marquee, where light refreshments had been provided. 
Here a variety of tests of steel plates made by the Leeds 
Forge Company from their material, and showing remark- 
able ductility, were laid out for inspection. In the centre 
was a fine trophy of steel castings, the heaviest being a 
piston weighing three tons, A hydraulic cylinder and 
several other pieces were turned up and finished, showing 
the perfect absence of honeycombs in these forms. Messrs. 
Spencer are also the sole makers of Wasteney Smith’s 
patent stockless anchors, the distinctive features of which 
are that it has no stock, and both arms are in the ground 
when holding instead of one arm as with other anchors. 
About 500 of these anchors have been made, and several 
of the large steamship companies, such as the Cunard 
Company, Union Company, &c., specify them for their 
new ships. Some large anchors have lately been made 
for her Majesty’s Navy and the Cunard Company. They 
are made of best forged scrap iron, and are specially suited 
for vessels which require to anchor frequently, as they 
take hold quickly, are easily tripped, and require shorter 
cable than other anchors. 


The discussion on Mr. Marshall’s paper was resumed 
and concluded on Wednesday morning. An abstract of 
this appeared in our last impression. After the dis- 
cussion closed, Mr. Cowper announced, amidst much 
applause, that Mr. Westmacott had been elected president 
for the ensuing year, Mr. Menelaus having declined the 
honour. <A paper “On Printing Machinery,” by Mr. 
Jameson was then read, and immediately afterwards 
the members and visitors proceeded to the Newcastle 
Chronicle oftice, where they saw the machinery described 
at work. Of Mr. Jameson’s paper we shall give an 
abstract in another impression, with some notes on the 
Chronicle oftice. 

Members and visitors then proceeded by special train 
to Jarrow, where luncheon had been provided for over 
300 by Messrs. Palmer, in the drill hall. A good deal of 
time was expended in making and hearing speeches, after 
which a visit was paid to the gigantic works of the 
company. 

PALMER’s SHIPBUILDING AND [RONWORKS. 


These works, situated at Jarrow, about six miles below 
the Tyne Bridge, include within themselves the entire 
range of operations, from the smelting of the ironstone to 
the complete equipment of iron vessels. The ore itself is 
brought round by sea from the mines at Port Mulgrave, 
near Whitby, and is raised from the river wharf at the 
works up to the railway level, along an incline plane worked 
by a stationary engine. Coke a coal come from Marley 
Hill and other collieries in Durham and Northumberland, 
by the Pontop and Jarrow Railway ; the coke is discharged 
into a hopper capable of holding about 1500 tons, from the 
bottom of which the blast furnace barrows are filled 
through sliding doors, thus dispensing with manual labour. 
The three blast furnaces are 85ft. high, 24ft. diameter at 
the boshes, and 8$ft. in the hearth ; they are capable of 
producing together about 1400 tons of pig iron per week, 
over three-fourths of which is used in the works. The 
blast is heated to about 1100 deg. Fah. in fifteen cast iron 
pipe-stoves ; and there are a dozen kilns for calcining the 
Cleveland ironstone. The forges comprise eighty puddling 
furnaces, producing over 1000 tons of puddled bars weekly. 
There are two forge engines with 36in. cylinders, one of 
4ft. and the other of 5ft. stroke, each driving a roll train 
and four pairs of 22in. rolls. There are two plate mills 
and ten mill furnaces, producing about 750 tons of 
finished boiler and ship plates weekly ; each mill has 
two pairs of 24in. rolls, reversed by clutch and crabs. A 
bar mill with two pairs of rolls driven by a 24in. cylinder, 
produces 120 tons per week. A fourth mill, with four 
pairs of rolls, driven by two 30in. cylinders with 
4ft. stroke, produces about 300 tons of plates per week. 
There is also a large angle and bar mill, driven by a single 
engine having 36in. cylinder and 4ft. stroke, capable of 
valine the very largest angles used in the trade; and 
also a sheet mill. Attached to the rolling mills are 
shears, circular saws, punching and straightening presses, 
and other appliances for the construction of iron shi 
The adjoining department is that of the engine works, 
which is capable of finishing annually from thirty to forty 

irs of marime engines with their boilers. This 
department produces its own iron and brass castings, and 
its own forgings, In the bviler shop vertical rolls for rolling 
long boiler shell-plates were first used, and may be seen in 
operation. The shipbuilding department occupies the 
east end of the works. It contains the largest graving 
dock on the coast, and also a very fine repairing slip, just 
newly fitted with hydraulic hauling gear. The building 
slips are suitable for every kind of vessel, up to 500ft. in 
rp ee and are capable, with those in the Howdon branch 
of the works on the opposite side of the river, of launching 


50,000 tons of shipping annually. There are nine building 
slips at Jarrow, and four at Howdon. The entire works 
cover nearly 100 acres, with a river frontage of about 
3000ft., and employ about 7000 persons. 


In the evening of the same day—Wednesday—the annual 
dinner of the Institution took place in the Assembly Rooms, 
about 300 being present. 

On Thursday morning proceedings began with the 
reading of a paper by Mr. Norman C. Cookson, of 
Newcastle, 


Ow some Recent Improvements IN LEAD PROCESSES, 


The author began by stating that probably in few trades 
have a smaller number of changes been made during recent 
years, in the processes employed, than in that of lead 
smelting and manufacturing. He then briefly noted what 
these changes are, and went on to describe the “steam 
desilverising process,” as used in the works of the writer’s 
firm, and in other works licensed by them, which process 
is the invention of Messrs. Luce Fils et Rozan, of Mar- 
seilles. It is one which should commend itself especially 
to engineers, as in it mechanical means are employed, 
instead of the large amount of hand-labour used in the 
Pattinson process. It consists in using two pots only, of 
which the lower is placed at such a height that the bottom 
of it is about 12in. to 15in. above the floor level, while the 
upper is placed at a sufficiently high level to enable the 
lead to be run out of it into the lower pot. The capacity 
of the lower pot, in those most recently erected, is thirty- 
six tons—double that of the upper one. Round each pot 
is placed a platform, on which the workmen—of which 
there are two only to each apparatus—stand when skim- 
ming, slicing, and charging the pots. The upper pot is 
open at the top, but the lower one has a cover, with hinged 
doors ; and from the top of the cover a funnel is carried to 
a set of condensers. At a convenient distance from the 
two pots is placed a steam or hydraulic crane, so arranged 
that it can plumb each pot, and also the large moulds 
which are placed at either side of the lower pot. The 
mode of working is as follows :—The silver lead is charged 
into the upper pot by means of the crane. When melted, 
the dross is removed, and the lead run into the lower, or 
working pot, among the crystals remaining from a previous 
operation. When the whole charge is thoroughly melted, 
it is again drossed ; and in order to keep the lead in a 
thoroughly uniform condition, and prevent it setting solid 
on the top and the outside, a jet of steam is introduced. 
To enable this steam to rise regularly in the working pot, 
a disc-plate is placed above the nozzle, which acts as a 
bafile-plate ; and uniform distribution of the steam is the 
result. To quicken the formation of crystals, and thus 
hasten the operation, small jets of water are allowed to 
play on the surface of the lead. This, it might be thought, 
would make the lead set hard on the surface; but the 
violent action of the steam acts in the most effectual 
manner in causing the regular formation of crystals. Owing 
to the ebullition caused by this action of the steam, small 
quantities of lead are forced up, and set on the upper edges 
and cover of the pot. From time to time the valve con- 
trolling the thin streams of water playing on the top of the 
charge is closed, and the workman, opening the doors of 
the cover in rotation, breaks off this solidified lead, which 
falls among the rest of the charge, and instantly becomes 
uniformly mixed with it. Very little practice enables an 
ordinary workman to judge when two-thirds of the 
contents of the big pot are in crystals, and one-third 
liquid ; and when he sees this to be the case, instead of 
ladling out the crystals ladleful by ladleful, as in the old 
Pattinson process, he taps out the liquid lead by means of 
two pipes, controlled by valves, the crystals being retained 
in the pot by means of perforated plates The liquid lead 
is run into large cone-shaped moulds on either side of the 
pot; and a wrought iron ring being cast into the blocks 
thus formed, they are readily lifted, when set, by the 
crane. To give some idea of the rapidity of the process, 
it may be mentioned that, from the time the lead is 
melted and fit to work in the big pot, to the time that it is 
crystallised and ready for tapping, is, in the case of a 
36-ton pot, from thirty-five to forty-five minutes ; and the 
time required for tapping the liquid lead into the large 
moulds is about eight minutes. Before the lead begins to 
crystallise, the upper pot is charged with lead of half the 
richness of that in the lower pot. Thus, when the liquid 
lead has been tapped out of the lower pot, it is replaced 
by a similar amount of lead of the same richness as the 
remaining crystals, by simply tapping the upper or melting 
pot, and allowing the contents to run among the crystals. 
The same operation is repeated from time to time, until 
the crystals are so poor in silver that they are fit to be 
melted, and run into pigs for market. The large blocks 
of partially worked lead are placed by the crane in a semi- 
circle round it, and pass successively through the subse- 
quent operations. The advantages of the steam process, 
as compared to the old 6-ton Pattinson pots formerly used 
by the writer’s firm, are—(1) a saving of two-thirds 
amount of fuel used ; (2) the saving of cost of calcination 
of the lead to the extent of at least four-fifths of all that 
is used ; (3) above all, a saving in labour to the extent of 
two-thirds, The process has its disadvantages, and these 
are a larger original outlay for plant, and a constant 
expense in renewals and repairs. This is_ principally 
caused by the breakage of pots; but with incr 
experience this item has been very much reduced during 
the last two or three years. 

The “zinc process” of desilverising, which is largely 
used by Messrs. Locke, Blackett, and Co., and was patented 
in the form adopted by them about fourteen years since. 
The action of this process is dependent on the affinity of 
zinc for silver ; the following is a brief description of it :— 
A charge of silver lead, usually about fifteen tons, is heated 
to a point considerably above that which is used in either 
the Pattinson or the steam process. The quantity of zinc 
added is regulated by the amount of silver contained in 
the lead; but for lead containing 50 oz. to the ton, the 

uantity of zinc. used is in most cases about 14 = cent. of 
the charge of lead. The lead being melted as described, a 
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portion of this zinc, usually about half of the total quan- | to give trouble by deposition would come down at a tem- 


tity required for the charge, is added to the melted lead, | perature of about 250 deg. Fah. 


and thoroughly mixed with it by continued stirring. The 
lead is now alloWed to cool, when the zinc is seen gradually 


portion of the silver. The setting point of zine being 
above that of lead,a zinc crust is gradually formed, and 
this is broken up and carefully lifted off into a small pot 


drain off as possible. The fire is again applied strongly 
to the pot, and when the lead is sufficiently heated, a 
further quantity of zinc, about one-third of the whole 
quantity used, is added, when the same process of cooling 
and removing the zine crust is repeated. This operation 
is gone through a third time with the remaining portion— 
} per cent.—of zine; and if each of these operations has 
been carefully carried out, the lead will be found to be 
completely desilverised, and will only show a very small 
trace of zinc. In some works this trace of zinc is allowed 
to remain in the market lead, but at Messrs. Locke, 
Blackett, and Co.’s works it is invariably removed by sub- 


jecting the lead to a high heat in a calcining furnace. The | 


zine crusts, rich in silver, are freed as far as possible from 
the lead by allowing this to sweat out in the small pot, 
after which the crusts are placed in a covered crucible, 
where the zine is distilled off, and a portion of it recovered. 
The lead remaining, which is extremely rich in silver, is 
then taken to the refinery, and treated in the usual 
manner. The writer is given to understand that the quan- 
tity .of zine recovered is as high as from 50 to 60 per cent. 
of the total quantity used. 

Although it was said that the rolling or milling of lead 
remains unchanged in its main features since the first mill 
was established, yet the writer’s firm have introduced 
many important improvements. When lead is required 
for sheet making, instead of running out the market lead 
into the usual pigs of about one hundredweight each, it is 
run into large ede of 3} tons. These 3}-ton blocks are 
taken on a bogie to the mill-house, where the mill melting 
pot is charged with them by means of a double-powered 
hydraulic crane, lifting, however, with the single power 
only. Three such blocks fill the pot, and when melted are 
tapped on to a large casting plate, Sft. 4in. by 7ft. 6in., and 
about Jin. thick. This block, weighing 10} tons, is lifted 
on to the mill table by the same crane as fills the pot, but 
using the double power ; and is moved along to the rolls in 
the usual manner by means of a rope working on asurging 
head. The mill itself, as regards the roll, is much the 
same as those of other firms ; but instead of an engine 
with a heavy fly-wheel, always working in one direction, 
and connected to the rolls by double clutch and gearing, 
the work is done by a pair of horizontal reversing engines, 
in connection with which there is a very simple, and at the 
same time extremely effectual, system of hydraulic 
reversing. On the usual method there is no necessity for 
full or delicate control ef lead mill engines ; but with this 
system it is essential, and the hydraulic reversing gear 
contributes largely to such control. This may be explained 
as follows :—In all other mills with which the writer is 
acquainted, when the lead sheet, or the original block, has 
passed through the rolls, and before it can be sent back in 
the opposite direction,a man on either side of the mill 
must work it into the grip of the rolls with crowbars. In 
the writer’s system this labour is avoided, and the sheet or 
block is fed in automatically by means of subsidiary rolls, 
which are driven by power. When it is required to cut 
the block or sheet by the guillotine, or cross-cutting knife, 
instead of the block being moved to the desired point by 
hand-labour, the subsidiary driven rolls work it up to the 
knife ; and such perfect control does the engine with its 
hydraulic reversing gear possess, that should the sheet 
over-shoot the knife lin., or even less, the engine would 
bring it back to this extent exactly. Another point, 
which the writer looks upon as one of the greatest 
improvements in this mill, is its being furnished with 
cireular knives, which can be set to any desired width, 
and put in or out of gear at will; and which are used for 
dressing up the finished sheet in the longitudinal direc- 
tion. This is a simple mechanical arrangement, but one 
which is found to be of immense benetit, and which, in the 
writer’s opinion, is far superior to the usual practice of 
marking off the sheet with a chalk line, and then dressing 
off with hand knives. The last length of the mill table 
forms a weighbridge, and an hydraulic crane lifts the 
sheets from it either on to the warehouse floor or the 
tramway communicating with the shipping quay. 


The discussion on this paper was very brief. Mr. 
Cowper stated that he had paid a visit that morning to 
Mr. Cookson’s lead works, and he briefly described some 
of the peculiarities of the process which he had seen 
carried out. Mr. Rich referred to the extremely low 
specific heat of lead, about °03, as exercising an important 
influence on lead processes, lead manufacturers caring 
nothing for the cooling of lead, since it could be remelted 
with a very small expenditure of fuel. The latent heat of 
liquefaction of lead was but one-fifth of the latent heat of 
liquefaction of ice. In reply, Mr. Cookson corroborated 
Mr. Rich’s remarks, stating that one ton of coal sufficed to 
reduce 300 tons of hot lead crystals to the liquid state. 
Lead for making white lead must be very pure, and this 
the Pattison process could not produce. A vote of thanks 
having been passed to Mr. Cookson, a paper was read by 
Mr. George 8. Strong, of Philadelphia, U.S., 


On A Feep-Watzr Heater AnD FILTER For STATIONARY 
AND LocomoTIVE ENGINES, 

The author first glanced at the construction of the 
heaters, then explained the trouble caused in Pittsburg by 
bad water, and went on to say that in designing the feed- 
water heater now to be described, he had paid special 
attention to the separation of all matters, soluble and 


to that temperature before entering the boiler. 
to rise to the top, having incorporated with it a large pro- | using the heat from the exhaust steam, the water may be 


| 


conveniently placed, care being taken to let as much lead | by using a coil of live steam from the boiler. 


insoluble ; and he has succeeded in passing the water to | 


the boilers perfectly pure and free from any substance 
which would cause scaling or coherent deposit. Taking 
the facts, well known to all chemists, as the basis of his 


His plan is therefore to 
make a feed-water heater in which the water can be raised 
Now by 


raised to between 208 deg. and 212 deg. Fah, It has yet 
to be raised to 250 deg. Fah.; and for this purpose the 
writer saw at once the advantage that would be attained 
This device 
does not cause any loss of steam, except the small loss 
due to radiation, since the water in any case would have 
to be heated up tothe temperature of the steam on enter- 
ing the boiler. By adopting this method, the chemical 
precipitation, which would otherwise occur in the boiler, 
takes place in the heater ; and it is only necessary now to 
provide a filter which shall prevent anything passing 
which can possibly cause scale. The heater, being subject 
only to a strictly determinate temperature, does not cause | 
the precipitate to adhere to the tubes or metal, so that | 
scale cannot be formed in it ; since, to produce sufficient | 
coherence to forma scale, it is necessary that the metal | 
should be heated considerably above the temperature of | 
the water, in fact that the flame of the fire should play on | 
one side of it. Drawings were given showing a section and 

sectional plan of the heater. he cast iron base is_ 
divided into two parts by the diaphragm. The exhaust 

steam enters one side of diaphragm, passes up the tubes, 

which are fastened into the upper shell of the casting, re- 

turns by tubes, which are inside the others, and passes away 

by an exhaust passage. The malleable iron shell connect- 

ing the stand and the dome is made strong enough 


stated that if a heater was placed in line between « con- 
denser and a cylinder, the water would not be much 
heated, as the temperature in the exhaust pipe of a condens- 
ing engine was so low that the hand mere’ be placed on the 
pipe without injury. It did not exceed 130 deg. or so. It 
should not be forgotten that all boiler companies depre- 
cated the use of hot well water for feeding boilers because 
of its acidity. Mr. Abbott was much pleased with 
the apparatus, but wanted to know how it could be 
opened up for cleaning and repairs. Mr. Head wished 
some competent chemist would corroborate the statements 
made in the paper as to the throwing down of deposit at 
high temperatures. The apparatus seemed to be well 
contrived and symmetrical, Mr, Cochrane stated that the 
water of condensation was too pure and valuable to be run 
to waste. He could cite cases where it had been used for 
twenty years without causing a sign of pitting in the 
boilers, A small quantity of caustic soda was added to 
the water, and effectually neutralised any acid due to the 
cylinder lubricants. Mr. Strong replied on the whole dis- 
cussion. In reply to Mr. Rich, he stated that in practice 
he heated feed-water with condensing enyine’s waste steam 
from 60 deg. to 140 deg., which represented a saving of 
5 per cent. in fuel. Water drawn from the hot well could 
in the same way be raised 40 deg. in temperature, which 
represented a saving of 3 per cent. In the States chemists 
did not quite agree about the process of deposition of 
carbonate and sulphate of lime. But he knew hen prac- 
tice that the sulphate is not deposited at 212 deg. (We 
may here remark that the whole question of the 
deposition of these salts at high temperatures may be 
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to withstand the full boiler pressure. An ordinary wood 
or other casing prevents loss by radiation of heat. The 
cold water from the pump passes into the heater through 
an injector arrangement, and coming in contact with 
the tubes is heated; it then rises to a_ coil, which 
is supplied with steam from the boiler, and thus becomes 
further heated, attaining there a temperature of from 
250 deg. to 270 deg. Fah., according to the pressure in the 
boiler. This high temperature causes the separation of 
the dissolved salts; and on the way to the boiler the 
water passes through a filter, becoming thereby 
freed from all precipitated matter, before passing into 
the boiler. The purpose of the injector is to cause 
a continual passage of air or steam, either may be 
used, from the upper part of the dome to the lower 
part of the heater, so that any precipitate carried up in 
froth may be again returned to the under side of the filter, 
so as more effectually to separate it, before any chance 
occurs of its passing into the boiler. The filter consists of 
wood charcoal in the lower half, and bone black above, 
firmly held between perforated plates. After the 
heater has been in use for from three to ten hours, 
according to the nature of the water used, it is necessary 
to blow out the heater, in order to clear the filter 
from deposit. To do this a cock is opened, and the 
water is discharged by the pressure from the boiler. The 
steam is allowed to pass through the heater for some 
little time, in order to clear the filter completely. After 
this operation all is ready to commence work again. By 
this means the filter remains fit for use for months 
without change of the charcoal. The author then described 
the method of adapting his heater to locomotive boilers, 
and gave some particulars of the results obtained with it 
in America. 


In the discussion which followed, Mr. Strong explained 
more in detail the working of his heater, and answered one 
or two questions. Filters in use at Pittsburgh lasted six 
months, 

Mr. Richardson, of Oldham, referred to a paper read at 
the Nottingham meeting of the Institution of Mechanical 
Engineers on much the same subject, which members 
might consult with vie ey and explained that much 
the same system of filtering had been used at Oldham, as 
nothing but sewage water was to be had for feedin 
boilers. They used a mud filter with animal charcoal, | 
cleaned it by reversing the action and driving steam back 
through the filter. The thing had been done twenty | 
years ago. The feed-water was heated to 210 deg. or 
thereabouts. Mr. Greig expressed in general terms his | 
approval of Mr. Strong’s apparatus, which appeared to | 
him to be just what he wanted for his traction and plough- 


vperations, the writer perceived that all substances likely | ing engines, which had to use very bad water. Mr. Rich 


| these hooks get firm hold, nothin 


found fully treated by Mallet, in the Proceedings of 
the Institution of Civil Engineers, Ireland.) He used 
brass tubes in his apparatus because the Pittsburg water 
would cut iron tubes right across at one point, as if 
done with a file, in eighteen months, The whole of the 
casing or outer shell was painted inside with three or four 
coats of red lead and boiled oil, which protected it. In 
very bad cases the whole apparatus was made of brass and 
copper. In reply to Mr. Abbott, he explained that a little 
gantry with a differential pulley block was fitted over the 
= and that the lid could be taken off and the 
filter cleaned or renewed in two hours, the apparatus 
supplying water for 600-horse power. The brass tubes 
were screwed into the cast iron bottem plate. 

After a vote of thanks had been passed, a paper by Mr. 
John Price was read 


Os Iron STEEL As Constructive MATERIALS For 
Sars. 

The object of the paper was to bring into greater pro- 
minence than has hitherto been done, the question as to 
whether it is more economical, for commercial purposes, 
to build vessels of steel rather than of iron, This paper 


| was purely commercial, and the accuracy of the statements 


of price, relative cost, &c., was challenged by Mr. Denny 


; and others, It was followed, indeed, by a very unpleasant 


personal discussion between Mr. Denny and Mr. Price, a 
discussion to be regretted in every way—one dealing with 
pounds, shillings, and pence, and supplying no technical 
information whatever; and while putting Mr. Denny's 
a as a pungent debater very prominently forward, 
eaving but one impression on the minds of those who 
heard it impartially—namely, that the sooner the episode 
was forgotten the better. We believe we consult the 
interests of the Institution by saying nothing further here 
concerning either the paper or the discussion, 

Mr. Price’s paper was followed by one by Mr. W. Boyd, 
of Wallsend-on-Tyne, “On Slipways,” which we shall 
give in our next impression. 

No discussion followed, and the members and visitors 
were again entertained at the Assembly Rooms by the 
local committees, After luncheon the members and visitors 
proceeded to the quay, and embarking on board three 
special steamers, proceeded down the Tyne. 

The first stoppage was made to afford the members an 
opportunity of examining the work being done by a double 
dredger at Bill Point, in deepening the “bed of the river. 
The dredger was working not in mud but in sandstone 
rock, the ladders being fitted at intervals with heavy steel 
claws, which break up and abrade the rock, masses 
weighing as much as 1 ewt. being torn off. Now and then 
will give way, and 
the engines are brought up all standing ; but the struggle 
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is renewed, and ends in the defeat of the rock. The 
excursion was prolonged down to Tynemouth, and an 
opportunity was afforded the members of examining the 
whole of the works in progress, including the new Coble 
Dene Dock, which covers an area of twenty-four acres, with 
vast powers of extension, ‘The excavation here is being 
made by three Ruston and Proctor's steam diggers, 
similar to those which have been already illustrated in Tux 
ENGINEER. 

We cannot, within the space at our disposal, better 
describe the river Tyne improvements works than by 
reproducing here an account of them issued for the 
guidance of its members by the Institution of Mechanical 
Engineers, an abstract from a pamphlet by Mr. 
Messent, to which we add a small plan of the Coble Dean 
Dock and its environs. 

Previous to 1850 improvements in the Tyne had been 
limited chiefly to dredging on a small scale, and to groynes 
and training walls thrown out into the river, behind 
which land was reclaimed. <A bar extending about 800ft. 
from west to east, at the mouth of the river, gave at spring 
tides a depth of 21ft. and 6ft. at high and low water 
respectively, with 600ft. width of channel. An inner bar 
with stones occurred at five-eighths of a mile above the 
outer bar; and a little higher the channel was 
abruptly contracted to 400ft. width at the Narrows. 
Shields Harbour, extending about a mile and a-half 
up from this point, had a narrow, tortuous, deep-water 
channel, with eon shoals dry at low water. Thence up 
to Newcastle were a series of shoals, with only a narrow 
serpentine channel between them, through which vessels 
drawing 15ft. could get up at high water spring tides, while 
at low water the depth was only 3ft. to 4ft. From Newcastle 
Bridge to Newburn small craft alone could get up the 
river, and these only at high water. In 1853 was com- 
menced, under the late Mr. Plews, the construction of the 
Northumberland Dock on the north bank, about three 
miles above the bar, having nearly 55 acres of water space, 
with 24ft. and 20ft. depth over the cill at high water of 
spring and neap tides respectively. The dock was made 
by enclosing a portion of a bight in the river, where most 
of the coal from the Northumberland coalfield was ag $00 
it was completed in 1857, without the traffic having been 
stopped during its construction. In 1856 were commenced 
the Tyne piers, designed by the late Mr. Walker, at each 
side of the river mouth. On a base of rubble stone, depo- 
sited by barges, is erected a superstructure of concrete and 
built stonework. The length at present completed of the 
north pier is 2472ft., or 0°47 mile, with submerged base 
extending 350ft. further ; and of the south pier 4495ft., or 
0°85 mile, with 610ft. of submerged base beyond. In 1861 
authority was obtained for carrying out Mr. J. F. Ure’s 
comprehensive plan for improving the whole nineteen 
and a-quarter miles of the tidal portion of the river, namely, 
ten and a-half miles from the entrance bar up to Newcastle 
bridge, and eight and three-quarter miles above the bridge 
to the boundary stone at Hedwin Streams, midway be- 
tween Newburn and Wylam. In accordance with this plan, 
and from the protection afforded by the Tyne piers, the 
entrance bar has been removed, the former depth of 6ft. at 
low water being now increased to more than 20ft., which 
is continued up into the harbour for aconsiderable width ; 
and the obstructive Narrows have been widened from 
400ft. to G70ft. In Shields Harbour the dangerous shoals 
have been removed, and for a length of one and a-half 
miles vessels can moor in more than 30ft. depth at low 
water spring tides. Thence up to Newcastle there is now 
more than 20ft. depth at low water spring tides; and for two 
and a-half miles further, about 18ft. This is now being con- 
tinued upwards to Scotswood and Blaydon, where there is 
already 12ft. depthatlow water. The dredging plant comprises 
six dredgers—three of over 50-horse power—ten steam 
hopper barges,forty four wooden hopper barges without steam 
power, and six steam tugs; the whole dredgirg plantand the 
repairing establishment have cost £300,000. The quantity 
dredged from the river bed since 1860 has been 60 million 
tons, The material dredged is carried two or three miles 
out to sea by hoppers, and deposited in a depth exceeding 
20 fathoms at low water. Near Blaydon the dredged 
material is spread upon the land; and here the river has 
been widened from 150ft. to 400ft., while a new cut, 
400ft. wide and nearly a-quarter mile long, has been made 
through Lemington Point, saving three-quarter mile 
distance between Newburn and Scotswood, At Newcastle 
the old stone bridge, which was a great obstruction both to 
tide and to navigation, has been replaced by a swing bridge, 
completed in 1876, having four openings corresponding 
with those of the High Level bridge immediately above. 
The two central openings, each of 104ft., are spanned by a 
double-leaf swing bridge, pivotted on the intermediate or 
centre pier. The piers and abutments are of stone and 
concrete, and rest on foundations of cast iron cylinders 
tilled with concrete, which are sunk to the rock, 45ft. 
below low water. The superstructure is of wrought iron, 
and was constructed by Sir W. G. Armstrong and Co.; its 
width is 47}ft. over all. The length of the swing portion 
is 281ft., and its weight 1450 tons, The dangerous bend at 
Bill Point, on the north bank of the river about three miles 
below the bridge, has now been nearly removed by cutting 
back the cliff, rising 72ft. above high water, to a distance of 
about 400ft. Northumberland Dock has been deepened 
and enlarged, with the addition of a jetty and wharf; 
below it and outside has been constructed a riverside 
wharf, 1100ft. long. Above this are two self-acting coal- 
shipping staiths, each having three spouts; the Shaded 
wagons, brought within about 540 yards by locomotives, 
run down inclines to the shipping spouts, and after dis- 
charging run off empty down other inclines; with the 
three spouts from 800 to 1000 tons of coal per hour may 
be loaded into a vessel at each staith. The staiths were 
completed in 1874, On the north side of the river, below 
the Northumberland Dock and at the upper end of Shields 
Harbour, is the new Coble Dene Dock, commenced in 
1874, and now within less than two years of completion. 
It is intended chiefly for import traffic, and will inclose 
24 acres of water space, with 3650ft. of deep-water quays; 
it will ultimatelv be extended to join the Northumberland 


Dock. The tidal entrance will be 80ft. wide, with a lock 
GOft. wide and 350ft. long. The depth of high-water over 
the cill will be 30ft. at spring tides, and 26ft. at neaps. 
The excavation amounts to about five million tons, of 
which a large portion is removed by dredgers and steam 
navvies, and carried out to sea by hoppers, the rest being 
used to level up the standage ground and the wharves 
behind the quays. On the south side of the river, oppo- 
site the Northumberland Dock, are timber ponds, con- 
structed in 1874, and inclosing 87 acres, for accommodating 
the timber trade of the port. The whole of the above 
works, since 1859, have been carried out for the River 
Tyne Commissioners, from the designs and under the 
superintendence, first, of Mr. Ure, and subsequently of 
Mr. P. J. Messent, M. Inst. C.E., the present engineer. 

We have anticipated the progress of the steamers a 
little, and must return. After leaving the dredger, 
a visit was paid to the Lead Works of Messrs. Cookson 
and Co., where the process described in Mr. Cookson’s 
paper is carried out. Much interest was taken by the 
visitors in the “ boiling” of molten lead by steam. A very 
large plate of lead was being rolled into sheets. The 
engines employed have two cylinders 18in. diameter by 
36in. stroke. They are fitted with link motion worked by 
water pressure, very simply, as described by Mr. Cook- 
son, dn a table were shown several specimens of silver, 
including some masses weighing 14,000 ounces, and a 
collection of specimens of lead ore, antimony, lead crystals, 
litharge, red-lead, &c. Mr. Cookson stated incidentally to 
his visitors that one sample of lead had been obtained 
which before concentration contained 4000 ounces of 
silver to the ton. The boats then proceeded to the 
works of the Wallsend Slipway and Engineering 
Company, which they carefully examined. There was 
no ship on the cradle, but the cradle was worked to 
show members its mode of operation. This is so 
fully described in Mr. Boyd’s paper that we need 
not further refer to it. The company builds engines and 
boilers and turns out very g work The process of 
flanging boiler plates is effected by special machines, 
designed by Messrs. Tweddell and Boyd, which we shall illus- 
trate in an early impression, A collection of photographs 
attracted a great deal of attention, illustrating as it did 
the injury done by collisions to ships which have been 
subsequently repaired by the company. We may mention 
in particular photographs of the steamships Elphinstone 
and Redwater, which totally wrecked each other’s bows. 
The steamers then proceeded to Tynemouth, whence, after 
a glance at the pier works there in progress, the members 
and visitors returned to Newcastle by special train. 

The day’s proceedings were terminated by a conversazione 
given in the rooms of the Literary and Philosophical 
Society and of the North of England Institute of Mining 
Engineers. There were about 1000 persons present. The 
Museum of Natural History was thrown open, and there 
was a fine display of microscopes. The lecture-room 
and Wood Memorial Hall were lighted by Swan’s lamps. 
In the course of the evening Mr. Swan delivered a brief 
lecture on the electric light. Sir William Armstrong 
made a brief speech, and so did Mr. Cowper. This termi- 
nated the business of the meeting as far as Newcastle was 
concerned. On Friday a visit was paid to Sunderland, 
our notice of which we must reserve for another im- 
pression. 


ANALYSIS OF OILS, OR MIXTURES OF OILS, 
USED FOR LUBRICATING PURPOSES. 


O11s, fats, waxes, and bodies somewhat similar in nature, may 
—according to the substance of a paper recently read before the 
Chemical Society, by Mr. A. H. Allen, of Sheffield, and Mr. 
Thomson, of Manchester—be divided into two great classes, viz., those 
which combine with soda, potash, or other alkalies to form soaps, 
and those which do not; and as those two classes of bodies differ 
materially in their actions on substances such as iron, copper, &c., 
with which they come in contact, it often becomes a question of 
great importance to the users of oils for lubricating purposes to 
know what proportions of these different substances are contained 
in any oil, or mixture of oils. The object of the authors was to give 
accurate methods for determining the percentages of these bodies 
contained in any sample. Hydrocarbon, or mineral oils, are now 
much used for lubricating the cylinders of engines, and especially 
of condensing engines, and that for two reasons—first, because they 
are neutral bodies, which have no action on metals ; and, second, 
that they are not liable to deposit on the boilers, if they should 
happen to be introduced with the condensed water, so as to produce 
burning of the ironwork over the flues, 

Animal or vegetable oils or fats are composed of fatty acids in 
combination with glycerine, and these, under the influence of 
high-pressure steam, are decomposed or dissociated, the fatty acids 
being liberated from the glycerine, leaving the former to act upon 
or corrode the iron of the cylinder. But here their objectionable 
influence does not end. They form with the iron hard, insoluble 
compounds, called iron soaps, which increase the friction between 
the cylinder and piston, and in some cases gradually collect into 
the form of hard balls inside the cylinder. When the water is 
used over and over again, a considerable proportion of the fatty 
acids of the oils used for lubricating the piston is carried over with 
the steam, and is found in the condensed water, which is introduced 
into the boiler along with the water. Here it commences action, 
which proves quite as injurious to the boiler as it does to the 
cylinder, but in a different way. It acts upon the iron of the 
boiler, and on some of the lime salts which constitute the incrus- 
tation, forming greasy iron and lime soaps, which prevent the water 
from coming into absolute contact with it. Thus the heat cannot 
be drawn away quickly enough by the water, and the plates thus 
coated above the flues are liable to become burned and weakened. 
This action has in many cases gone on to such an extent that the 
flues have collapsed under the pressure of the steam inside. 

The authors give two different processes for the determination of 
animal or vegetable oils or fats and hydrocarbon or other neutral 
oils. They take a certain weight of the sample, and boil it with 
twice its weight of an 8 per cent. solution of caustic soda in alcohol. 
The soda combines with the fatty acids of the animel or vegetable 
oils, forming soaps; bicarbonate of soda is then added to neutralise 
the excess of caustic soda, and, lastly, sand, and the whole is 
evaporated to dryness at the temperature of boiling water. The 
dry mixture is then transferred to a large glass tube, having a 
small hole in the bottom plugged with glass wool to act as a filter, 
and light petroleum spirit—which boils at about 150 deg. to 180 deg. 
Fah,.—is poured over it, till all the neutral or unsaponifiable oil is 
dissolved out. In the other process no sand is used, but the dry 
mixture is dissolved in water, and the soap solution, which holds 
the neutral oils in solution, is treated with ether, which dissolves 
out the neutral oil, and then floats to the surface of the liquid. 
The ether solution is then drawn off, and the ether in the one case, 
and petroleum spirit in the other, is separated from the dissolved 


oils by distillation, the last traces of these volatile liquids being 
separated by blowing a current of filtered air through the flask 
containing the neutral oil, which is then weighed, and its percent- 
age on the original sample calculated. 

All animal and vegetable oils yield a small quantity—about 1 per 
cent.—of unsaponifiable fatty matter, which must be deducted 
from the result obtained. Sperm oil, however, was found to be an 
ae, because, from its peculiar chemical constitution, it yields 
nearly half its weight of a greasy substance to the ether or to the 
petroleum spirit. The substance, however, dissolved from sperm 
oil after saponification has the appearance of jelly, when the ether 
or —— spirit solution is concentrated and allowed to cool; 
and the presence of sperm oil can thus be readily detected. Solid 
paraffin, heavy petroleum, or paraffin oils, and rosin oil—which is 
produced by the destructive distillation of rosin—are not saponi- 
fiable, and yield about the whole of the amount employed to the 
petroleum spirit or ether. Japan wax is almost entirely saponi- 
fiable, whilst beeswax and spermaceti yield about half their weights 
to the petroleum spirit or ether. 


LARGE SHEET MILL MACHINERY. 


Ovk Birmingham correspondent writes:—Mr. John Lysaght, 
who manufactures at the Swan Garden Ironworks, Wolverhampton, 
some 250 tons of black sheets weekly, which he uses up in his 
—— business in Bristol, is largely extending his Wolver- 

ampton establishment by the laying down of two new double 
sheet mills, which, when they are in operation, will bring the 
number of mills turning at these works up to eleven, and he is 
also putting up a new forge train. For this additional production 
three new powerful engines will be required, which are being 
supplied by the Lilleshall Engineering Company, and nine new 
boilers have also been erected. The engines for driving the sheet 
mills will each have 36in. cylinders and 5ft. strokes. All the three 
fly-wheels have been cast at Mr. Lycett’s Swan Garden Foundry, 
and one of those which are to drive the sheet mills has been cast 
during the past few days. The large wheels are alike, and their 
manufacture has been a feat which it is believed has never before 
been accomplished in, to say the least, the South Staffordshire 
district. Each wheel weighs forty tons in the rim, and has been 
cast in one piece. Their individual diameter is 26ft.; depth, 23in.; 
and measure across the face, 15in. Each rim will have eight arms 
affixed, which will weigh about 25 tons, making the total weight of 
each wheel 65 tons. Fly-wheels weighing 60 tons have been 
cast in this district before, and some of them with a diameter of 
30ft., but it is believed that they have all been cast in either two 
or four segments, one great reason for this being that it would be 
impossible to convey such a ponderous piece of machinery en masse 
along a road. Casting them whole reduces the cost. 

The operation of casting occupied seven minutes, the metal being 
supplied from three of Sheldon’s patent furnaces situate about ten 
yards from the casting pit, two of which contain 16 tons 12 cwt., 
and the other somewhat over 11 tons. The molten iron made its 
way by three different channels into one moat which surrounded 
the casting pit, and from the moat it entered the mould by seven 
channels, ‘The bottom and top of the mould was formed by iren 
— lined with sand, and the sides by 9in.. of brickwork. These 

eavy wheels are necessary, as the engines will drive the mills 
direct without the intervention of any intermediate gearing. The 
wheel which was first cast has already been moved upon oak 
rollers a distance of some 150 yards from the works and across an 
arm of the canal to the pit in which it will work, and the other 
wheels will be similarly dealt with. Each pit is 15ft. deep by 
29ft. long. 


PUMPING ENGINES—SALFORD SEWAGE 
WORKS. 


On page 116 we give the first of several illustrations of the 
pumping machinery at the Salford Sewage Outfall Works, near 
Mode Wheel, Salford. Mr. Arthur Jacob is the engineer for 
the works, and Messrs. James Watt and Co. have designed and 
constructed these pumping engines from his general specification. 
We shall give a full description of the works with the other 
illustrations in another impression. 


Society or ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of this Society, on Wednesday, 
the 17th inst., to the new goods depét of the Great Eastern Rail- 
way, at Bishopsgate, by permission of the company. Members 
and associates will assemble at the Engineer’s-office, Bishopsgate 
Goods Station, at 2p.m. Arrangements will be made for those 
members and associates who wish to do so to dine together at the 
Guildhall Tavern, Gresham-street, at 5.30 p.m. punctually. 

THE NEw Docks AND MUNICIPAL BUILDINGS AT GREENCCK. 
—The foundation-stones of the James Watt Deck and the new 
Municipal Buildings, Greenock, were laid on Saturday by Provost 
Campbell. In honour of the event the day was made a general 
holiday, and a procession, with representatives from almost every 
trade and society, to the number of several thousands, turned out 
to witness the ceremony. A banquet, for which 500 invitations 
were issued, was given in the Town-hall, followed by a display of 
fireworks. These docks, with other important extensions, consti- 
tute important engineering works, and of them we shall give 
illustrations and particulars in another impression. 

SpanisH Navy.--On the 28th uit. the Royal Spanish cruise 
Grarina was launched from the dockyard of the Thames Iron 
works and Shipbuilding Company in the presence of a large 
number of visitors, including many Spanish ladies and gentlemen. 
It is now sixteen years ago since there was turned out from the 
saane shipbuilding yard, and for the same country, the armour- 
plated frigate Vitoria, which still ranks as the first vessel in the 
Spanish navy. The Government of Spain some time ago gave the 
above company an order for two very powerful naval corvettes, the 
first of which was launched yesterday week, while the sister vessel, 
the Velasco, will, it is expected, enter the water in about a month 
hence. The dimensions of the Grarina are as follows :—Length, 
210ft.; breadth, 32ft.; depth, 16ft. Gin.; the burthen is 103833 tons 
British measurement; armament, three Gin. 4-ton breech-leading 
new type Armstrong guns. The engines will be 1500-horse power, 
the constructors being Messrs. Humphreys, Tennant, and Cc, 
Both vessels are built of iron, with full poop and forecastle, while 
as regards the three Armstrong suns, one will be in the bow under 
the forecastle, and one on each side amidship, firing en barbette on 
a projecting sponson, thus obtaining a range of fire of 180deg. 
The two vessels are to have a speed of 14 knots, and will be 
barque-rigged. The invited guests were received by Mr. Rolt, 
chairman of the company, who was accompanied by Mrs. Rolt, 
Miss Rolt, Miss Greig, Mr. A. F, Hills (the director of the com- 
pany), Mr. Hayward (the manager), and Mr. Mackrow (naval archi- 
tect). Amongst those present were the Bishop of Avila, Senor 
Acana (president of the Spanish Commission in London for Ship- 
building), and Senora Acana, Senor Millas (Consul-General of 
Spain), Senor Pascual de Gayangos, Captain Comerma (Spanish 
Naval Attaché), Senor and Senora Carreras, Senor de Churruea, 
Senor Castilio (Spanish Naval Constructor), Captain Creasy and 
Captain Gialussi, of the Greek navy, and Captain Montajo, com- 
mander of the Grarina. The Bishop of Avila having, with the 
assistance of a Carmelite monk, gone through the religious 
ceremony customary at the launching of Spanish vessels, Senora 
Acana sent the vessel on her maritime career with the aid of a 

olished axe, amid loud cheers from the spectators, the launching 
seme a perfect success. A luncheon followed in a spacious tent, 
under the presidency of Mr. Rolt. 
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BOILERS OF THE STEAM-TUG GAME-COCK. 
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WE illustrate above and on p. 120 the boilers of the Liverpool steam- 
tug Game-cock. The difference between these boilers and those 
of the Armathwaite, referred to in our impression for July 22nd, 
is in dimensions, only save that whereas the Armathwaite has 
two furnaces in each boiler, the Game-cock has three. The 
drawings explain themselves. It will be seen that the furnaces 
are of wrought iron plates lined with fire-clay blocks. The 
smoke-box doors being at the further end of the boiler, the 
stokers are spared the radiation from them, and the stokehole is 
remarkablycool. There is a saving in weight for a given power of 
quite 30 percent.; andthereis alsoa great saving in space occupied. 
As an example of the performance of the Game-cock’s boilers, 
we may say that on July 9th, 1880, she took on board 145 tons 
of South Wales coals, which with what was in the bunkers, made 
about 210 tons; she got under weigh the same night to dock the 
s.s. Scandinavian. On the 10th she towed the steamer St. 
Patrick from the dock to the river, and attended upon her all 


day. Sunday 11th she took the St. Patrick to Holyhead, 14ft. 9in. pitch. The average speed of the boat with 130 tons 
and came back for the ship Wandering Jew, and towed | is twelve knots, the gross indicated power, 1164-horses, of which 


OF FEET 


4 


her to Holyhead on the 12th and came back on the 
13th; she towed the ship Bay of Cadiz to Tuscar and 
then proceeded to Havre, arriving there at midnight on 
the 15th. On the 16th she left for Cardiff with the ship 
Duchess of Argyle arriving there at 9 p.m. on Sunday, the 
18th. Monday, 19th, she docked the ship in Cardiff, on the 20th 
she towed the ship City of York to Lundy Island, and went back 
to Cardiff. On the 21st she towed the ship Eavesham Abbey to 
Lundy Island; the Game-cock then ran across the Channel to 
the Saltees. On the 22nd she spoke a number of vessels, and on 
the 23rd she took the ship Alexander Yates in tow for Liver- 
pool and arrived at four Sunday morning, and docked the ship at 
noon the same day, 25th, and came up to the Canada Works. 
She had from forty-five to fifty tons of coal left in the bunkers. 
The average consumption of the ship is eight tons per day. The 
Game-cock has compound twin-screw engines. The high-pres- 
sure cylinders are 26in. and the low-pressure 45in. diameter by 
2ft. 6in. stroke. . The propellers are 8ft. 6in. diameter and 


the circulating engine represents 35-horses. It will be seen that 
this performance is very good. In giving her consumption as 
eight tons per day, that is the average of her consumption from 
23rd April to 21st December, during which time she was 233 
days under steam, but, of course, not steaming the whole time. 
The boiler has now been so fully tried that no hesitation may be 
felt in pronouncing it thoroughly good. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineer W. T. Pover 
to the Sappho, when commissioned on the 16th inst.; Chief 
Engineer F. T. Pendleton, to the Asia, additional for Euphrates. 
Engineers Wm. H. Riley, to the Vernon, vice Gyles; David J. 
Gyles, to the Monarch, vice Renfry ; Thomas Carter, to the Pem- 
broke, additional for Elk; and George F. Greaves, to the Asia, 
additional for Euphrates. Acting Assistant Engineers John E. 
Jenkins, to the Assistance, vice Bolland; F. T. W. Curtis, to the 
a vice Cook; and Stephen Hockey, to the Tyne, vice 
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SINGLE BUCKET DIPPER DREDGER. 
MESSRS. J, AND G, RENNIE, BLACKFRIARS, ENGINEERS. 


WE illustrate above a useful type of dredger made by Messrs. 
Rennie, of Blackfriars. The drawing almost explains itself. The 
machine consists of a double barge or pontoon, in which is erected 
a derrick. This derrick works a “spoon” dredge at the end of a 
lever. The spoon, as shown, is at its lowest position. It will 
make a forward stroke, through about one-sixth of a revolution, 
and will thus become filled with mud and be lifted above the 
surface of the water. The motion will be imparted to it by the 
chain and pulleys seen at outer end of the derrick jib. The jib 
will then be swung round over the bank on a hopper barge and 
its contents delivered. The requisite power is supplied by the 
steam engine at the end of the pontoon, Messrs. Rennie have 
made several of these little dredgers, which are found very useful | 
and handy in shallow water. 


WILSON’S SELF-REGISTERING TARGET. 

WE give herewith a description which we have received of a 
design for a self-registering target. We think that suspension | 
and pendulum action isa more hopeful plan than moving on | 
rollers. The details, however, can only be tested by experiment. 
A short time since we published in THE Encrvrer a description 
of an invention in some particulars similar to that now illus- 
trated, but differing essentially in several important points, and 
to which points we made objection ; one objection was that the 
spiral springs, which force back the struck portion of the disc, 
moving on rollers, might, under certain conditions, not always 
be effective in performing their function. The target now illus- 
trated is the invention of Dr, Wilson, of Hawkhurst. It con- 


Fic.l 


FRONT OF TARSET BACK OF TARCCT 


sists of a sufficiently thick plate of iron, out of which six circular 
discs, or concentric flat faced rings of necessary breadth, are 
made as seen at Fig. 1. The rings must be of such diameters 
that there shall be a clear opening all round between each of 
them of about yin. or jin., so that the dise rings—see Fig. 2 
back of target—hang by hooks of sufficient length on the cross 
rod K K, and work on it, as an easy joint, may move backwards 
and forwards without touching each other. They support in 
irs—with the exception of No, 5—one of the dise rings, which 
orm the face of the target, F F support ring 2; D E, D' E?, sup- 
port rings marked 3; B C,B' C', rings marked 4 ; and Asupports 5, 
the bullseye. When the bullet hits the face of one of the disc 
rings, it swings back, but, by the ring’s own natural weight, it 
immediately rights itself, and falls back into its original position. 
The spots1 23 4 5 6arenipples or tongues. One is fixed in the back 
of each of the disc rings ; and when the ring is suddenly forced 
back,.its nipple plunges into a small hole—see Fig, 8—opposite, to 
correspond in the strong plank A A, faced with iron, behind the 
target, and to which the target is fixed. The holes in A A, Fig. 3, 
are also marked 1 to 6; into these the nipple plunges deep enough 
to touch the sensitive needle, and through this medium sets a 


pene | apparatus in motion. The sensitive needle must be 
sufficiently deep in each hole to be entirely protected against any 


accidental breaking and flying about of pieces of the bullet. The 
electric apparatus can be made safe behind the broad plank A A. 
On the inside of the crossbar B B, Fig. 3, a short distance behind 
the target disc, there are pads or buffers, to deafen the harsh sound 
of the iron disc in dashing against an iron surface, and also to 
prevent the disc ring being thrown back too far by the impact of 
the bullet. In Fig. 1, 5 represents the bullseye ; then 4 and 3 
are each divided into two rings. If the bullet strikes on the 
opening between 5 and the inner ring 4, forcing both back, it 
would not be a bullseye, but the best position on 4; if on 
the inner ring of 4 only, it would be a more valuable position 
than if it struck on the opening between the two rings marked 
4, forcing both back, but this position of the shot again would be 
still more valuable than if the bullet hit the outer 4 ring only. 


| These hits would point out a relative value, say equal to 43, 44, 
| 4}, 4, yet all equal to 4, but showing a difference, and they can 


be recorded with unfailing accuracy in the firing point at the 
moment the bullet hits the target. The rings marked 3 may be 
divided in the same manner. Thus eleven different values of 
hits may be recorded by this target. The hooks by which the 


| dise rings hang require to be considerably bent outwards, all 
| except F F, to allow the rings to swing sufficiently far back, and 


not touch any of the other’s hooks. 


CENTRE GRIP WHEEL FOR HILL 
LOCOMOTION. 


THE arrangement of centre grip which is illustrated herewith 
we take from the Wochenschrift des vereines Deutscher Ingenieure. 
It is very simple, and is almost completely described by the 
illustration, in which a are two discs connected by bolts ; 8, 


movable checks ; c, axle; e, loose tire; d, the rail of T-iron 


against which the tire is pressed with a force varying according 
to the weight, by the movable checks. The wheel is supposed 
to be keyed to a separate axle with two cranks, and the whole so 
arranged that the real locomotive or carriage wheels run upon 
ordinary rails or upon the ground, a part of the weight only being 
transferred to the axle c, whether by steam or spring pressure. 


COMBINED ROAD AND RAIL TRUCK WHEELS. 

Iy an article on Common Road Railways in our issue of July 
8th, we mentioned the desirability of wagons being so constructed 
as to be able to run on common roads as well as upon rails. We 
now illustrate the wheels fitted to wagons e by Messrs, 


Ransomes and Rapier, Ipswich, to enable this object to be 
effected. This wheel, which is shown in detail, is the invention 
of Mr. E. Perrett, of Westminster, and the wagons or trucks to 
which they have been fitted are for use on the Dublin and Lucan 
steam tramway. As the line terminates some distance from the 
quays, the goods will be hauled by horses along the street to the 
terminus of the tramway, and then taken by steam to their 


SIDE 
destinations on the line, and vice vers¢?. The special apparatus 
consists of a wheel loose on the shaft and provided with a flange, 
which, however, is quite separate from it and carried on its own 
boss; in the flange boss are two excentrics, each of xin. 
throw, the inner one is fixed on to the shaft, and 
the outer one is prevented from turning bya stop. When 
running on the rail the two excentrics are placed so as to 


SECTION 


neutralise each other, and the wheel and flange rotate with equal 
angular motion, but by turning the shaft by means of a lever, 
and fixing it in that position, the flange is thrown up, and 
revolves at a higher level than the wheel, thus enabling the 
wheel to run on the road. The trucks are provided with a fore 
carriage and pole for use when running on the ordinary road, 


THE PRODUCTION OF PIG IRON. 


THE following statement of the production of pig iron for the 
half-year ending June 30th, 1881, and of stocks in warrant stores, 
and in makers’ hands in each district of the United Kingdom at 
that date was published yesterday by the secretary, Mr. J.S, Jeans, 
of the British Iron Trade Association :— 


Stocks of Pig Iron. 


On June 30th Asagainst on 
Production. Sist Dec. 1880. 
Tons, | Tons. ‘ons. 
Cleveland.. .. .. .. ..! 1,859,849 | 431,326 | 831,124 
Scotland .. .. .. 571,422" | 867,155¢ | 495,850 
West Cumberland .. 432,101 85,251 | 65,000 
South Wales .. . 470,502 63,696 61,000 
North Wales <e 29,067 5,700 | 8,787 
South Staffordshire 140,000 62,500 | 55,000 
Lincolnshire .. .. 108,250 $5,414 | 25,000 
Lancashire .. .. 369,178 | 92,511 =| $5,000 
Northamptonshire. . 100,528 45,171 | 21,000 
North Staffordshire os 141,944 42,559 | 35,000 
West and South Yorkshire .. 153,941 83,807 50,000 
Derbyshire and Notts .. 197,539 53,471 30,000 
Shropshire .. .. .. ../ 42,500 84,000 30,000 
Gloucester, Wiltshire .. ..! 18,000 6,200 5,500 
Add makers’ stocks in Scotland Unknown 243,150 
H Total 1,541,411 
* Estimated. + Stocks in warrant stores only. - 
‘ons. 
The stock of pig iron on January Ist, 1881, was .. .. .. .. 1,541,411 
The production of pig iron during the first half of 1881, was .. 4,134,821 
Deduct stock * June 80th, 1881, 1,851,711 


Consumption in first six months of 18S1 ie oe eee 
* Makers’ stocks in Scotland estimated at the same figure as on 
January Ist, 1881. 


Of the quantity of production returned for the six months end- 
ing 30th June, 1881— 3,445,399 tons are actual returns made to the 
Association, and 689,422 tous are estimated, including the whole 
make of Scotland ; making a total of 4,134,821 tons. 

Of the stocks of pig iron returned on the 30th June, 1881— 
1,563,761 tons are actual returns, and 45,000 tons are estimated, 
making a total of 1,608,761 tons. 

The stock of fig iron in warrant stores and in makers’ hands on 
the 30th June, 1881, is to 124 weeks of the consumption of 


ual 
the first six months of 1881. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


COMPOUND PORTABLE ENGINES, 


Srr,—From your leading article of July 29th, I gather that you 
deduce from actual comparative trials of ingle versus compound 
engines of this type, which have come under your immediate 
notice, that at least an equal ratio of economy may be obtained by 
expanding simply as by compounding, although you give the palm 
for regularity of speed and durability to the compound engine. 
In confirmation of your argument you have quoted the performance 
of a simple expansive engine, which, with 120 lb. steam and a 
special form of valve gear, is stated to have given a result of 2°5 lb. 
coal per brake horse-power per hour. Are the data of this per- 
formance on record, and are they within the 
all who are interested in this subject would like to know something 
more with regard to the construction of the engine and its boiler, 
and with regard to the evaporative results obtained therewith. 

August 3rd. ENQUIRER. 

[The experiments to which we have referred were made privately, 
and no record of the particulars has been published. The boiler 
of the engine in question has a copper fire-box and brass tubes, and 
is, no doubt, very efficient. In comparing this performance with 
that of the engines tested at Cardiff, it must not be forgotten that 
the pressure carried is 40 Ib. higher than has yet been allowed to 
be used by the Royal Agricultural Society.—Ep. E.] 


MUNTzZ’S METAL AND NAVAL BRASS, 

Srr,—I must ask you to allow me to write a few lines in reply to 
Mr. Farquharson in yours of the 22nd July, on the “‘ Admiralty 
and New Alloys,” or perhaps I might more correctly say, on Mr. 
Albert Muntz and Muntz’s metal. 


Mr. Farquharson is kind enough to put me down as an “ experi- | 


enced manufacturer,” but he states, that does not ‘* necessarily 
atford the best opportunities of acquiring a knowledge under the 
various conditions of use.” He is evidently under the impression 
that the responsibility of a manufacturer ceases as soon as the 
material he manufactures leaves his premises. I have always 
understood that the ‘‘conditions of use” and the cause of failure 
under the various conditions of use, were one of the first lessons that 
every manufacturer had to study, for the very simple reason that 
his responsibility lasted long after the material left the manufac- 
tory, and this is especially the case in Muntz’s metal, where the 
liability extends over several years, and makes the careful study of 
causes and effects “‘in use” very peculiarly interesting to the 
manufacturer. 

The manufacturers whom Mr. Farquharson consulted were 
possibly, like myself, unwilling to give the Admiralty or anyone 
else the benefit of thirty years’ practical experience, which ought to 
make me “‘ somewhat familiar with practical facts.” 

I certainly understood that in the article to which I replied, 
greater tensile strength, ductility, and another valuable property, 
which was absent in Muntz’s metal were claimed for naval brass, 
and in reply to this, I maintain that, if properly manufactured, 
Muntz’s metal is not subject to the defect described, and has far 
more tensile strength and ductility than naval brass. 

Perhaps my knowledge of the manufacture of Muntz’s and other 
alloys by the Admiralty dates somewhat further than that of Mr. 
Farquharson; but on that point I regret I do not feel at liberty to 
enlighten him further than to say, that some sixteen years since, 
at the Admiralty Works, Chatham, I saw a piece of metal which 
we had supplied, but which had been converted by the Admiralty 

_Officials into what they considered “‘ Muntz’s metal” tested up to 
over 39 tons to the square inch; but I may say that does not repre- 
sent our highest standard of strength. 

I think this disposes of Mr. Farquharson’s facts and my statements, 
and shows that 26 tons is not 4 tons above Muntz’s metal standard, 
but only 4 tons above the standard fixed by the Admiralty. Imay 
say in conclusion, that I believe the ‘‘naval brass,” which we 


recently had the pleasure of supplying, was far superior to the | 


Admiralty standards base on their own manufacture ; but it was 
nevertheless very inferior to good ** Muntz’s metal.” 
J. ALBERT MUNTz. 
P.S.—I find the date on which I saw this piece of metal tested 


was the 15th January, 1866, and Mr. Farquharson will doubtless | 


have no difficulty in finding the record, 


THE PROPOSED BRIDGE OVER THE 
Sir,—The main argument of Common Five-cight” being 
that tie two cantilevers ferming the bridge will fall at the centre, 
he will admit that the lines a-/, b-c, ¢-d, d-r are the representa- 
tives of the only members under strain if there is no weight or 
anchorage at f and v, therefore the strains might be calculated by 
the same method as that used for a polygonal framing, as under:— 
The weights of 750 tons acting 10ft. from ) and d towards the centre 
are equivalent to the following weights at 4, ¢, and d :— 


730 = tons. 


Weight at ¢ =2 ( x 730) = 93°8 tons, 


DOTRO, 


Weight at and d = 


Adding to weights at } and d, their proportions of the weight of 
the struts a-) and = 

135 
at ) and d = 7623 tons. By determining the strains graphically 
from these weights, we find the strain in line c-) in the direction 
of 4 = t72 tons, which is much less than the strain of 747 tons in 


x 100 = 59°2 tons, we have weights 
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the same line in the opposite direction, therefore the polygon will 
rise at the centre instead of falling, as supposed by “‘A Common 
Five-eight,” and require the other members which are dotted in 
the diagram, and a the reaction of the abutments to balance 
the structure. 

These strains are in excess of those computed by Mr. Reilly, 
because with the consideration of the other members the structure 
becomes a fixed framing, and the weight of 750 tons acts con- 
siderably above the polygonal framing, which, of course, cannot 
be the case when considering the lower members separately. 

Upton, Aug. 9th. Henry A. CuTLer, Stud. Inst. C.E. 


OLIGARCHICAL GOVERNMENT OF TECHNICAL INSTITUTIONS. 


Sir,—You have earned the thanks of all the country members 
of the Institution of Civil Engineers for your article on this sub- 
ject. Your argument is, I think, perfectly sound—that the 
Council have interpreted the charter in a way that was never 
intended when it was framed, but as the Council think they must 
abide by the letter of the law, the remedy is clear—let us have the 
charter altered, Asa sort of compliment to the provincials, the 


oy reach? because | 


London men have of late years elected one or two country en, i- 
neers, but so far as I can judge they have not been the men_who 
would have received the honour were the elections not confined to a 
section of the institution. 

Many of us whose business tics us to the country for the prin- 
cipal part of the year are up in town occasionally during the 
sitting of Parliament, but as if the matter were not bad enough 
otherwise, the general meeting is not held at that time of year 
when we may be in London, but in December, when it is almost 
impossible for us to leave our head quarters. ceneae: 

As you properly remark, the strength of the Institution lies out 
of London, and it is not just that the whole administrative power 
should be concentrated in the hands of those who also derive the 
bulk of the benefits of the Society. I may truly say that about 
ninety-nine out of one hundred country members pay their three 
guineas simply for the volumes of the ‘* Transactions,” unless, 
indeed, you add the value of the letters M.IC.E, 

$th August. 


ENGINE ROOM ARTIFICERS, RN. 

Sir,—TI notice a couple of misprints in my letter inserted in your 
last week’s issue, as follows:—In the third line from the com- 
mencement, for ‘that I am to say another word,” &c., read “‘ that 
I dare to say, &c.;” and some dozen lines from the end, for 
‘example of experienced friends, &c.,” read *‘ example of ‘ Experi- 
ence’s’ friends, &c.” 

Edinburgh, August 6th. 


STEAM TRAMWAYS. 


Sir,—Will you kindly correct the information published in THE 
ENGINEER of last week, by your Lancashire correspondent. Your 
correspondent mentions the name of a firm whom he says have in 
course of inanufacture a steam tramway engine for the Dewsbury, 
Batley, and Birstal Tramways Company. 

We now wish to state that no engine has been ordered from any 
firm by the said tramways company, excepting the four engines on 
order from our firm, and which are now approaching completion. 

The steam tramway engines working the whole of the traflic 
upon tLe tley, and Birstal Tramways were manufac- 
tured by us, and the other engines now in course of construction 
at our works have been ordered for the same tramway’s recent 
extensions. MERRYWEATHER AND Sons, 

Greenwich-road, 8.E., August 4th, 


THE ARGENTINE REPUBLIC AS A FIELD FOR BRITISH CAPITAL, 
INDUSTRY, PRODUCTS, AND EMIGRATION, 


Srr,—I think that it will be a good service rendered to the 
British capitalists, manufacturers, and agriculturists, if I succeed, 
through the medium of your columns, in directing their attention 
a little closer to the great scope now being opened up for their 
enterprise in the Argentine Republic. This vast country has long 
been known to be possessed of great natural resources, abundant 
and fertile territory, magnificent natural means of communica- 
tion, splendid climate, and, in short, all the elements for becoming 
a great and wealthy nation. Hitherto its progress has been much 
retarded owing to the unsettled state of its government and other 
political evils arising directly from the errors of the Spanish 
colonial system. To those who have closely studied the history of 
South America it seems that the troubles of the early life of the 
Republies formed out of the colonics were inevitable, but that the 
causes which have led to them are now rapidly passing away. 
These political troubles have, however, been greatly exaggerated in 
the European mind, and their effects misunderstood. For all 
travellers from South America will bear me out in saying that 
even amongst educated people in Europe there exists an ignorance 
regarding South American affairs which is scarcely credible, and 
not at all creditable. 


Thus many people confound all the countries of that Continent | 


together, and half believe that these communities are still in a state 
of simi-civilisation and continual anarchy, and that life and pro- 
perty are utterly insecure. This partly arises from the fact that 
the European press rarely occupy themselves with South America, 


| except when there is a revolution to chronicle, whilst in times of | 
| peace and prosperity it is forgotten. 


Plate life and property are alinost as secure as in London. 


. . | 
It is not my purpose to cumber your columns with information | 


which may be found in treatises on geography and history by those 
who care to study them. But no treatise, however recent, can 


| give an idea of the present state of the Argentine Republic, and of 
| the vast strides of progress which have been made during the last 
| twelve months, } 
progress made by this Republicis such as to strike with admiration 


Despite the troubles which attended its rise, the 


all visitors to its shores. It cannot, therefore, be too widely known 


| that with the advent of the present Government, under the pre- 


sidency of General Roca, it may be said to have started upon a 
new era of its history, an epoch of progress. The reasons for this 


are too long to be detailed here, and they must, therefore, be | 


accepted on the faith of the general public opinion of the country. 
This opinion is principally based on the strength, unity, and popu- 
larity of General Roca’s government and its enlightened policy, 
which has rendered opposition unpopular. Also upon the effects 
of the federalisation of the city of Buenos Ayres, the rapidly 
increasing foreign immigration and prosperity of the emigrants. 
To this must be added the results of the Rio Negro Expedition of 
1877, under command of General Roca, then Minister of War, 
which wrested from the possession of the Indian, and rendered 
available for colonisation, a tract of fertile land equal in area to 
Great Britain and Ireland. 

That the improved state and prospects of the country are already 
becoming known is evident by the rise in value of all Argentine 
Stocks, and by the high price at which the new railway loan was 
taken up at Paris. The most recent Buenos Ayres papers teem 
with evidences of business prosperity, and it is evident that a 
return to specie payments in that market is not far distant. Such 
being the state and prospects of the Argentine Republic, it would 
be well if our English capitalists and merchants would now show a 
little more confidence, or at least a spirit of inquiry regarding 
possibilities there. The country is bound to go ahead and the 
trade to extend enormously, and it depends mostly upon their 
action now whether the bulk of it is to come into British or pass 
into the hands of other nations. At the present time, as far as I 
can see, the English are fast losing ground, which they can ill 
afford to do in these days of bad trade. 

Prejudice against South America will still keep wy dl from 
entering these rich fields; but this, while it may retard the pro- 
gress of the country, makes it so much the better for those indi- 
viduals whose enterprise has led them to inquire for themselves. 
At the present time a man can make a livelihood, and even a 
fortune, from an amount of capital which would be of very little 
use to him in Europe, the United States, or the English colonies, 
where he would be swamped by greater capitalists. 

Having, I hope, by this time persuaded some to give me atten- 
tion, it remains for me to give them what definite information I 
can as to how they should apply their energy and capital, for 
general remarks alone are of little practical value. Fortunately I 
am in a position to do so, for in view of my journey to Europe I 
collected many practical details and statistics regarding present 
and possible industries for the country, which I will be happy to 
place at the disposal of suitable parties who may think of 
emigrating to the Argentine Republic. Hard-working men of 
talent and energy alone are bound to succeed there, perhaps more 
easily than any other part of the world ; but it is principally to 
capitalists, farmers, and manufacturers that I will direct my 
remarks, as it is those who are most wanted at present. Sheep 
and cattle farming are, and probably always will be, the staple 
industries of the Repubjis ; but it is evident to anyone possessed of 
a technical education, and who has had an opportunity of studying 


In the great cities of the | 


the resources of the country, that very many sources of wealth are 
lying as yet untouched, waiting the arrival of men with the requi- 
site knowledge, capital, and enterprise. 

It seems, too, that such men must come from outside, for the 
capitalists of the River Plate may be said to consist of but two 
classes—first, the great landowners, sheep and cattle farmers, and 
second, the merchants, mostly foreigners, dealing with the pro- 
ducts of. the country and importing manufactured goods. The 
first class find their present business so much within their know- 
ledge, and so profitable, as to have little inducement to enter 
industries beyond their experience. The second do not generally 
deem it to be to their advantage to encourage home manufactures, 
Consequently these manufactures are mostly completely undeve- 
loped as yet, and there is no wealthy industrial class. Such men 
as are attempting to work them are mostly with but little capital, 
and meet with no support from the wealthy. Several promisin 
industries have thus been unsuccessful as yet, and have stil 
strengthened the prejudices against manufacturing ventures, I 
have found, however, on investigation that the causes of their 
failure were such as would have ruined such schemes —— 
The present Argentine Government is very anxious to develope the 
resources of the country, and will, I believe, give complete exemp- 
tion from taxation for a period of ten years to whoever starts a 
new industry in the country. The tariff is also distinctly pro- 
tective, Sheep and cattle farming is, as I have said, a lucrative 
business, as may be judged by the generally accepted opinion that 
aman is only doing fairly well who doubles his capital every three 
years, Two young men, I am told, with a capital of £1000 each, 
may reasonably look forward to being worth £15,000 to £20,000 in 
ten years. That Buenos Ayres is the best grazing country 
in the world may be judged from the fact that many farms there 
support three sheep to the acre, whilst in Australia, New Zealand, 
the oe pe New Mexico, and Texas, estates are considered heavily 
stocked with one sheep to the acre. 

There are many people, however, to whom the life of a sheep 
farmer, with its solitude and hardships, is distasteful, and who 
will be glad to learn that in this favoured land there are other 
occupations not less profitable. Agriculture is making rapid strides, 
and favoured with cheap land and a beneficent climate, it brings 
profits which would charm even North American farmers. Were 
the Argentine Republic as well known to the natives of Northern 
Europe as is North America, we would soon see a decided turn in 
the current of emigration towards its shores. Indeed, it is almost 
with a feeling of regret that we hear of so many good men going 
to waste their energies fighting with the elements on the inhospit- 
able plains of Manitoba, or the moist climate and heavily timbered 
lands of Oregon. As yet most of our agriculturists are emigrants 
with little or no capital, so there is a great field for skilled agri- 
culturists of means. The sugar industries of the northern 
provinces arealsorapidly developing. Opportunities occur there just 
now such as can rarely be met with. 

The following industries I have investigated, and they all show 
most favourable prospects—some of them are carried on at present 
with very good results. Rice cleaning, paper making, wine growing, 
the manufacture of vegetable oils, animal oil, glue, citric acid and 
various drugs, brewing, distilling, soap and candle making, tanning, 
flax-dressing, rope and twine spinning, wool weaving, tobacco 
curing, dairy farming, flour alin, and a variety of others. 
There are also an immense variety of products, such as paper 
stock, vegetable fibres, cotton, &c., which might successfully be 
taken up. In short, we may say we have here an immense field 
for enterprise where nothing has been done. 

Before concluding let me again call the attention of our British 
manufacturers to the fact that they are neglecting the trade of a 
country which will be ere long one of the best markets in the 
world. In the warehouses of Buenos Ayres are to be seen the 
manufactures of every country in Europe, and also of North 
America, and it would perhaps surprise the untravelled Lriton to 
see what formidable rivalry he is meeting from foreigners. 

General mechanical engineering is very prosperous just now, yet 
I do not know of an engineer's shop in the Argentine Republic in 
the hands of Englishmen. Much of the class of work we are 
accustomed to consider as peculiarly English, machinery, dry goods, 

hardware, rails, &c., is coming from the Continent ; and the great 
| bulk of Argentine products have left the English for continental 
markets. 

In civil engineering there is much in prospect at present. 
Besides the great port and city improvement ss now about. to 
be completed, and the Government railways to Bolivia and the 
Andes, now going rapidly ahead, there are numerovs projects for 
light country railways, gas and waterworks. Several of these have 
subsidics and guarantees. Joun Samson, CLE, 

Buenos Ayres, July 12th 


DREDGING PLANT. 


Sir,—Your useful article of last Friday on Dredging Plant 
induces me to communicate with you regarding the lessening of 
the enormous friction therein referred to; and which friction was 
apparent to observing meinbers of the Institute of Mechanical 
Engineers who, like myself, visited the Tyne last week. Experience 
proves there is still greater friction to overcome in the shape of the 
“‘inertia” of those controlling the manufacture of such dredging 
plant, who, like responsible people in general, so long as the 
dredgers work smoothly, decline accepting the risk or responsibility 
of introducing new, or even great improvements. Nevertheless, 
the fact remains, and can be readily proved, that frictional wear 
and tear can be enormously reduced by the introduction of light, 
smooth, cast steel buckets, cast all complete in themselves, After 
many difficulties, the making of these cast steel buckets has been 
practically overcome, and they can now be supplied; but the 
difficulty, as previously stated, lies not so much in supplying as in 
inducing dredging engineers to adopt and introduce them; and 
this is why a few words of your all-powerful advocacy and disin- 
terested influence, showing ow this great saving may be effected, 


may possibly lead to the 60 per cent. waste of engine power being 
enormously reduced. In advocating the use of steel buckets, it 
may be said the writer is introducing them with the object of 
profiting thereby. Assuming their introduction may benefit 
infinitesimally, the enormous public saving accruing from using 
light steel buckets in lieu of the “‘present heavy, cumbersome, 
wrought iron, built-up, friction-creating buckets,” far counter- 
balances anything which may be gained personally ; and therefore, 
in the public interest, it is desirable that a novelty in the form of 
a steel bucket, cast as a whole in one piece of light cast steel, ona 
similar to the buckets described in the blue-book inclosed, shouk 
be made known to the world. I trust the same may be considered 
of sufficient utility and general interest to find a creed in your 
columns, and solicit your notice thereof, Ropert HAprievy, 


Sheffield, August 9th, 
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RAILWAY MATTERS. 


TENDERS were opened on June 14th for a section of the Queens- 
land Central Railway. That of Messrs, O'Rourke and McShany 
was accepted, at £3053 a mile. For the next section of the 
Northern, Messrs, Bashford were the successful tenderers at £3087, 

On the 2nd inst. the first of eight new carriages and cars, to be 

ut on the Vale of Clyde Tramway Company’s line between the 
aisley-road Toll and Govan, was tried with success, The cars are 
of a very substantial build, and are constructed to carry thirty 
passengers inside and thirty outside, twenty more than carried by 
the old cars, 

We are informed that the directors of the Lancashire and York- 
shire Railway Company have awarded the premiums for designs 
for the proposed new Exchange Station, Liverpool, as under, viz.: 
Ist, £750, Mr. John West, 4, South Parade, Manchester ; 2nd, 
£500, Mr. F. J. Percival, Old Parsonage, Newchurch, near Man- 
chester ; 3rd, £250, Mr. Thos, Mitchell, 17, St. Ann’s-square, 
Manchester. 

A RECENT Canadian Government advertisement announces that 
a homestead of 160 acres will be given free to every settler in 
Manitoba and the North-West, and that the Canada Pacific Rail- 
way will be — westward at the rate of 300 miles annually, 
until 150 million acres of the best wheat land in the world are 
opened up for settlement, besides 50 millions of the best grazing 
ground, available all the year through. 

THE report of the directors of the Cornwall Railway shows that 
to the end of June last the total mileage was 65} owned and } mile 
rented, On this the company’s trains, goods and passenger and 
shunting, made a total of 303,177 miles, as against 311,322 miles 

t year. The total number of pong ri was also less in the pro- 
vortion of 350,933 in 1881, to 367,594 in the same half of 1880. 

he locomotive power cost £9142 to June, 1880, against £8723 in 
1881, the cost per train mile being 7d. in each case. 

On Monday a number of the members of the International 
Medical Congress visited, by special invitation, the works of 
Messrs. Merryweather and Sons, at Greenwich. Metropolitan 
Brigade steam fire engines, manual engines, and other pi “ere 
for extinguishing fires were displayed at Messrs. Merryweather’s 
— on the river, adjoining their works ; and upon their private 
ine a street tramway engine was kept running backwards and 
forwards whilst the visitors were present. Bane engines of 
similar construction were shown in course of manufacture for 
English and foreign tramways, five of the engines well advanced 
towards completion being for the Stockton-upon-Tees Tiamways. 

RAILWAY extension is progressing rapidly in South America, 
and important new lines are proposed. The Buenos Ayres 
Standard says :-——‘‘The Andine Railway from Mercedes is rapidly 
nearing San Luis, under the efforts of 2500 navvies. The exten- 
sion of the Tucuman Railway northwards to Jujuy was commenced 
a week ago, and work will begin on the branch to Santiago in 
about a month. Then there is the Chaco Railway, about which 
Dr. Lucas Gonzalez and Mr. Huine, C.E., left for London in the 
last steamer; a projected extension of the Western Railway from 
Pergamino to Rosario ; and a mooted line by an English ‘ empressa’ 
from Bahia Blanca to San Luis. It will be seen that land and 
railways are the great topics of the day with the producers of the 
country.” 

MAJOR MARINDIN concludes his report on the accident which 
occurred on the 23rd of June, near Wainfleet, on the Great Northern 
Railway, when as an excursion train, returning from Skegness to 
Nottinghain, was approaching Wainfleet station, the whole of the 
train, with the exception of the engine and tender, left the rails, 
and ran for 157 wool before coming to a stand, as follows :—‘‘ I 
believe that this accident was due to the bursting of a weak and 
badly fastened road, by an engine running at a greater rate of 
speed than is consistent with safety upon a 15-chain curve with a 
permanent way of this description, with the chairs secured by 
trenails only without any spikes; and I would strongly recom- 
mend the company to lose no time for providing this branch line, 


upon which they now run heavy excursion traffic, with a better | 


class of permanent way. 


Mr. H. Morris has published a pamphlet on communication 
between passengers and guard on railways, and gives in it a list of 


. . . | 
recent cases to show the necessity for such communication, a list | 


which is certainly much longer than one would think it could have 
been made, It 1s, however, noticeable that in many cases, as of 


violent assault, it is very unlikely that any of the systems which | 


require a cord or ring to be pulled at a certain point of the compart- 
ment, the one assaulted would be prevented from reaching it. 
Mr. Morris describes his system of communication, which attracts 


attention by detonation and the presentation of signal discs at the | 


end of the carriage in which signal is made, as described in our 
impression for 16th May, 187% Each carriage is complete, no 
coupling has to be made, and the signal handle or ring hangs in 
the centre of the compartment. 

Tuer St. Gothard Railway is now so rapidly approaching 
completion that a table of the fares to be charged on it is, the Sf. 


James's Gazette notices, printed in the last edition of Meyer's | 
Guide-book to Switzerland, in anticipation of the line being very | 
shortly, in part at all events, open for traffic. Starting from | 


Rotkreuz, eleven miles from Lucerne, the St. Gothard line runs along 
the western shore of Lake Zug, round the base of the Righi and by 
Lake Lowerz, striking the Lake of Lucerne at Brunnen. From 
Fluelen the line ee to ascend the valley of the Reuss, attaining 
an altitude of 1558ft above the level of the sea at the village of 
Erstfeld, five miles from Fluelen. Up to this point the lient 
of the line nowhere exceeds 10 in 100) ; but from Erstfeld to the 
next station, Amsteg, it rises 26ft. in every 1000. From Amsteg 
the line runs through a number of short tunnels and over a 
number of bridges to Gurtnellen, eight miles from Fluelen, where 
it attains an altitude of 2427ft. From Gurtnellen the line ascends 
the mountain side in a series of bold spirals, crossing the Reuss 


several times, and passing through the Pfaffensprung Tunnel, 1487 | 


metres in length. And then, running through the Wattengen 
Tunnel, reaches the station of Wasen, 3008ft. above the sea level. 
Leaving Wasen, the line runs back again in the direction of 
Fluelen ; then, turning, passes through the Naxberg Tunnel, 1570 
metres in length ; and reaches, the station of Gischenen. Here the 
St. Gothard Tunnel begins. 

THE Railway Rates Committee have sat for four months, but all 
the necessary evidence has not yet been taken, and they do not 
feel prepared to make a full report. There are, however, a few 
points connected with the matters submitted to them upon which 
they have felt themselves in a position to arrive at definite con- 
clusions, and they accordingly report them to the House :—(1) It 
is necessar — to maintain some special tribunal to 
which shal referred questions arising as to the rights and 
duties of railway companies in their relations to the trace amd 
traffic of the country; and security should be taken that the 
procedure of such tribunal shall be simple, cheap, and expeditious. 
(2) The Railway Commission should have jurisdiction to enforce 
provisions of the special Acts of the several railway companies, and 
to give redress in any cases of illegal charges. (8) A locus standi 
be ore it should be given to Chambers of Commerce and similar 
associations of traders or agriculturists. (4) A revised classification 

-,of goods and merchandise ought from time to time to be adopted 
by the railway companies, as between themselves and the public, 
such as, under the name of the Clearing-house Classification, is 
already in use as between themselves. This classification ought to 
be on sale at a small price for any person to buy who wishes to 
obtain it. . . . . (6) In the rate Soak in use at each railway 
station, the fixed terminal charge, if any, which the railway company 
claims a right to demand, as well as any other terminal charges for 
services rendered, should be distinguished from the mileage, or 
mere conveyance charges. (7) Railway companies should be bound 
to make no increase in any rate or rates without giving at least 
one month’s public notice in the locality, 


NOTES AND MEMORANDA. 


A very large deposit of specular iron ore has recently been 
discovered dear Acworth, Galveston. The vein is a large one— 
a at the surface, and approaches the surface in the form of a 
wedge, 

Paris has 100,000,000 cubic metres of sewerage to dispose of 
annually, Allowing 50,000 cubic metres to each hectare, she 
requires 2000 hectares of land for this purpose. 600 hectares will 
shortly be secured in the plain of Gennevilliers, and 1400 have 
been found in the peninsula of St. Germain. 

THE population of the Dominion of Canada is now 4,350,933, an 
increase of 680,498 in the past ten years. The provinces of 
Ontario, Quebec, New Brunswick, and Novia Scotia, increased 
547,882, or 16 per cent.; Ontario, 18 per cent.; Quebec, 14 per 
cent.; Nova Scotia, 13 per cent.; and New Brunswick, 12 per cent. 

Dr. LASSAULX has published “On the So-called 
Cosmical Dust.” He has examined the cryoronite collected in 
Greenland, and named by Nordenskjold ‘‘ the dust of Catania,” 
and the residue obtained by melting a > cot of snow 
collected in the neighbourhood of Kid. Dr. Lassaulx’s conclusion 
is that ‘‘ atmospheric dust is in general to be regarded as terrestrial 
detritus,” 

As a formula for a liquid glue, the Chemist and Druggist gives 
the following :—Mix four parts of treacle with twelve parts of 
water, by weight, and add one part of quicklime; heat to about 
150 deg. Fah., and afterwards macerate for two or three days with 
frequent agitation. Then decant from the undissolved lime. The 
solution has the ist of ilage. By adding to this solu- 
tion about one-fourth its weight of glue with about 2 or 3 per cent. 
of glycerine, a strong and convenient liquid glue will be formed. 


Wir reference to a paragraph in this column in our last impres- 
sion on paper production of this country, which was estimated to 
exceed 400,000,000 lb. in weight, a correspondent writes :—‘‘ With 
some knowledge of the trade, I think I may venture to question 
this assessment, which, speaking moderately, should at the very 
least be doubled. We have no reliable statistics of the quantity of 
paper made in the United Kingdom, the last statistics being the 
amount of duty paid in the year ending 1861, when the —_— was 
paid on 110,000 tons. During the last twenty years, considerin; 
the increased consumption of paper due to cheap newspapers and 
serial literature, the penny post, telegrams, and the extension of 
education generally, I believe Iam within the mark in estimating 
the total output at 300,000 tons, or say, for comparison, 
672,000,000 lb.” 

Herr O. Liw has described experiments with fluorspar from 
Wolsendorf—Berliner Berichte—which seem to show that the 
liquid contained in the cavities of this mineral consists of free 
fluorine. When the mineral is broken up, a strong chlorine-like 
odour is perceptible; when heated with sulphur, an odour 
resembling that of sulphur chloride is evolved; the liquid in the 
inineral decomposes sodium chloride and iodide, with formation of 
chlorine and iodine respectively. On addition of dilute potash it 
yields a solution which instantly decolorises indigo solution. 
When the inineral is moistened with ammonia water, powdered, 
the liquid filtered off, neutralised with sodium carbonate and 
evaporated, a residue is obtained which, on addition of sulphuric 
acid, evolves hydrofluoric acid. Herr Léw thinks that the fluorine 
is produced by dissociation of cerium fluoride in the mineral. 


| MM. HAUTEFEUILLE havedetermined the densities 
| of liquid oxygen, nitrogen, and hydrogen—Compt. rend.—by lique- 
| fying these gases mixed with carbonic anhydride and with nitrous 


| oxide, and basing their calculations on the assumption that the 
| mixed liquids are without action on one another. ‘The density of 
| liquid oxygen at — 23 deg. (pressure = 300 atmos.) was found to 
| be 0°89 from experiments with carbonic anhydride, and 0°94 from 
| experiments with nitrous oxide; at Odeg. the numbers obtained 
| were 0°58 and 0°65 respectively. Liquid nitrogen at — 23 deg. gave | 
| numbers corresponding with the density 0°44, while at Odeg. the 
density was 0°37. The density of liquid hydrogen was 0°033 at | 
| — 23 deg., and 0°625 at Odeg. Dividing the atomic weights of the | 
| three elements by the densities at — 23deg., the atomic volume of | 
| oxygen is found to be 17, of nitrogen 31°8, and of hydrogen 30°3. 
THE population of all Scotland, including the seamen belonging , 
| to the Mercantile Shipping in Scottish ports or on Scottish waters, | 
| amounted last April to 3,734,441 persons, of whom 1,797,592 were 
males, and 1,936,549 females, Comparison with the census _num- | 
bers of 1871 shows an increase of 194,449 males, and 179,974 | 
females, or a total increase of 374,423 persons in ten years, i.¢., an | 
increase of 111 per cent. The population of Scotland has grown 

more in the last ten years than in any decennial period since 

1821-31. Glasgow has increased from 491,846 in 1871 to 511,532 | 
in 1881, or 4 per cent.; Edinburgh from 197,593 to 228,190, or | 
15'48 per cent.; Dundee from 120,724 to 142,454, or 18 per cent.; | 
Aberdeen from 88,181 to 105,054, or 19°13 per cent.; Greenock 
from 59,794 to 68,897, or 15°22 per cent.; Leith from 46,434 to 
61,168, or 31°78 per cent.; and Paisley from 48,257 to 55,642, or 
15°83 per cent. | 

EXPERIMENTS have been recently carried out by Major Lauer, | 
of the Austrian Engineers, at Krems, on the Danube, to show the | 
| value of his new method of blasting rocks under water. The chief | 
| feature of Lauer’s system is to employ a hollow cylinder, like a 
| pas Pipe, and to place the dynamite cartridge, not as hitherto in a 
| hole bored into the rock to be blasted, but in the cylinder in 
| question. The cartridge only touches the surface of the rock 
| which it is desired to shatter. The explosion of the dynamite is 
effected by means of electricity, and the effect is said to be greater 
than with the usual cartridge in a hole bored in the rock. The 
rock is shattered into fragments so small that a fair stream is able 
to wash them away without help, whereas in the case of gunpowder 
the rock is only split up into blocks more or less large and trouble- 
some to removey- The.Lauer system is calculated to effect a saving 
of fully 40 per cent. as compared with the old system. 

AN interesting field of inquiry is opened up by some experiments 
| lately made by Professor Ira Remsen, o the Johns Hopkins 
University in Baltimore. He desired to know whether the chemical 
behaviour of a metal is in any way influenced by magnetic action ; 
and with this view plaeed a shallow vessel of thin iron, containing 
a solution of — r sulphate, over the ge of a strong perma- 
nent magnet, The copper was deposited in a fairly uniform way 
on the entire surface, except at the lines marking the outlines of 
the poles. These lines were strongly marked as depressions in the 
deposit. The action was still more striking when an electro- 
magnet was used, instead of the permanent magnet. In a narrow 
space marking the outlines of the pole there was no deposit. 
Within this outline the deposit was fairly uniform, but outside of 
it the copper was deposited in irregular ridges running at right 
angles to the lines of force, and apparently coincident with the 
lines marking the equi-potential surfaces. The nature of the 
phenomenon is not yet well understood. 

THE cost of some of the most recent buildings of the proeet day 
is given as follows by the Builder :—The New Grand Opera at 
Paris cost 40,000,000f.; the new Hotel de Ville, 40,000,000f.; the 
new Paris Post-office, 30,000,000f.; extension of the Conservatoire 
of Music, 8,000,000f.; the new Museum of Victoria, Australia, 
£100,000; the Maison du Roi, in the Brussels Market-place, 
2,000,000f.; the new Provincial Government Buildings at Bruges, 
2,000,000f.; the Brussels Cavalry Barracks, 4,000,000f.; the new 
Brussels Mint, 4,000,000f.; the Palais des Beaux-Arts at Brussels, 
3,000,000f.; the new Museum at Antwerp, 2,000,000f.; the Palais 
de Justice at Brussels, 40,000,000f.; and the Department of Justice 
Buildings at the Hague, 1,700,000f. We may compare with the 
above the cost of the following buildings in the United Kingdom : 
The Houses of Parliament at Westminster cost £3,500,000; or 
87,500,000f.; the new Foreign Office, Whitehall, £550,000; the 
Record Office, £120,000 ; and the Law Courts are estimated, exclu- 


sive of special fittings, at nearly £900,000, 


MISCELLANEA. 


In our last impression we referred in this column to a large 
wheel-cutting machine recently erected in Huddersfield, at the 
works of Mr. David Brown. We are requested to add that this 
machine was made by Messrs. F. and J. Butterfield and Co., of the 
Midland Works, Keighley. 

THE Oldham evening Express now daily publishes several 
columns of reports transmitted from Manchester by telephone. 
This is the longest télephone wire communication supplying news- 
paper intelligence yet in use. Messrs. David Moseley and Sons 
supplied and erected the apparatus, and though some difficulty 
was at first experienced at the Oldham end, the line is now in 
thoroughly practical working order. 


THE second annual meeting of the shareholders of Thomas 
Green and Son, Limited, was held at Leeds, on the 2nd inst. 
The accounts were taken as read, and showed a profit out of which 
a dividend at the rate of 8 per cent. was declared. The chairman 
remarked that the lawn mower branch of the business had kept 

with the results of former years, and the Royal Horticultural 
Bociety had given them the highest award at the exhibition which 
took place in June last at South Kensington. 

Tue American Zrade Review announces that Mr. Brush has 
been a long time experimenting on the means of electric storage, 
and that he will probably startle the public with a new form of 
condenser in which metal is used ainel of lead and peroxide of 
lead, and which will store double the quantity that Faure’s battery 
can contain in the same space. It is also stated by the Trade 
Review, that ‘‘ Mr. Brush would appear to have anticipated Faure, 
though the latter is the first to make public proof of his system.” 


For several months Messrs. Bolckow, Vaughan, and Co., have been 
working two 15-ton Bessemer converters on the basic process, and in 
the course of a few days two others be will put into operation. The 
make of steel from the native ore will then exceed 2000 tons per 
week, and it has been authoritatively announced that the saving as 
compared with hematite, is from 10s. to 15s. per ton, whilst the 
steel, after having been subjected to the usual tests, has been 
proved to be of the highest quality accepted for large rail contracts. 

THE University authorities of Oxford have taken upon them- 
selves some of the duties of the sanitary authorities, and have 
issued orders to lodging-house keepers, whose houses they have had 
inspected by Mr. Griffith, calling upon them to conform to certain 
sanitary requirements, and those who use well water to have it 
analysed by the University analyst. These things may be very 
necessary, but the Local Board has written to the University 
authorities that any alterations in sanitary arrangements must be 
entrusted to that Board. 

A WRITER in the American Miller, in seeking an explanation of 
the oft-repeated assertion that a-mill ‘‘runs stronger” at night 
than in the day, satisfies himself that he has got it somewhat as 
follows :—‘‘ Sounds are transmitted faster at night than at day ”— 
ergo, ‘‘ atmospheric resistance is least at night. This decrease of 
resistance may be due to greater purity or less pressure, or both, 
though the barometer may not indicate it; but anyhow, water 
becomes relatively heavier.” Ergo, ‘‘moving parts in a mill receive 
less atmospheric resistance at night, and same quantity of water 
does more work.” At the commencement of this article the author 
records his contempt for the mere pretenders to scientific knowledge. 


THE stcamship Great Britain, which was one of the wonders of 
the period in which she was built, and which now lies in the West 
Float, Birkenhead, has recently been offered for sale at the rooms 
of Messrs. Kellock and Co., Liverpool. The Great Britain is of 
3270 tons gross, and 1795 tons net register. She was for many 
years in the Australian trade, in which she made some rapid pas- 
sages, and she has also done good service as a troopship. In the 
‘bill of particulars ” it is stated that her construction is of great 
strength. She is admirably adapted for the cattle trade across the 
Atlantic, her high *tween-decks and side ports affording grand 
ventilation. She can carry live stock on three decks. Her beau- 
tiful lines peculiarly adapt her for a sailing ship, and with her 
machinery taken out she would, it is calculated, carry upwards of 


| 4000 tons dead weight. She is $25ft. long, with 50ft. Gin. breadth, 
‘and 31ft. 5in. deep. The biddings began at £2000 and went up to 


£6500. There being no advance, the steamer was withdrawn from 
the sale. 


At the Clerkenwell County-court on the 5th inst., an action, 
under the Employers’ Liability Act, Robins +. Cubitt and Co., was 
tried before a jury. The plaintiff, a plasterer’s labourer, sought to 
recover from the defendants, builders, of Gray’s-inn-road, damages 
for injuries sustained, under the Employers’ Liability Act of 1881. 
On the 30th of April the plaintiff was in the employ of defendants, 
and engaged on work at the Panorama, Leicester-square, and 
while carrying a pail of water under the seatfolding on his shoulder 
a pail of waste mortar, which was being lowered from above, fell 
on him and injured him so severely that he was taken to the 
Charing-cross Hospital, where he was an in-patient for six weeks, 
and since that time, fourteen weeks, an out-patient. Mr. White- 
head, house surgeon at the Chariag-cross Hospital, said he believed 
the plaintiff would suffer permanently. The jury returned a 
verdict that the injuries were caused by the pail through the 
negligence of two men in the employ of defendants, and they gave 
a verdict for plaintiff, damages £50. 


AN exhaustive series of comparative trials, extending over three 
days, has just been made by the steam departments at Portsmouth 
Dockyard with a Herreshoff and a White's 48ft. pinnace. The 
Herreshoff is worked on the inventor's coil boiler principle, and 
has both the engine-room and the stokehold inclosed, forced air 
being used at a pressure of 2in. as measured by the water gauge. 
White’s, on the other hand, is an ordinary service pinnace, having 
only the stokehold inclosed, and is propelled by twin screws. As 
the result of six runs on the measured mile in Stoke’s. Bay, the 
Herreshoff realised a mean speed of 157124 knots, and White’s a 
speed of 12°604 knots an hour. No diagrains were taken, as Mr. 
Herreshoff objected to their being taken with a closed engine-room, 
so that the horse-power developed was not ascertained. The 
vessels were also tested with respect to the ical ec p 
tion of fuel. Each pinnace took on board 10 ewt. of coal, and, 
having proceeded to the westernmost measured mile buoy, were 
kept running at full power until the engines stopped for want of 
steam on the consumption of the coal. The Herreshoff went 
twenty-eight times round the buoys before its fuel was exhausted, 
while Mr. White’s boat, after going twenty-nine times round the 
buoys, proceeded into harbour, having, according to the Times, 


~ 


258 Ib. of coal unconsumed at the end of the trial. 

GREAT improvements have been made in the methods of thresh- 
ing and cleaning rice by the introduction of machinery. When the 
grain is cut it is stacked in the field to sweat, to facilitate the 
threshing, after which the rice is sent to special mills for hulling 
and polishing. We learn from the American Miller that there are 
seven mills of this sort that have been built in New Orleans during 
the past decade. Each mill employs from twenty to forty hands, 
and all are busy. The rough rice is received in large bins, from 
which it is taken by elevators to the upper floor, where it is 
winnowed and sifted to remove sticks and rubbish. To remove the 
beard the rice is passed through a revolving ‘‘ hoodlum,” from 
which it is carried to the stones, which crack off the hulls. Then 
the dark-coloured grains are polished for market. The polisher 

ists of sheepskin, tanned, stretched over wool or revolving 
cylinders, the space between the sheepskins and wire gauze being 
just sufficient to allow the rice grains to find their way by degrees 
to the bottom. The grains are highly polished by the friction 
against the skins, which rubs off the brar, and leaves the grain 
clean and white. The bran amounts to eight barrels for every 
hundred barrels of clean rice. It is sometimes used for the 
adulteration of spices. The waste in the hulling averages about 
five or six per cent., but sometimes reaches twenty per cent, 
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PUMPING ENGINES, SALFORD SEWAGE WORKS. 


MESSRS, JAMES WATT AND CO., SOHO, BIRMINGHAM, ENGINEERS. 
(For description see page 111.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co,, Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


«** We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 


*,* All letters intended for insertion in THe Encrnesr, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 


APPRENTICE.— The same balance weight would be necessary for any speed. 

F, W. D.— With the same pressure the friction will be the sume. Ja the 

steam steering gear to which you refer, some objection may be made to the 
use of the rack and pinion arrangement if the pinion is small. Judging 
Jrom the wood-cut, however, there is no objection to be made on this head. 
. T.—The necessary area of the chimney will depend upon the height you 
intend to build it, and to some extent upon the length of the flues from the 
furnace to chimney base. If you send these we can answer your question, 
or you may answer it for yourself by getting Wilson's book “ On Chimneys,” 
published by Lockwood and Co., and to be obtained through any bookseller, 

F. Pratr.—The best section will in any case be that which has the top and 
bottom flanges ia the proportion of 1 to 3 or 3h, but the best form of the 
girder will depend upon whether the 12 tons is concentrated at the centre 
and the 4 tons distributed, or whether the 12 tons is distributed through a 
considerable part of the middle of the girder. It will again depend upon 
the nature of the load, aa, for instance, whether consisting of intermovable 
parts, or of a solid, as a@ brick wall built upon it, As you ask Jor the best 
form, we cannot answer your question without more definite information. 


MACHINERY FOR MAKING STEEL NAILS. 
(To the Editor of The Engineer ) 

Sir,—If any of your readers know the names of the manufacturers in 
America who make machines for making steel nails from taper-rolled 
steel, they will greatly favour me by sending the address of the parties, 
through you, marked S. 

Shieldmuir, Wishaw, August 4th. 


RETAINING WALLS. 
(To the Editor of The Rugineer.) 

Sir,—Will some of the readers of your valuable journal kindly give me 
the best formule for working out the strength of retaining walls for reser- 
voirs, &c., and at the same time would they kindly tell me the best books 
on retaining walls, and their strengths and modes of calculating them? 
A great deal has been written on this subject in the past and again lately, 
but I should like to know where to find that which is the most practically 
useful to A STUDENT. 

Canonbury Park North, August 6th. 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the varwus radway stations; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double numbers) .. £0 14s. 6d, 
Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tak ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Encineer Volume, Price 28, 6d each, 

Many Volumes of Tuk ENGINEER can be had price 18s. each 


Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

t-free. Subscriptions sent by Post-ojice order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, ¥ 
preferred, at increased rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Koumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 lds. India, £2 0s.6d. 

Remittance by Bill in London.— Austria, Buenos Ayres, and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, . 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 5s. 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines ajterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Kiche ; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand, 
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THE INSTITUTION OF MECHANICAL ENGINEERS, 


Tur Newcastle meeting of the Institution of Mechanical 
Engineers was a success in certain respects, and only in 
these. It left something to be desired. The members and 
visitors were entertained by the engineers and shipbuilders 
of the Newcastle district with princely hospitality, and 
nothing was left undone by the hosts to make the guests 
enjoy themselves. The weather was all that could be 
desired ; and the excursions were well planned, and the 
works visited among the most important and interesting 
of their kind in the world ; yet with all this something 
was lacking, and the impression carried away by those 
who looked a little below the surface was not quite 
pleasing. It is not difficult to see in what the defect of 
the meeting lay ; and it is well that it should be brought 
somewhat prominently forward, that it may, if possible, be 
avoided in future. The meeting was deficient in the per- 
formance of serious work ; and in no place was this more 
Fag than in the lecture hall; at no time more 
than when serious business was being transacted. A very 
good collection of papers had been got ready. These 
papers left little or nothing to be duleok They were not 
too long ; they were well illustrated by admirable draw- 
ings ; and they were on excellent and very various sub- 
jects. But the discussions which should have taken place 


either did not take ays at all, or were quite unworthy of 
the papers and of the reputation of the Institution. All 
the talking was done by half a dozen men, who spoke on 
every paper, and of course failed as a rule tosay much that 
was either useful, interesting, or of value. We may cite as an 
example Mr, Marshall’s eminently suggestive and valuable 
paper. The discussion which followed it taught nothing, 
and was only not dull when it was enlivened by some speaker 
like Mr. Adamson with his four-cylinder engine, or Mr. 
Crampton with his coal-dust fuel, cantering his hobby 
across the arena. Neither Mr. Adamson nor Mr. Cramp- 
ton attempted to show how the system which they advo- 
cated could be used in practice by shipowners. Dust fuel 
is an admirable thing, and four-cylinder engines may 
possess all the advantages claimed for them by Mr. Adam- 
son, and by no other living engineer, but a proposal to 
utilise the Falls of Niagara in driving ships across the 
Atlantic would have possessed just as much interest for 
shipowners. The most interesting parts for discussion 
again were ingeniously left out. Not one word, for 
example, was said concerning the relative cost of main- 
tenance of the various types of engine referred to by Mr. 
Marshall, although this is a question of the utmost import- 
ance. Nota word as to first cost, save the general state- 
ment that light engines cost more than heavy engines. 
Not a syllable as to the best proportions to be employed. 
Not a word about the heating of feed-water, a means of 
securing economy hitherto almost totally overlooked in the 
marine engine, instead of the wide generalities talked by 
men, clever engineers in their own way, but possessing no 
practical knowledge of the construction or working of the 
marine engine. 

The discussion on Mr, Price’s paper is best forgotten. It 
afforded Mr. Denny an opportunity of displaying the great 

wers of debating which he possesses,and which in this case 
1e exercised with a bitter energy out of place and uncalled 
for, and in bad taste. Mr. Price had the sympathies of 
his audience when he said that Mr. Denny, and Mr. 
Denny’s friends, had hardly acted fairly by him in refrain- 
ing from asking him for an explanation of what they con- 
sidered a numerical error in his calculations, during the 
three days which, with the printed copy of his paper in 
their hands, they had met and conversed with him. Mr. 
Adamson’s attack on Mr. Philips’ report on the corrosion 
of iron and steel was in worse taste than Mr. Denny’s 
attack on Mr. Price, in that Mr. Philips was not present 
to defend himself and Mr. Price was. Several papers 
were suffered to pass wholly undiscussed. For example, 
Mr. Bell’s paper “On the Development of the Tyne 
District,” and the papers by Mr. Jameson and Mr. Boyd. 
It cannot have failed to escape the notice of many persons 
that the Institution of Mechanical Engineers appears to be 
falling off in debating power, and the members who attend 
meetings, the President, and the Council, will do well to 
take this fact to heart. We may cite the Manchester 
meeting last autumn, the meeting since held in London, 
and now the Newcastle meeting, as examples quite to the 
point of a defect in the working of the Institution very 
much to be deplored, 

The excursions of the Institution in Newcastle and its 
neighbourhood were or were not successful according to 
the point of view from which they are regarded. As 
pleasure trips they left nothing to be desired; but as 
means of instruction they have been distinctly and posi- 
tively failures. Too much was attempted. We may cite, 
for example, the visit to Messrs. Palmer's works at 
Jarrow. The members and visitors arrived there late in 
the afternoon, and proceeded to the Drill Hall, where they 
sat down to a splendid meal. Much time was expended 
in eating and drinking, and afterwards Mr. Palmer de- 
livered a long, able, semi-political speech, not one word of 
which was heard by half the company at the lower end of 
the hall. At last an adjournment was made to the works. 
If our readers will bear in mind that these works include 
blast furnaces, rolling mills, shipbuilding yards, repairing 
docks, engine and boiler works, foundries, &c., and employ 
over 7000 hands, it will, we think, be conceded that little 
or nothing was to be learned during an hour’s visit. The 
visitors were divided into parties, and an attempt was 
made to take them systematically over the place, but the 
attempt was a failure, because it was impossible to hurry 
them through the works as quickly as was necessary to 
keep pace with the programme. The visitors got a good 
luncheon, and a hasty glance at small portions of one of 
the most gigantic manufacturing establishments in the 
world, but they learned nothing of the system of working 
employed, and very little concerning the class of work 
turned out. 

We have spoken thus freely, because everything is to be 
gained in such cases by free criticism. No precedent can 
be said to be established as yet, and in working changes 
for the future no rules will be broken through. Either 
it should be clearly understood that the annual country 
meeting of the Institution of Mechanical Engineers is 
intended to be one of pure pleasure, or arrangements 
should be made to render it profitable as well. There can 
be no question as to which is the proper course to adopt. 
It ought to be clearly understood that too much will not 
be attempted, and that whatever is done will be well done. 
Thus, for example, a visit to Jarrow might very well 
have occupied the entire day. The visitors might 
have reached it at 11° am., gone over portion of 
the works; lunched from 1 p.m. till half-past two 
and then spent the remainder of the afternoon in fresh 
explorations. Again, it ought to be in the power of the 
Council to do something to get papers discussed. _ There is 
no more lamentable sight than that presented by a presi- 
deat compelled to ask one man after another to get up and 
say something, unless it be that supplied by the man who, 
taking pity on the president, gets up to talk against time 
on a subject about which he knows next to nothing. 
There ought to be a remedy found for all this kind of 
thing. There must be a great deal of debating power 
latent in the Institution ; can it not be brought out? It 
must be remembered that the Institution is to a certain 
extent on its trial when it appears in the provinces, and 
those who have its best interests at heart will be the first 


to agree with us that just now it does not appear to the 
best advantage. At Newcastle, at all events, there was 
too much play and too little work. 


THE LIEGE CONTRACTORS’ CONGRESS. 


Tue congress of contractors which recently took place at 
Liege under the auspices of the Chambre Syndicale des 
Entrepreneurs of Liege has not received much attention in 
this country, but some of the business of the Congress 
indicated the direction in which contractors feel that a 
greater amount of unanimity of action is desirable between 
contractors and contractees and those who act for them. 
The method of procedure by the Congress consisted in the 
division of the several subjects to be dealt with into sec- 
tions represented by well-known leading members or pre- 
sidents of contractors’ associations of Belgium, who pre- 
sented reports on the subjects and sub-subjects of their 
sections. These reports were read, discussions were taken 
upon them, and resolutions proposed and adopted. The 
first section got through the most work, principall 
because it came first, and a great deal too much 
work was proposed for the length of time at disposal. 
This section dealt largely with the several systems of con- 
tracting, and with the changes which are considered most 
desirable in these, and in the form in which specifications, 
quantities, and drawings are generally prepared and pub- 
lished. The systems of open contract, of which the rela- 
tive advantages were discussed, may be resolved into 
three, namely, contract by lump sum, contract by schedule 
of prices, and contract by lump sum, but with predeter- 
mined arrangements for altering the extent of the works 
to be carried out by deducting from or adding to the 
contract sum in accordance with the ordinary schedule of 


rices, 
. The first of these is the system most preferred by those 
who took part in the Congress, and it was urged that this 
system could be much more generally adopted than it is, 
simply by the more complete preparation of all necessary 
drawings, special importance being attached to sectional 
and detail drawings, and by the preparation of full and 
definite specifications. The system, it was considered, was 
not only better for the contractor, because it gave him 
opportunity and incentive to perform his work in the best 
possible manner, and because it gave the engineer little other 
work than of superintendence once the contract was com- 
menced ; but because it gave the engineer opportunity to 
show his ability to prepare perfect plans, and the con- 
tractor his ability to carry out such plans with credit to 
himself and within a specified time, the latter being im- 
ible when imperfect plans made it necessary to adopt 
the third system, which is known as the relative price 
system. It was admitted that alterations in plans some- 
times become necessary after work has commenced, but 
it was urged that this would much less often be the 
case if a thorough study of the geological questions 
involved, was made before plans were settled upon, 
and if drawings and specifications received the care 
which should be bestowed upon them before tenders 
were invited. The objections made to the schedule 
system were, that the contractor becomes amere go-between 
for sub-contractors and those who let the contracts ; that 
the actual cost of any undertaking cannot be so equitably 
estimated when the estimate has to be made for one of a 
multiplicity of single parts, more or less similar or dis- 
similar, as when a contractor is left scope for enterprise 
and the use of his experience. It was, nevertheless, 
admitted that in many instances work could be best carried 
out under this system. The relative system, it was argued, 
was calculated to strengthen the tendency to make altera- 
tions as the work proceeded, to encourage starting upon 
work with insufficiently matured plans, and to make it 
possible so to alter the work during its course that the 
contractor’s profits might be reduced to nothing. 

From all this it will be seen that the contractor’s point 
of view was most strongly represented in the reports ; but 
it must be admitted, as we have often urged, that con- 
tractors have frequently real ground for complaint in the 
insufficiency of the plans for some kinds of work, and the 
incompleteness and unfairness of many specifications. In 
the remark made as to scope for the exercise of the experi- 
ence and enterprise of the contractor, only the desire to 
have everything his own way may be at first obvious ; but 
this is far from being altogether the case. The contractor, 
for instance, who would make the remark, can probably 
see that he could make a fair profit from, say, a piece of 
excavation work if he took it for a certain lump sum, but 
at the same time he could not with safety fill up a schedule 
of prices in which the charge per yard would be that 
lump sum divided by the number of yards to be excavated. 
His schedule price must be one that will cover the cost of 
doing a small quantity of excavation work which may be 
required as an extra, and this might be considerably 
higher than that at which he could see his way to 
perform a large quantity of excavating work, though 
there may be much diversity in the quantity of wo1k to 
be done, or labour to be expended on a cubic yard 
in one place and in another. The speculative element 
which is strongly developed in some contractors may not 
be wisely encouraged, but at the same time it is indis- 
putable that some contractors have ability which enables 
them to get work more quickly and economically executed 
than others; but who would, nevertheless, be unable to 
take a contract entirely on the schedule principle at any 
less a sum than those who have not that ability. A much 
stronger grievauce on the of the contractors, how- 
ever, is that relating to incomplete specifications, the im- 
perfections in which are covered by clauses which so bind 
the contractors who accept them that they have every- 
thing to lose and nothing to gain when it is found that 
the specification has not plainly conveyed an exact meaning 
of the nature of the work, its extent, or the way in which 
it is to be done. Of course it may be said that contractors 
should not tender under such specifications, but this 
advice the contractor cannot very well follow, for 
he knows that many others will tender upon the 
hope that the specification may be overridden, or 
that the chances are that the work can be done in such 
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& way as te escape the possible effects of a badly-worded 
Specification. Another grievance relates to quantities 
which are provided, and upon which contractors are sup- 
pat to tender, but which the specification specially stipu- 
ates shall not be held binding upon the contractee. Of 
tourse, these quantities may err on the side of the con- 
tractor, but generally it is said they err on the other side, 
and that a contractor who undertakes any piece of work 
for a certain sum on the supposition that these quantities 
. are correct, has no remedy, and may lose very considerably 
upon the work. The Congress expresses itself in favour of 
the suppression of these supplied quantities, for the con- 
tractor is usually charged for them, and yet if he exercises 
proper care is unable to rely upon them, and those who 
make them out will not be responsible for their accuracy. 
The contractor would thus be better off without them, he 
would use the specification and plans more freely, as these 
would have to be more complete and definite, and would be 
able to tender upon an estimate made with a more thorough 
consideration of all the points and questions of each case. 
There is no doubt that contractors, and those for whom 
they work, often lose by the defects of badly drawn 
Specifications and incomplete drawings, and yet, as it was 
urged at Liege, adjudications are often made on tenders 
based upon incomplete plans, the insufticiencies in which 
are supplied by a schedule of quantities for which no one is 
responsible. Opinions were very strongly expressed against 
the system of limited tenders, as leading to favouritism 
and fraud. The system of inviting tenders from a few 
firms, as adopted by some Government departments and 
municipal and other authorities, may be sometimesdefended 
on the ground that it is useless to receive tenders from 
contractors whom it is thought would not be able to carry 
a contract through satisfactorily, but it is undoubtedly one 
that has been abused, and that prevents that fair competi- 
tion which the contract system is sup to secure. 

These are only a very few of the questions debated by 
the Congress. A reference to all, or anything like all, 
cannot be made here, but many of them were of the 
greatest importance both to contractors and those who 
employ them. The second and third sections were devoted 
to the many questions which form part of the varied con- 
ditions of contract, and the fourth section dealt with 
the progress in the art and method of construction. 
The latter section seems to have done but little work, 
though the mzny mechanical and civil engineering 
questions placed upon the list of subjects under 
this head indicate an intention to encourage very 
useful discussions. The work of the Congress, and the 
programme of work—not carried out as completely as was 
intended—showed that a very useful part might be played 
by a society of contractors in this country. here ‘are 
already several in Belgium, and with the growth of the 
number of technical societies in this country it is somewhat 
surprising that contractors have no representative institute. 
A good many contractors belong to our engineering 
societies ; bui the questions in which they are directly 
interested are seldom discussed, and for some reason con- 
tractors are looked upon as non-technical members, 
although some of our most able constructive engineers are 
contractors. Some contractors might consider that little 
benefit would result from discussion of technical subjects 
by members of such a society; but this would not 
be generally admitted, for although many contractors are 
successful owing to early severe practical experience, and 
to shrewdness and intuitive constructive ability, there are 
many whoare successful owing to better education and to 
acquired administrative ability, but who know that an 
exchange of ideas in discussions upon methods of opera- 
tion would be beneficial to all, even to the most shrewd 
and experienced. Experience is not the only acquirement 
necessary for success, and the most profitable work ; for we 
have very recently seen a very experienced contractor per- 
forming certain work in a rude costly way, which showed 
that on some sorts of work he might very profitably have 
gained useful ideas from some engineering contractors 
instructed in the use of more modern machinery. To the 
Belgians we owe the first Congress of Contractors, but we 
may certainly say that English contractors might with 
advantage follow the Belgian example. 

RAILWAY COLLISION AT BLACKBURN. 

A rrw days ago the Blackburn station of the Lancashire 
and Yorkshire Railway Company was the scene of a collision 
which has resulted in more or less serious injury to forty persons, 
and up to the present in the loss of five lives. In view of the 
official enquiry, which has already been opened by Col. Yolland, 
and in which Capt. Galton will act on behalf of the railway 
company in investigating all the facts which can be obtained, it 
would be premature to put forward any conclusions as to the 
cause of the disaster, but the circumstances, as far as at present 
ascertained, under which the collision took place, may be briefly 
described. It may be remembered that some time ago a direct 
route from Manchester to the North was opened by the construc- 
tion of a short line from Chatburn to Hellifield, joining the 
Lancashire and Yorkshire Railway with the Midland Company 
at the last-named place. Express trains were at once introduced 
to run between Manchester and Hellifield, stopping only at 
Over Darwen, Blackburn, and Clitheroe, and through carriages 
for both Glasgow and Edinburgh were put on by both companies. 
Two or more of these carriages have been sent regularly on the 
Manchester train, which have not been uncoupled until they 
reached Hellifield, but one or two have been sent from Liverpool, 
and these have had to be uncoupled at Blackburn, as well as at 
Hellifield. One of the Liverpool and Yorkshire express trains is 
due in at Blackburn at 3.6 p.m., and out again at 3.9 p.m., whilst 
one of the Manchester and Hellifield express trains is due in at 
3.14 and out at 3.19 p.m. The last carriage of the Liverpool 
train is generally the “through” one, and this being taken off by 
an engine in readiness at Blackburn is afterwards attached to the 
front of the Hellifield train and sent on with the other “through” 
carriages which invariably come next the engine. It was between 
these two trains that the collision occurred. The train from 
Liverpool happened to be late, and was standing between the 
platforms in the Blackburn station when the Manchester train 
came up in the rear. Usually the Manchester train runs through 


the station and pulls up at what is termed the tunnel platform, 
which is at the further end, but on this occasion it ought, as is 
sometimes thecase, to have stopped before getting half way through 
the station, and to have set down its passengers for Blackburn 


there. At the time of the accident, an engine which is used for 
working a local loop line and for shunting was standing behind 
the Liverpool train, having been coupled to a “through” 
carriage, for the purpose of taking it off and removing it to a 
siding until the Manchester train should come up. A minute or 
two later the Liverpool train, already five minutes behind its 
time, would have gone on to Accrington and Yorkshire, and the 
shunting engine would have followed it into the tunnel, thus 
leaving the main line clear. But before this could be 
done the Manchester train came into the station, running 
almost at full speed, and before it could be pulled up 
was in collision with engine and train along the plat- 
form. The engines struck one another with such force 
that they became interlocked whilst the nearest carriages on 
both trains were piled up one upon the other, smashed or tele- 
scoped, and but for the fact that the shunting engine received 
the first shock of the collision there is little doubt the disaster 
would have been of a much more serious character even than it 
has been. As to the actual cause of the catastrophe, widely 
different opinions are at present expressed, but there are two 
facts which are not in dispute. Shunting was going on in the 
station when the Manchester express was due in, and the Man- 
chester train came in at a speed variously estimated, but gener- 
ally stated to have been at least thirty-five miles per hour. It 
is not an unusual circumstance for the Manchester train to come 
into the station whilst shunting has been going on, but the driver 
of the express has a full view into the station for upwards of 
300 yards before he enters, and under ordinary circumstances, 
with proper control over his train, ought to be able to pull up 
long before reaching any obstruction which he would be 
able to see in his way. In this case the Manchester train 


which consisted of a heavy bogie express engine, two 
Scotch carriages, and a van, a first, second, and two 


third-class carriages had pulled up at Darwen station, which is 
four miles distant from Blackburn, and between the two stations 
there is a gradient of 1 in 100 until within 26 chains of the 
Blackburn station, where the line is on the level, and at which 
point there is a signal-box, after which there is a perfectly 
straight run with nothing to obstruct the view of the driver into 
the station. In leaving Darwen station the only steam required 
is just what is requisite to start the engine, the incline after- 
wards being sufficient to carry it on to Blackburn, and as the 
train in question passed the signal-box steam was observed to be 
shut off. The train was provided with a new Westinghouse 
automatic brake with all the most recent improvements, and 
although the driver was running this particular journey for the 
first time he had previously been in charge of express trains on 
the same line, and was well acquainted with the working of the 
Westinghouse brake. In the official account published by the 
railway company it is stated that “the driver had not 
sufficient control of the train, but from what cause has not been 
ascertained,” but both the driver and the guard assert that the 
brake was put on, but would not act. So far as the accident is 
concerned the questions at issue would seem to be whether, in 
the first place, the driver of the express train should have been 
allowed to pass the signal box whilst another train was 
shunting in the station; then, when the driver had passed 
the signal box, and being in full view of the train stand- 
ing in the station, he took proper measures for pulling 
up, for which he had more than ample distance, and, lastly. 
whether the brake, supposing it to have been applied, failed in its 
operation. These, of course, are questions which can only be 
decided by the official inquiry, as, prior to this, the railway 
authorities, on the one hand, have naturally been very reticent 
in expressing any opinion, whilst, with regard to the brake, any 
investigation has been impossible, as the whole of the wrecked 
engines and trains were taken charge of by the police. 


THE BARRANQUILLA WATER SUPPLY. 

Tue South American republic known as the United States of 
Colombia, formerly called New (Granada, is probably not much 
known to the generality of English people, though the two 
important ports of Panama and Colon alias Aspinwall are com- 
prised within its limits. Considerable improvements have been 
effected throughout the country generally within the past ten 
years, and amongst those of some interest is the Barranquilla 
Water Supply Works. Barranquilla is a town of about 16,000 
inhabitants, situated on a small loop or “turn-out” of the river 
Magdalena, from the mouth of which it is situated about six 
miles, The actual port, Salgar, is about fifteen miles from Bar- 
ranquilla by railway, and here the steamers of the Royal Mail, 
West India and Pacific, Hamburg-American, Atlas, and Trans- 
atlantique companies, call monthly, the passengers when landed 
being immediately despatched to Barranquilla, which is thus 
virtually made the import town of the country. Until the year 
1878, the supply of drinking water for the town was derived 
from the above-mentioned loop of the Magdalena—locally termed 
Caho—and in this same stream were washed all the clothes 
of the town, to say nothing of innumerable human beings, 
horses, donkéys, pigs, and dogs. This state of things 
became so bad that a local company was formed for the 
purpose of constructing a waterworks which should supply 
the town with pure water from the river Magdalena, 
and after the usual preliminaries the appointment of con- 
sulting engineer was assigned to Mr. Heber Duckham. With a 
staff of skilled workmen whom he took with him from England 
his plans were soon carried into effect, and in March, 1880, the 
water of the Magdalena was first delivered to the town. The 
desired end having been attained, the work of the consulting 
engineer was completed, and the works handed over to the resi- 
dent engineer, Mr. C. Simmons Church, in whose charge they 
remain. Already upwards of 180 services have been laid. 
The water is drawn from the Magdalena by two of Tangye 
Bros’. 10in. Special pumps, placed on board of a_ barge 
moored about 20ft. from the shore, and on the upper deck of 
which are five filters made by the Silicate Carbon Filtering Com- 
pany. From these the water passes through a 10in. main, one mile 
and a quarter in length, to the pumping station in the 
town. Here there are a pair of 14in. cylinder high-pressure 
horizontal engines, with four 7in. plunger pumps fixed on the 
bed-plate, and pumping into an accumulator with 20in. ram, 
weighted to 35 lb. per square inch. The boilers, two in number, 
are of the locomotive type, and are provided with two furnaces 
each suitable for burning wood, the whole of this work being 
manufactured by the East Ferry-road Engineering Works, Mill- 
wall. The street mains are 6in. diameter in the principal streets 
with 4in. and 3in. mains in the side streets. The service pipes 
are principally of lead, in. and gin. diameter, and the supply of 
water is from 6 a.m. to 4p.m, Within twelve months the works 
will probably be earning a good dividend. The Barranquilla 
Waterworks are on asmall scale, but the description of them is 
useful as showing how simply and cheaply a small town may be 
provided with a good water supply. 


MANAGEMENT OF COLLIERY BOILERS, 


THE South Staffordshire and East Worcestershire Institute of 
Mining Engineers have done what, in view of the Employers 


Liability Act, and of contemplated further legislation of the 
same class, is a prudent thing. They have drawn up a number 
of “suggestions to proprietors and users of steam boilers,” and 
have compiled a series of “rules for the working and manage- 
ment” of such machinery. If the “suggestions” should 
bear the fruit desired, we shall in the future hear less of the 
buying of old and well-worn boilers at a worked out colliery, and 
setting them up at newly-opened mines, and the recent sentence 
to a year’s imprisonment of the owner of a boiler not used for 
colliery working is conclusive that they are not pit proprietors 
alone who might ponder these “suggestions” with advantage. 
The Institute do not claim originality for the views which they 
formulate when they lay it down that “ boilers of first-class con- 
struction, on sound principles, are best and most economical in 
every respect, and good quality should be the main considera- 
tion.” Self-evident though such salutary truths are, they need 
to be again and again dinned into the ears of men who imagine 
that economy consists in lowness of first cost. Nor are the engi- 
neers less prudent in advising that unless proprietors and users 
are competent to judge upon the suitability of boilers for various 
requirements, and the various conditions under which they have 
to work, “the duty of deciding such matters should be placed in 
the hands of a person qualified to advise, and on whom would 
rest the responsibility in case of mishap.” 


LITERATURE, 


Resources of South-West Virginia, By C. R. Born. 
York ; John Wiley and Sons. 1881. 


Tue portion of the Apalachian range between the north 
eastern corner of Tennesee and the Valley of New River, 
to which this volume refers, is one of extreme interest, 
whether it be regardel from the economic sense or 
geological point of view. The structure of this country 
will be familiar to many of our readers from the classic 
works of Sir Charles Lyell, the surveys of Pennsylvania, 
by the late Professor Rogers, and other geologists upon the 
same chain further north, but we have not hitherto had so 
detailed a notice of the mineral deposits of the better 
known portions of the region as that contained in the 
present volume. Speaking generally, the country consists 
of a series of parallel folds, following a generally N.E.-8.W. 
course, about thirty miles broad, between the plateau of 
the Ohio coal basin on the west, and the blue mountains 
of Virginia, North Carolina, on the east. Within this 
distance are found the whole series of formations from the 
lowest silurian to the coal measures, each with its charac- 
teristic group of mineral coo. The most important of 
these are the iron ores, which appear in the lowest silurian, 
or Polidam sandstone series, as beds of manganiferous 
hydrates of great thickness, and also in the Dyestone ore 
series of the upper siluvian period, and those of the 
carboniferous limestone. These generally form great 
cavernous deposits, following the flexures of the rocks, or as 
a miner of the region adjoining this to the north described 
it to us, “in rainbow arches,” often holding enormous 
quantities of ore in comparatively small space, in which 
respect they may be compared to the great churns of the 
Furness district. In fact we may say with the author— 
“Tt is difficult to know where to begin the description of 
the brown hematite ore, there is so much of it.” In the 
centre of the district there are considerable deposits of 
lead and zine ores, and in the older formations to the 
south-east, although not literally within the same area, 
being in the State of North Carolina, are the Ore Kno 
mines, where about 1000 tons of copper are extracted 
yearly from a low class of pyrites ore by the Hunt and 
Douglas process, These and many other deposits of actual 
or prospective value are described by the author in con- 
siderable detail ; but as the description is arranged 1 
counties, and there is no index, finding the notice of any 
particular place is rather hard work, The district is 
evidently in a poor and backward condition, and from the 
forcible language used in reference to the prevaler: 
“Demagoguery,” a new verbal coinage of the author, w: 
believe, it would appear that the race of carpet baggers ie 
not yet extinct in Virginia. The author has, among other 
subjects, some peculiar notions on agricultural chemistry. 
A theory on the fertilising action of gypsum, founded on 
the belief that the constituents of that substance retain 
the full properties of sulphuric acid and caustic lime 
unaltered, is set forth at considerable length. The author 
considers that if this belief were to be properly dissemi- 
nated among the farmers it might counteract the per- 
nicious activity of the agents of Yankee fertilisers, and so 
keep money at home. How far the crops might benefit 
by the change is not stated. 


8vo, New 


British Association Meeting at Swansea, Scientific Papers and 
Full Report of the Meeting. Swansea: C. Sweney and Co. 
1880. People’s edition. 

Tue approach of the meeting of the British Association at 
York reminds us that we have not yet noticed this book, 
which presents in a cheap and handy form the addresses 
and scientific papers read at the Swansea meeting, together 
with a notice of the places of interest which were visited 
during the meeting. Many papers of real value and 
interest read at the British Association meeting are never 
fully reported in such a way as to be accessible at a mode- 
rate cost to the ever growing science reading public. They 
are published in the Association reports, but these cannot 
be said to be at the command of large numbers who 
would be glad of them. The publishers propose to con- 
tinue the publication of these reports, and it may be hoped 
that they will receive that support which will enable them 
to do so. Not the least interesting parts of the volume 
are those which describe the geology and the industrial 
resources of the district of Swansea, and although the 
addresses of the presidents of the sections are more fully 
given than the chee business of the meeting, the attempt 
to collect and publish a succinct account of these meetings 
should be favourably received. The report of the Swan- 
sea meeting is the first published, and has the fault that 
some papers are too briefly referred to, though the volume 
contains sixty-eight closely printed pages, and that it has 
no index or table of contents, but these may be remedied 
in the report of the York meeting if the publishers should 
determine to follow up their project, 
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TRIALS OF STRING SHEAF BINDERS AT DERBY. 
No. I, 

AFTER a week’s postponement, rendered necessary by 
the unripe condition of the crops on the 1st of the month, 
the trials of sheaf-binding machines, using any other binding 
material than wire, instituted by the Royal Agricultural 
Society of England, began on Monday morning, the 8th 
inst. By nine o'clock, the time appointed for beginning 
operations, there was a very large number of gentlemen 
interested in these triais already collected on the farm of 
Mr. Hall, at Thulston, and the distances that many of 
them had come testified to the importance of the interests 
involved. The morning was perfect for reaping, though 
ominous clouds in the south-west led many to hazard con- 
jectures, which unfortunately turned out too well founded, 
that the Royal Agricultural Society would not on this 
occasion escape the fate which had visited them so often. 
The corn stood ripe and upright in the various plots into 
which the fields had been divided, and the ground was 
level and dry, The published list of the competitors 
contained twenty entries, not by as many firms, however, 
for many names appeared more than once; but the 
rules of the society, which objects to different machines 
being used for different kinds of corn in these 
trials, together with non-attendance for unknown reasons, 
have reduced the actual list of competing machines to 
seven, These are as follows:—Mr. W. A. Wood, the 
McCormick Harvesting Machine Company, the Johnston 
Harvester Company, Messrs. Samuelson and Company, 
Messrs. J. and I’, Howard, Messrs, Aultman and Company, 
and Mr, H. J. H. King. All these machines were to be 
seen at the show, except the second named, which was 
delayed by the stranding of the steamship Britannic, and 
has only lately arrived in rather a weather-beaten condi- 
tion, The trials are to be made upon oats, barley, and 
wheat, and the plots for the preliminary trials are about 
half an acre in extent. Shortly after half-past nine 
o'clock, the judges and engineers of the society having 
arrived upon the ground, a start was made upon the oats 
by the three machines belonging to Mr. Wood, Messrs. 
Samuelson and Co., and the Johnston Harvester Company. 
It should, perhaps, be mentioned that the strength of this 
crop of oats varied a good deal in different parts of the 
field. These three machines all belong to the class which 
has the automatic trip—that is, the binding gear is thrown 
into action by the pressure of the straw accumulated 
arriving at a certain value, independently of any special 
action on the part of the driver. The sheaves from 
Messrs. Samuelson’s machines were extremely neat and 
well separated from each other, a point to which farmers 
attach great importance, 

It would appear that it is impossible to secure the binding 
of every single sheaf. Here and there, even with the best 
binders, an occasional miss will occur, in which the corn is 
thrown out unbound. However, with Messrs. Samuelson’s 
machine this was extremely rare, and the neatness of the 
sheaves produced was remarkable. No doubt the short- 
ness of the crop in the portion allotted to this machine 
may have had something to do with this, as a longer straw 
is more likely than a shorter one to connect two sheaves 
and produce that hanging together which in other 
machines is so often observed to precede a miss in the 
binding. Mr. Wood’s machine had a stronger crop and 
longer straw to deal with, and the hanging together of the 
sheaves occurred far too frequently, and was almost 
always followed by a loose sheaf. The Johnston harvester 
went through a very fair performance; there was no 
hanging except at turning the corners, and the piece of 
work was finished in a shorter time than with the other 
machines, Notwithstanding the automatic character of 
the gear for binding, we believe it will be found that the 
sheaves produced in these machines vary very much in 
weight. 

At about 10.20 the next lot of machines started. They 
were those of the McCormick Harvesting Machine Com- 
pany, Messrs. Howard, and Messrs, Aultman and Co, Of 
these, the first-named only has the automatic trip. We 
believe it made no miss in binding during this trial, and 
the sheaves were neat, though, perhaps, rather too tightly 
bound. There was no hanging together or check in this 
run, The machine of Messrs, Aultman and Co, was not 
so successful in separating the sheaves, though this was 
not so often followed by an unbound sheaf as in some 
other machines, Sometimes as many as three sheaves, 
clinging closely together, were ejected at one time. To 
avoid this a man walked by the machine, and assisted the 
delivery of the sheaf. The tension of the string which 
binds the sheaves varies a good deal in this machine, some 
of the sheaves being rather too loosely held together, while 
at other times the fault is in the other direction. In 
Messrs. Howard’s machine there is a tendency in the 
sheaves to cling together, but this is not accompanied to 
any extent with missing the binding. Mr. King attempted 
arun after the three last had finished their plots ; but his 
machinery had not been fully adjusted, and after one 
course the trial stop As far as one could judge from 
this short performance, the chief fault in the sheaf produced 
was the uncertain position of the string upon it. Sometimes 
this was near the bottom of the straw, and sometimes amon 
the corn. Unfortunately at 11.25 the rain began, an 
experiments were stopped till the afternoon. It was no 
light shower which could give a check to the ardour of the 
judges and other officers of the society, but a heavy down- 
pour of some hours’ duration, which soaked the crop 
through and through. Indeed, we think it a pity that. 
the experiments should have been continued at all under 
circumstances in which practical harvesting would have 
been out of the question. However, after a short lull in 
the rain, the machines of Mr. Wood, Messrs. Samuelson, 
and the McCormick Harvesting Company, went into the 
wet barley. The machine of Mr. Wood worked most 
rapidly, but the clinging of the sheaves and the failure to 
bind were again very apparent. The stubble left by this 
machine was the shortest and most even of the three. 
The machines of Messrs, Samuelson and the McCormick 
Company left a very ragged, long, and uneven stubble in 


this trial, though the delivery and binding of the sheaves 
seemed to be as good as in the oats trial. The binding in 
the former was rather too tight. 

The remaining machines, with the exception of that of 
Mr. King, then attempted a trial; but Messrs, Howard’s 
machine having too smooth a face to the driving wheel, 
was unable to drive all the gear in the wet condition of the 
ground, The damp weather had no doubt tightened the 
canvas carriers, and thereby added to the work to be done, 
but this was the only machine that was found incapacitated 
through the action of the rain. Unfortunately the plots 
assigned to this machine and to the Johnston harvester 
were in juxtaposition, so that the latter machine was 
blocked by the former, and could not proceed, and that 
of Messrs, Aultman alone went through with its work. 
There was no improvement in the separation of the sheaves, 
and the misses were rather more frequent than in the 
trials among the oats, The sheaves too that issued singly 
were somewhat wanting in neatness. The whole of these 
barley trials must be looked upon as unsatisfactory, on 
account of the condition of the crop, and it is to be hoped 
that before the investigations are brought to a conclusion 
all these machines may have a more favourable oppor- 
tunity of demonstrating the advantages which are claimed 
for them. It may be here said that throughout these 
trials there has been as yet no wind at all, which, as the 
investigations are in other respects to be so thoroughly 
carried out, is a matter of regret. Probably Messrs. 
Howard’s machine was as well protected from the wind as 
any other of the seven competitors. 

We shall have more to say on these trials, and of the 
machines, in another impression, but the following are the 
awards of the judges, which were made known on 
Wednesday evening :—Gold medal: Messrs. McCormick 
and Co, Silver medals: Messrs. Samuelson, Messrs. 
Johnston and Co. Highly commended: Mr. H. J. King, 
for principle of tying and separating sheaves. The only 
gleaning binding machine which entered the field was that 
of Mr. J. G. Walker, made by the Notts Fork Company, 
but no official trials of this were made. 


PATENT LAW REFORM. 

THE accompanying draft of a Bill for the Amendment of the 
Patent Laws has been prepared by a committee of the Society of 
Arts, and is published by the Council of that Society for considera- 
tion. It is proposed to summon a public meeting in the autumn 
for the discussion of the Bill, after which measures will be taken 
to obtain its introduction into Parliament in the session of 1882. 
The following is a list of the cominittee by whom the Bill has been 
prepared :——Sir Frederick J. Bramwell, F.R.S., chairman ; F. A. 
Abel, C.B., F.R.S.; Alfred Carpmael; Sir Henry Cole, K.C.B.; 
Captain Douglas Galton, C.B., F.R.S.; W. H. Perkin, F.R.S.; 
C. W. Siemens, LL.D., F.R.S.; H. Trueman Wood, secretary :— 

A BILL 


To Consolidate with Amendments the Law concerning Letters 
Patent for Inventions, and for other purposes, 
The Bill commences with the usual preamble, which is followed 


by-—- 
PART IL. 
PRELIMINARY, 
1.—(1) This Act may be cited as the Patents for Inventions Act, 
88 


(2) This Act extends to the Channel Islands and to the Isle of 


an. 

(3) This Act comes into operation (except where it is otherwise 
expressed) on the first day of January, 188 , which time is herein 
referred to as the commencement of this Act. 

2.—The Acts described in the first schedule to this Act are 
hereby repealed as from the commencement of this Act to the 
extent in that schedule mentioned. 

All rules and regulations made under any of the enactments 
repealed by this Act are also hereby repealed as from the com- 
mencement of this Act. 

3.—In this Act—{Here follows the usual interpretation of terms. ] 

I,—EXCEPTION FROM STATUTE OF MONOPOLIES, 

4.—All patents duly granted under this Act are hereby excepted 
from the operation of the Statute of Monopolies, and shall not be 
invalidated or affected by anything therein contained. 


II.—SvupJsect MATTER OF PATENTS. 


5,—A patent may be granted under this Act for— 
(a) Any manufacture or any product not being a natural 


(1) Any machine, or any means of producing any manufac- 
ture, product, or result ; 
(c) Any process or method of producing any manufacture, 
or result ; 
(d) Any part of a machine, means, process, or method of 
producing any manufacture, product, or result. 

6.—(1) A patent may be granted to any person, whether a 
British or foreign subject, declaring himself to be the inventor of 
an invention within the meaning of this Act, or to his executors, 
administrators, or assigns, or to his or their attorney or agent 
— to the provision made by this Act for inventions patented 
abroad, 

(2) Where two or more persons declare themselves to be joint 
inventors of an invention within the meaning of this Act, a patent 
may be granted to them in their joint names, subject to the like 
provisions as in the case of a single patentee. 

7.—(1) Where a grant of privilege has been made by letters 
patent or otherwise for the y or exclusive use or exercise 
abroad of an invention, a patent for that invention can only be 
granted to the foreign or colonial grantee, or his legal personal 
representative (by himself, his attorney, or agent); and can only 
be granted to him on his written application within twelve months 
from the date of the foreign or colonial grant, or of the earliest of 
them if more than one, or where the same is or are existing at 
the commencement of this Act, then within twelve months after 
the commencement. 

(2) The patent, if granted, shall not be affected by the pubiica- 
tion of the invention in the United Kingdom, the Channel Islands, 
or the Isle of Man, by means only of the circulation or republi 
tion therein within those twelve months of copies of any foreign or 
colonial grant in respect of the invention or oF any specification or 
other document connected with that grant. 

(3) The patent, if granted, shall not be affected as to duration or 
otherwise by the expiration or determination in any other manner 
of the foreign or colonial grant. 

III.—CoMMISSIONERS OF PATENTS AND EXAMINERS. 

8.—(1) There shall be a Board of Commissioners of Patents for 

Inventions, in this Act referred to as the Commissioners : 
. (2) At any time after the passing of this Act her Majesty may, 
by warrant under the Sign Manual, appoint three persons to be 
Commissioners, of whom one shall be experienced in engineering, 
peg ey be experienced in chemistry, and ong shall be experienced 
in the law; 


(3) On the occurrence of any vacancy her Majesty may frem 
time to time in like manner appoint a person of qualifications 
similar to those of the vacating Commissioner to fill the vacancy : 

(4) The Commissioners shall have an official seal, and impressions 
thereof shall be judicially noticed and admitted in evidence. 

9.—(1) The Commissioners may from time to time after the 
passing of this Act, subject to the sapeevel of the Treasury, 
appoint such persons qualified by knowledge of manufactures or 
science or arts, as they see fit, to be Examiners of Patents. 

The instrument of appointment shall in each case state the 
pa of the Commissioners that the person appointed is so 
qua 


IV.—APPLICATION FOR PATENT. 


10.—(1) An applicant for a patent must lodge at the Patent- 
office an application and dedandion in the prescribed form, 
accompanied by a specification describing the nature of the 
invention (in this Act termed the Provisional Specification). 

(2) Notice of the application, but not of the contents of the 
provisional specification, shall be published by the Commissioners. 

(3) On the grant or refusal of a patent, or on failure to prefer a 
request for sealing within the time allowed, the provisional specifi- 
cation shall be destroyed in the Patent-office; and until it is so 
destroyed its contents shall be kept secret. 

11.—The publication or public use of the invention after the 
application and within a period of rine months from the date of 
the application shall not prejudice the grant of a patent for the 
invention—which protection from the consequences of publication 
or public use is in this Act referred to as provisional protection. 

12.—(1) The application and its accompanying documents shall 
be referred by the Commissioners to an Examiner, who shall report 
to them his opinion— 

(a) Whether the invention is subject matter for a patent ; 

(b) Whether the title of the invention sufficiently indicates 
its nature, and whether the provisional specification is in 
accordance with the title. 

(2) A copy of the report shall be furnished to the applicant, and 
he may within the prescribed time appeal to the Commissioners 
against it. 

(3) If the Exami reports against the title and the provisional 
specification or either of them, and his report is not appealed 
against, or is affirmed on appeal, the application shall not be 
further proceeded with, unless the applicant within the prescribed 
time amends the title or provisional specification, as the case may 
be, to the satisfaction of the Commissioners. 

(4) If the Examiner reports that the invention is not subject 
matter for a patent, the application may, notwithstanding that his 
report is affirmed on appeal, be proceeded with ; but in that event 
every copy of the patent if granted and every oifice copy of the 
8 cation shall bear on it a short statement of the report of the 

xaminer. 

13.—(1) At any time during, and not less than three months 
before the expiration of, the period of provisional protection, the 
applicant may lodge at the Patent-office a further specification, par- 
ticularly describing and ascertaining the nature of the invention 
and in what manner it is to be performed—in this Act termed the 

plete Specification or the specification—together with a written 
request for the sealing of the patent. 

(2) If he fails to do so, the provisional protection shall cease and 
the application shall not be proceeded with, save by special leave 
of the Commissioners, on proof to their satisfaction of reasonable 
excuse for the failure. 

14.—(1) The applicant may, if he thinks fit, instead of lodging 
a provisional specification lodge a complete specification and request 
for sealing, with his application and declaration in the first 
instance. 

(2) In that event the provisions of this Act relating. to the 
i gaat specification and to provisional protection shall not 
apply. 

5,—(1) On the lodging of the complete specification the Com- 
missioners shall again refer the ease to an Examiner. 

(2) The Examiner shall report to the Commissioners his opinion— 

(a) Whether the lete specification is in accordance with 
the title and with the provisional specification (if any) ; 
provided that the applicant shall be allowed, at any 
time before the Examiner reports, to modify his com- 
plete specification by omitting therefrom any matter 
contained in the provisional specification. 

() Whether the claim of the applicant is defined with suffi- 
cient clearness, 

(3) A copy of the report shall be furnished to the applicant, and 
he may within the prescribed time appeal to the Commissioners 

inst it. 

(4) If the report of the Examiner on any question submitted to 
him is adverse to the applicant, and is not appealed against or is 
affirmed on appeal, the application may nevertheless be proceeded 
with ; but in that event every copy of the patent if granted and 
every office copy of the specification shall bear on it a short state- 
ment of the report of the Examiner. 

16.—The Commissioners shall publish the lete specification 
as soon as may be after it is finally settled, and thereupon for the 
residue of the period of provisional protection, or—where no pro- 
visional specification has been lodged—for nine months after 
lodging the complete specification, the applicant shall have the 
like privileges oan rights as might have been conferred by a patent 
for the invention sealed as of the date of the application. 

17.—(1) The Commissioners shall publish notice of the time 
appointed by them for considering the grant of a patent. ; 

(2) Any person may, within the prescribed time, give notice to 
the Commissioners of his intention to oppose the grant, on the 
ground of the applicant having obtained the invention from him, 
but on no other ground. te 

(3) The Commissioners shall hear such person, if in their opinion 
entitled to be heard, as well as the applicant, before the expiration 
of the period of provisional protection, or (where no SE 
specification has been lodged) of the nine months after odging the 


18,—If the decision of the Commissioners is in favour of the grant, 
the Commissioners shall cause to be made out and sealed with 
their seal a patent in the form in the second schedule to this Act, 
or in such other form as may be prescribed. 

19.—(1) Every patent shall be dated the day of application for 
it [save that, where the Commissioners so direct, a patent may be 
dated the day of the sealing, or any day between the day of the 
application and the day of sealing. ] 

(2) Every patent shall be sealed as of the day of its date. 

(3) But it shall not be competent for the patentee to take any 
— in respect of an infringement of the patent committed 

fore the publication of the complete specification. 

20.—The term limited in every patent for the duration thereof 
shall be seventeen years from its date. 

21.—Every patent when sealed shall have effect throughout the 
United Kingdom, the Channel Islands, and the Isle of Man. 

22.—(1) Every patent shall notwithstanding anything therein or 
in this Act, cease at the end of the fourth or the eighth year of its 
term, unless in the fourth and in the eighth year respectively of its 
term the patentee takes out at the Patent-office a certificate of 
renewal which shall be granted on his request in writing. 

(2) If, nevertheless, in any case, by acc:dent, mistake or inad- 
vertence, the patentee fails so to take out a certificate of renewal, 
he may prefer a request to the Commissioners for an enlargement 
of the time for taking it out. 

(3) Thereupon the Commissioners may if they think fit enlarge 
the time accordingly, but not in any case so as to extend beyond 
six months from the end of the fourth or the eighth year aforesaid 
(as the case may be). 

(4) No proceeding shall be taken in respect of an infringement 
committed within the enlarged time, save by special leave of the 
Commissioners, 


(To be continued, 
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BOILERS OF THE STEAM-TUG GAME-COCK. 


SECTION A.A. 


LONCITUDINAL SECTION 


ALMOND’S 


SHAFTING 
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THE annexed woodcuts illustrate a coupling for communicating 
motion from one piece of shafting to another, at any angle within 
a given range. It isa very ingenious thing, but whether it is 
suitable for any but comparatively light shafting needs experience 
to enable one to say. It is the invention of Mr. T. R. Almond, 
of Pearl-street, Brooklyn, and seems to be made by the Putnam 
Machine Company, Liberty-street, New York. The arrangement 
may be very useful in some situations, and its construction will 
easily be gathered from the illustrations which we reproduce 
from the American Machinist. 

Fig. 1 shows the device arranged as a hanger, to be placed 
upon the ceiling in the same manner as any ordinary hanger. 
The two pulleys stand in a vertical position, and at right angles 
to each other. A belt from the main line will, by virtue of the 
reciprocating and rotative motion of slide C, drive both pulleys. 
The cra:k head, Fig. 2, contains a ball D, through which a 
hardened steel pin E passes. This steel pin is firmly secured to 
the slide C, but moves freely in the ball, so that when the shaft 
H is made to turn, the slide C will move up and down and 


_ partly around the post B, causing, as it does so, a regular circular 


motion to be given to the opposite crank G. Both cranks are 
fitted up precisely alike, and connected with the slide C, as 
shown by the cross-section in Fig. 2. The centre lines of the 
cranks H intersect at a point corresponding with the centre line 
of the vertical post B. The pulleys are made to overhang the 
bearings as much as possible, for the purpose of equalising the 
strain upon them. The balls D and their seats are lubricated 
by means of a passage through the pin E, to the oil cups on the 
slide C. The slide C lubricates itself by its lower end coming in 
contact with oil, contained in the recess F. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Upon ’Change in Birmingham this—Thursday—afternoon, and 
also in Wolverhampton yesterday, sheet makers were besieged 
with offers to buy, and the galvanisers and merchants doing an 
export business were anxious to place orders for early execution. 
The latter desired deliveries in London, Liverpool, and Hull for 
shipment to Australia, Russia, and India in particular. Makers, 
however, would not accept all the work offered them ; indeed, 
they could not, in the present satisfactory state of their order- 
books. For common shipping qualities, they demanded as works’ 
prices :—Singles, £7 5s.; doubles, £8 5s.; and lattens, £9 5s. 
Galvanising qualities were an addition to these prices of 10s. upon 
singles, 5s. upon doubles, and between 10s. and 15s. upon lattens. 
American buyers of hoops would seem to have made up their 
minds that English prices are likely to continue to rise. Some 
makers announce this week that they are in receipt of communica- 
tions from U.S. consumers offering to take the whole of their next 
year’s output. But such offers meet with noacceptance. Although 


it is left with makers to name a reasonable price, they refuse to 


entertain the idea; for they are already sold as far forward as for | 


the present they care to be. Prices remain at about £6 10s. to 
£6 15s. at the works for ordinary sorts, though common sorts can 


be had at as low as £6, the marked iron firms, however, demand- | 


The long-continued depression in the marked bar trade is with- 
out any conspicuous relief. Masters are only working from hand- 
to-mouth, and even then the plant is but partially employed. 
Most of the orders are coming through London for consump- 


COUrL Ins 


and bucket out of a Douglas No. 4, and it weighed down 3 lb., 
the same parts of an Evans No. 4 weighed 2]lb. 100z. The metal 
of the case and spout of the English pumps was evidently run out 
thinner in some parts than that of the American. Yet at the 
parts where most wear would take place there was an evidence of 
strength. Inthe Evans pump there isa brass seat to the valve, 
and one thickness of strong properly cupped leather on the bucket, 
andin the Douglas an iron valve seat and two thin ill-fitting pieces 


| of leather. I observed that the English pump could be moved 


tion in the colonies and other foreign markets where Staffordshire | 


marked iron maintains the high reputation for quality which it has 
long enjoyed. Current bar rates are £7 12s. 6d. for Earl Dudley’s, 


£7 10s. for New British Iron Company and Messrs. John Bradley | 


and Co., and £7 for the remainder of the leading houses. Sheets | 


and plates, rolled by the same makers, are £1 10s. per ton above 
the bar prices. ~ 


The thin sheet houses, whose products are used for stamping and | 


best working-up purposes, reported to-day an active sale on home 
and foreign account. Prices to actual consurners—not merchants 
—of such firms as Messrs. E. P. and W. Baldwin and Co. were :— 
£11 Severn singles; £12 B.B. quality; and £13 B.B.B. quality. 
There were American inquiries on the market for stamping sheets 
of — quality, for which makers’ quotations were about £25 
per ton. 

Pig iron makers announced in numerous instances that they 
were now selling pretty much all their make. They prefer to 
maintain this amount of custom at present prices rather than 
advance rates with the risk of uncertain employment. It is, there- 


fore, only upon former minimum rates that higher prices are at | 
Quotations for pigs in general remain | 


date being secured. 
unchanged upon those given in my last report. Lately Messrs. 
3agnall, of West Bromwich, have blown out one furnace, anda 
furnace at the Level, Brierley Hill, is likely soon to follow suit. 

The directors of John Bagnall and Sons, Limited, of the Golds 
Hill Ironworks, West Bromwich, propose to raise a further £20,000 
by the creation of 10,000 new pre-preference shares of £3 each, £1 
- — is to be accredited as paid up on account of losses in 
rade. 

This week I havehad an opportunity of comparing a set of hand 
pumps made by a well-known English pump firm, with a set made 
by a well-known American pump firm. The English firm was 
Joseph Evans and Sons, Wolverhampton, and the Transatlantic 
firm was W. and B. Douglas, Middletown, Connecticut, U.S.A. 
The set included the sizes ranging from No. 0 to No.6. A few 
comparative figures will be of interest alike to makers, to buyers, 
and to users of such pumps. As large numbers of these manufac- 
tures are exported the weight is a matter of importance. The 
English pumps were, in six out of the seven samples weighed, 
lighter than the American. The exception was the smallest, 
No. O size. This size of the Douglas weighed 14 lb. against the 
Evans 143 lb, The Douglas No. 1, which on the makers’ list is 


designated ‘‘ cistern pump,” weighed 18 lb. 2 oz., and the Evans. 


No. 1, 171b.40z. As the sizes increased, the difference was 
increasingly marked, until at No. 6, with brackets, the American 
weighed 53} Ib., and the English 47} Ib. 

The difference in the external appearance of the pumps was not 
sufficient to account for the difference in weights, I took the rod 


from its base for internal repair by the unscrewing of two small 
nuts and the simple lifting of the pump. The American pump is 
screwed into its base, and removal would be a very difficult matter 
when corrosion had set in. 

As to hardwares, it is satisfactory that the gradual improvement 
which has of late been going on in the colonial business should 
now be slowly extending to the home trade. The change is not at 
present conspicuous, still it none the less exists. Factors whe 
almost wholly confine themselves to home trading are, certain of 
them, beginning to send out travellers again, after a departure 
from this course of getting custom extending over some consider- 
able time. Some manufacturers announce this week that the 
recent calls from the factors as well as from the merchants have 
been of so encouraging a sort that formerly heavy stocks have now 
been reduced to quite a normal level. 

Anumber of the workmenand manufacturers of Birmingham. lately 
called together by the National Trades Defence League, to consider 
the bearing of the French Treaty negotiations uvon their interests, 
have forwarded to the President of the Board of Trade a resolution 
in which they ‘protest against the conclusion of a treaty which 
does not materially reduce the high French duties on British 
manufactures, and also does not provide for a twelvemonth’s 
notice of withdrawal.” They ask the president to use his influence 
in their behalf. Mr. Chamberlain, in reply, does not believe that 
a disregard of the principles mentioned in the resolution would be 
held by the majority of those interested to be sufficient to prevent 
the conclusion of a treaty ; and as to the duration, be points out 
that if the arrangement were a bad one, twelve months would be 
too long a time, and if it were advantageous to this country, its 
regulations should remain in force for a fixed period. 

The Birmingham Trades Council have secured the election to a 
trusteeship of the Mason Orphanage of one of its two workmen 
nominees, and at its last gathering it passed a vote of thanks to 
the Town Council for that corporation’s recognition of the principle 
of labour representation as exemplified in the election. 


NOTES FROM LANCASHIRE 
(From our own Correspondent.) 


Manchester.—So far as pig iron is concerned the market here has 
been very quiet during the past week, and with the make through- 
out the country still so much in excess of the present requirements 
of consumers there is naturally no anxiety on the ES of buyers 
to place out orders. Inquiries even for forward delivery, w ich 


were being pretty freely made, have been checked by the unfavour- 
able reports during the week from the principal iron-making 
centres, and to effect any sales of importance just now there i 
little doubt makers would have to give way upon late rates 
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Lancashire makers of pig iron who are tolerably well sold for the 
next few months are not pressing sales, and although little or no 
new business of importance is at present coming in, their quota- 
tions for delivery into the Manchester district remain very firm at 
44s. for No. 4 forge, and 45s. for No. 3 foundry, less 2} per cent. 

The Wigan Coal and Iron Company have just blown in an addi- 
tional furnace, which has been put upon spiegeleisen, but this will 
still leave four of their furnaces out of blast. 

With regard to outside brands of pig iron coming into this 
market, there is not much to report. Most of the makers bein 
well sold for the present are holding for late rates, but here anc 
there where they are not very well placed for orders there is a 
slight giving way to secure new business. 

Throughout the manufactured iron trade generally a decided 
improvement is being maintained. The new business recently 
coming in, it is true, has chiefly been on account of orders for 
shipment, but there has also been lately a very fair demand for 
common bars and sheets for home consumption, The result has 
been that most of the makers in this district have secured orders 
which will keep them fully going for the next three months, and 
for any further business they are holding out firmly for a substan- 
tial advance upon late rates. In many cases an advance of fully 
7s. 6d. per ton is being asked, and generally it may be stated that 
an advance of quite 5s. per ton has been obtained. For ordinary 
bars, delivered into the Manchester district, the minimum price is 
now £6 per ton; hoops average about £6 10s, to £6 12s, 6d.; and 
for sheets, from £7 15s. up to £8 per ton has been obtained. 

Amongst engineers there is a rapidly growing feeling of confi- 
dence that a revival in trade has commenced. Although the prices 
which have to be taken cannot yet be said to be remunerative, 
orders are coming in more freely, and inquiries are thickening, 
which, it is hoped, will lead to business of a more profitable 
character than of late. 

The foreign trade, especially, is improving. One of the largest 
engineering firms in the Manchester district is at present busily 
engaged on lathes, planing machines, and other heavy tools for the 
French marine yards, and there are also a number of American 
we at present afloat in this district for general enginecring 
tools. 

Some fair locomotive orders for abroad have also been received, 
and amongst these I may mention that the Vulcan Engine Com- 
pany at Newton-le-Willows, have in hand the construction of 

ocomotives for the Bombay and Baroda Railway Company. 

Messrs. W. and J. Galloway and Sons, of Manchester, have just 
completed their large new foundry, to which I referred a short 
time back in my ‘‘ Notes.” This foundry is probably one of the 
largest and must complete of its kind in the kingdom, and the firm 
are now able to turn out readily castings of from 40 to 50 tons in 
weight. 

So far as merchants are concerned the home trade continues only 
dull, but I hear that orders for exceptionally heavy mill machinery 
for France have just been placed in this district. 

An improvement of the Lehman hot air engine, which practically 
doubles its working power, has just been completed by Messrs. W. 
H. Bailey and Co., Salford. As is well known, the essential 
feature of the Lehman engine is in the difference of temperature 
produced at the opposite ends of the cylinder, an increase of cold 
at one end being quite as economical as an increase of heat at the 
other. In Messrs. Bailey’s improved engine, by an ingenious 
alteration of the water spaces at the cold end a more rapid conden- 
sation of the air has been effected, whilst a greater heating surface 
has been secured at the retort end. These engines, I understand, 
are meeting with such an increased demand that Messrs. Bailey are 
laying down additional plant for turning out this class of work. 

Recently I have pointed out the advantage which tool-makers in 
this district in some cases, and which they might very readily 
toa much larger extent secure to themselves by manufacturing 
numbers of small tools which are being sent over by continental 
and American makers, and upon which large profits are realised. 
If makers here would only adapt themselves to the production of 
these articles, which they weal have no difficulty in doing, they 
could readily secure a very remunerative trade, and in addition to 
one or two small tools now being made here, to which I have 
already referred, I may mention that last week I had brought 
under my notice a small drilling machine for pin holes on an 
American pattern, but more substantial in make, at 10s. 6d., 
whereas the American drill has been selling at 15s, 

In the coal trade there is not much to report since last week. The 
reductions in price which have been made by the colliery firms in 
the Manchester district have to some extent enabled them to keep 
their customers together against the competition of outside dis- 
tricts; but they have not led to any material increase of actual 
business, and stocks are still accumulating at the pits. Outside 
the Manchester district there has not been any general reduction 
of list rates, but round coals are being offered at extremely low 
figures even for forward delivery. The better classes of round 
coal are very bad to sell, and although there is more doing amongst 
finished iron makers, supplies of common round coal are still so 
much is excess of requirements that these continue a drug in the 
market. For engine classes of fuel there is a steady demand; but 
there is not the pressure on the part of consumers which was the 
case a short time back, and although stocks are not accumulating, 
supplies appear to be quite suflicient to meet present requirements, 
The average prices at which orders for anything like quantities 
could be placed at the pit mouth are about as under :—Best coals, 
8s. to 8s, 3d.; good seconds coals, 6s. to 7s.; common round coals, 
for iron making and steam purposes, 4s. 6d. to 5s, 3d.; burgy, 4s. 
to 4s. 3d.; good slack, 3s. 9d. to 4s.; and inferior sorts, 3s. to 3s. 6d. 

The shipping trade has been only dull, and steam coal delivered 
at Liverpool and Garston averages about 6s. 6d. to 7s. per ton. 

Barrow.—The hematite pig iron trade in this district occupies a 
position of steadiness, and the business doing displays a oe, mar 
of transactions which is calculated to maintain this steadiness. 
On foreign account there is a strong inquiry, and buyers are specu- 
lating with a spirit which shows that confidence in the immediate 
future of the trade is generally experienced. The demand from 
colonial and continental consumers is fairly maintained, and on 
home account no reduction can be noted in the consump- 
tion of either Bessemer or forge qualities of pig iron. The 
value of iron is undisturbed, 54s, being the price at which 
all-round parcels of Bessemer are changing hands at 52s, 6d., the 
value of No. 3 forge at works. Stocks of iron have not been 
lessened during the past fortnight, as the delivery of foreign con- 
signments has been reduced. Very large deliveries have, however, 
to be made before the close of the season to America, the colonies, 
and the Continent, and several large steamers have already been 
chartered. Shipbuilders and engineers have an extensive pro- 
— of work in hand, and in the marine department of the 
atter systematic overtime has to be worked. Finished iron is in 
fair request, but local makers of this material are handicapped 
severely with competition from other districts. Railway rolling 
stock works are very well furnished with orders, but the iron ore 
trade is quiet, owing to the importation of foreign ores on the one 
hand, and the lessened consumption of manufacturers of iron on the 
other, consequent on the reduction in the output of the furnaces 
throughout the district. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Dvrine the past week the iron market has remained firm on the 
prices as given last week. There has been a heavy clearance of 
stocks, these clearances being for shipment to the Northern ports. 
It will have been noticed that some of the local houses took advan- 
tage of the reduction of ironworkers’ wages as proposed under the 
sliding scale, by the North of England Board of Arbitration. Many 
hundreds of the workmen in the Sheffield iron mills are, however, 
ruled by Staffordshire prices, and where these rules apply, the 


YA have not made any concessions, nor have they been asked to 
0 80. 

Boiler and ship plates are selling freely, and in the former line 
especially manufacturers have more orders on hand than they can 
complete for a year to come. This is well known in the trade, and 
consequently prices of best best Yorkshire makes are strengthened. 
Boiler plates of superior makes are realising as high as £14 5s. 
aa ton, but common can be obtained as low as £12 per ton. The 

ormer are, however, selling best. In ship plates there is also a 
fair business doing, but the competition of Lancashire houses, who 
are nearer to Scotch shipbuilding yards, is severely felt. Low 
prices and the difference in railway rates are against local makers. 
Notwithstanding the representations to the railway companies on 
the part of South Yorkshire manufacturers, no abatement in rates 
of transit have been made, 

Though the coal market is exceedingly depressed at present, 
some of the merchants in this line have pte issued notices to 
the effect that on and after the 1st of September next, prices for 
household descriptions will be 1s. per ton above the quotations of 
to-day. Rates, as now ruling out wharves, are as follows :—Best 
branch, 14s. per ton; best Silkstone, 12s. 6d.; ordinary, 10s.; 
nuts, 8s. 6d.; and slack, 3s. 6d. and upwards per ton. Many 
hundreds of colliers in this district are on short time, and not- 
withstanding the amalgamation of the South and West Yorkshire 
Miners’ Association, there is little likelihood of the position of the 
men improving until there is a genuine revival in many trades. 
Should that take place—and there are already indications of it— 
the united union of men will have a stronger voice than for some 
years has been the case, and a stronger power also, as is already 
recognised by the employers. 

That the Bessemer trade is fairly busy may be gathered from the 
fact that holders of stocks refuse to make any concessions in order 
to induce business. Billets are fetching £6 15s. per ton at works, 
and some marked brands as high as £9 2s. 6d. With extra admix- 
tures of foreign irons even £10 is bid. The latter are used for 
special purposes. An important innovation is the introduction of 
foreign Bessemer for tool purposes. This will further affect for 
the worse the trade in cast steels. Whilst the Bessemer trade is 
advancing the old cast steel trade is receding, and this is da‘ly 
becoming more noticeable. Converters of best cast steel are doing 
areally good business with the United States, orders being princi- 
pally for tool steels ranging in value from £22 per ton to £40. 
Only the old-established houses are getting these lines. 

Cutlery manufacturers are finding a slightly improved market, 
principally on shipments for the colonies, the home trade being 
depressed. Advices which are coming in, however, show that 
Spanish and Australian merchants are doing best, and consign- 
ments in these directions are daily becoming heavier. It cannot, 
however, be denied that Spanish buyers are prejudiced at present 
against English goods, and French makers are gaining a headway 
in this market which it will be difficult to check. The feeling in 
Spain against English goods is due to the extreme duties which 
have to be paid by Spanish producers before their consignments— 
principally wines—are admitted into the English market. 
and saw manufacturers are short of work, but the old staple trades 
of the town are improving. 

The Tinsley Rolling Mills Company, Limited, pay 10s. per share 
—£10 shares, £6 called up. The British Wagon Company, 
Limited, declare 6 per cent. per annum. 

Dr. Webster, the United States consul here, informs me that 
the exports of Sheffield goods to the States during the month of 
July amounted to £95,303 0s. 2d., as compared with £105,866 2s. 7d. 
for the corresponding month of 1880, The value of steel was 
£26,012 5s. 7d.; of cutlery, £27,868 14s. 5d. In July of last year 
the figures were : Steel, £27,233 17s. 1d.; cutlery, £27,416 19s. 5d. 
The total for the previous month of 1881 was £121,763 13s. 114d. 
There is thus a large falling off in July, but July and August are 
known as ‘‘the hot months,” and decreased business with the 
States is looked for during that period. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A SLACK attendance and still further weakness were the charac- 
teristics of the Cleveland iron market held at Middlesbrough on 
Tuesday. The increase of stocks which took place during July to 
the extent of about 5000 tons, notwithstanding the strike at 
Coatham, Lackenby, and Eston, had a depressing effect, from which 
there has as yet been no recovery. The shipments so far this 
month have been up to the average, but the local consumption has 
been less, owing to minor disturbances among the workmen at the 
rolling mills. Next week several manufactured iron firms will 
close their works, owing to Stockton races, and about 5000 tons of 
pig iron will thereby be thrown upon the market, All these cir- 
cumstances, together with the weakness at Glasgow, have tended 
to lower the price: No. 3 g.m.b. will not now fetch more than 
36s. 9d. f.o.b.; warrants are 37s. 9d.; and forge iron, 35s. 9d. per 
ton. The stock in Connal’s Middlesbrough store now amounts to 
85,073 tons, being an increase of 563 tons over the previous week. 
Ironfounders are complaining bitterly of the slackness of their 
branch of the trade, and are quoting lower than last month. The 
finished iron trade remains steady. The ironworkers generally 
have accepted the reduction of 24 per cent., awarded under the 
sliding scale. It is thought, however, that but for the timely 
resolution passed by the Leeds Conference in favour of carrying 
out the award honourably, and but for the near approach of 
Stockton races, when money will be required, there would have 
been some resistance to the unpalatable award. Ship plates are 
to-day quoted at £6; angles at £5 10s., and bars at £5 12s. 6d., 
all free in trucks, Middlesbrough less 24 per cent. discount for 
cash. Puddle bars are in some demand. 

The creditors of Messrs. Simpson and Backhouse, iron merchants, 
of Middlesbrough, and Cannon-street, London, have had a meeting, 
resulting in the acceptance by them of five shillings in the pound, 
to be paid half in _— cash and half in three months. 

Nine assistant shearmen were brought before the Middlesbrough 
stipendiary on Monday, charged with breach of contract. They 
were, till recently, employed at the Newport Rolling Mills, and 
were all Irishmen. They had repeatedly left the works without 
notice, thereby causing the mills to stand, and throwing large 
numbers of other workmen idle. When it was attempted to 
supply their places with other workmen, they intimidated them, and, 
in fact, like the dog in the manger, would neither work themselves 
nor allow any one else to do so. The stipendiary ordered the 
three ringleaders to pay £2 11s. 2d., and the remainder £1 11s. 2d. 
each, including costs. The men were also discharged from their 
situations. 

The strike of od helpers has now ended as far as the Tyne, 
Tees, and the rtlepools are concerned. At Sunderland, how- 
ever, it still continues, and the members of the Institution of 
Mechanical Engineers when passing down the Wear on Friday last 
saw all the yards idle. For three weeks the strike has lasted, and 
few know what it is about. Attempts are now being made to 
supply the place of the helpers with other men, and if successful, 
the usual activity may soon again prevail. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has lacked animation during the 
past week, and very little business has been done in warrants, 
which have not, however, varied much in price. The exports of 
pigs are considerably larger than they were in the preceding week, 

ut the current demand is still much bier what might be expected. 
The trade with the United States is sluggish, being hampered by 
increased freights, and by the very low prices at which the American 
ironmasters are disposing of the produce of their furnaces. One 
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or two lots have been booked for Canada within the past few days, 
but there are still considerable stocks in hand there, which will 
revent material purchases on this side for a time, although a 
etter inquiry is eventually anticipated. The continental demand 
is fair, being larger than at this time last year, but yet below the 
expectations of merchants. At home the consumption is good, but 
there is proportionately a better inquiry for Cleveland than Scotch 
pigs for use in the manufacturing works. Since last report an 
additional furnace has been put in blast at the Eglinton Iron- 
works, making 120 now in operation, as compared with 117 at the 
same date in 1880. Seven furnaces are producing hematite, to 
which increasing attention is being called by the activity in the 
steel trade, and it is highly probable that this branch of the manu- 
facture will be more largely developed. Stocks have not been 
increasing so rapidly in the past week, there being only a few 
hundred tons added to the reserve in Messrs, Connal and Co.’s 
stores, which aggregate about 574,000 tons. 

Business was done in the warrant market on Friday morning at 
from 46s. 64d. to 46s. 45d. cash, and 46s. 8d. to 46s. 6d. one month, 
the afternoon’s quotations being 46d. 44d. to 46s. 5d. cash, and 
46s. 6d. to 46s. Cha. one month. On Monday the market was flat, 
with a further decline to 46s. 2}d. cash, and 46s. 6d. one month, 
from which, however, a slight recovery took place before the close. 
The market was steady on Tuesday, with business from 46s. 5d. to 
46s. 3d. cash, and 46s. 6d. to 46s. 5d. one month. The feeling was 
sluggish on Wednesday, with business from 46s. 3d. to 4%s. 1d. 
The market was again quiet to-day--Thursday—at 46s. 1d. to 
46s. 2d. cash. 

In nearly every branch of the manufactured iron trade there is 
a healthy activity, and the exports of manufactures of this class 
have done much to swell the increase disclosed in the Board of 
Trade returns for the past month. Prices have varied very little, 
and this circumstance has tended greatly to the steady growth of 
trade. The marine and general engineers and ironfounders are 
busy, and so also are the steel workers. A new iron and steel 
works called the Waverley has just been started in the neighbour- 
hood of Airdrie. The past week’s shipments of iron manufactures 
from the Clyde embraced £10,000 worth of machinery, including 
£7018 locomotives for Calcutta, £1300 for Boston, and £1020 for 
the Mediterranean; £21,000 other manufactured articles, of which 
£7500 were despatched to Calcutta, £5530 to Rangoon, £2800 to 
Bombay, £2620 to Shanghai, £1010 to Boston, and £1000 to the 
Mediterranean ; 1782 tons of steel rails, valued at £10,250 for 
Baltimore. 

Messrs. William Dixon, Limited, are reported to be about to 
stop the manufacture of plates and bars at their Govan ironworks, 
which are probably the oldest of the kind in the country. Their 
site is to be let for building purposes. They will still, of course, 
carry on the blast furnaces and foundry, and their malleable busi- 
ness will, it is stated, be transferred to their works at Coats. 

There is a gratifying continuance of activity in the coal trade, 
both the home and export departments showing an increasing 
demand. In Fifeshire, the coalmasters have increased their prices 
about 6d. per ton, and in the west values are firmer, although no 
formal advances have as yet been announced. 

Mr. Macdonald, M.P., in the course of an address to the 
Hamilton miners, has assured them that they may, if they act 
prudently, obtain an advance of wages in the course of the next 
month. He does not advise a strike, but counsels a union such as 
be — the masters with the necessity of meeting the demands 
of the men. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAVE been in the anthracite districts of Wales lately, and am 
sorry to admit that the hopefulness which prevailed last year 
respecting the possibility of getting a good London market has not 
been realised. For malting there is still a moderate enquiry, and 
that is the most that can be said. The qualities of coal new in 
special demand are the Rhondda coals, and the best four feet of the 
upper part of Glamorganshire. Inferior varieties, though rated, of 
course, at 1s. and even less per ton than the best, are beginning to flag, 
and this was especially noticeable at Cardiff last week. Seconds, as 
they are called, were very little in request, and it was difficult to main- 
tain the quotations of the preceding week. There was no change 
however, in price, coalowners being assured that it was only a 
temporary lull, and that business would in a few days recover it- 
self. The steady export of over 100,000 tons from Cardiff which 
has characterised the trade nearly the whole of the year, faltered 
last week for the first time, and the total quantity sent away was 
only 92,000 tons, or nearly 20,000 tons less than that of the pre- 
ceding week. Newport, on the contrary, showed an improvement, 
and instead of its previous total of 16,000 tons sent off 19,000. 
Swansea too exhibited an improvement, though here prices are not 
so high or so firm as at the other seaports. This is simply due to 
quality. 

I donot hear of any movement on the part of Swansea to get 
the Rhondda railway, and until this done they must be contented 
with the third position in the coal trade. Energetic movement is 
to be seen at the new dock, and it is gratifying to state, on the 
authority of Mr. Dillwyn and Mr. Abernethy, that the great — 
now shown in bringing the dock to completion is marked by 
thoroughness of work and complete stability of performance. 
This must be as gratifying to the public to learn as it is for Mr. 
Walker to know, as every one can see that things are being carried 
on at high pressure. October is the date named for completion, 


and the prospects are that everything will be sufficiently ready for 
the ceremonial. 


I have been informed on good authority that the whole of the 
business of the Old Newport Dock Company has been leased by 
Sir Geo. Elliot. 

It may interest our local readers to know that two representa- 
tives of the old ironmasters of Glamurgan and Monmouth are still 
living—Miss Fothergill, now nearly ninety years of age, at Hensol, 
and Mr. Charles Harfard, at Cheltenham. 

The promised movement at Cyfarthfa is in abeyance, but I have 
noted the last day or two repairs going on at the coke ovens in 
immediate juxtaposition to the Pandy mill—the site of the new 
steel works—and this sign, slight as it is, may be taken as hopeful. 

There is little to chronicle in connection with the iron trade from 
a survey lately of Rhymney, Tredegar, Dowlais, Treforest, and 
Swansea. My impression is confirmed that business is satisfactory, 
though prices are scarcely such as to meet with the views of 
makers, or warrant any launching out into expensive and extensive 
improvements. Alterations are progressing at Treforest and 
Tredegar. 

Nothing satisfactory can be stated of the tin-plate trade. Some 
makers, to my knowledge, have been in Liverpool within the last 
day or two; but the result has not been to improve the present long- 
continued depression. 

The College Works, near Llandaff, which have for some time 
been in a flagging condition, have stopped, and will remain so until 
things improve. One of the proprietors informed me that the 
chief cause of stoppage is the want of confidence in buyers. 
Orders come in freely enough, but not of a character to justify 
the acceptance, except at cash prices. 

The South Wales Wagon Company have declared a dividend of 
10 per cent., and the accountant’s statements show a prosperous 
condition. 

The quantity of foreign ore received at Cardiff and Newport, 
principally from Bilbao, last week, was close upon 24,000 tons. One 
of the leading subjects of conversation at Cardiff at present is the 
“‘ring” which is being attempted in Bilbao to improve the price 
of their ores. I do not think that this will be successful. Stocks 


in hand at many of the works are such as to enable holders to 
— on business for twelve months independently of further 
supply. 


| 
| | | 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents, 

*.* It has come to our notice that some applicants of the 
Patent-ogice Sales Department, for Patent Speciyications, 

ve caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice oficials by 
giving the number of the page of THe ENGINEER at 
which the Speciyication they require is referred to, insicad 
of giving the proper number of the Speciyication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pies, in place of. turning to those pages and 
tinding the numbers of the Speciyication, 


Applications for Letters Patent. 


*,* When [ea have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


2ad August, 1881. 


3330. Gas, &., Enarves, A, 
Schiltz, Onlogne, Germany.) 

31. Paps, J. Hobbs, Brighton. 

. ROAD-MAKING ENG tyes, A. Lamberton, Lanark. 

Ice, W. Thompson.—( McMillan, U.S.) 

. Wikre Fencinc, W. J. Smith, Inverness, N’B. 

. CRANES, A. Barclay, Kilmarnock, Ayr, N.B. 

METALLIC ALLoYs, W, L. Wise.—(L. Guétat and 
T. Chavanne, Paris.) 

3337. Fisu-pcatss, &c., T. Swift and H. Swift, Ince. 

3338. RoLLING Scytues, &., C. D. Abel.—(L. Werndl, 
Steyr. Aust.ia.) 

3339. Locks and Botts, L, Bensel, Germany. 

3340. Fectinc Harts, &c., H. A. Bonneville.—({W. A. 
Baglin end J. Gray, Brooklyn, U.S.) 

3241. ApyusTinG Door Hanpves, W. Neilson, Lanark. 

334#2. Steepers, H. H. Lake.—(J. C. Rupp, 
J. H. Ray, and J. Hassinger, Newark, Delaware, U.S.) 

3343. VELocIPEDEs, J. M. Tyrer, Crosby, Lancaster. 

3344. Grinpinc Corn, &c., H. H. Lake. —-(J. T. Noye, 
R. K. Noye, and E. H. Nove, Buffalo, U.S.) 

3345. Suawss, R. Millar, Renfrew, N.B. 

3346. ELECTRICAL SiGNALLtNG, J. Mackenzie, U.S. 

3347. Sream-boiLers, H. W. Blake, London, and J. 
Shepherd, Manchester. 

3348. Textite Fasrics, L. Smethurst, Halifax. 

3349. Ececrric Lamps, A. Reddie.—(D. Chertemps, Paris.) 

3350. PRESERVING Meat, C. Reina and G. Betti, Milan. 

3351. Hancinc Wixpow Sasues, E. J. Hill, London. 

3352. Extractinc Metats, W. W. Hughes, London. 


3rd August, 1881. 


3355. CrRusHING Macutnery, A. Lamberton, Lanark. 
3354. Fastenres, A. B. Carpenter, London. 
3355. WorKING Gates, T. Wright & W, Stubbs, Stafford. 
356. ALARM SIGNALs, W. Petty, London. 

7. Preparine Cray, C. ‘Walton, Bournemouth. 
3358. MeraLuic PAaLateE- -pLates, H. J. Haddan.—(&. 

Telschow, Prussia.) 

3359. GasaLiers, T. Kennedy.—(G. Poirier and A. 
Chatouillot, Paris.) 

3360, APPLYING WATER-BALLAST TANKs, J. Dz. 
Christie, Newcastle-upon-Tyne. 

3361. Borries, A. Lofthouse, Fartown, and 
R. King, Linthwaite. 

= Evectric Lamps, J. Hopkinson, London. 

. REAPING R, Attenborough, Reading. 

. Sprixcs, P. Justice.—{ W. Davison, U. 

Cappine Cans, B, Mills.—(H. and F. Thurber, U.S.) 

6. REGISTERING Passencers, J. Rogers, Oldham. 

7. Exernes, M. P. W. Boulton, Tew Park, Oxford. 
3368. FoLpinc Bepsteap, H. H. Lake.—(&. White, U.S.) 
3369. ELecrric Licutinc, K. W. Hedge, London. 
3370. Brake, W. Walton, Harrytown Hall, Chester. 
3371. VeLoctpepes, Wirth.—(P. Praeckter. Germany.) 
3372. Surps’ Steepinc Bertus, W. R. Lake.—(J. 

Laskey, Massachusetts. U.S.) 


4th August, 1881, 


$373. Preventinc DispLacement of Wepces, J. Bland, 
-street, London. 
4. WINDING MACHINES, H. Crawford & J. Lee, Belfast. 
75. Traps for WaTER- “CL osets, C. Parker, Amberley. 
ARTIFICIAL Ivory, &c., F. W. Cottrell, London. 
Frire-Encrves, H. J. Haddan.—(S. Babcock, U.S.) 
ARTIFICIAL MANU re, H.d’ Esplaviz, Twickenham. 
3379. Dryixc, &c., Woop Suavines, &c., E.G. Brewer. 
HF. Stormer, Ch ristiania, Norway.) 
3380. Derectixe Evectrric Cv BRENT, W. P. Thompson. 
J. A. Pel, Liége, Belgium.) 
3381. Movinc ForarNes, A. Mure, Glasgow. 
3382. Frames for BortLes, &c., G. Green, Birmingham. 
3383. Batus, J. Shanks, Barhead, Renfrew. 
3334. Inpicators, J. Mewburn. XC. Pond, New York.) 
$5. H. Descours, Paris. 
Evecrric Orca, W.Schmoele & A. Mols, Antwerp. 
3387. Skates, W. G. Rawbone. (J. Rawbone, Toronto.) 
3388. UNDERGROUND Pires, C. Detrick, Philadelphia. 
3389. Wire Hair Brusues, W. Lake. i. Horton, U.S.) 
3390. PermMaNent Way, P. J. Neat, Belsize Park. 


5th August, 1881. 


3391, Capsutinc Borr es, J. Madocks, Dartmouth. 
3392. Assestos Packie, C. J. Allport, London, and A. 


Hollings, Manchester. 
3393. Suppiyine Arr, D., M., and A. Sowden, Bradford. 
3394. GENERATING ELecTRIC CURRENTS,G. Fox, London. 
3395. Surncicat Apparatus, J. C. Mewburn.—(£. 
Bonnefoy, Paris.) 
3396. Car Cour.ines, A. J. Boult.—(J. Hunt aad F. 
W. Jones, Spartaaburg, U.S. 
3397. KNITTED Faprics, W. and T. Wild, Ayr. 
. StuBBING, &c., FRAMES, G.P. Leigh, Manchester. 
3398 INTERMITTENT SrpHons. A. T. Bean, London. 
3400. Evectric Macuines, J. H. Johnson.—(J. B. J. 
Mignon aed 8. H. Kouart, Paris.) 
3401. Agrostats, J. H. Johnson.—{G. 
Tissandier, Paris.) 
3402. Evecrric Lamps, J. H. Johnson.—{J. B. J. 
Mignon and H. Rovart, Paris.) 
3403. Sucar, J. Duncan, Mincing-lane, London. 
3404. LIGHTING Evectric Canpves, E.G, Brewer.—(A. 
G. Desquins, Paris.) 
6th August, 1881, 
3405. TeLernonic Apparatvs, T. A. Connolly, London. 
3406. Foor Skares, J. F. Walters, Bayswater. 
3407. Cuurns, N. Stewart.—(A. Sterrart, Canada.) 
3408. Bicycies, G. Strickland. Malta. 
3409. Recutatinc Evecrricity, G. Westinghouse, jun., 
King’s Cross, London. 
Fire-proor Documents, J. R. Meih¢.—(L. 
lin.) 
S411. Bev <r. G. W. Kincaid, Chelsea, London. 
3412. Fiurp, T. Coad, Finsbury, London. 
3413. Lups for O1L-c ANs, J. Nickholds, Wolverhampton. 
2414. TuxorTrLe Vatves, R. D. Napier, Glasgow. 
3415. Urimisinc Gaszous Propucts, P. M. Justice.— 
(F. Osann, Diisseldort, Germany.) 
3416. Sawinc Srones, J. Vanlohe.—(P. Gray, Paris.) 
3417. Frames for Borries, J. Middleton, Birmingham. 


8th August, 1881. 


8418. InpicaTinc Deprun of Water, J. Dillon, Dublin. 

3419 Feepinc Botries, H. G. Wells, Liverpool. 

8420. FASTENING APPAREL, A. Adams, Southampton. 

2421. MakiInG CIGARETTES, W. R. Lake.—(J. Cowman 
and G, H. Frost, New York, U.S.) 

3422. Pianororte Actions, F. L. Mitchell, Halifax. 


Brydges.(M. F. 


Frobeen, 


3423. MusicaL Boxes, J. G. Dudley, Carmarthen. 
3424. Gearine, G. Cruikshank.—(4. Hovston Bombay.) 
3425. CLocKs, J. Haddan.—(A. Dardenne, Belgivia.) 


3. Locks, F. Glaser.—(F, Hasdenteufel, Germany.) 


PERMANENT Way, F. Glaser.—(A. 


Germany. 

8428. Roor Principa.s, F. H. Beattie, Birmingham. 

3429. Cases, E. G. Brewer.—(/. R. Gr ne Paris.) 

3430. Pumpinc Apparatvs, A, Stierlin —(Schlapyer and 
Sonderegger, Lausanne, Switzerland.) 


3431. Mounting of Orpsance, A. Longsdon. — (4. 
Krupp, Germany.) 

3482. Securtne Inp1a-RuBBER Tires, W. Foster and 
T. J. Williams, Bermondsey. 

$433. Supp_yinc Lusricants, A. Hugot, London. 

3434. Workine Brakes, G. Westinghouse, London. 

Lamp, F. Wright, London. 

VaLveE for Brakes, G. Westinghouse. London. 

3437. Ececrric Lamp, F. London. 

3438, SELF-LEVELLING Bertus, B. J. B. Mills.—(J. C. 
Thompson, Brooklyn, U.S.) 


3435, 
3435. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
3526. Vatves, H. H. Lake, 
A communication from F. B. Rice, New York, and 

A. Murphy, Detroit, U. 8.—30th July, 1851. 

3340. Feitinc Hats, &e., H. A. Bonneville, London. 
—A communication from W. A. Baglin and J. Gray, 
Brooklyn, U.S.—2nd August, 1881. 

3342. Ram.way S ieerers, H. H. Lake, London.—A 
communication from J. C. Rupp, J. H. Ray, and J. 
Hassinger, Newark, U.S.—2ad August, 18381. 

3388. UNDERGROUND Pires, C. Detrick, Philadelphia, 
U.S.—ith August, 1881. 

3396. Car Covupiines, A. J. Boult, High Holborn, 
London.—A communication from J. H. Hunt and F, 
W. Jones, Spartanburg, U.S.—5th August, 1881. 


Patents on the Duty of 
£50 has been p 


3097. Serrinc Brack D1amonps, H. London. 
—tth August, 1878. 

3070. Borcer Fursaces, E. Bennis, 
August, 1878. 

$102. Convertinc into Foon, 
Berlin.—tth August, 1878. 

$243. Propuctnc Printixc Svurraces, H. Goodwin, 
Bloomsbury, London.—l6th August, 1878. 

3109. EVAPORATING SALINE SOLUTIONS, 8. Pitt, Sutton, 
Surrey.—tth Augus‘, 18738. 

3195. CARDING MACHINES, E. A. Leigh, Manchester.— 

13th August, 1878, 

3213. ComBInc Woot, R. Scott and J. Hanson, Halifax. 
—l4th August, 187s. 

3094. Locks and Latcues, J. A. Lea, Shrewsbury.— 
Sth August, 1878. 


Bolton,.—3rd 


Kesseler, 


3131. VeLocrrepes, J. Turner and 8. Martin, Coventry, | 


and J. Adams, jun., Newcastle.—Sth August, 1878. 
3145. Treatixc Hor Starks, J. W. Tasker, Halifax.— 
8th August, 1878. 
$177. TRaNsmittinG Motive Power, N. Macbeth, 
Bolton.—12th August, 1878. 


3114. Wasnovt Warer-cLosets, &c., J. Dodd, Liver- | 3082. 


pool.—7th August, 1878. 
W. R. Lake, Southampton-build- 
ings, London —tth August, 1878. 

3135. RoasTinc Corree, &e., T. Neal, London.—sth 
August, 18738. 

3289. Stipe Vatves and Vatve Facrnas, F. W. Webb, 
Crewe.—2lst August, 1878. 

3538. Marcnes, T. H. Bryant, Glencairn, Surbiton-hill, 
Surrey.—6th September, 1878. 


312 Corsets &c., 


Patents on_which the 7 Duty of | 
£100 has been 
2760. Rock Dritis, R. Hosking and W. Brakewell, 
Dalton-in-Furness, Lancaster.—10ta August, 1874. 


1575. Raitway Brakes, G. W. von Nawrocki, Ger- 
many, —Acom. from G. Lippmann, —11th April, 1881. 

1577. Evecrric TeLecrarus, J. Hopkinson and A. 
Muirhead, London.—1llth April, 1881. 

1587. MINERAL Ou, &e., W. Young, Lasswade, Mid- 
lothian.—12th Apr il, 1ssl. 

1593. Ingecrors, A. —A com. 
from, B. Schaeffer. April, 1881. 

1598. Horse-sHoes, G. W. von Nawrocki, Germany. — 
A communication from A. Finze.—12th April, 1881. 

1647. Pexcit Howpers, P. Lawrence, London.—A 
com. from J. Reckendorfer.—1l4th April, 1881. 

1685. ELvecrric Lamps, A. M. Clark, London.—<A com. 
from J. Gerard-Lescuyer.—18th April, 1881. 

1725, PREPARING CoLouRING AGENts, J, Young, jun., 
Kelly, Renfrew.—20th April, 1881. 

1732. Rorary Enoines, P. Jensen, London.—-A com- 
munication from A. J. Atterberg.—2lst April, 1831. 

1842. Extracting SotuBLe Marrer, E, B. Hart, Bel- 
fast.—28th April, 1881. 

2092. Harvestina Macutnes, J. Miller, Edinburgh.— 
13th May, 1881. 

2105. ORNAMENTAL Fasrics, F. C. Jeune, Queen Victoria- 
street, London.—13th May, 1881. 

2128. SreertNe Apparatus, A. B. Brown and W. F. 
King, Edinburgh.—1l6th May, 1881. 

2165. Lupricators, F. Wolff, Denmark.—A communi- 
cation from C, Mollerup. sth May, 1881. 

2316. CoLtectine Leaves, A. Smith, Goudhurst, Kent. 

—26th May, i881. 

2427. Wacons and Trucks, J. C. Martin, Bengal.— 
Qnd June, 1881. 

2449. Measurrxa MecuanicaL Power, C. V. Boys, 
Wing, Rutland.—3rd June, 1881 

2574. Kneapinc Doven, B. J. B. Mills, London.—A 
com, from E. R. von Skoda.—1l4th June, 1881. 

2638. Lamps, F. Siemens, Dresden.—l7th June, 1881. 

2647. Locomotive Enoine, L. A. Groth, London.—A 
communication from C. Raub.—l7th June, 1881. 

2716. Water, P. M. Justice, London.—A 
communication from J. Hyatt.—2lst June, 1881. 

2740. REERIGERATING ArPaRatus, A, 8. Haslam, Derby. 
—22ad June, 1831. 

2799. SteaM-Bo'LeERS, R. Thompson and J. Watson, 
Liverpool—27th June, 1881. 

2919. ExpLopinc Gases, W. Watson, Leeds.—4th July, 


1881. 
2990. Gas Escrves, C. Linford and C. T. Linford, 
Haddan, London.—A 


Leicester.—7th July, 1881. 

3049. Evecrric Lamps, F. W. 
com. from L. G. Woolley.—12th July, 1881. 

| 3062. Treatixnc Woop, C. D. Ekman, Old Broad-street, 
London.—13th July, 1831. 

3074. F. W. Hadds an, London.—A com- 
munication from J. J. Delori.—1l4th July, 1881. 

Foop for Horses, J. Long, Reading.—l4th July, 


| 3083. _Foop for Horses, J. Long, Reading.—l4th July, 
188 


| 3141. Toorn-prusnes, G. 
1881. 


| 3203. Piston Sprinos, W. 


Gillies, London.—10th July, 


3171. Gas, W. Thompson, Liverpool.—A 
communication from H. T. Smith and H. U. Alcock. 


2lat July, 1881. 
Buckley, Sheffield. 
July, 1881. 


| | $256. Pumps, H. H. Lake, London.—A communication 


2740. Busks for Stays, &c., H. A. Lyman, Cheapside, | 


London, and R. Stokes, Bow.—7th Auguat, 1874. 
2783. Temperinc Grass, F. B. A. R. de la Bastic, Paris. 
—12th August, 1874. 


Intention to 
Applications. 
Last day for filing opposition, 26th August, 1881. 
1430. Rartway Brakes, E. W. Furrell, London.—lst 
April, 1881. 
1452. Titis, &c., T. E. Boyce, Westbourne Park, 
mdon.—2nd April, 1881. 
1456. AvromaTic W. H. 
London.—A communication from L. C. Blon and ° 
Kratzenstein.—2ad April, 1881. 


Notices of 


1491. Dyerne Fasrics, C. T. Smith, S. M. Milne, and | 


J. H. Binns, Bradford. —5th April, 1881. 
1513. VessEs to CARRY Grary, J. Taylor, Gracechurch- 
street, London.—tth April, 1881. 

1538, PAPER for PHoTocRAPHIC Purposes, H. J. 
Haddan, London.—A communication from J. J. D. 
Hutinet and P. E. Lamy.—8th April, 1881. 

1576. InpicatTinc Apparatvs, W. E. G , London.— 
A com. from J. Francois.—11th April, 

1608. Strtine Four, R. W. Dobing, Providence-row, 
Durham.—13th Apvi/, 1881. 

1628. Ventitatinc House Dratnxs, G. Mineard, 
and T. Crapper, Chelsea.—13th April, 
881 

1637, Optarsinc CoLourtnc Matrers, T. Holliday, 
Huddersfield.—14th April, 1881 

1638. Propucinc Azo Covovurs, T. Holliday, Hudders- 
field.—14th April, 1881. 

1688. Boor Protectors, w. Beverley, Aberdeen.—19th 
April, 1881. 

1711, Weartse Apparet, J. Ramsay, Glasgow.—20th 
April, 1881. 

1712. Opomerter, E. 8. Ritchie, Massachusetts, U.S.— 
20th April, 1881. 

2036. Ticket Detivertna, J. J. Miclecki, George-street, 
London.—10th May, 1881. 

2133. Rotary Enotes, W. R. London.—A com. 
from W. H. and A. J. Jacobs.—ltth May, 1881. 

2249. Heatinc &c., C. L. Fried- 
Kinder, Jonkoping, Sweden.—24th May, 1881. 

2439. Moss Prat, F. Versmann, New Charlton.—A 
communication from E. Meyer.—2nad June, 1881. 

2670. OBTAINING Motive-Power, B. J. B. Mills, London. 

—A eom. from J. Lunant.—1sth June, 1831. 

E. J. T. Digby, Hammersmith.—21st June, 
S81. 

2988, TELEPHONES, Anders, Lombard-street, 
London.—7th July, 1 

3012. Compounns for eon 5: J. Sachs, Sunbury, 
Middlesex.—8th July, 1881. 

Last day for filing opposition, 31st August, 1881. 

1463. Ratstnc Sunken Vessevs, R. Hodgson, London. 
—4th April, 1881. 

1470. Sucar, A. M. Clark, Chancery-lane, London.— 
A com. from J. B. M. P. Closson.—4th April, 1881. 
1471. &c., Cuarr in Sacks, &c., G. Gilders, 

Stratford-by-Bow.—ith April, 1881. 

1473. Pires and Boxes, G. B. Jerram Waltham- 
stow.—5th April, 1881. 

1475. Wixpow Butxps, W. H. Dandy, Great Driffield, 
York.—5th April, 1881 

A. Crabtree and J, Jackson, Belton.—5th 

pri, 1881. 

1490. Fisrovs MaTeRIAL, W. R. Lake, Southampton- 

buildings, London.—A communication from Messrs. 
al, Tejado, et Corbera.—tith April, 1881. 
E. Frere, Antwerp, Belgium.—tth April, 


1509. Water Heaters, H. Schofield, Stannington, 
York.—6th April, 1881. 

1540. Points, H. Whitehead, Bucknall, Staf- 
ford, and T. Dodd, Cheshire. —8th April, 1881. 

1544. CorFEE, J. Walter, London.—A com, 
from F. C. da Cahunda and Co.—8th April, 1881. 

1546. MenstruaL Apparatus. F. A. C. Greebert, Peck- 
hem.—S8th April, 1881. 

1551, Speep Inpicators, W. Stroudley, Brighton.— 9th 
April, 1831 

1555. Treatine Brrumrnous Surstances, J. G. Tongue, 
London.—A communication from H. Randhahn.— 
9th April, 1881. 

1559. Supports, A. Pumphrey, Birmingham. — 9th 
April, 1881. 

1560. Distrisvtine Liqvip, W. 


Wells, 
Surrey.—9th April, 1881. 


Earlswood, 


Proceed with | 


| 


from P. E, Jay.—26th July, 1581. 
3269. Knitrinc J. Bradley, 
Lowell, U.S.—26th July, 1881. 


> | 3296, OPERATING Vatves, H. H. Lake, London.—A 


com. from F, Rice and Murphy.—x0th July, 1881. 
3388. Continuous UNDERGROUND Pires, C. Detrick, 
Philadelphia, U 8.—4th Augvat, 1881. 
3396. Car Covuptincs, A. J. Boult, London.—A 
com. from J. Hunt and F, Jones,—SthAuvgust, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 5th August, 1881.) 

378. Suortnc Horses, J. Offord, Wells-street, London. 
—28th January, 1881. 

510. 
ings, London —7th February, 188 

51l. Fasrexer for Gioves, E. Horsepool, Wood-street, 
London.—7th February, issl. 

527. WaTER-cLosets, A. Clark, New Cross, Kent.—7th 
February, 1881. 

534. Dresstnc and Prerarinc Faprics, &c., W. 
Gaine, Glendale, 
February, 1881. 

541. Wirnprawinxc Corks from Botties, 
Russell, 
ruary, 1881, 


E. 
Rivercourt, Hammersmith.—s¢th 


F. W. 


546. MANUFACTURING DINITRO-BENZOLE, J. A. Kendall, | 


Dalston, Middlesex.—0th February, 1381. 

548. CoNNECTING AND DisconnectinG Link, J. Walker, 
Derby.—9th February, 1881. 

558. PeNnoupers, EF. ‘Fischer, Halle-upon-Saale, Ger- 
February, 

Roorine-tiLe, C. D. Phillips, Gaer Fach Farm, 

Mon. — oth Febvuary, 1881. 

568. Fire-pars, A. Murfet, Nottingham.—l0th Feb- 
ruary, 1881. 

588. Soup Comrounn, 8. Pitt, Sutton, Surrey.—10th 
February, 1881. 

589. Maxoitinc and Wrinctnc Macuixes, N. Tup- 
Sheffield.—10th February, 1881. 

P. Kirk, W orkington, Cumber- 

—lith February, 1881. 

660. Sizinc Macnines, E. Tweedale and 8. Tweedale, 
Accrington, Lancaster.—1l6th Felrwary, 1881. 

674, PiT-SINKING, W. R. Beith, Crumlin, Monmouth,— 
16th February, 1881. 

7lé. Fire-arms, J. J. Atkinson, Middle Temple, 
London, and J. Needham, Hammersmith-terrace, 
Middlesex.—10th February, 1881. 

738, MANUFACTURING SteeL, P, Aube, Paris, France. 
—2lst Febrvary, 1881. 

750. Cotourrnc Matrers, C. D. Abel, Southampton- 

buidings, London.—22nd February, 1881. 

2. Raitway Burrers, J. W. Howard, Fenchurch- 

strect, London.—23rd Febrvury, 1881. 

831. Srockines, &c., R. P. Robertson, Leytonstone, 


Essex.—26th February, 1881. 
1256. Cotourrnc Matrers, G. W. von Nawrocki, 
rlin.—22nd March, 1881. 


1332. PReEsERVING ORGANIC SupsTaNces, F. 8. Barff, 
Kilburn, Middlesex.—25th March, 1881. 

1350. RecuLatine Faniicuts, W. Leggott, Bradford. 
March, 1881. 

1482. Susaqurovus Borrnc, T. English, Hawley, Dart- 
ford.—ith April, 1881. 

1511. Recerracies for Packinc Botties, J. Heaps, 
Manchester.—tth April, 1881. 

1552. ScrarinG Suips’ Borroms, J. Westberg, Rood- 
lane, London.—th April, 1881. 

1581. Macuines, R. Creed, Cloyne, Cork, 
Ireland.—1llth April, 1881. 

1591. Sprincs, J. W. Spencer, Newburn, 
Northumberland.—12th April, 1881. 

1606. Traction Encrnes, A. M. Clark, Chancery-lane, 
London.—12th April, 1881. 

1676. Evecrric or GALvanic Batteries, J. H. Johnson, 
London.—1l6th April, 1881: 

1778. BLeacninc Cotton Fipres, W. Mather, Man- 
chester.—25th April, 1881. 

2024. Boots, M. Nicolson, Parliament-street, London. 
—9t May, 1881. 

2196. Ficurep Ciotn, T. Taylor and J. Warburton, 
Bolton.—19th May, 1881. 
2198. Evecrric Lamps, C. D. Abel, Southampton- 

buildings, London.—19th May, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 9th August, 1881.) 
£86. Vessets, G. D, Davis, Stepney, London, 
-—l0th February, 1681. 
595. Fotpinc Easy Cuarrs, A. Lloyd, Charlotte-street, 
London.—1lith February, 1881. 
598. Vatves, E. Pilkington, 


Pendleton, 
Lancaster.—llth February, 1881. 


—22nd , 


612. Harrows, H. G. Grant, Manchester.—-12th Feb- 
ruury, 1881, 

617. PortasLe Macuines, T. and R. Lees, 
Park Foundry, Manchester.—l4th February, 1881, 
624. Rerarsixa Heat, A, Brydges, Upton, Middle- 

sex.—l4th February, 1881, 
20. Freep Arraratus for Turasuinc Macuines, A. M, 
Clark, Chancery-lane, London,—lith February, 1881, 
630. Drawinc orr Beer, T. Slade, York-street, London, 
—lith February, 1881. 
633. Looms for Weavixe, 8. Smith, Houley, York.— 
February, 1881. 

635. Securinc ‘Tubes, W. Tully, Kennington Park, 
Surrey.—l5th February, 1881. 
636. Desiccatinc Potato Foops, &c., G. L. Laird, 

Douglas, Isle of Man. —15th Febr uary, 1881, 
671. VeLocirepes, A. Kirby, Harpur-place, Bedford.— 
16th February, 


672. Looms, E, Jackson, Bradford, York.—16th Feb- 
ruary, 1831. 
675. SupportTinGc AUTOMATIC &c., W. 8. Pater- 


son, London.—1l6th February, 188 

684. Fancy Yarns, G. A. J. hahoti, Bradford.—17th 
February, 1881. 

712. Macuines, A, M. Clark, Chancery- 
lane, London.—18th February, 1881. 

730. TREATING TexTILeE Fannics, J. Patterson, Belfast, 
and D. Stewart, Glasgow.—21st Febraary, 1881. 

749. Cotourtna Matters, C. D. Abel, Chancery-lane, 
London. —22nd February, 1881. 

755. Boxes of Carriace Ax es, J. Grice, Birming- 
ham.—22nd February, 1881. 

758. TeNTERING Faprics, C. Heap, Rochdale.— 
February, 1881. 

781. Exrractinc Oxycen, H. J. Haddan, Strand, 
London,—24th February, 188 

800. BLastinc CompounD, Bb. B. Mills, London.— 
24th February, 1881. 

81s. Supstirure for Corres, 8. T. Southwark- 
street, Surrey.—25th Febr “a 188 

S74. AGGLOMERATING H. Minddan, London.— 

st March, 1881 

G4, CHLORINE, W. Weldon, Burstow.—7th March, 1881. 
is. CHLORINE, W. Weldon, Burstow.—7th March, 1881. 

. CHLORINE, W. Weldon, Burstow.—7th March, 1881. 

7. Hyprocutoric Acip, W. Weldon, Burstow, 
Surrey.—7th March, 1881. 

968. CHLORINE, W. W eldon, Burstow,—7th March, 1881. 

1091. for Roors, &e., A. M. Clark, Chancery- 
lane, London. —14th March, 1881. 

1134. Lamps, J. Fyfe, Glasgow. —16th March, 1881. 

1349. Rassit Tr ap, T. Douglas, Wire Bridge, Peebles, 
March, 1881. 

1601. Rartway Brakes, C. Fairholme, London,—12th 
April, 1881. 

1675. TREATMENT of Maize, A. W. 
Belgium.—16th Apri/, 1881. 

1775. Miners’ Sarery Lamps, J. Fyfe, Glasgow.—25th 
April, 1881. 

2030. CoLovrinc Matrers, J. A. Dixon, Glasgow.— 
May, 1881. 

2112. FLANNEL. Farsics, W. Schofield, Rochdale.—14ih 
May, 1831. 

2136. ARTIFICIAL 
lith May, 1881. 

2274. Dye Cotours, W. G. and R. A. A. White, Cray- 
ford, Kent.—24th May, 1881. 

2203. Piston VaLVe Musica Instruments, B. J. B. 

Mills, London.—25th May, 1881. 


23rd 


Elliott, Bruges, 


Auizanix, J. A. Dixon, Glasgow.— 


Macutnes, R. M. Greig, Edin- 
bu rgh.—s0th Mew, 1881. 
MAGNETO-ELECTRIC Macnines, H. E. Newton, 


London, —S8lst May, 1881. 

2390. PiaNorortes W. Lake, Southampton-build- 
ings, London. —3let Mey, 1881. 

2593. Evecrric CLocks, A, M. Clark, Chancery-lane, 
London.—lith June, Issi. 


List of ns published during the 
eek ending August 6th, 1881. 


Sream-porters, H. H. Lake, Southampton-build- 


Upper Thames-street, London,—sth Feb-— 


3698, re 4588, 6d.; 4726, 6d.; 5146, 4d.; 

| 5254, 6d.; 8d.; 4d.; 5446, "sd.; 5493, 6d.; 
6d.; 6d.; 6d.; 6514, 6d.; 3, éd. 

6d.; 28, 2d.; 30, 6d.; 6d.; 

» 2d.; 40, 6d.; 41, Is. - 42, 8d.; 

6d.; 46, 1s. bal. 5 


100, 6d.; 101, bass 102, 6d.; 104, od.; 105 5, 4d.; 106, 4d.; 
re 111, 6d.; 112, 2d.; 114, 2d.; 115, 4d.; 
140, 4d.; 142, 4d.; 157, 4d.; 177, 6d.; 

201, 2, 6d.: 267, 18, 6d.; 455, 

667, 1100, 1913, 4d.; 1955, 6d.; 1095, 6d.; 


2011, 4d.; 2045, od. 


*.* Specifications will be forwarded by t from 
the Patent-office on receipt of the amount of price and 

stage. Sums exceeding 1s. must be remitted by 
Post office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
| Patent-office, Southampton-buildings, ‘Chancery- lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGIneer at the 
office of Her Majesty's Commissioners of Patents. 


3688. Convertine Skixs LeatuER, 2. Brown.— 
11th Septe mber, 1880. —(Not proceeded with.) 2d, 

This consists principally in feming the substance 
of the skins of an insoluble chromate of lead or other 
suitable metal. 

4588. Compositions ror DecoratinG ARTICLES OF 
Furniture, &¢c., M. Hartmann.—%th November, 
1880. 6d. 

This relates to the decoration of wood, marble, or 
other material with a combination of colours, and it 
consists of a composition consisting of 60 parts finely 
pulverised chalk, 34 parts distilled water, and 6 parts 
nudelluime, which composition is applied with a brush 
and when dry is polisbed with pumicestone, and then 

varnished with a varnish consisting of 21lb. gum 
arabic to 4 pints of spirits. The necessary colours are 
then app plied to the surface, and when dry covered with 

a varnish consisting of 80 parts spirits, 15 parts shellac, 

2} parts calipot, 1 part mastic, and 1} parts sandrak, A 

polish consisting of benzine, white shellac, and alcohol 

is applied when the varnish is dr y: 

4'726. Puccina Mus, R. Gubbins.—16th Noven- 
ber, 1880. 6d. 

The carriage of the pugging box B is supported on a 


[4726] 


framing having supports carrying the driving mC, 
nism, The carriage can slide to and fro on a rail C 
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63, 4d.; 64, 4d.; 6%, 6d.; 67, 6d.; 68, Td.; 69, Od.; 
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Ava. 12, 1881. 


THE ENGINEER. 


z 


motion being imparted to it bya link. The shaft of 
the pugging blades L passes through a slot in the side 
of the box B. 
4680. Measunine Cream, &e., J. Wilson.—13th 
November, 1880. 10d. 
One or more troughs of a depth corresponding to 


the height of the measuring vessel is divided into | M 


compartments each connected with a tank containing 
the Viquid to be measured, the connections being so 
arranged as to shut off, by means of floats, the supply 
into each compartment at such a height as will ensure 
the required quantity of liquid being run off into the 
macasuring vessel. 


6137. Evecrric MACHINERY AND APPARATUS FOR THE 
Propvuction or Licut anv Heat, G. W. 7. Henley. 
Vth Decenber, 1880, 28, 8d, 

This patent includes several distinct items, First, a 
dynamo machine partially shown by Figs. 1, 2, 3, its 
peculiarity Mery more especially in the armature 
wheel, which is fitted with a number of soft iron pieces 
on its circumference, and revolves between two sets 
of electro-nagnets, the poles of which are not opposite 
but intermediate to cach other, or there may be a com- 


bination of such wheels, or various modifications. An- 
other peculiarity is the combination of an exterior 
circular series of magnets held in stationary ring 
frames, and an interior double star shaped armature 
revolving in close proximity to the poles of these 
magnets. The inventor also claims the system of 
winding, of certain applications of electro-magnets, a 
commutator of rods each having ashort and a long leg 


(6137) 


Fic.4 


traversed in cither direction by screw C, operated by 
hydraulic engine D, Each drum slides on a square 

| shaft EK, which revolves with the drum and carries a 

| fricton wheel at one end, the band of which is tightened 

| by means of a weighted lever so as to adjust the ten- 

sion, the levers being connected by means of chains. 
are cataract cylinders for steadying the motion of 
| the levers. N isa winch to allow wire to be wound on 
| one drum while the other is being wound off. 

5874. Trearment or MINERAL PuospHaTes ConTAIN- 

ING ALUMINA AND OXIDE oF Iron, J. J. Knight.— 
22nd December, 1880, 6d. 

This relates to treating such mineral phosphates 
with an excess of sulphuric acid or oil of vitriol of a 
specific gravity of 145 deg. Twaddle and be greg so 

| as torender the sulphates of alumina and iron pro- 

| duced insoluble in the sulphuric acid, whilst the 
| phosphoric acid is converted into the soluble state, 
| and mixes with the excess of sulphuric acid, from 

which it ors be separated by distillation and the 
sulphuric acid used again, 

5498. FLancine Bower Piates, &e., R. HW. Tweddell, 
J. Platt, J. Fielding and W. Boyd.—30th December, 
1880. 6d. 

On bed A is fixed a turntable B to receive the plate 
Pr. At the end of the bed is a frame C, on which are 
mounted three hydraulic cylinders D, E, and F, on the 
ends of the plungers of which are suitable tools. To 


bend a flange round the edge of a circular plate, the 

plunger of D) is caused to hold the plate while E 

descends and turns over the portion of the metal, when 

the plunger of F advances and_ bends it over anvil H. 

The plate is then shifted and the operation repeated. 

5500. Preventinc Suirrinc or Suips’ Carcoes, J. 
Goudie,—3lst December, 1880, 6d. 

A moving or shifting deck is used to cover the entire 
cargo, and is connected to the upper deck by screw 
stanchions passing through it, so that the moving deck 
can be screwed up or down. 

5508. Srrercuers ror &c., C. A. Smith. 
—3lst December, 1880. 6d. 

This relates to umbrellas with trough-shaped ribs, 
and consists in forming the stretchers from wire of T 
section. The vertical branch of the stretchers when 
the umbrella is closed enters the hollow of the rib, and 
the head rests against it so as to form a kind of cover 
| thereto. 

5507. Manvracture or W. Nutt. 
December, 1880. 6d. 

This relates to the moulds for forming the tapering 
| ends, and consists in forming them in two halves, 
| which can be opened out to allow the candles to be 
withdrawn. 


5614. Torpevoes, C. A. McEvoy.—31st December, 1880. 


This relates to floating torpedoes to be fired when 
struck by a passing vessel, and it consists of a case LB, 


dipping into mercury cups, &c. Secondly, anarc lamp, 

one modification of which is shownin Fig. 4. A A are 

carbon (or other suitable material) discs, mounted on 
spindles A}, fitted in jointed lever F. The spindles 

incline to one another. The material B is of such a 

kind as to burn or melt away equally with the car- 

bons, 

5146. OptarninG UseFUL PRODUCTS FROM RESIDUE OF 
MANUFACTURE OF SULPHURIC AcID BY MEANS OF 
Cupreous Pyrires, W. Weldon.—th December, 
1880. 4d. 

This consists, First, in separating sulphate of soda 
from copper liquor and residual liquor by subjecting 
them toartificial refrigeration ; Secondly, in combinin 
with such separation the method of dehydrating an 
purifying the crystals by mixing them with solid 
chloride of sodium, heating the mixture, and then sub- 
jecting to filtration the resulting mixture of anhydrous 
sulphate of soda with solution of chloride of sodium or 
of chloride of sodium and other salts ; Thirdly, in the 
utilisation of the solution of chloride of sodium, from 
which anhydrous sulphate of soda has been separated 
by evaporating it, and mixing the solid chloride of 
sodium with pyrites cinders ; and Fourthly, in addin 
to the mother liquor left after copper and sulphate o! 
soda have been separated, either chloride of calcium, 
or chloride of barium. 

5254. Founpatioys or SupMERGED Srructures, F. 
W. Reeves. —15th December, 1880, Gd. 

Square or other shaped tubes perforated at the bottom 
are sunk into the soil by hydraulic action, water bein, 
forced into them at the top, and passing out throug! 
i clears away the soil froin beneath the 

u 


6888. Bunpiixc Ty1nc BunpLes or Cups, &c., 
M. Glover.—20th December, 1880, 8d. 

The chips are conveyed from the chopping machine 
down a spout, in which is a set of rollers which alter- 
nately reverse the position of the chips, so as to cause 
them to be more closely packed. The chips are then 
carried forward by rollers with roughed peripheries, 
which revolve so as to shake out the splinters, the 
chips passing on to an endless band which delivers them 
toa cylinder or box, fitted with an agitator to shake 
the chips cus the filling operation. On each box is 
a ime which forces the chips into a compressor, 
where they are held during the tying operation. 
5446. Orvnance, &e., Sir W. G. Armstrong.—28th 

December, 1880. 8d. 

This relates to ordnance in which wire under 

tension is coiled upon a tube or cylinder, and it con- 


Bits] 


sists in the ae for effecting the coiling. <A are 
the paying-off drums, carried in frame B which is 


ing the firing mechanism which is placed in the 
outer case of the torpedo. The end of case B is closed 
by a plug C, screw-threaded to screw into the torpedo 
ease. D is the igniting charge, E an electrical fuse, F 


| 


a battery in a close case resting on the top of a fixed 
outer casing surrounding a rocking weight G or cir- 
cuit closer, This weight rests on the top of a plate H, 
and is held down by the head of rod 1, acted on by a 
spring. When the weight is thrown over it lifts rod I 
and brings a ring K into contact with a spring finger 
L, the ring being connected with one pole of the 
battery and the fixer with the other pole. By sendin, 
a strong current through wire P, a fine wire Qis fu 

so that the circuit of the battery F cannot then be 
— and the igniting charge cannot possibly be 


3. Floor Sprincs or APPARATUS FOR CLostNG Doors, 
E. Bull.—1st January, 1881. 6d. 

A short lever is connected to the bottom of the door 
by a pivot and screw, and on its under side is a socket 
to fit over a stationary ball, which allows the lever to 
swing backward and forward as the door is opened or 
cl To the lever one end of a chain is fixed, the 
other end being attached tu a collar by a link, the 
chain being kept in a state of tension by a spiral 
spring acting upon the collar. The chain passes 
between two friction rollers, against one or other of 
which it bears on the door being opened. 

28. Piastic Supstances FoR CONFEC- 
TIONERY, &c., C. G. Goddard.—4th January, 1881.— 
(Not proceeded with.) 2d. 

A plunger is fitted to move in a box or mould, with 
an aperture of the shape to be given to the article, 
such piston being driven forward by a spring. The 

lastic substance is placed in the mould, the piston 
having been previously drawn back, and when released 
the spring drives the piston forward and forces out the 
plastic substance, 

30. Revo.vine Seats, Cuatrs, &c., W. Blain.—4th 
January, 1881. 6d. 

This consists in causing the seat as it rotates or 
swivels to move to one side, so as to facilitate leaving 
the same. 

13. Lituocrapnic Macuines, Newsuin.—8ird Janu- 
ary, 1831. 4d. 

This relates to means for enabling machines to be 
worked at increased speed, and it consists in placing 
springs or buffers F at each end of the machine so as to 


cushion the table or rer 4 at the extremity of its 
forward movement, and at the same time to assist in 
the return movement thereof. Stops on the table 


| 


come in contact with the levers H on which the springs 
act. 


18. Tie Wacons, Trucks on Eantn G. 
Allix.—3rd January, 1881. 6d. 
The body is capable of ae 


over to either side, 
and when empty returns to the 


loading position. The 


aaly E is of Y shape, and its tail F is weighted and 

held in ——e by catches G, which are actuated by 

levers H. 

25. SHEARING MacHINES OR APPARATUS FOR CUTTING | 
Sueet Metar, J. H. Johnson.—3rd January, 1881. | 
—(A communication trom UC. Donnay.) 6d. | 

This relates to 2 machine capable of cutting sheet 
metal at any distance from the edge irrespective of the | 
length or width of the sheets. The shearing mechanism | 
is mounted on a frame in two parts, the lower one 


carrying a stationary horizontal cutter A, and the 
upper portion carrying a movable cutter B. The lower 
portion of the frame is shaped so as to allow one part 
of the metal sheet to travel onwards in a straight line, 
= 4 other travels down an incline on one side of 
cutter A, 


31. CLEANSING METALLIC ScREENS OR REELS FOR 
Screeninc Grain, P. Van Gelder and T. 
Apsimnon.—4th January, 1881. 6d. 

A is the perforated part of the reel, and on it rests 
aroller B composed of a number of discs of india- 


rubber, and capable of rising and falling as it mects 
irregularities on the surface A, The roller B exerts 
sufficient pressure to force any portions caught in the 
perforation of A back into the reel. 
33. Gas Burners, H. HW. Doty.—Ath Januery, 1881.— 
(Not proceeded with) 2d. 

This consists in causing the gas to issue through 
slits formed in the sides of the burner in a horizontal 
direction. 


37. Parinc THE Curts or Fett Hat Bris, R. Grim- 
shaw.—sth January, 1881.—(Not proceeded with.) 2d. 
This consists of a peculiar foot and fixed knife for 
holding and cutting the curl, and also of an arm and 
slide to carry the combined foot and fixed knife. 
41. Knitrrsc Macurnery, J. and H. Kiddier.—4th 
January, 1881, 1s. 4d. 

In the production of broad rib fabric the ‘‘machine” 
needles are arranged to operate in sets placed on their 
bar at intervals across the machine, depending on the 
breadth of the respective ‘‘ ribs,” whilst the “ frame” 
needles are arranged continuous or complete for each 
breadth. An extra presser bar is used, the operating 
parts being at distances apart to act only on the 
beards of the “‘frame” needles opposite the “machine” 
needles, In the production of narrowings for broad 
rib fabric extra instruments are used to transfer the 
loops from the ‘‘ machine” to the “frame” needles, 
whilst the “‘ frame” needles are operated upon by the 


ments being bent or curved forward at their points, 
and having covering recesses formed in the backs of 
their stems. To prevent one side of the fabric being 
longer than the other in work done by “cotton” 
machine, the “jack” comb leads are supported on a 
separate bar fixed to a tie bar, and adjustable by 
screws, so that the comb leads with their bar may be 
readily adjusted for the ‘‘ jacks” to produce shorter 
or longer loops. 

34. Wueets ror Ramway Veunicres, J. Righy.—4th 

Jonuary, 1881. 6d. 

The body consists of a hub A with an inner and an 
outer plate, and intermediate radial arms terminating 
in a peripheral ring, all cast in one piece. Enlarge- 
ments are formed at the junction of the arms with the 


ring, and through them bolts pass to secure the flange 
C in position. Semi-cylindrical recesses are formed 
in the periphery, of the ring, and also in the inner face 
of the tire B, and into the recess formed pins or studs 
on the flange C ee po The inner face of flange C is 
shaped so as to lock the tire in position. 
40. Sream Borers, G. Petrie.—4th Janvary, 1881. 6d. 
This relates to Lancashire boilers, and consists in 
forming chambers within the flues by means of cross 
plates connected by means of tubes, through which 
the heated products of combustion pass. Through the 


aa 


upper and lower parts of the flue containing the tubes 
openings are formed so as to enable the water in the 
boiler to circulate round the tubes; B is the flue in 
which the chamber A is formed by cross plates C 
connected by tubes D, and E are the openings in the 
flue to allow the circulation of the water. 


42. Drvinc anp Burninc Bricks, &c., J. Craven end 
H. Chamberlain.—4th January, 1881. 8d. 

This relates to the system in which the burning is 
effected by gas, and it consists of the use of air heated 
by means of the gas generator in drying the articles, 
also to the mode of drawing off the vapour from the 
drying articles, and further in the general arrange- 
ment of the kilns or ovens. As applied to a kiln con- 
sisting of the series of chambers A, the gas main is 


arranged between them, and at each side of tho 
g t is a chamber into which air is admitted, 
and which has pipes surrounding the main and com- 
municating with each chamber. Openings are formed 
in the roof of the chambers for the egress of the vapour 
from the drying articles. 

48. Compounp ror WASHING AND CLEANSING, A, Wott, 

—4th January, 1881. _ Gd. 

Oil and fat are placed in a boiler or vat, together 
with a quantity of soap-maker’s leys, and the soap 
bs a is mixed with potash, soda ash, soda, or 
other alkali, and then treated in a granulating 
machine. 

44. Artiriciat Leatner, 7, E. Hardy.—4th Janvary, 
1881. 2d. - 

Leather scraps (either alone or mixed with vegetable 
fibres boiled under a pressure with caustic soda in the 
proportion of 101b. to 1001b. of fibre) are reduced to 

wder by mechanical means, using water, boiled 
inseed oil, or a mixture of both. The pulp obtained 
is formed with sheets in a machine similar to a paper 
machine, and then dried. 


45. Expansion Gear For Sream Enornes, J. Boding- 
ton.—ith Janvary, 1881. 6d. 

This relates to means for effecting the expansion of 
steam in the cylinder, whereby the steam is cut off 
automatically. The governor spindle A has mounted 
on its lower end two cams B and C, one B fixed 
thereon and controlling the admission and exhaust, 
and the other C loose and capable of being turned 


round, so as to control the cut off. The spindle A lias 
a slot in which a rack E can slide, and with it gears 
the first and smallest of aseries of five toothed wheels, 
the fifth of which engages a screw F geacing with a 
wheel G keyed on the loose cam, A small spindle lt 
passes through the governor spindle and its lower end 
bears on the top of the rack, while to its upper end a 


ordimary narrowing instruments, the extra instru- 


hollow sphere J is fixed and can be weighted to 
balance the governor balls, 
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46. Steam anp Hor Water Apparatus For 
inc Heat To aND UTILtstnc, MEASURING, AND 
REGULATING THE SAME IN DWELLING Hovsgs, &c., 
BE. F. Osborne.—4th January, 1831. 1s. Sd. 

Two mains are used connecting with each other at 
one end through a steam generator, and at the other 
through service connections. One main is a steam 
supply main, and the other the water return main. 
In the building to be heated is another closed circuit 
interlacing the main circuit, but separate therefrom, 
suitable means being provided for transmitting heat 
from the main to the local circuit. The transmitter 
may be in the form of a tubular boiler. An automatic 
pump forces water from the return main into the 
boiler, so as to maintain a circulation through the 
main circuit. Special apparatus is employed for 
measuring and regulating the supply of heat. 

47. Lastixc Boots axnp Suors, A. M. Clark.—4th 
January, 1881. -(4 comuaunication From S. B. Elli- 
thorp.) 6d. 

This consists of a combination in a suitable frame of 
a seat for holding a last, flanged levers for fitting the 
leather about the last, a vertically adjustable template 
with clamps and pressing screws for holding and 
stretching the leather upon the last, and of a gathering 
cord for holding the leather so stretched. 


48. GeNERATING aND Utiuistnc ELEcTRICITY FOR 
LIGHTING AND OTHER PuRPosEs, W. R. Lake.—4th 
January, 1881.—(A communication from F. Btéve.) 
6d. 

The first portion of this patent refers to a magneto- 
electric machine, and the latter portion to an electric 
lamp. Figs. 1 and 2 are illustrations of the machine, 
the chief feature of which is the coil B, which is 
actuated by a pair of toothed wheels D. It presents 
only two induction poles, and therefore only two 
points of resistance. To render this proportionately 
small coil effective, the inventor constructs it of a 


Fic.2 


Fic.t 


varying number of plates according to the power to 
be developed, the plates being placed one above 
another, and so connected as to form a whole. The 
current develuped is sent into two friction brushes by 
means of a small commutator. The wires are so 
arranged that the current returns into the coils of the 
magnet in the field of which the coil rotates. The 
current which is produced is collected in two terminals, 
which serve for attaching the wires of apparatus such 
as lamps, medical coils, &c. The figure shows an 
arrangement for lighting spirit lamps, &c. 
49. CLOTH-STRETCHING OR TENTERING MACHINE, W. 
R. Lake.—4th January, 1881.—(A communication 
ssrs. Goudiat, Fréres.) 8d. 

s impregnated with some suitable finish, 
and whilst still damp is stretched upon a frame, first 
in the direction of its length and then of its width, 
after which the fabric is caused to take a slanting 
direction alternately in opposite directions, so as to 


A 


render the weft threads straight and parallel. For 
this purpose the frame is hinged so that the lateral 
clamps are moved on the lines of a parallelogram in 
one direction or the other. To preserve the elonga- 
tion of the weft threads as it is produced, a widening 
mechanism and automatic controlling device are 
employed, the latter acting soas to shift the lateral 
clamps for a distance equal to the elongation. 

50. Givixc Morion To Spryninc Tops, 7. Wrigley.— 
4th January, 1881.—(A communication from G. 
Fisher.)—{Not proceeded with.) 2d. 

A quick pitched multiplex screw provided with a 
nut has a portion of its spindle above the screw fitted 
with a loose handle, and its lower end terminates in a 
tube in which a slow pitch spiral groove is formed. 
The spindle of the top fits into the tube, and has apin 
to engage with the spiral groove. 

51. Workinc Raitway Brakes By Pressure, 
J. Imray.—ith January, 1881.—(A communication 
Jrom A. Wenger.) 64 

As arranged for working by compressed air the appa- 
ratus consists of a pump P worked by the engine, and 
compressing air in reservoir R, which communicates 
by pipe A with a reducing valve D, and thence by a 
branch furnished with a stop-cock with the high- 

ressure pipe A extending along the train. A branch 

Eon A after passing the reducing valve D leads 

through a regulating valve C to the second train pipe 


Fig.t 


A B A 
Pp P 


BR, also fitted witha stop cock, and having a second 
¢ ck tobe used when the locomotive is separated from 
the train. The pipes A and B are crossed so that each 
presents itself at the same hand at each end of the 
vehicle. The brake cylinder F has two pistons K and 
side ports for admitting air to put on the brakes, and 
a port for pressure to take them off. The small 
pistons P prevent leakage when the pistons are at the 
end oftheirstrokes. The regulator C, if pipe A breaks, 


will eause the pipe B to discharge and the brakes to be 
applied, while if B breaks the pressure in A will put 
on the brakes. 


58. Venetian Burxp Actions AND THEIR Heap Latus, 
H, Tylor.—5th January, 1881. 4d. 

This relates to means for allowing two or more 
raising and lowering cords to run over the same clip 
or action, which is enclosed or recessed in the head 
lath, being held therein by the cross pin passed 
through from the front or back. The clipping bar is 
formed by a cross pin also passing through the head 
lath, in such a position that the tongue of the cli 
bears towards it to bind the cords between itself an 
the cross pin. 

54. Lever anp ExpanstvE Stream Traps, 
Lancaster. —5th January, 1881. 6d. 

Ais the valve box, B inlet box, C the valve, D valve 
spindle, E the expanding and contracting tube, and 
F the discharge outlet. A double lever G works on a 


fulcrum, and its short arm is connected to rod L held 

by an adjusting screw and nut in bracket N on the inlet 

box, while the longer arm passes through a slot in the 

top of the valve spindle. To prevent the tube bending 

it is enclosed in a casing O of slightly lesser length. 

55. Wasninc Liven, &c., J. Hughes.—5th January, 
1881.—(Not proceeded with.) 2d. 

This relates to an apparatus to be placed in a copper 
so as to cause a continuous circulation of the water, 
and it consists of a hollow boot with portion cut away 
at the base, from the centre of which rises a vertical 
pipe turned off at right angles at top, or formed with 
opening round it. 


56. Mecwaxicat Tevecrapus, W. Chadburn.—5th 
January, 1881. 6d. 

Ais the transmitting and B the receiving instru- 
ment, over the dials of which pointers C and D move, 
such pa being placed over each other, and movin, 
together when the ordinary indications “ahead” an 
“astern” are required to be sent, but which by 
removing a pin can work separately so as to be placed 
one on the tens and the other on the units, when the 
number of revolutions are required to be telegraphed. 
The two instruments are geared together as follows :— 
The unit pointer D is mounted on a hollow shaft H, 


through which passes shaft F carrying pointerC. The 
pointers S and P of instrument B are rconne> | 
arranged. t F carries bevel wheel M gearing wi 
N, on the shaft of which pointer P is keyed, while 
shaft H carries wheel J gearing with another spur 
wheel, on the shaft of which is a bevel wheel gearing 
with a similar wheel, on the shaft of which is a spur 
wheel gearing with wheel T keyed to the hollow shaft 
carrying pointer 8. 

57. Fastener For Winpows AND Doors, J. Stables.— 

5th January, 1881. 6d. 

A bolt passes through a box fixed to the top bar of 
the lower sash, and its inner end is provided with an 
anti-friction roller, and enters a recess in the bottom 
bar of the top sash, the bolt being pressed forwards 
by a spring in the box and drawn back by a ring on 
its outer end. 

58. TRANSMITTING AND APPLYING MoTIVE Power, W. 
January, 1881.—( Not proceeded with.) 
2 


This consists in the use of an “endless” stream of 
water or other fluid caused to circulate rapidly under 
pressure through an endless pipe, and in utilising the 
stream to drive machinery. The water is forced 
through the pipe by a pump, and es successively 
to any suitable form of motor attached to the different 
machines to be driven, returning from the last motor 
to the suction branch of the pipe. 

60. Gas Motor Enornes, C. D. Abel.—5th January, 
1881.—(A communication from N. A. Otto.) 10d. 

This relates to means for removing the products of 

combustion from the space left in the cylinder beyond 


the piston when at the end of its in-stroke, as 
described in patent No. 2081, a.p. 1876, and serving to 
enable the combustible charge to be ignited while the 
piston is still at the dead centre, before commencing 
the working stroke. For this purpose the cylinder 
has an extension C, in which is an auxiliary piston B, 
whose rod passes through a guide on the open cover D, 
and which is pressed forward by a spring. 

piston, under the pressure between it and the main 
piston A, is forced outwards, and when the charge is 


ignited it is forced inwards by the spring, thus 
expelling the products of busti ‘Gover 
arrangements for effecting the desired object are 
described. 
61. Acrvatinc Sewinc Macurnes, &c., J. Holden.— 
5th January, 1881. 6d. 

This relates to means for varying the speed, and 
consists in the use of two discs A and C placed at 
right angles to cach other, and the latter capable of 


sliding on its shaft D, so as to cause it to bear on dise 

A nearer to or further from its centre. On shaft D is 

a pulley which drives the machine. 

62. Inkstanps, R. G. Clupperyield.—5th January, 1881. 

The inkstand contains a reservoir into which a pen 
tube projects to near the bottom, the lower end of the 
reservoir being, preferably, narrowed in, so as to be but 
little larger than the end of the pen tube. At the 
upper part of the reservoir there is an aperture fitted 
with a plug, and serving to allow air to escape when 
filling the reservoir. An india-rubber ball is fixed to 
the plug, so that by compressing the ball air can be 
forced into the reservoir and rsise the level of the ink 
in the pen tube. Over the pen tube is a cover fitted 
with horns, between which a pen can be laid, and also 
serving to open the lid. 

63. IxrLamMaABLE ComposITION FoR LIGHTING FIREs, 
&e., W. R. Lake.—5th January, 1881.—(A communi- 
cation from C. D. Bradley.) 4d. 

This consists essentially in impregnating sawdust 
or other absorbent material witha volatile inflammable 
fluid, such as coal-oil or any of the products of 
petroleum, and then mixing or coating the same with 
resin, pitch, grease, wax, or similar solid combustibles, 
in such a manner as to form an impervious covering 
about the absorbent material. 


64. Knittinc Macuixes, 7. Coltman.—6th January, 
1881.—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 1555, 
A.D. 1880, and consists of an improved arrangement of 
cams, consisting of three drawing cams for lowering 
the needles and two cams for raising them both on 
the back and front of the machine. This arrangement 
enables two courses to be made in traversing from 
left to right, and two when traversing from right to 
left, — making the cuff of a sleeve or a one-and-one 
stitch. 

66. Buinp Rotters, J. Ditchfield and K. Hothersall. 
January, 1881. 6d. 

This consists principally in a novel method of 
attaching the blind web to the rollers, and consists in 
anny. | along the rollers an undercut groove open at 
one end to receive the edge of the blind, which is 
folded over a tongue or bar. To prevent the cord 
riding over the edges of the grooved pulley, an eyelet 
or guide is arranged at the centre of the pulley and 
beneath its axis, and through it the cord passes, such 
eyelet being freely suspended from the roller axis. 
67. a or Hoop Locks, E. Hale.—6th January, 

1881. 6d. 

The tie or fastening for securing metal bands round 
bales of goods consists of a square strip of metal 
thickened at suitable parts by meaus of grooves in the 
surfaces of the rolls, by which the strips are made. 
The front part is thickened, and at about lin. there- 
from a slot is formed and extends to one side to admit 
the band, and to a thickened part on the opposite side. 
The metal of the slot is not separated on one side, but 
is turned down under the front part, so as to form a 
flange, over which the band is bent. The back end of 
the id is thickened, and rivetted to one end of the 
band. 


68. Weavine, G. H. Hodgson and J. Broadley.—6th 
January, 1881. 6d. 

This relates to means for operating the healds or 
heddles, and it consists in connecting the upper and 
lower heddle shafts to frames G, consisting of a top 
and bottom rail, and end rails guided so that in 
effecting the required shedding motion these frames 


are controlled to move wep in the vertical or 

other desired direction. e motion is given to the 

frames by connecting them by links I to arms J 

mounted on a rocking shaft, carrying other arms 

connected by rods K to levers L, provided with 
bowls M operated by cams or tappets. 

69. Castinc Mera Pipes or Tuses, C. B. Palmer, 
R. EB. B. Crompton, and J. Chambers.—6th January, 
1881. 6d. 

A series of moulds A are supported ina frame B, and 
by the sides of the pit C. sides of the mould 


boxes are formed in parts divided longitudinally and 
hinged together and secured by catches, and one part 
of each box is fixed to the frame B and to the sides of 
the pit, while the other part is movable. The moulds 
having been dried by gas jets J beneath them, are 
then brought into use in succession for receiving the 
molten mi 


'70. Morion ror SprEADING AND DRawina 
A, T. Lawson and S. Dear, -6th January, 
1. 

This relates to an automatic stop motion to throw 
the driving belt on toa loose pulley when the required 
length of sliver has been delivered. On the delivery 
roller A is a worm B gearing with a wheel C moun 
on a short shaft, to which is keyed a worm D 
driving wheel E mounted loosely on u stud. This 
wheel E carries a crank pin F, which at each rotation 
strikes a bell-crank lever G keyed to a shaft parallel 
with roller A. To the shaft is keyed a second crank 
lever H, to one arm of which is pivotted a finger, its 
other arm being attached to a spring secured to the 
frame. A bar I has an extension sliding in guides in 


a fixed bracket, and this bar carries a plate K notched 
out horizontally to receive the end of an elastic lever 
L pivotted to the frame. From lever L a lin 
depends, and is connected with an arm on rock shaft 
M, the other end of which carries an arm slotted to 
receive a pin projecting from the belt fork P. 

72. CompounpD For SWELLING AND WELDING OR 
Unitino Metaus, H. J. Haddan.—6th January, 
1881.—(A communication from H. G. Julien.)—(Not 
proceeded with.) 2d. 

This consists of iron or steel filings, 100 parts; 
borax, 50 parts; sal-ammonia, 3 parts, 

73. Tune Currer, P. Skeldon.—6th January, 1881.— 
(Not proceeded with.) 2d. 

This consists essentially of a strong hollow cylinder, 
a screwed spindle working with the said hollow cylin- 
der, a series of cutting rollers carried by the hollow 
cylinder, and a tubular guard external to and capable 
of being fixed to and removed from the hollow cylin- 

er. 

76. PREPARATION OF ANILINE SOLUTIONS FoR DYEING, 
&c., W. R. Lake.—6th January, 1881.—{A com- 
munication from N.C. Armand and J. E. Berton.) 
—(Not proceeded with.) 2d. 

This consists of oil or fat ey Man parts, acetic 
acid or hydrochloric acid twenty-five parts, sulphuric 
ether seven parts, volatile alkali seven parts, po 
seventeen parts, 

Compasses ror Iron Suips, D. MeCwllum.—oth 
January, 1880.—{Not proceeded with.) 2d. 

This relates to a compass which will detect the 
amount of deviation which may occur in any iron 
ship. 

80. Ho.pers or Suprorts ror Sewing THREAD 
Spoots or Bossins, J. Coates, jun.—ith January, 
1881.—(4 communication from W. 8. Auchincloss.) 
—{Not proceeded with.) 2d. 

In one modification the holder consists of an oblong 
box having fixed to it at suitable distances apart a 
series of pins or spindles, which are by preference too 
short to pass quite through the bores of the spools, so 
that the label on one end of each spool need not be 
perforated. At one side of the bar there is fixed a 
series of spring clips, or a single compound clip, 
which, catching on the outer ends of the spools, 
keeps them on their spindles, a clip being tem- 
porarily bended laterally when putting a spool on or 
off a spindle. Springs of metal, rubber, plush or 
other suitable material are fixed so as to be under the 
spools, and so as to press the spoolsin a gentle manner 
against the holding lips of the clips, and these springs 
impart a resistance or tension when a thread is being 
drawn off its spools, which prevents the spool over- 
running. 

81. Apparatus For Ostarntnc Motive Power, F. 2. 
Shaw.—7th January, 1881.—(Not proceeded with.) 
2d. 


The apparatus consists mainly of a series of weights 
connected together by links in such a way as to form 
an endless chain. This chain of weights hangs ina 
perpendicelar direction, and passes round two 
grooved pulleys, one above and one below. 

84. Om Gas Burners, J. N. Douglass.—7th 
January, 1881. 8d. 

This consists in an arrangement of an outer deflec- 
tor surrounding the burner and lower part of the 
flames, one or more of which it covers, and in con- 
nection with this deflector is a deflecting glass 
chimney, both deflector and chimney being so formed 
as to force the outer flames on to the inner flame or 
flames, and thus to condense all the flames, and 
deflect on to the internal and external surfaces of 
each of the flames the whole of the ascending cur- 
rents of air, and in such a manuer as to invigorate 
the combustion of the flames, and augment the in- 
tensity of their light. 

85. Manuracture on TREATMENT OF Parer, LEATHER, 
&c., W. B. Fitch and H. A. Barton.—ith January, 
1881. 4d. 

The materials or substances are treated with a solu- 
tion of either acetate of potash or acetate of soda. 
90. MacHINE FoR WRAPPING UP OR MAKING PACKETS 

or Topacco, &c., W. Rose.—8th January, 1881.— 
(Not proceeded with.) 2d. 

The machine has a series of rollers and an endless 
band or apron, between which the tobacco and the 
paper in which it is to he wrapped are placed, the said 

ers and band with other hanism then operati 
to roll up and secure the paper around the tobacco. 

91. Cap Spinninc on TwistinG Apparatus, R. and W. 
Dawson.—Sth 1881. 6d, 

The object is to give facility for obtaining greater 


speed and less waste, and increased solidity or quan- 
tity and a better quality of . On the outer 
surface the cap A is formed with projecting surfaces 
obtained by coiling wire B round in a spiral. 
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86. Rack ror MecuanicaL Purposes, W. Prowett.— 
January, 1881. 4d, 
This consists in constructing racks with loose teeth, 
Lew | is with teeth pivotted or otherwise jointed to the 
rack, 


89. VeLocipepes, R. C. Fletcher.—8th January, 1881. 
—(Not proceeded with.) 2d. 

This relates, First, to a new arrangement of the 
wheels and a mode of steering; and Secondly, to a 
device for transmitting the motion of the treadies to 
the driving wheels, 

93. TeLepnonic Apparatus, J. Inray.—S8th January, 
1881.—(A communication from Dr. C. Herz.) 6d. 

The object of this invention is to obtain clear 
articulation and freedom from the effects of earth 
currents. To accomplish this, the receiver is made 
microphonic by the use of discs of conducting 
ores, each of the discs being separately con- 
nected to pairs of voltaic elements, all being pressed 
together with adjustable ote oie and subjected to 
the sound vibrations of a diaphragm. The sounds are 
thus magnified, and to render them distinct, con- 
densers are introduced in the line. To avoid earth 
currents the line wire, instead of going straight to 
earth from the receiver, is terminated in a number of 
fine points extended over a large area, and another 
set of such points close to the former set communi- 
eate by a wire to earth. One method of arranging 
the instruments is shown in Fig. 1. M is a micro- 
phonic transmitter, one convenient form of which is 
shown in section, Fig. 2, and in plan with front 
cover removed, Fig. 8, On the vibrating diaphragm 
X are fixed a number of plates P of iron pyrites. 
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Against each of these is pressed a piece of carbon A 
on a lever L, the pressure of which is regulated by 
spring R. Each alternate contact piece is connected 
to the positive pole of a battery cell, the other alter- 
nate contact pieces being connected to one terminal 
plate of a large surface condenser C, the other 
terminal plate of which is in connection with the 
line wire. The negative poles of the battery are con- 
nected to earth. At the receiving station a bell tele- 
phone may be employed alone, but it is better to use 

a second condenser C1, having one of its terminal 

plates connected to line and the other to earth. The 

receiving telephone may then be placed in either side 

of the d as indicated at Al or AU. Various 
other arrangements are shown, including the arrange- 
ment of the diffuser for the prevention of earth 
urrents. 

94. Manvracture or CoLountne Matter, F. Wirth. 
—Sth January, 1881.—(A communication from 0. 
Fischer.)—( Not proceeded with.) 2d. 

This consists in using paranitrobenzaldehyde 
instead of benzaldehyde for the preparation of new 
derivatives of triphenylmethan by the action of the 
same on secondary and tertiary aromatic amines in 
the presence of dehydrating agents, and the conver- 
sion of the Leuco bases by oxidation into colouring 
matters. 

96. Metat Fencine, R. R. Main and J. Dick.—S8th 
January, 1881. 6d. 

The standard is made with the usual two-pronged 
foot, but the foot is made out of a bar of about double 
the width of that employed forthe stem. This broad 
bar is divided for a suitable distance from the lowerend 
along the middle, and the parts are separated and 
bent to form the prongs, whilst the stem is welded to 
the upper end, 

100. Mitt Gearineo, N. Macheth.—Sth January, 1881, 
6d. 

Fig. 1 shows a section of the rim of a belt pulley, A 
being the wrought iron rim, B the strengthenin, 
rolled with it, and C the extremity of an arm of the 

uulley of cast metal. Fig. 2 shows a section of two 

hollow shafts — together. Each tube E has a 

plug piece F, which enters the coupling G. Fig. 3 


shows an adjustable shaft bearing, H being the 

estal, through the lower part of which passes pin 

, which also enters a hole in bracket J. Set screws 

secure the pin I when the pedestal is adjusted 
thereon. 

101. Furxacrs or Frrepiaces For Steam Borers, 
&e., J. Lart.—8th January, 1881, -(A communica- 
tion from C. W. Doten.) 6d. 

e chief feature of the invention consists in the 

employment of a series of wheels C, and segments F 


placed on parallel shafts, and provided with perfora- 
tions or openings for the ne of air. These w 
and segments support the fuel, the former being 


caused to revolve while the latter are mounted loose 
on their shafts, . 


102. Wacons, R. Hudson.— 8th January, 
881. 6d. 


This relates to improvements on patents No. 2677, 
A.D. 1875, and No, 50, a.p. 1877, and consists in form- 
ing both the body and under frame of the wagon 
entirely of metal. The under part A is made of a 
broad metal sheet, and carries the bearings for axles 
of wheels. Plates E are attached to A, and sha 


so as to form spring buffers, an opening being left in 
them to allow a coupling link to pass preens, Bow of 
the drawbar F, which is carried in bearings beneath 
the body. The body O has a socket piece K on each 
side to take over and revolve on the trunnion piece J. 
104. Comersep Hyprostatic STEAM GOVERNOR FOR 
MaRINE Enoines, J. Galley and T. Smith.—8th 
January, 1821.—(Not proceeded with.) 2d. 

A and is connected with the stern of screw ships, and 
amidships with ships propelled by paddles, and directly 
communicating with an elongating and contracting 
cylinder placed in the engine-room. This cylinder is 
constructed of some pliable material on the same prin- 
ciple as a bellows, to give motion to the slide valve of 
the steam cylinder, the action of the valve bein; 
obtained from the bellows, which rise and fall accord- 
ing to the water level surrounding the screw or paddle, 
and adjustable by means of a spring. 

105. Mor Wrincer, J. Whittingham.—Sth Janvary, 
1881. 4d. 

This consists of a mop wringer constructed mainly of 
two perforated plates of iron, wood, or any suitable 
material, preferably square, arranged to work on 
hinges or other suitable contrivance on the bottom 
sides of the plates, with a treadle and lever to press 
them together. 

106. R. Spear.—Sth January, 1881. 4d. 

This relates to means for ejecting or removing a pen 
from its holder. 


10°77. MaxvracturRE or Weaver's Mauss, &c., J. C. 
Ramsden. —8th January, 1881.—(Not proceeded 
with.) 2d. 

The mails are samoet out of sheet steel instead of 
iron ; they are then finished off in the usual manner 
and passed through a furnace. 


108. Coxvertine Herat into Ecectricity,J. C. Rams- 
den.—S8th January, 1881.—(Not proceeded with.) 


2d. 

The object of the invention is carried out by placing 
spliced iron rods in a furnace, the external portion of 
the rods being enclosed by a porcelain cylinder. To the 
outer end of the rods are attached metal conducting 
bars, to which bars are attached wires, each pair of 
wires being continued and the circuit closed in the 
ordinary way. The furnace has each end contracted, 
and at the mouth of each is arran, two tubes with 
fine orifices, one being in communication with refined 

troleum, and the other with a supply of steam. 

Yhen steam is discharged over the mouth of the petro- 
leum tube it exhausts and discharges the hydrocarbon 
in the form of spray. On being fired an intense heat 
is generated, and being free from impurities no deposit 
on the bars takes place. 

111. Apparatvs TO PREVENT SHIPs FROM SINKING, R. 
G. Sayers.—10th January, 1881. 6d. 

This consists in attaching to each side of a vessel a 
sufficient number of flexible bags filled with air and 
covered with netting to support the vessel and keep it 
from sinking, when said vessel has sprung a leak or is 
otherwise disabled. 


112. Consuminc SmoKE FROM Fires, J. Teei,—10th 
January, 1881.—(Not proceeded with.) 

The bottom of the fire-grate is made of a series of 
bars of an I shape, so that when placed together they 
will have apertures between them for the admission 
and passage of a continuous current of air, which 
rushes through these apertures to and through a 
Fa oe lump or lining of metal or fire clay at the 

ck of the grate, raised to about the height of the 

top of the fire, whence the air is withdrawn in a 

rarified state through the said perforations, and there 

} anata in contact with the smoke converts it into 

lame. 

114. Apraratvs For STEERING VessELs, &c., W. 
January, 1881.—(Not proceeded with.) 

i of cylinders are provided, between which is 
fitted a sliding piece carrying two grooved pulleys. 
Each cylinder is provided with a piston and piston 
rod, to which the sliding piece is attached. The 
cylinders are connected in such a manner that the 
steam admitted thereto causes the pistons to work 
simultaneously, and being connected with the slidin; 
carry the groove ulleys backwards ont 
orwards therewith. Round these pulleys is passed 
the steering chain, which is also conveyed round a 
i chain pulley, such pitch chain pulle being a 

xture when the steam power is used. By imparting 

a backward or forward motion to the grooved pulleys, 

the chain thereon draws or moves the rudder in any 

required direction. 

115. Brarines or Supports For SHAFTs, AXLEs, &c., 
L. A. Groth.—l0th January, 1881.—(A communica- 
tion from A, Gravelin.) 

A substance such as, for example, woollen stuff or 
felt, is interposed between the bearing and its shaft or 
axle, or between the moving part and its support. 
The body of the bearing or support may be composed 
of — or crystal toughened or not as may be 
preferred, porcelain, t, lava, slag, scoria, fusible 
or infusible silicious or aluminous stones, the fusible 
borates, and silicates or other similar subst: 


edge of the foundation and into holes in the back, 

where they are secured by wiring or cementing. 

118. Brusnes, G. W. von Nawrocki.—l0th January, 
1881.—(A communication from C. EB. Flemming, sen.) 


6d. 

This relates to brushes with wires pins secured to 
a itch foundation, and it ists in securing 
the wires sufficiently far part to allow tufts of bristles 
or wires being introduced between them, passing 
through the foundation, and into the back of the brush, 
where they are secured by wiring or cement. 


129. Gatvanic POLARISATION BATTERIES OR Maca- 
zines oF Execrricity, &c., J. H. Johnson.—llth 
January, 1881.—(A communication from C. Faure.) 


6d, 

This relates to batteries which, though incapable of 
themselves producing electricity, will, when charged 
from some other source, retain and furnish when 
required the ¢ e of electricity. In carrying the 
invention out, leaden plates are mechanically covered 
with a coating of metallic salts, mixed with inert 
substances, as, for instance, a coating of lead mixed 
with pulverised coke, which mixture may _ be 
moistened with a small quantity of gelatine. When 
two elements p in this way and coupled 
together as in a battery in dilute sulphuric acid are 


connected with some electrical source, it is found that 
the sulphate of lead will be reduced on one of the 
plates and form an adhesive porous coating. After 
this has been done for one of the plates, the current 
is reversed so as to reduce the other element; but by 
so doing the first element becomes re-oxidised, and 
lead oxidised under such conditions becomes per- 
oxidised, so two elements are obtained covered with 
lead in a porous state, and the covering of one of the 
elements is per-oxidi This pair of elements thus 
1 a magazine of electro-chemical energy, and 
is capable of acting as a galvanic battery. Various 
other methods of effecting the same object may be 
employed. The figure is an illustration of a pair of 
elements of two thin lead plates A and B covered with 
a porous covering and placed in a rectangular vessel 
containing dilute sulphuric acid. Other illustrations 
of different methods of preparing the elements are 
given. These batteries may used to work various 
kinds of machines, to drive boats, &c. 


126. Tare or Brixpine, W. Pretty, jun.—llth 
January, 1881. 4d. 

For one half of the width the taper is woven thick, 
and into this part the eyelets are set. For the other 
half of its width the tape is divided in the weaving and 
formed as two complete fabrics, connected together 
only where they meet in the middle of the tape. The 
fabric is introduced between the two flaps of the 
divided tape, and is then fastened in the usual way. 
140. PreseRvaATION OF ALIMENTARY SUBSTANCES, &c., 

F. F. Witkins.—12th January, 1881. 4d. 

This consists in the process of preserving alimen 
substances by first treating them with an antiseptic or 
ere and afterwards coating them with un- 
crystallised hydrocarbon. 

142. ManvracturE oF Userut Propvucts From 
weeps, E. C. C. Stanford.—12th January, 1881. 4d. 

This relates to the treatment of seaweeds, whereby 
algin, algic acid and a separated paper making material 
are obtained. 

148. Picks, Axes, Apzes, Hamuers, &c., T. Brown.— 
12th January, 1881. 6d. 

The blade of the pick is made in two halves, which 
— in the loop of the shaft by the same wedge 
or key. 

157. Cotourine Fiprovus MATERIALS, 'J. Young, jun. 
—12th January,1881. 4d. 

This consists in subjecting the infusorial earth or 
other colour bearing vehicle toa preparatory bleaching 
by any suitable bleaching process, then charging the 
infusorial ea or colour bearing vehicle with the 
desired colour or oil, and afterwards applying the same 
in a comparatively dry state to the cotton, wool, or 
other fibrous material. 

1'7'7. OsTatntnc Motive Power FROM CurR- 
RENTS, J. Imray.—l4th January, 1881. 6d. 

When a current of water is very rapid a series of 
successive turbines have been used, the water 
from one to the other through the series. According 
to this invention a series of successive blades or 
channels of one =. are employed to receive and 


utilise a 1 from a fluid current 


acting upon them. The wheel A revolves with shaft 

B in the casing D, and on both semi-elliptical ves 

are formed to receive sets of blades C and E. The 

casing is divided by pieces L into two cells, through 
which the water passes as shown by the arrows. 

184. CarponaTeE or Potassium, FE. P. Alexander.—l4th 
Janvary, 1831. —(A communication from CG R. 
Engel.) 4d. 

This consists in obtaining a double carbonate of 
i and potassi by treating by carbonic 
acid gas a mixture of carbonate of magnesium or free 

a with an aqueous solution of a salt of potas- 

sium. 

196. Fiver Tubes ror Steam Borers, J. A. and J. 
Hopkinson.—l4th January, 1881. 6d. 

This relates to improvements on patent No. 3258, 

A.D. 1880, and consists in providing means for secu! 


11'7. Brusnes, @. W. von Nawrocki.—l0th January 
communication C. EB. Flemming, sen. 


6d. 
This relates to brushes with wire pins secured to a 
itch f dation, and it ts in fastenin: 
such foundation to the back by means of tufts o! 


bristles or wires, passed through holes pierced in the 


se water circulating pipes in corrugated fia‘ 

tubes, without forming them with a plain portion. 
For this purpose the fiue tube is formed corrugated 
all along, and at the place where the water circulating 
pipes are to be inserted holes are formed with the 
metal raised round them so as to form a rim or collar, 

to Lay wh the ends of the circulating pipes are rivetted 
or wi 


201. Grixpinc Mitts, H. J. Heddan.—lith Jonuary, 
1881.—(A communication from B. Tonya.) 6d. 

Two horizontal discs A and B are provided with 
vertical pins arranged so that one row of the wu 

discs projects and passes between two rows of the 


Te 


| 


|| 


| 


lower dise aud vice versa, the upper disc being fixed to 

and revolving with the vertical shaft C, while the 

other is stationary. The material to be ground passes 

between the discs. 

206. Furnaces ror Roastinc, CALCINING, OR BURN- 
Orgs, &c., BE. A. Barry.—lith January, 1881. 


6d. 
This relates to the mechanical forward delivery of 


ore along the bed of a roasting furnace, by means of the 

scrapers B attached to a shaft actuated by cranks C. 

242. Puriryinc anp Heatinc FEED-WATER FOR 
Stream Generators, &c., J. H. Dane.—20th 
Jenuery, 1881. 6d. 

The chamber A is funnel-shaped at its lower end, 
and near its centre is a grating C to support a depth 
of cobble stones D, through the interstices in which 
the exhaust steam can ascend freely. The steam is 


(232) 


met by a stream of water supplied by aspray F. A 

pipe H leads to the feed pumps. The supply of water 

is re; ted by a float L which opens or closes the 

cock in supply pipe F, as the level of the water in the 

bottom of chamber A varies. 

267. ManuracTureE or Tusina, J. C. Mewburn.— 21st 
January, 1881.—{A communication from Lu Société 
J. L. Martiny et Cie.) . 
i ists in the facture of tubing made of 

india-rubber covered with endless fabric. 

318. REVERSIBLE AND ADJUSTABLE ToasTING Fork, 
E. Brookes.—24th January, 1881. 6d. 

This consists of making the fork proper capable of 
being reversed by moving it through a semi-rotation 
and making it capable of being set or adjusted either 
parallel or at any inclination to the handle of the 
toasting fork. 


320. Gas Enornes, C. M. Sombart.—25th Junuary, 
1881. 


This relates to Suegeerennte on the Bisschop 


rear end of the crank shaft bearing; Thirdly, in the 
application of a sieve-like perforated disc in the air 
valve chamber: and also to the use of self-acting regu- 
lating apparatus for these or other gas engines of 
similar type. The crawing is a section of the engine 
with the improvements. A is the working cylinder, 
B the slide valve casing, the slide valve being actu- 
ated by excentric C. E is the air valve chamber con- 
taining the perforated disc F. 
388. Rotiers ror CALENDERING, &., W. R. Schiiv- 

+ mann.—2W8th January, 1881. 6d. 

This relates to constructing rollers so as to prevent 
deflection when subject to a considerable strain, and 


it consists in forming a deep annular groove B at each 


end of roller A, extending inwards for about one-third 
of the entire length of the body of the roller. 
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419. Continvovs Rovine, StUBBING, AND SPINNING 
Framss, G. W. von Nawrocki.—lst February, 1881. 
—({A communication from R. Sehrke and Messrs. 
Buldge and Hildebrandt.) 6d. 

This consists in the bination with a spinning 
machine of travelling nippers, consisting of an endless 

band C, bars D, dogs E with springs, sliding bars H 


with studs, and which successively nip the sliver 

yarns, carry them onwards towards the twisting appa- 

ratus Pand drawing rollers Q and R, and release them. 

455. Sienat Buoys, F. Bar7v.—3rd February, 1881.— 
(Complete) 641. 

This relates to signal buoys in which the signals are 
produced automatically by air compressed by the verti- 
cally reciprocating mvution of the buoy, induced by the 
surface waves, in a tube or cylinder which extends 
from the bottom of the buoy down into still water, and 
it consists, First, in combination with a buoy of this 
elass of an engine or other motor operated by com- 


pressed air; Secondly, in the combination with the 

buoy and its compressed air motor of an electric or 

other light operated or supplied by the motor ; Thirdly, 
in the combination in a single buoy of a “‘day mark,” 

a “beacon light,” a “ fog signal” and an automatically 

operating compressed air motor. 

471. Mascracture or Ice, H. J. Heddan.—4th Feb- 
rvery, 1881.—(A communication from T. L. Rankine 
and C. A. Raadall.){Complete 6d. 

This relates to ammonia stills for ice machines, and 
has for its object to prevent the boiling over of the 
ammonia during the process of distilling the same. 
For this purpose the ammonia water is caused to 
traverse separately pipes passed through a boiler shell, 


471 


and bluwing off the water and steam from the lower 
and hotter still pipes through a chamber which 
receivcs the incoming ammonia water into the upper 
still pipes which lead from said chamber. A is the 
boiler shell, into which steam is admitted to heat the 
still pipes arranged to form a lower series of pipes 
B, and an upper series B’ extending beyond the rear 
end of the boiler, and connected to a chambre D. 
545. Corkixc Borries Contarnrnc CHAMPaGNE, &c., 
W. H. Beck.—9th February, 1881.(A communica- 
tien from E. 64. 

This consists in compressing the cork at all points 
of its height uniformly, simultaneously, and concen- 
trical]: neans of a flat spring of one or several 
blades of a width cqual to or greater than the height 
of the compressed cork. This spring, which exactly 
surrounds the tylindrical periphery of the cork, is 
tightened upon itself by means of a lever so as to 
compress the cork against and in the cavity ad Loc of 
a fixed picce in order to reduce the cork to the 
diameter required for entering freely the neck of the 
bottle by the pressure of a cylindrical spindle of the 
same diameter as the compressed cork. 

667. Rarcway Porsranp Apparatts, J. Sax vy 
end J. Former.—l6th Febrvery, 1831. 6d. 
sts, First, in working point indicators by 


FIC.1. 


the ecncurrent action of the point levers and the point 
lockirg levers, so as to show how the points are set 
aud» hether they are locked or unlocked ; Secondly, 


in the combination of the semaphore arms and signal 
lanterns and the rods for working them with the 
levers, for working and locking the points at a railway 
junction, so that the arms and lanterns operate as in- 
icators showing how the points are set and whether 
they are locked or unlocked. Fig. 1 is a plan showing 
the junction of a set of main line rails with a branch. 
Fig. 2 is an elevation of the indicator post. 
‘735. Preventinc ExpLosion or KitcHeN BorLers, 
&c., J. Tattersall.—2ist February, 1881. 6d. 
In the top of the boiler is screwed a short pipe A, 
to the top end of which is screwed a cap B, bored at C 
to correspond with the bore of pipe A. Between A 


and B is a dise D of lead or other suitable material 
sufficiently strong to resist the ordinary pressure in 
the boiler, but which will give way when the pressure 
increases to a dangerous degree. 
858. Hanpiine anp TREATING DREBGED MATERIAL, 
F. A. Bishop.—\st March, 1881.—{Complete.) 6d. 
This consists, First, in constructing within a boat or 
scow a water-tight chamber or compartment to receive 
the dredged material from the scoops, buckets, or 


other dredging apparatus. The Second part consists 
in applying to and arranging within the chamber for 


receiving dredged material, a number or system of 

hydraulic nozzles, connected by suitable pipes with a 

pump, engine, or other means of supplying and forcing 

water under pressure through them, and into the 
space within the chamber. 

938. CoLtovrinc Matters, C. D. Abel.—4th Marel., 
1881.—(A communication Messrs. Bindschelder 
and Busch.) 2d. 

This relates to the production of green colouring 
matter by conversion of the homologues of tetra- 
methyldiamidetriphenylmethan, or the substitution 
products thereof, into a sulpho-acid, and the treat- 
ment of this sulpho-acid with oxidising bodies. 

989. CoLocrinc Matrers, C. D. Abel.—4th March, 
1880.— (A communication trom Messrs. Bindschelder 
and Busch.) 4d. 

This consists in the uction of colouring matters 
by the action of the halogenes upon the azo-derivatives 
of resorcine. 

1100. Grvrsc Muriox To Carrtaces, VEsseis, &c., 
L. A. Groth. —14th March, 1881.—{A communication 
Srom G. Liedmen and C. Beger.) 6d. 

The body of the carriage carries a rocking seat, the 
swinging movement of which is facilitated by a hand 
lever. The rocking seat is connected with the axle of 
the carriage by means of a system of springs and 
pawls. 

1175. Pic Inox, W. R. Lake.—l7th March, 
1881.—{A communication from T. A. Blake.—(Com- 
plete.) 6d. 

This consists essentially in the combination of a bed 
having a single ribor breaking point, over which the 
pig iron is ceed, and a reciprocating slide provided 
with two ribs or breaking points to bear wpon the 


pig iron, one in front, and the other in the rear of the 

rib or breaking point below, with a feeding bench con- 

structed to yield against the breaking pressure, and 
either with or without a stop to govern the length of 
the piece to be broken. 

1395. Evecrricat APPARATUS FOR THE TRANSMISSION 
oF SounD, W. Lake.—29th Murch, 1881.—(A coim- 
munication trom A. EB. Dolbear.) 6d. 

Prof. Dolbear claims improved telephonic receivers 
and transmitters. Fig. 1 is a central section of the 
receiver. The case of receiver is in three pieces, a 
back piece, an ear piece, and a connecting piece ; 
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FIG.2 


their elastic plates, preferably, of iron, forming 
terminals of the secondary coil of an induction 
coil. These places are very near each other, only 
ppesten by a thin ring, and a screw serves to 
adjust. It is not necessary to use both terminals of 
the secondary, and several modifications are described. 
The advantages claimed are that ordinary induced 
currents do not appreciably affect the work ; it has no 
magnet to deteriorate, the adjustment is simple, is 
not affected by barometric and hygrometric variations, 
is efficient on very long lines, &c. Fig. 2 shows the 


arrangement of the apparatus for work; A A 
are the receivers, F the induction coils, G the 


switches, T the transmitter. The transmitter T and 


battery are in circuit with the primary coil of F, and 
this circuit is completed when the transmitter is to be 
used by means of the switch, and the transmitter con- 
sists of a diagram K, Fig. 3 (similarto the usual tele- 


platform outward, of the adjustable beam F, having 
the scale numbered from the outer end corresponding 
with the scale on the weighing beam, and arranged te 


phone diaphragms) mounted vertically in a suitat 
standard K!. The terminal K3is supported by the 
hanger J, so that it may bear against the terminal K°. 
Both the electrodes K? and K may be of carbon, and 
J may be electrically connected with its support by 
mercury cups, as shown. If one of the instruments 
is arranged inthe primary circuit of an induction coil 
and another in the secondary circuit, sounds spoken 
at the diaphragm of the first will be reproduced by the 
second instrument. 


1815. Vatves anp Ports, &c., J. Snelling. —24th 
March, 1881.—(Complete.) 6d. 

The balanced valve A works in casing B, and has 
wees yet motion imparted to it by the rod C, 
worked by a cam lever or other rod. F is the induc- 
tion port of the valve A; E are the steam ports of the 


cylinder valve face ; D is the steam inlet branch. The 
casing Bis provided with exhaust outlet branches. 
Spiral springs act on the valve rings Lin the back of 
the valve. 


SELECTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


242.896. INcanpescent Lamp, Thos. A. 
Edison, Menlo Park, N.J.—Filed December 15th, 


1880. 
Claim.—(1) The combination, with the incandescing 
loop of an electric lamp of a su arra to 
maintain the carbon loop in its normal position. (2 


The supporting neck in which the wires leading to the 

loop are sealed, provided with an arm for maintaining 

the loop in its normal position, substantially as set 

forth. 

242.897. Inxcanpescent Evectric Lamp, Thos. A. 
Edison, Menlo Park, N.J.--Filed December Lith, 


1830. 

Claim.—(1) The combination, with the incandescing 
conductor of an electric lamp and the key for control- 
ling the circuit thereof, of an adjustable resistance 
located within the base of the lamp and cut in or out 
of the circuit in any desired proportion by the key, so 
that the lamp may be used at any desired power less 


than its normal capacity, substantially as set forth, 
(2) A carbon resistance made substantially as de- 
scribed, and provided with a series of metallic 
contacts, in combination with a key having an arm for 
completing circuit at any desired contact, substantially 
as set forth. 
243,081. Hay Rake, George H. Preston, Ottawa, 
ate Canada.—Filed September 24th, 1880. 
Clain.—In a hay rake, the combination, with the 
bars or handles CC and the wheel A, for supporting 


their forward ends, of the rake G and the pivotted 

braces DD and chains H, which connect it with and 

suspend it from said bars, so that it has freedom of 

movement within certain limits, as shown and 

described. 

243,090. Two-norse Cuttivator Daniel Unthank, 

Spiceland, Ind.—Filed Janwary 22ad, 1881. 

Brief.—Clamp connection at front of parallel rods for 


(243. 090] 


vertical and lateral adjustment. Devices at rear for 
securing and adjusting the shovels. 
243,186. Scate, Aaron Williams, Ingle- 
side, Po.—Filed February 24th, 1881. 
Claim.—In weighing scales for ascertaining the net 
weights of articles, the combination, with the weigh 
ing beam C, provided with scales numbered from th 


[e4s. 186] 


slide in a slot in the standard A, substantially as 
described. 


248,192. Covetinc For Pires, Robert W. 
Baylor, Jersey City, assignor to Samuel T. Williams, 
Red Bank, N.J.— Filed October 20th, 1880. 

Clain.—The extensible pipe herein described, which 


[243.192] 


consists of a section of lead pipe cast over the out- 
wardly-flanged ends of two sections of iron pipe, and 
having a series of circumferential corrugations formed 
in its periphery, substantially as shown and descri 
243,264. Dynamo-ecectric Macuixe, Charles A. 
Hussey, New York, N.Y., assignor, by direct and 
meane assignments, to the Hussey Electric Company, 


same place. —Filed October 23rd, 1880. 
Brief.—The armature is completely inclosed in a 


hollow field mp ery whose exciting wire is wholly 
external to the field magnet. (lcim.—(1) An electro- 
magnet composed of a core of internally circular, 
cylindric, or analogous form, and wire wound over its 
exterior, without passing through its interior, from 
end to end, and inclosing it, save at certain places 
designed to form poles or consequent points, substan - 
tially as set forth. (2) An electro-magnet composed of 


[243.264] 


a core of internally circular, cylindric, or analogous 
form, provided, save at certain places designed to 
form coi uent points, with external ridges and 
wire wound over the exterior of the core on said 
ridges, but not through the interior of the core, sub- 
stantially as set forth. (3) An electro-magnet com- 

of a core of internally circular, cylindric, or 
analogous form, provided, save at certain places 
designed to form consequent points, with external 
ridges disposed spirally or angularly, and wire wound 
over the exterior of the core on said ridges, but not 
es the interior of the core, substantially as set 
orth. 
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THE RUSSIAN SHEET 


By Mr. H. B. Froom. 

So many different versions were current as to the pro- 
cess adopted for producing the sheet iron, known as 
Siberian, polished and unpolished, I determined when in 
the Ural to remain, if ible, at some one or more of 
the works, and watch the production from the ore to the 
finished sheets, 

The manager, Ivan Ivanovitch Wohlsted, of the cele- 
brated Demidoff works, obli ingly offered me every 
facility, and in the report me 
followed there is explained ; where from observation in 
other works, any difference of procedure of a serious 
nature was noted, I mark it, but the general conclusion 
I came to is that the manufacture of sheet iron is 
carried on with great care, great labour, and expense, and 
that having good ore to commence with, the result is not 
difficult to obtain, 

From the commencement to the end of the manufacture 
of the sheets I saw completed, I did not lose sight of the 
same, except they were under care ; so that, as the manager 
said, there might be no uncertainty or quibble. The ore 
from which the metal is made is obtained close to the 
blast furnaces, of the celebrated Tagil works, from 
which the CC N D bars are produced. ‘This ore is very 
rich, and under arrangements is also used in other works, 
such as Takovleff, &c., the family of the original owner, 
Mr. Demidoff, of that district, wig: te marriage and sales 
given over right to others to mine there. The ore scarcely 
contains a trace of phosphorus, and not any trace of 
sulphur, The analysis is as follows :— 


O? 7871 
AP? Os ... 3572 
Fe? 80°047 
Mn 
Mn?O* ... 0°571 
0°97 
Ph 0°25 


The flux used 1s ordinary limestone, found on the spot. 
Before being placed in the furnace the ore is roasted in 
heaps of from 10,000 to 15,000 tons, with charcoal made 
from white pine. If the iron is for sheets the workmen will 
not use charcoal made from birch wood. The roasting is 
done close at hand, quite in the Bes: and at any time of 
the year, the intense frost or heat not making any 
difference. In some works they prefer to roast the ore in 
the winter, and say red pine charcoal is not worse than 
white pine. The workmen assert that if charcoal made 
from birch wood is used, particularly in the blast furnace, 
then white specks are seen on the sheets. The ers 
say this is prejudice. The blast furnaces are oval. The 
size adopted as a standard has a capacity of 9000 cubic feet ; 
the oval is 20ft. by 10ft., being 52ft. high. The bottom is 
3ft. diameter, and at 9ft. from bottom is full size of the 
oval. The system is Roshett’s, with six tuyeres on each 
side, using hot blast at 200deg. Celsius, The furnace is 
charged every half hour with a thin layer of roasted ore 
and charcoal-ore, broken up small and mixed with the flux; 
pieces of ore larger than a good sized walnut are not 

The blast for three such furnaces is provided by 
three horizontal engines, each having 29in. steam cylinder 
and 5ft. stroke. The production is from 1500 1b. to 20001b. 
per day, 25 to 30 tons. New charcoal produces more than 
old, but the production varies little. The pig iron pro- 
duced is at once puddled in an ordinary sett ~ Be furnace. 
The workmen attach importance to its being at once 

uddled, and make it into blooms of 100 1b. to 200 lb. weight. 

he puddling may be done with ; it seems not to 
matter. Great care is taken to hammer the blooms well, 
to get rid of all impurities, under either a steam hammer 
or tilt hammer. any workmen contend that the steam 
hammer is not so good as the tilt, but it seems simply 
prejudice. The blooms are at once reduced in a regular 
way into bars 5in. wide, but of various thicknesses. After 
the bar has got rather cool the workmen stop rolling. 
These bars are at once cut into pieces 294in. and 30}in. 
long, each piece representing a future sheet, and being of 
various thicknesses for sheets of diverse weights. 

Sheet iron in Russia is invariably made 4ft. 8in. by 
2ft. 4in. (2 arshines Jong, 1 arshine wide), and called 7 lb., 
8lb., 12 1b., or 15 lb. being made of all weights from 6 Ib. to 
201b. per sheet. Hence the thickness of the puddled bars 
is not much considered. 

The puddled bars when broken show a fine granular frac- 
ture, somewhat steely, little if any fibre being found in the 
bars. About sixty of these pieces are taken—29}in. for 
ordinary sheets and 30}in. for polished or “ glanced ” sheets 
—and put into an ordinary furnace heated with wood 
from below, the bars being placed on ridges in the upper 
chamber, the flame impinging through three openings on 
either side. The rolling down of these bars into sheets is 
a matter of three processes, First, each slab is rolled out 
into a plate as near as possible—workmen being guided 
by the eye—2ft. 6in. by 2ft. 8in. Six men are en, in 
this process. One man screws down the rolls to a fixed 
standard of thickness. There are two rollers, one man draws 
the slabs, and the other carries to the rolls. Whilst these 
arerolling the slabsdowna sorter selects them in lots of three, 
putting a smaller one between two larger ones, and they 
are thus in lots of three returned to the furnace. 
Secondly, these “threes” not tied together in any way, 
but simply assorted. Again at a fair heat are drawn 
out and brought to the rolls, held open by the roller, and 
a boy throws between the plates prepared powd char- 
coal ; the bundles are then passed Tisonsh tho rolls, the 
rolls being screwed down to the same point as before, the 
thickness of the three being reduced to the same as each 
was previously. Now the sorter again divides the sheets 
into lots by thickness, and makes bundles — not tied 
bundles—of three of the thicker, four of medium, five of 
thinner, and returns them to the same furnace. Thirdly, 
when the bundle is again at a heat—red cherry— 
these lots of plates are brought to the rolls, opened out, and 
charcoal again powdered over them, and the lots are 
passed through the rolls, until the thickness of the lot is 


follows the method 8 


brought to the standard of the original one slab. The 
sheets are now all sheared to one length—bdft.; in the 
width they are not touched. The sheets are now ready 
for the fiuishing process. Before proceeding to this, let me 
describe the preparation of the charcoal, a matter to which 
the workmen attach much importance, but which the 
managers do not seem to consider of any moment. 

The workmen object to birch wood charcoal, and prefer 
yellow pine and large sized charcoal, It is first care- 
fully washed to get out all earthy matter, ground 
in a mortar mill, or pounded under a hammer, washed 
in and dried, again pounded and sifted through 
a fine sieve. The workmen attach the greatest importance 
to using charcoal; but I saw sheets prepared without 
—which seemed quite as good, but the workmen contend 
that the sheets without charcoal soon lose the “ bloom,” 
or fresh look, especially with unpolished sheets, The 
sheets from the third process are stacked to cool com- 
pletely—the lots I had in hand were allowed to stand 
in a rack from evening to morning—and are then assorted, 
as near as possible by the eye, into sheets of equal weight ; 
seventy or eighty being considered a “ pair” or lot for the 
future processes. Each sheet, being examined and brushed, 
is then dipped into a tank of water—the tank is never 
cleaned out, but kept full— older the water the better ”— 
and kept at about blood heat. Taken out of the bath, each 
plate is powdered all over with the prepared charcoal, 
dusted from or through a coarse linen bag. If the powder- 
ing is not done “equally” the colour of the sheets will 
not be equal. The sheets being thus prepared, on the top 
and bottom of the bundle are placed two or three old 
plates to protect the sheets. The bundles of sheets being 
placed in the furnace, are very gradually heated—the work- 
men considering that the more smoke there is in the heating 
of the bundles the better the sheets will be; but to get 
the bundles toa bright red heat, not less than seven or eight 
hours should be employed. The bundles I had in hand 
were dipped, powdered, and prepared by 3 o'clock, and 
were in the furnace till 10.30—the same furnace as before 
described, but that on and around the bundle, wood was 
placed to prevent direct action of the flames and produce 
smoke. hen the packet was removed from the furnace, at 
a bright red heat, it was laid on a large iron slab, every sheet 
was turned over, brushed with a wet fir broom, and when 
the bundle had got toa dark red it was placed under a 
wrought iron tilt hammer, and received in four minutes 
200 to 210 blows—the hammer weighing 45 poods (15 cwt.); 
after this hammering every sheet was again examined on 
both sides, any dirt specks removed; particular attention 
paid to there having been no welding. 

The bundle was again made up on put back again 
into the furnace to be again re-heated—this took 50 minutes. 
It was then again examined ; again put under the hammer 
at a dark red and hammered for 14 minutes, receiving 750 
blows. This was repeated a third, fourth, fifth, and sixth 
time in following sequence :— 


Packed in| Under ‘Number of 
furnace. | mer. | blows. 
hours min.) min, | 
Firstasnoted ... ... .. ..| 7 80 | 4 200 
Secondtime... ... ... .. ..| 0 50 | 1 | 750 
Third time ... 154 | 775 
Fourth time... ... ... ... 0 24 11 
7 | 9350 
Sixth time .. 7 | 350 
Totals ... ... ..| 8 34 59 | «(2975 


The bundle of sheets being examined by the hammer- 
man, is handed over to the finishers, generally between 
2500 and 3500 blows having been given. The first thing 
for the finisher to do is to examine each and every sheet. 
A iin. or jin. plate is put on the slab, and each sheet exa- 
mined ; between each of the hot sheets is placed a sheet of 
finished iron—or two if the bundler thinks best—so that 
the packet becomes a bundle of from 200 to 220 sheets. 
It is at once taken without any re-heating, and the bundle 
receives from sixty to eighty blows from a cast hammer 
on a cast iron anvil; the latter must be accurate. Note 
cast iron, for in the first process wrought is preferred. 
Having received this hammering they are ed “half 
finished,’ and then the whole contents of the bundle is 
placed on one side to cool. This we did by letting them 
remain in rack all night again. The processes above noted 
commenced at 3 a.m., and finished at 6 o’clock p.m.; the 
men—six—had done nothing but work at four bundles, 
z.e., about 300 pieces of puddled bar. I kept my eyes par- 
ticularly on two bundles, which now consisted of 150 
sheets. Next morning at six these 150 sheets were cut to 
exact selling size, 56in. by 28in., by hand shears, which 
they find to be — than cutting by machine. 

It will be remembered that in the last process the hot 
sheets were placed between cold ones; now the process 
was exactly reversed. Our 150 sheets were cold, a hot 
bundle of 150 sheets was brought, and two bundles made 
up, each of 75 old hot sheets and 75 new cold sheets, in 
age of manufacture, care being taken not to put in the 

ot sheets whilst any appearance of redness remained. 
These bundles were then taken again to the polishing 
hammer, and each received in four to five minutes 140 to 
150 blows. The hammerman declared from observing the 
motion of the plates they were now ready; the bundles 
were opened and we found certainly fine polished sheets. 
The working tool sheets being removed, the new sheets 
were taken to the store and subjected to a thorough exa- 
mination, near 30 per cent. being condemned as “brack.” 
Taking 180 pieces of puddled Sa the result was as 
follows :—We got 160 sheets ; out of these 160 we lost 12 
in the first processes by holing, cracking, &c., and on 


reception in magazine 43 were thrown out as imperfect | thread 


from cracks, spots, or blemish in polish. The remainin 
115 sheets were divided into two categories—(1) where 
polish was good, 7.¢., equal all over the sheet, 67 ; (2) where 
generally polish was good, but not entirely equal, 48, The 
rest were considered “ brack,” and sold at about £2 per ton 
cheaper, for makers of small articles, on the spot. 
Conversing with the men, they say formerly they con- 


g | deal too much, there bein: 


sidered the polish was produced by the blow of the tilt 
hammer giving a gliding motion to the sheets; hence the 
name of “glance” iron. It was also held as an article of 
faith that after every re-heating powdered charcoal must 
be used. This is not the case, for sheets quite as good are 
produced without; but the men are paid on the produc- 
tion, and hence the managers allow them their own way. 
I saw a bundle of sheets done without the charcoal and 
without the dipping, the results being exactly the same. The 
covering sheets were not much burnt, the heat of furnace 
being only moderate. 


TRIALS OF STRING SHEAF BINDERS AT DERBY. 
No. II. 

Last week our account of these trials, which began on 
Monday, the 8th of August, described the operations of 
that day up to the time at which they were ge by the 
rain. e next morning was not more favourable, and the 
judges decided to begin at 11.30, only if the weather 
should then permit it. Fortunately it cleared up some 
time before that hour, and remained fine for the rest of 
the day. Messrs. Howard had in the course of the interval 
attached the spuds to their driving-wheel, and they and 
Mr. King—who had also had time to adjust his machine 
—set to work at twelve o'clock upon plots of half an acre 
of barley. In this run the Howard machine turned out 
most excellent sheaves. There was no clinging together ; 
the sheaves fell separately and softly to the ground, and 
were very regular in size. It must be remembered that 
this machine is not one of those which has an automatic 
trip, to be operated upon by the pressure of the sheaf 
itself, but the binding apparatus is set to work periodically, 
the period being liable to alteration at the will of the 
driver, who can bring the gear into operation sooner than 
would otherwise happen, by the use of the treadie at his 
heel. In this trial, the crop being fairly uniform, very 
little use was made of this. Perhaps the only fault in the 
resulting sheaves was that the tying, which is by a sli 
knot, is rather too loose, and the end of the string is le 
too long, thus increasing the chance of careless handling 
loosening the knot, besides using rather more twine than 
is necessary. The half-acre was finished in twenty-eight 
minutes. 

Mr. King’s machine had been got into very good adjust- 
ment for this trial, and he was enabled to give a 
account of his half acre of barley. We think, however, he 
would find it an improvement if he altered the character 
of the forward guide which operates upon the lower end 
of the straw, and substituted a paternoster work, as in 
other machines, for the reciprocating motion he has at 
present. As it is, there is too much tendency in the lower 
ends of the straw to hang up, and so to allow the ear to 
fall into the middle of the sheaf, where the binding takes 
place. The great distance the corn has to fall allows of 
this action taking place, which is still more marked when, 
as was sometimes the case in this trial, the wind blows 
freshly from behind. There is also too much opportunity 
allowed to the corn to escape the binder altogether, and 
slip off behind the sheaf, so that the bottom is not a clean 
one, though the stubble is otherwise neat. The result was 
a very long sheaf, some of the straw of which, though 
apparently within it, did not really extend to the point 
where the binding took place. Nothing can be better than 
the knot made and the separation of the sheaves, but the 
whole machine is too heavy, and the gear too delicate for 
the ordinary agriculturist, though the fact that the most 
difficult points, tying and separation, have been mastered 
in a highly ingenious way induce the hope that after some 
alterations in construction the idea may become a sub- 
stantial success) Mr. King reaped the half acre in 
thirty-three minutes. 

Shortly after one o’clock the three machines of Messrs. 
Samuelson, Wood, and McCormick were turned into some 
long oats, which had been cut out into two-acre plots. 
These oats were a very severe test to all the machines, and 
it may be said that none of those competing gave entirély 
satisfactory results. In the best there was a little clinging 
together among the sheaves. Messrs. Samuel- 
son undoubtedly had the longest crop to deal with, and 
though they cut as high a stubble as was allowed—6éin.— 
yet the straw was evidently rather too long for their 
machine, which oe iss a little assistance occasionally to 
avoid choking and to clear the delivery board. One of 
their packers broke in this test, but was soon replaced. 
Failure in tying occurred very rarely, and the two acres 
were finished in two and three-quarter hours gross time. 
Mr. Wood’s machine did not seem well adapted to this 
crop ; the separation is not the best point on the machine, 
ok with these long oats the defect was much aggravated. 
Notwithstanding the binding gear was set to make very 
heavy sheaves, the weight was not sufficient security 
— cohesion, and the sheaves were rolled and 

r the machine far too much. The time of this trial 
was one hour and fifty minutes. The McCormick machine 
was ambitiously sent into this trial with the driver only, 
but this pride was almost immediately visited by a jam in 
the binding gear, and assistance had to be called. After this 
the run went off smoothly enough with a little assistance 
now and then in the delivery, and a very few cases of 
missing in tying. The time was one hour and fifty-two 
minutes. 

The machines of the Johnston Harvester Company and 
of Messrs, Howard next began a two-acre plot of oats, 
The delivery of the latter was far from satisfactory, and 
there were continual difficulties with the string, which was 
constantly breaking. In this machine when a failure to 
bind occurs it is generally caused by breakage of the string, 
and then a stoppage of the machine is necessary for re- 
ing. Cohesion among the sheaves took place a —_ 

an evident tendency to deliver 
two sheaves at one time, though at other times it was even 
more than this implies. essrs. Howard somewhat 
unnecessarily avoided reaping down the wind, where the 
corn was asserted. to be lodged in the direction in which 
the reaping took place. Cases occurred during these trials 
where this course was no doubt justifiable, but we do not 
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think this was one of them, and the adoption of this course 
protracted the trial unnecessarily. 

In the machine of the Johnston Harvester Company 
the binding gear appeared to be too small for the — 
machinery, for it was jammed in a comparatively short 
crop, and required rather more assistance at the delivery 
than we care to see, though the failures of the binder, as 
in the McCormick and Samuelson machines, were very 
rare, and the sheaves neat. Possibly the company were 
rather too anxious to make good time, and accordingly had 
a reaper which made a very wide cut. The time was very 
good indeed—about an hour and a-half. At about a quarter- 
past five short trials in wheat began, and all the machines, 
with the exception of that of Messrs. Howard, which was 
still busy in the oats, reaped a half-acre plot. The crop 
was light and very clean, and all the performances were 
very satisfactory, except that of Mr. King’s machine, 
which was again out of adjustment, and though it went 
through with the work, made rather a long operation of 
it. The quickest times were made by the machines of the 
Johnston Harvester Company, and of Mr. Wood. 

Proceedings were then postponed till Wednesday morn- 
ing at 9.30, when Messrs. Howard reaped half an acre ; 
but the experiment cannot be called successful, the 
string giving a great deal of trouble, and as before requir- 
ing the machine to pull up. The plot was not so clean as 
those of the night before, and the bottom stuff caused a 
little clinging together. Shortly after ten o'clock the 
machines of Messrs. Wood, Samuelson, and the McCormick 
Company, started at two-acre plots of wheat of very 
varying character. That allotted to the McCormick 
machine was undoubtedly the worst of the three ; that of 
Messrs. Samuelson was rather greener than Mr. Wood's, 
but otherwise they were much alike. The McCormick 
machine was soon in evident trouble, missing occurring 
much too often. This was attributed to the quality of the 
twine used, which was being employed experimentally, 
and was not the usual quality of string for the machine, 
but one much finer. So a change had to be made back to 
the regular material Meanwhile the other two machines 
were working away, the Samuelson machine doing par- 
ticularly good work, making very good sized sheaves— 
though here and there a small one appeared—and discharg- 
ing them perfectly clear of one another, points in which 
that of Mr. Wood was again rather defective. In all the 
machines there was a difference to be noticed in the 
sheaves made going up the wind, and those made in the 
opposite direction. It will be easily understood that going 
down the wind the corn is in a position in which the reaper 
has a tendency to crush the two ends of the straw together, 
and the result is that in the sheaves heads of corn appear 
in the butt end. After the proper string had been supplied 
to the McCormick machine, it ran extremely well against 
the wind, but in the opposite direction the corn was so 
lodged that the attempt to reap was discontinued. While 
these machines were in action an acre was assigned to the 
Johnston machine, which completed it in under an hour, 
separating the sheaves very’ well; but the appearance of 
each was rather more ragged than it should be, and the 
bottom was not very clean. 

Shortly after eleven o'clock the rain began again, and 
the effect upon the machines was soon felt. The canvas 
carriers of Mr. Wood’s reaper contracted and pulled the 
leathers off, and those of the McCormick machines were 
drawn too tight. The machine of Messrs. Samuelson had 
been running with a smooth driving wheel, and had to 
stop to have the spuds put on. Altogether it was con- 
sidered desirable to stay proceedings for a time, and they 
were recommenced at two o'clock when it was somewhat 
finer. The completion of these plots of wheat calls for no 
special remark. At four o'clock plots of wheat of two 
aeres area were assigned to Messrs. Samuelson, the 
Johnston Harvester Company, and to Mr. King. The 
machine of the latter did some excellent work, though the 
defects we pointed out above were still to be noticed, and 
in addition it was clear that the traction of the machine 
was telling upon the horses. The sheaves were wonder- 
fully wniform in appearance, and the separation was as 
good as ever. The other two machines made the same 
good work as in the other trials, the broad reaper of the 
Johnston Harvester enabling it to get through the work 
in two hours and seven minutes. Messrs. Samuelson had 
nearly finished their plot when a cast iron moving piece in 
this machine snapped and stopped them. 

Shortly after this the judges made their award upon 
the performances. They awarded—as we were abie to 
announce last week—a gold medal to the McCormick 
machine, and silver medals to the Samuelson and Johnston 
machines, and they highly commended the machine of Mr. 
King for the principle of tying and separating the sheaves. 

Our readers who have followed us through the prosy 
details of the trials, which we have taken care to keep in 
chronological order as much as possible, will probably 
agree in this award. The best machine is clearly that 
which it is best to put intoa farmer’s hands, and which 
will gather in his crops in the best way. He does not 
want complicated machinery nor delicate machinery. He 
wishes tu see his sheaves tied with as little shaking as 
possible ; they must fall clear of one another and must not 
ye too large. in order that they may dry more readily, and 
they must be laid gently upon the ground, neither falling 
upon their heads nor being dragged at the back of the 
machine like martyrs. There can be no doubt that the 
machines of the three medallists, built as they are upon 
the same principle—the apparatus invented by Appleby 
and Deering—discharge the sheaves in the best condition 
and in the lightest manner. In this point we do not think 
Mr. King’s beats them, and his machine, as far as we have 
seen, is rather uncertain in the adjusting and is too heavy. 
The Johnston Company, we think, in their anxiety to 
make good time, have hardly given their binder a fair 
chance, and the machine of Messrs. Samuelson twice 
carried away a moving part. In one of these cases cer- 
tainly the piece was cast iron where it should have been 
malleable. The McCormick machine has passed through 
vicissitudes which might fairly be expected to render it 
unfit for competition ; but it has nevertheless gone through 


these trials without a mishap, and on the whole done the 
best binding. 

We shall now attempt to give an idea of the principle of 
the action of the tying apparatus in the machines (1) of 
the three medallists, and (2) of Mr. Wood—invented by Mr. 
W. M. Cranston, and patented in 1879, No. 4076—which 
two methods we consider to be, of those under trial, the 
simplest and least likely to get out of order. Fig. 1 repre- 
sents the first of these. N is the collecting stage, not 
necessarily horizontal, and the corn falls upon the string 


extending from a notch in the wheel F, over the inverted 
bird-bill piece K, through the guide C, and under the corn 
to the point of the binding arm H in its backward position 
below the stage. As soon as the binding gear is thrown 
into motion, the point H comes forward into the position 
shown, bringing the string with it, and embracing the 
corn in the loop L. The string passes through the guide C, 
and joins the other portion at the bird-bill piece K, but is 
carried into the next notch of the wheel F. The bird-bill 
piece now makes a complete revolution in the direction, as 
seen from above, of the hands of a watch which faces the 
spectator. Before it has gone three right-angles, the pres- 
sure hitherto applied to the weight M, which is the other 
end of the lever portion of the bird-bill piece, is removed, 
the bill opens and grasps the two threads about the spot B, 
but without stopping until the revolution is complete. 
The pressure has been again applied at M, so that the 
strings are now firmly held by the bill K. The revolution 
has carried a loop of both strings round the piece K, and 
it is now necessary to draw the loop over the bill which 
holds the two strings. To secure the string for the next 
sheaf, the wheel F is moved round by means of the teeth 
G, so as to pass the notch in which is the string from the 
binding arm, between the two plates E and D, and jam it 
there. The cutter A is one and the same piece with the 
guide C; and after K has completed a revolution, this 
piece moves forward, cutting the strings with A, pulling 
the loop over the bird-hill piece holding what, after the 
cutting by A, are the ends of the string, and so completing 
the knot. H then falls back, and the motion is complete. 


Figs. 2, 3, 4, and 5 represent Mr. Wood’s method of 
knotting, in elevation, plan, and section. A is a hook moving 
in the axis E; C is a piece fitting into the hook A, and 
moving on the same axis E. A stop 7, Fig. 5, provides 
that C only follows A after a certain angle has been 
described, determined by the slot in which » works, in the 
direction in which A, Fig. 3, points. The strings pass from 


different sides of the sheaf L across the hook A, one to the 
gripper F, where it was secured during the last operation, 
the other to the point of the binding arm. then 
moves round about three right-angles, so as to catch the 
strings between the hook and the gripper about G, in the 
space between A and C. A now moves back again, bring- 
ing the strings in the hook. The guide B attached to C 
serves two purposes, first to guide the string at G down to 
the proper level for the hook A to get hold of it, and, 
secondly, to enable the hook D to get hold of the loop, 
and so, as A returns, to draw the loop over the point of A, 
now holding the strings from G. The hook D is so con- 
structed as to spring in all directions at right angles to the 
line of its length, so that it offers no resistance when A is 
making its first motion, and simply pulls the string over 


the hook on the return motion, thus completing the knot. 
The knife M is between the gripper and the tying hook. 
The gripper F is pushed out at the right time, ze, when 
the point of the binding arm is forward. It is in the form 
of a broad hook, and ‘having seized the string, presses it 
firmly against the seat from which it has mere After 
this the point of the binding arm moves back to a position 
below the stage. The knife M is fixed, and the cuttin 
takes place by the mere a produced by the she 
getting away. We shall give complete illustrations of 
this apparatus in another impression. 

The whole of the Society’s arrangements for these trials 
were as usual very good, and the public had a splendid 
opportunity—which was only marred by the weather—of 
noting the performance of the various machines. The 
clearings between the plots were first made by hand reap- 
ing, and then the plots were trimmed and reduced to their 
proper widths by one of Messrs, Handyside’s 2-horse back 
delivery Derby reapers. The crowd which followed the 
machines up these spaces was very great, but only when 
the public interest interfered really with the due investi- 
gation of the judges themselves were the police enjoined 
to restrain the crowd of eager observers. Even then the 
plots were so laid out in reference to the spectators that 
there was ample opportunity for observation. We well 
remember a competition among portable engines in 
Germany, where the trials took place behind a hoarding, 
and the public—the purchasing public—were actually for- 
bidden to take notes during the runs. We need scarcely 
point out what, compared with sucha state of things, must 

the value of the open trials which the Royal Agricultural 
Society of England are in the habit of instituting. 


Owing to the heavy rain on Monday, in the afternoon 
the judges, stewards of the implement department, and 
the consulting engineers to the Society, decided to pay a 
visit of inspection to the Vulcan Ironworks, Derby, owned 
by Mr. Francis Ley, who is sole manufacturer for all 
countries, except the United States and Canada, of Ewart’s 
patent detachable drive chains, which are used in most 
self-binding harvesters. They were shown over the works 
by the proprietor, and inspected the most modern Anglo- 
American plant there extensively adopted. They went 
tirst to the foundries, where they inspected the core-mak- 
ing, which is all done by females—a very unusual sight in 
a foundry ; but the very small size of the castings makes 
the core-making a fitting female occupation. From thence 
they passed through the melting department, where the 
bulk of the metal used is melted in crucible furnaces, to 
the castings department, and to that portion of the foundry 
where the best English methods of moulding small malleable 
castings are employed. Some little time was passed in 
inspecting the many small castings in course of manufac- 
ture, and in examining the finish and coreing of small, 
intricate castings, and the smallest samples of Ewart’s 
chain—little castings, such as bale tie-studs,, and much 
heavier and complicated work. From this section of the 
foundry they passed to that in which the American mould- 
ing plant is fixed. This part of the foundry is 170ft. lon 
by 70ft. span, and is almost entirely devoted to plate | 
machine moulding. The castings being made in this were 
chiefly agricultural implement and Ewart’s chain castings. 
The plates are electro-plates, and the finest work was being 
moulded by youths and labourers. The moulding machines 
are a type designed and constructed by the proprietor, one, 
a power machine patented by Mr. Ley, turning out 
excellent work. It is driven by a Ewart’s chain leadin 
from a line of shafting. With this machine a labourer oa 
three boys can turn out 300 moulds in the day of twelve 
hours, or, rather, twelve and a-half hours; for in these 
works the fifty-four hours per week are made up in the 
first five days, the hands working from 6 a.m. to 6.30 p.m. 
on the first four days, and being paid on Friday evening 
at 5.30, so as to make holiday on Saturday. In this 
department the American system of snap flasks is adopted 
throughout. A reverberatory furnace, of five tons capacity 
per heat, and of American type, to be used for the produc- 
tion of malleable castings, was not quite completed. The 
total area of the moulding shops proper is about 2200 
superficial yards. The power moulding machines, sand 
reg | mills, &c., were worked by Ewart’s patent chain 

Its. The visitors next inspected the annealing depart- 
ment, in which are thirteen large ovens, varying in capa- 
city from two tons to sixteen tons. ‘The process of 
annealing was the subject of much inquiry, and various 
castings in their hard, unannealed condition, and after 
annealing, were tested. Stamped wrought iron and 
malleable cast iron links were tested to destruction, and 
the latter bore very favourable comparison with the stamped 
links, although these were made of treble best iron. From 
this department they passed to the dressing shop, in which 
the annealed castings have the runners and projections 
due to the casting ground off ; and here the high cutting 
power of good emery wheels was seen. Four pairs of 
20in. and one pair of 36in, emery stones were ee 
employed, and other four sets of 20in. were in course 0 
construction. The machinery in this shop was driven by 
a heavy Ewart’s belt, running 1000ft. per minute ; and 
owing to the pressure of orders, this department was being 
worked with night and day-shifts of men. 

The chain belt fitting shops were next visited. The 
light chains are fitted by females, the heavy ones by men 
and boys, small emery wheels running at very high velo- 
cities being used to dress and trim off any slight burrs left 
on the casting by the moulders ; the chain links are not 
dressed by the regular fettlers, but are left to the fitters to 
finish. From here the visitors passed to the pattern-makers’ 
shops, and were much interested in the finely finished 
metal models used in the preparation of the plates for the 
foundry. Mr. Ley considers that the success in the foundry 
depends entirely upon this department and the core- 
making. The chain belt testing shop attracted consider- 
able attention and interest. Every class of chain is tested 
in 10ft. lengths to 50 per cent. over its working capacity, 
on a machine designed for the purpose. After testing the 
10ft. lengths are laid beside a standard length of the same 
pattern carefully screwed to a board ; if found too long 
the stretched links are thrown aside; if too short those 
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links that have burrs or are improperly fitted are put aside 
and re-fitted ; consequently every length sent out is true to 
the standard length. All wheels for the chain are fitted to 
suit a length of chain, so as to secure uniformity in pitch 
of chain and wheels, The visitors also inspected other 
types of Ewart’s chains lately brought out, one of which is 
fitted with Dodge’s patent wedge or friction attachment ; 
this was shown in work at the recent show, and has 
already proved a success, The output of these chains has 
now reached several thousand feet per week, and they are 
used for a great variety of driving, elevating, and other 
purposes, The chain is not only made in malleable cast 
iron, but is stamped in treble best wrought iron up to 
l6in. pitch, the sizes varying from }in. to 16in. pitch. The 
total area of ground occupied by the Vulcan Ironworks is 
about 3} acres. 

The visitors spent about three hours in inspecting the 
works, were much pleased, and congratulated the pro- 
prietor on his success. 


THE INSTITUTION OF 
ENGINEERS. 
On Wednesday, the 3rd_inst., a paper was read by Mr. 
John Jameson, of Newcastle-on-Tyne, 


MECHANICAL 


On Printing MAcuinery. 


About five years ago the proprietors of the Mew- 
castle Daily Chronicle gave an order to Messrs, Huve 
and Co., printing machinery engineers, of London and 
New York, for a larger and more complete newspaper 
wrinting machine than had ever before been attempted. 

he author was entrusted with the design of the engines 
and boilers, and with the arrangement and carrying out of 
the various mechanical details of the office, and has been 
thus occupied until the present year, when the whole has 
been erected and completed. The author then glanced at 
the history and briefly described the construction of 
morning newspaper printing machines, and went on to say 
that in order to describe the machinery to the best 
advantage, it would be convenient first to give some 
account of the operation and arrangements of a newspaper 
office before presswork begins, then to describe the 
machinery, and thence to trace the paper to its delivery 
as a completed article. Without actually seeing it, it is 
difficult to realise the scene of activity presented in a 
daily newspaper office from nine or ten at night till 
the hour of publication; and the extent to which the 
most careful organisation and the most exact discipline 
and method contribute to achieve rapidity of execution 
without hurry, and an enormous accumulation of work 
without confusion. About nine o’clock at night, with the 
exception of a few repeated advertisements kept standing 
from the previous day’s issue, not a type of the paper 
has been set. There is a considerable accumulation of copy, 
however, which is distributed in detached portions to a 
large number of compositors. The compositors work with 
no great rapidity of movement, apparently with great 
deliberation ; it is found, however, that the best result is 
by no means necessarily associated with apparent rapidity. 
The detached portions of the earliest copy, on being set 
up, are brought together in the form of a part of a column. 
Slip proofs of this are taken from the type itself in a small 
press in the compositors’ room. The slip is compared 
with the copy by oe in separate side offices, one read- 
ing aloud from copy with great rapidity and close regard 
to new sentences, capitals, stops, and verbal accuracy, but 
apparently with the most entire disregard to the meaning 
conveyed ; and the other correcting the printed slip. The 
corrections—wonderfully few in number—are made in the 
forme ; and it passes to another table for arrangement 
into columns and then into pages. The first pages are 
usually advertisements, and as arranged they form a 
perfectly level sheet of type on a level iron table. There 
they are locked securely by screws and wedges into a 
frame, which enables the whole to be safely handled with- 
out risk of movement. As each page is completed it 
passes to the stereotype room, There a wet sheet of a 
species of papier maché is laid over it, covered with a 
spongy blanket, and this is pressed into the forme of type 
by being passed through a roller press, which ensures 
accurate contact with the surface and recesses of the type 
at every part. It is then covered with a somewhat 
elastic blanket pad, to retain contact and to allow the 
escape of steam, and placed in a powerful screw press, 
which is at the same time heated by steam. In a very 
brief space of time the moisture of the papier maché is 
driven off, and a matrix of something like cardboard is 

roduced, deeply indented by the type, and presenting the 
etters as we see them when printed. This papier maché 
matrix is bent into a circular form in one direction, and 
placed in a mould having the required curve. This mould 
swings upon trunnions, and has a lid, tight at the sides 
and bottom but with an opening at top, which can be shut 
down and well secured to the case. hen the mould is 
thus closed, with the paper matrix within it, it is placed in 
an inclined position on its trunnions and a ladleful of 
melted type metal is poured in. The metal almost 
instantly sets ; the miei la opened, the casting is slightly 
swabbed with damp cloths, to correct the brittleness due 
to its heat, and is then removed to a sort of saddle 
furnished with planing appliances and revolving cutters. 
Here the edges are trimmed and bevelled, and if any large 
blank spaces exist, where the elasticity of the inking 
rollers, or the blanket of the impression cylinder, after- 
words to be described, might produce an undesired 
impression, some extra cutting out of the centre of such 
parts is performed. The stereotype plate thus formed is 
then ready for the press, and passes by an hydraulic lift 
to the machine-room, where it is placed on the machine. 
Any further number of casts from the same matrix that 
may be desired are made in the meantime and follow in 
succession. While the first pages are being made up, 
stereotyped, and placed upon the machine, copy for the 
later pages is continually accumulating in the shape of 
superabundant supplies of Press Association telegrams, a 


continual current of private wire despatches, transcripts 
of notes or telegrams from “ our own reporters,” stereotyped 
weather chart and forecasts arriving by train from 
London, leading articles, &c. &c. A selection and conden- 
sation of these supplies having been made, and the copy 
distributed, a continual inflow of type, and repetition of 
the process already described goes steadily on. As the 
time of publication draws near, the corupositors work 
shorter strips than at an earlier part of the night, so as 
each to spend a comparatively: short time on the latest 
news, and to set up the last columns with great rapidity. 
With the first pages of the paper there is no extraordinary 
press in the stereotype room ; but with the last page the 
operation is timed to a second, and recorded for the 
manager daily. No expense is spared, and no expedient 
by which a moment can be saved is neglected. As a 
result it is on record that, from the arrival of the type in 
the stereotype room to the departure of four finished 
stereotype plates to the machine room, including all the 
operations described, only twenty-five minutes have been 
required, the second and following plates requiring only 
three minutes each for their completion. 

As the stereotype plates are completed, they are attached 
to the cylinders of the printing machine, and secured 
firmly by their bevelled edges, by means of sliding cramps 
worked i. screws. When the last plate is attached, the 
press is ready for work. The printing machine at the 
Chronicle office consists of two type cylinders, A,, A,, 
Fig. 1, 7ft. long and 4ft. iv circumference, on which the 
stereotype plates are fixed; and of two impression 
cylinders, B,, B,, of equal length, covered with fine 
blanket over india-rubber, which serve to press the paper 
against the type. Each of the type cylinders is furnished 
with a train of inking and distributing rollers, C C, com- 
posed of glue and glycerine mixed in certain proportions 
so as to ensure the requisite tenacity and elasticity, and 
also a peculiar character of surface necessary to the proper 
distribution of the ink. These rollers are driven by sur- 
face friction on the type cylinder, and have therefore a 
surface speed equal to that of the type cylinder. They 
have each, in addition to this rotary movement, a recipro- 
cating or waving movement in the direction of the axis, so 
as more perfectly to distribute the ink. The inking 
rollers are supplied by meaus of an intermediate roller I, 
from a ductor roller D, working in an ink reservoir. The 
intermediate roller is alternately in rapid rotation and 
nearly at rest, as it is made to oscillate at short intervals 
from contact with the inking rollers, which rotate very 
rapidly, to contact with the slowly moving ductor roller. 
The supply of ink to the ductor roller is regulated at short 
intervals along its whole length by means of many small 
adjustable thumb-screws, bearing upon a scraper placed | 
close to the ductor roller—an arrangement which results 
in giving an almost perfectly uniform supply at each part. 
The roll of paper supplied to the machine of course varies 
in dimensions with the size of the paper to be printed. 
The largest rolls are 7ft. long and 2ft. Gin. in diameter, 
the weight of each roll being about 1300 lb., and the 
length four miles, Smaller rolls, of 5ft. by 2ft. Gin., are 
also used. The roll of paper is prepared for the machine 
the day before, or several days before, by a damping 
process ; in which it is unwound from its original roll and 
re-rolled on another, after application of moisture to the 
extent of about 4 per cent. of its weight. In some printing 
machines, even for very high speeds, the previous damping 
process is omitted, and damping arrangements are attachec 
to the printing machine itself. But in the writer’s opinion, 
owing to the extreme rapidity with which the paper flies 
through the machine, however evenly the moisture may 
be supplied, it must meet the type in this case while yet 
glistening, so to speak, on the surface of the paper, rather 
than with the paper mellowed throughout its substance, 
as it is by an interval of rest after damping. And the 
saving effected by omitting that separate process is so 
slight, that it will probably be thought that this disad- 
vantage outweighs it greatly. The slightly damped roll of 
paper P, of the dimensions described, is, in the Meweastle 
Daily Chronicle office, lifted by an hydraulic crane on to 
two supports above the centre of the machine, and a small 
weighted brake strap 8 is applied, to prevent overrunning, 
and to give uniformity of tension. The pressure of the 
brake can be regulated by the attendant at will. The end 
of the ribbon of paper is passed round a guiding roller, 
placed between the first type and impression cylinders A, 
and B,, and guided from them to the second type and 
impression cylinders A, and B,. The machine may now 
be slowly started ; which is done by ordinary fast and 
loose pulley and shifting gear, the belt slipping somewhat 
as it moves from the loose on to the fast pulley, so that the 
starting is not absolutely sudden. The pull of the paper 
alone causes the revolution of the paper roll, which of 
course varies in size every moment ; the impression parts 
of the machine are, however, accurately geared together, 
so as to preserve the most exact register. An ingenious 
apparatus is fixed on the machine for the adjustment of 
register. The passage between the first type and impres- 
sion cylinders A, and B, prints one side of the paper; and 
the passage between the second typeand impression cylinders 
A, and B,, the other side of the paper being turned to the 
type, printsthereverseside. Thesecond typecylinder A, is of 
exactly the same size as the first ; but the second impression 
cylinder B, is made three times the size of the first, and 
runs at one-third the number of revolutions. The reason 
for this arrangement, which is one of the peculiarities of 
the Hoe machine, is as follows. The newly printed surface 
of the first side of the paper comes in contact with the 
blanket of the second impression cylinders, while the 
second side is being printed ; and the ink being perfectly 
fresh and slightly wet, a small portion of it adheres to the 
blanket. The continual succession of sheets by degrees 
accumulates so much ink on this second impression cylinder 
blanket that it begins to part with some of it to the paper, 
so as to disfigure it ; and the blanket must then be reversed 
or changed. If the impression cylinder was the same size 
as the type cylinder, the printing of about 50,000 copies 
would necessitate a change of blanket and a consequent 
loss of precious time. Therefore, to diminish this “ set-off,” 


as it is called, the diameter is increased three times; and 
thus, with the aid of some drying on the blanket itself, 
250,000 copies can be printed without change of blanket. 
When the paper is thus printed on both sides, the still con- 
tinuous web passes to a third pair of cylinders E E, of 
equal diameter with the type cylinders, which are em- 
ployed to divide the separate papers transversely from the 
continuous web, A very ingenious arrangement here 
comes into play. One of the cylinders is provided with a 
fixed serrated knife F, and a pair of slightly projecting 
slips of wood running its length. These slips of wood are 
pressed outwards by means of springs behind them ; so 
that, as these come round, the paper is caught and held for 
a fraction of a second—although not arrested in its course— 
by these strips bearing against the other cylinder. At the 
same moment the serrated knife, which had been as it 
were ensheathed between the slips of wood, passes through 
the part of the paper held between the two grips described, 
into a narrow groove iu the other cylinder; and thus, 
without straining the web, the knife nearly, but not quite, 
severs the paper in the direction of its width. The roll of 
paper is still continuous, by reason of several small un- 
severed intervals, but it is so weakened that a slight puli 
will complete the severance. The continuity is, however, 
preserved for a brief interval of time, and the paper isled 
into an arrangement of lightly touching tapes, intended to 
convey it into its next position. 

This next position is on a combined gathering and fold- 
ing cylinder G, of larger diameter than the impression 
cylinder, but running an equal number of revolutions, and, 
therefore, at a higher surface speed. The tapes leading to 
this cylinder have the same accelerated speed. The conse- 
quence of this arrangement is that, when the forward edge 
of the web of paper is pressed between the cylinder and 
the tapes, a strain due to the accelerated speed is applied, 
and the severance of the separate sheets at the nearly - 
severed part is completed : while in addition a regulated 
space of a few inches, representing the difference in cir- 
cumference between this gathering cylinder and the type 
cylinder, is left at the end of each sheet. In this space the 
grippers of the gathering cylinder have room to operate. 
The rate at which the papers are delivered, upwards of 
five each second, is too great to allow each to be deposited 
on a board singly by reciprocating fiiers ; and, therefore, if it 
be desired to deposit thesheetsopen—thatis to say, unfolded, 
they are gathered on the combined gathering and folding 
cylinder, which is also a peculiarity of the Hoe machines. 
If this cylinder be arranged to act as a gathering cylinder 
only, it receives and retains a sheet at each revolution, 
until five, six, or seven, or any predetermined number, are 
collected, one above the other, upon it. The accumulation 
being complete, the points of a series of switches, during 
the passage in front of them of the space between the ends 
of the sheets before referred to, are quickly rocked into 
grooves round the cylinder ; and so run beneath the sheets, 
and direct them off in a body to the fliers, which deposit 
them ona table. If two papers are printed side by side, 
as is usually done, a longitudinal cutting arrangement is 
also required. This consists of a circular cutter H revolving 
in a closely fitting recess of the cutting cylinder, while the 
paper passes between the two. If, however, the papers are to 
be deposited folded, a separate folding machine is attached 
to the frame of the printing machine; the gathering 
arrangement of the combined gathering and folding 
cylinder is thrown out of gear, and the folding arrange- 
ment set in action ; and the combined cylinder becomes 
the first piece of mechanism of the folding machine. 
The folding arrangements of this cylinder consist of a flat 
double-edged revolving folding blade, which rotates 
intermittently in its own bearings, near the surface of the 
cylinder. This blade when at rest lies flat with the 
periphery of the cylinder, and with its holder forms as it 
were a continuation of it. Its position in the cylinder is 
nearly opposite to that of the grippers, so that the centre 
of a sheet held by the grippers will overlie the leading 
edge of the folding blade. In the folding machine, close 
to the gathering cylinder, a pair of folding rollers R are 
located; and as the gathering cylinder revolves with a 
sheet upon it, and the folding blade comes up to these 
rollers, the blade is caused, by the action of a cam, to 
make a rapid semi-revolution in a direction opposite to the 
motion of the cylinder. The position and shape of the 
cam are such that the leading edge of the blade, in rotating 
and while protruding from the cylinder, describes approxi- 
mately a hypocycloidal curve, the effect of which is that 
the blade enters the sheet neatly between the folding 
rollers, and withdraws again. At the same instant the 
grippers release the forward edge of the sheet, and it is 
drawn backwards; while the rear end is drawn forwards 
by the folding rollers, and thus the first fold is given, and 
the gathering cylinder becomes so far clear for another 
paper. The folding rollers are set up against each other, 
and held in that position by springs, so as to introduce 
some elasticity in the hold upon the paper. When the 
beginning of the doubled paper passes out of the first 
folding rollers R, it meets with a switch arrangement 8, 
which diverts every alternate paper upwards or downwards 
into a position whence it is carried by one or other of two 
second series of tapes to two second pairs of folding rollers 
Rand R,, with reciprocating blades. From these it takes 
its second fold, and finally passes into new guiding tapes, 
so timed and so arranged as that two folded papers are 
laid down together by each of four sets of reciprocating 
fliers M on one of four tables; each movement of a flier 
thus representing the completion of eight papers. There 
is a counting arrangement attached, by which not only can 
the number printed be registered, but they are even 
delivered automatically in counted parcels or quires. 
The production of a machine, such as described, is about 
20,000 perfected copies per hour. The Verwcastle Daily 
Chronicle Office is arranged for five such machines, 
although only one has been yet delivered. When the 
papers have been delivered by the machines, they are con- . 
veyed by boys to the despatch-room hoists, and are there 
rolled in definite numbers and secured in previously 
addressed wrappers; to be finally despatched to various 
trains, or in conveyances, as required, 


§ 
q 
| 
| 
x | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
4 


THE ENGINEER. 


Ava. 19, 1881. 


130 


pue ‘puejiepung jo ued ay} pue 07 vas 
‘oUAT, IOALI OY} JO oUO Jo oUO ‘ 
‘emuresxy ‘feysod sepiseq pue ‘uorsedsur uedo 


sem ayy, Jo ‘ploy MoIpuy 
&q sea Apuvy A104 & Jo YS Ul 
003 pue yonur 0} youqavrp ynq peepul 
ayeur Saoy savy plnom siq} pue 
plnos Zarqjou yeq} Avs 04 JO ay} puL 
-U100 [BOO] 94} aq} Aq UOpUO'T 04 
SIOPISIA PUL oy} Jo Jaquinu W 
Ayquonbasqns pue yensn oq} Aes 
Aayy ‘sautpy Auoreg oy} pazista ‘puejsepung 
0} jo pvaysar ‘s10zIstA eq} jo 
“Bas OY} ynoqe ‘piog Yorppig 0} 
ayy dn puazxe Jo syramy ogy, ‘ur ore snquavdde 
puourerp ey} jo suvaut Aq suonviedo Suyseyq pue 
-yoor outreurqns oq} ‘ueqing jo 


Yj 


4335% 2 i 


YOU [BOO BALI BY} UT 
jo oanssaid ye aamod Aq poyoaye are 
oq} ‘pury ysour ay} Jo 
JOANT 94} JO Ioyoue pue ureyqo oy} 
yoop ‘aspriq Sutms ‘apy ey} Jo Apuepuadapur paysom 
aq Uv 04} JO YONUT oy} st eprsyno | 
on ut ey} se pue sdvau pue jo 1038 | 
IOANT 04} 0} ‘syooq yynog vary} 
are ‘aoysvas eq} Suope Surpuazxa ‘yueq 
pue - YON 0} Susuojeq ‘yooq 
ST UO IVA AA JOALI OY} JO ayy YW 
IVA AA IOANT 9} JOSYIOM puv ‘alquo 
‘areyqo 02 pred sem OY} JO pad UL | 


qe puourerp jo uonoedsut uv sayy 


UY W “apy Aq 
poudisap aSpuq Avaprer ey} UMOP 


00g ynoqe Aojdura puv puv 
| JO oq} 02 pejoaep ATOM are 


ay} ‘serv 
qnoqe SI Bare JOO! “YALL “APL JO oy} 0} papaeo 


| SIOPISIA PUY OY} Sutavory 


“JOMOIA “APL JO 


SU0} ZL SI Oy} Jo ay} edor oy} UO 


qe dn pue “yao cg youa Jo ary sadvo 
rad 9g ‘yorqy Aq optm ‘urfg sodor 
OY} 0} UMVIP SI [TY ‘seuvrd ourdue 
‘asn Ayrep ur 


JO 010}}0Q OY} 9a1q} 07 OMY are 
ey, xIs Jo saovurny Aq poqsissy pure 
ysvodn ay} JO orunbs ppt Jo 


‘aqnuru aed are Jo o1qnd 0} 
SI sduryiom oy} Ur oy} are ysoaz jo Ajddns 
Jo suveut Aq 4nq “Sep 06 eq 0} punoz st 
ye wees [woo oy} Jo Jo ye 
possed ‘urvas oy} 09 YuNs 
sivef “Surqqn} peyout jo suveur Aq yno ynys 
eynurar Jed 000% 0} Surmunoure Jo 
uvisousem oy} Surssed uy 04} spret 
jo widep Ul Jo oy} Surqover 
‘srvaX OUIU UOISSTULIOJUT pue Ut 
sea SITY} JO ,,—: yt eonposdex 
uvq} Op eA ‘SIOZISIA OY} 
0} sieSuessud pafoauoo sreo osoyy, ‘peptaoid 
‘oog ynoqe pesequmu Azred oY], purjzapung ye 
SIOPISIA PUY “pueplepung pista v 
-X9 PEpNpouod UI ysour sSurqy 


(‘621 24nd aas og) 
‘SUTANIONA ‘NOGNOT “OO GNV GOH ‘SUssaW 


ANIHOVW 


SNONNILNOO AUVLOYD 


WOE 
\ 
\| 
| 
| 
a 4 | : 
_A 
for * \ | | 
OPE 
©) { \ 


1381 


THE ENGINEER. 


Ava. 19, 1881. 


ROTARY CONTINUOUS WEB PRINTING MACHINE 


MESSRS, HOE AND CO., LONDON, ENGINEERS, 


(For description see page 129.) 
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THE PARIS ELECTRICAL EXHIBITION. 
No. I. 

Ir is seldom that an exhibition «devoted to specialities 
is noticed by political parties, but we have seen it repre- 
sented in some of the French papers that the conception 
and realisation of this exhibition tends to take men’s 
minds from the grave political elections now the order of 
the day, and turn them to the study of the possibilities of 
science. 

This electrical exhibition is held in the Palais de l'In- 
dustrie in the Champs Elysées,a building in every way 
suited to such a purpose. It may be remarked, without 
much fear of contradiction, that this exhibition is one of 
the most unique, and promises to be one of the 
most successful ever held. The time is opportune. 
The year of the Paris International Exhibition in 
1878 witnessed the introduction of the electric light 
practically to supply the needs of every-day require- 
ments. The Jablochkoff system was seen by visitors 
to Paris illuminating large spaces in such a manner that its 
superiority to gas as a luminant was generally acknowledged. 
Since then a great development has taken place. The 
are lights are more steady, and far more economical than 
they were ; improvements have taken place in dynamo 
and magneto machines ; and sceptics have been compelled 
to agree in the fact that the incandescent system of electric 
lighting is both possible and economical. The lamps of 
Swan, Edison, Maxim, Lane-Fox, and Fitzgerald show 
what can be done by the incandescent system. Jablochkoff, 
Brush, Jamin, Werdermann, André, Joel, Siemens, 
Brockie, and Crompton have shown what the arc system 
can accomplish. We may here mention that Mr. Cromp- 
ton in his latest work at King’s-cross seems to have 
given us the best representation of the are system that has 
yet been seen. It is not expected, however, that the 
exhibition of electric light apparatus at Paris will be ready 
before next week, and even then much of it will be in a 
backward state. We shall notice the exhibits generally 
now, and reserve more special details for future papers. 

The French, German, and Belgian exhibits are almost 
complete, whilst England, America, Xc., are still in the 
state cf “ hopefulness.”. When the whole is complete, and 
the light apparatus running, the scene will be magniticent. 
Mr. Swan has between one and two thousand, and Mr. 
Edison has nearly or quite as many incandescent lamps 
already wired—whilst are lamps are arranged all over the 
hall, A gentleman who has been patiently waiting since 
the opening day to witness the effect, suggested that 
excess of light might produce darkness. Whatever the result 
may be, it is doubtful if any similar experiment will ever 
again be witnessed, The electric light “ reached such a 
point of prosperity that everyone is on the gui vive to 
xnow what next. The public has heard so much of expe- 
riments here and experiments there, of the efficiency of 
this and of that system, that they will welcome the oppor- 
tunity of witnessing the effects of generous rivalry. Then 
again a vast section of the population, especially of this 
country, is deeply interested in the effort that is being 
made to adapt the light to colliery work. Messrs. 
Swan, Crompton, and Jamieson have in the Exhibi- 
tion specimens of lamps designed for this purpose, 
similar to those used in the experiments at Pleasley and 
at the Earnoch Collieries. Connected with the electric 
light exhibits are the steam engines, and in these 
English exhibitors, we think, stand pre-eminent. 
Mr. Crompton exhibits a compound engine of special 
design, built by Messrs. Marshall, of Gainsborough ; and 
the British Electric Light Company also has a compound 
engine built by the same firm. Messrs. Robey show eight 
engines, of various horse-power, whilst Messrs. Ramsomes 
and Co. have two. All these engines have been designed 
with a special view to the requirements of the electric 
light, having sensitive governors. 

The various kinds of dynamo and magneto-electric 
machines are well represented. It is said there are about 
150 Gramme machines in the exhibition by various makers, 
while to these must be added numerous examples of 
Messrs. Siemens’ production, the Brush, Biirgin, Meritens, 
and so on. 

Turning from the electric light apparatus to the other 
exhibits, we notice that the historical display is fairly 
complete. The early inventions of Ronalds, of Wheatstone, 
of Bain, &c., are shown by the Post-office authorities ; Italy 
sends the apparatus of Nobili, letters from Volta to Banks, 
as well as the apparatus of Volta ; King’s College, London, 
exhibitsthe original cellsof Daniell,a variety of W heatstone’s 
apparatus and some of Faraday’s; while Russia sends illus- 
trative specimens of the work of Schilling and of Jacobi, &c. 
Among the exhibits of the Post-office is a specimen of the 
underground wire used by Ronalds in his experiments at 
Hammersmith in 1816. The various specimens of under- 
ground and submarine cables are excellent. The Telegraph 
Construction and Maintenance Company has the largest 
show of submarine cables, the specimens exhibited repre- 
senting over 63,000 miles of cable. The 170 exhibits of 
this firm commence with a sample of 12 miles of the cable 
manufactured in 1854 for a Swedish-Denmark line, and 
ends with examples of Atlantic cables of their latest 
manufacture for the Anglo-American Company. Messrs. 
Siemens and the Silvertown Company also exhibit speci- 
mens of submarine cable, and Messrs. Felten and 
Guilliaume, of Miilheim, show various sections of the 
underground cables adopted by the German telegraph 
authorities. Almost all these exhibitors show cables as 
manufactured for torpedo work. 

The India-Rubber and Gutta-Percha Co., Silvertown, 
have a specimen of Brooks’s system of insulation, a system 
that bids fair to somewhat revolutionise the telephonic and 
telegraphic system of overhead wires, as at present in 
existence. Mr. Brooks has been experimenting for many 
years upon a cheap and good insulator, and at last decided 
to use oil. His conductors are, in the first place, covered 
with jute to prevent contact, and the required number of 
conductors being cabled together, are drawn into an iron 
pipe, which is then filled with oil. To supply a slight loss 
of oil by leakage, and to allow for variations of tempera- 


ture, a small reservoir open to the air is constructed at the 
highest point of the line, and connected with it by a 
vertical pipe. Joint boxes are inserted at intervals, and 
in these boxes the ends of the wires are joined, 
the cavity being filled with oil and made tight with 
a screw plug. Last year Mr. Brooks laid an experimental 
length of his underground system for the use of the Tele- 
graph Department, and so satisfactorily did this work that 
the line was extended, and is now completed between 
Waterloo and Clapham, The tests to which the cable has 
been subjected have been very exhaustive, and the depart- 
ment is perfectly satisfied that the system is quite success- 
ful. It has been noticed that the inductive effect which 
plays so important a part in telephonic operations dwindles 
to po ae Rae when the telephonic apparatus is joined 
by wires of which a large number go to make one of the 
Brooks cable. The inventor points out that such large 
cities as London and Paris possess extraordinary facilities 
for the economical laying and maintenance of* such a 
system. A comparatively small tube filled with wires 
could be taken from a central station by the underground 
railways in London, by the sewers in Paris, and branches 
taken off at various points as required. 

The French, official, exhibit of telegraph apparatus is 
very fine and complete, and when we consider that tele- 
graph and telephonic apparatus is shown by almost every 
administration, as well as by the various manufacturers, it 
may be assumed that those interested in such apparatus 
will not be disappointed in their expectations. 

M. Planté shows his original as well as other secondary 
batteries, and is glad to explain his method to any visitor. 
Large numbers of the Faure secondary battery will be 
found in the Exhibition, some of which are being used by 
Mr. Swan in connection with his light. 

A pleasant feature in the exhibition is found in the 
application of electricity to safety apparatus—connected 
with railway work—the French and German exhibitors 
showing many specimens of signalling systems, but that of 
Saxby and Farmer, in the English section, will be found 
to be as complete and as simple as any. The system is 
largely used on the Belgian lines. 

The English section includes a very fine array of instru- 
ments of precision. Messrs. Elliott Bros,, Latimer Clark, 
Muirhead and Co., the Silvertown Company, and Messrs. 
Siemens, showing a variety of instruments, which although 
not differing in principle, differ somewhat in detail, 
and will repay careful study. The miscellaneous ex- 
hibits are numerous and interesting, but it is difficult 
to group them. They will be described in detail in due 
course. Meanwhile, we again assert that the exhibition 
will well repay a visit. During the month of September 
—beginning, we believe, on the 15th of the month—a 
congress of electricians will meet in conference, and on the 
21st an extraordinary meeting of the Society of Telegraph 
Engineers and Electricians will be held in Paris, Probably 
at this time the exhibition will be seen at its best. There 
is just one matter which concerns our officials that might 
be referred to, as we think the parsimony of the English 
Government is absurd. The exhibits have been well 
arranged by Mr. H. R. Kempe, but are far from 
indicating the scientific position of the apparatus 
used by the authorities, and it is stat that 
the exhibit is to be left without a curator in charge 
to explain the apparatus that is shown, because of the 
expense of keeping some gentleman in Paris. Looking 
upon this historical collection, shown as more interesting 
educationally than otherwise, we deem it of much import- 
ance that someone should be there to explain the develop- 
ment of the instruments, and that the visitor be not left 
without an answer to his questions, Perhaps at the last 
moment our authorities will see with the eyes of onlookers, 
and will provide for an attendant. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


GOLD LOSSES AND THE FUTURE OF THE INDIAN MINES, 

Sir,—On reading the able letter of Mr. Alfred G. Lock, F.R.G.8., 
on the condition of Indian gold mines, and his condemnation of 
the present method of extracting the gold from the auriferous ore, 


I heartily _ with him, and further say that the machinery as | 


now generally used to get the gold from the ores is both crude and 
, aaa and not worthy of the engineering skill of the present 
day. 

The above gentleman has proved most conclusively that the 
waste or tailings from cleaning the gold ores in Europe, Australia, 
and America contain about 40 per cent. of gold for every 60 per 
cent. that is gained, besides the loss of mercury which is left in 
the tailings. This he clearly proves from the assay and the 
amount gained. Now, how is this to be explained unless it is 
ignorance of the mode of treating the ores or wilful neglect on the 
part of the dressers, or is it the machinery used is defective and 
unsuitable for the purpose? On this point I must agree with 
Mr. Lock, that the fault lies with the machinery used, it being 
most wasteful and unsuitable. 

The method generally followed at most gold mines is to take the 
ores from the spalling and picking floors and throw them into a 
battery of stamps, each head of stamps lifting in rotation, and, in 
its fall crushing the ore contained in the coffer. From the stamps 
it runs through perforated copper plates which form the sides of 
the coffer on to blanket strakes which catch part of the gold ; from 
thence it is taken direct to the amalgamators, and after being 
worked for some time the stuff is run off, leaving a residue of 
amalgam in the amalgamator and about 40 per cent. of gold in the 
part run off, which part constitutes the tailings. These tailings are 
generally got rid of inthe most convenient and cheapest way by the 
manager of the mine, there being no doubt in his mind that these 
tailings are so much waste, and the only question he asks him- 
self is how to get rid of them quickly and in the cheapest possible 
manner. This question is generally solved by dumping the tailings 
into the nearest stream. Many on reading this would doubtless 
think this process both simple and absurd,and hardly credit it 
being the process of getting the gold from the auriferous ores gene- 
rally adopted. 

Now, after describing the evil, I should prescribe a cure, which I 
will now endeavour to do. I do not say that the proeess I advocate 
will completely remedy the evil complained of, but I believe it will 
lead in that direction, and perhaps by practical tests pave the way 
to a process which will cule it cme 8 to work the tailings that 


are now thrown away, and be a nappy solution of the difficulties 
now encountered in gaining the gold from the auriferous ores, The 
process I advocate is as follows, viz.:—The ore being now on the 


spalling floors should be wheeled or trammed into a stone breaker, 
and after passing through the jaws of the stone-breaker, should 
fall into a hopper fixed on a pair of large crushing rolls, and if the 
ore is very intractable should, from the crushing rolls, be divided 
by a shoot under the crushing rolls and drop equally into a pair of 
smaller rolls or chat mills, From the chat mills the ore to be led 
by launders into a set of pulverising machines, and from the 
pulverisers by launders into a set of classifying and concentrating 
machines, the classifiers to be tapped when necessary and the fine 
nulverised ore run off into the amalgamating pans, where, after 

ing amalgamated, the tailings should again be run into launders 
and carried by the launders into a second system of classifiers and 
concentrators, and this result to go once more into a few amalga- 
mators kept especially for the purpose. The above machinery 
being continuous and self-acting, would save materially in the 
cost of labour, the machinery used in the above process would 
cost about the same as the machinery generally used in the old 
system, but it could be easier repaired and would be more durable. 
This system of coneentration would apply to the tailings, and 
enable the managers and directors of mines to work ata profit the 
tailings that are now thrown away. There can be no doubt that if 
some process similar to the above is not perfected, and that quickly, 
so that the tailings thrown away will have very little gold left in 
them, many of the Indian and other gold mining companies 
lately started will have to give up working, as the present cost of 
winning the gold exceeds the gained, 

Market-street, Aberystwyth. T. Evans. 


OLIGARCHICAL GOVERNMENT IN TECHNICAL INSTITUTES, 


Srm,—As a member of the Iron and Steel Institute, I was not a 
little interested and surprised to find from your article on the 
above subject that our Council have been deviating from the letter 
and, still more seriously, from the spirit of the rules which have 
been laid down for their guidance. Now I come to think of it, I 
do not remember to have received any voting list for years. That 
is clearly a breach of the rules. When we hano—4 ever—elected 
a member of Council it has always been on the understanding that 
it was for a term of years only, according to the constitution. We 
certainly never intended to seat anyone there for life, or until an 
outside combination was got up to turn him out. I per the 
answer will be that the members have never placed additional 
names on the house list, and that the Council did not care to pro- 
pose more than enough to supply the vacancies occurring, and that 
therefore there was no need ie a contested election. If that be 
the reply of the Council, I should consider it highly unsatisfactory, 
Such a course makes every member of Council, when once there, a 
fixture for life, or until he chooses to retire. ‘There is no selection 
whatever by the members under such conditions. The members of 
Council, worthy and honourable men though they may be, and no 
doubt are, cannot be said to represent any one but themselves. I 
agree with you that this sort of thing ought to be altered. 

London, August 17th. SLAG-BALL, 

Srr,—I read with pleasure the letter of your correspondent 
“M. LC. E.” in last week’s ENGINEER, and also the leading 
article on the above subject to which he refers. Now that this 
question has been publicly raised, I trust it will not be allowed to 
he until there am been a free expression of opinion from the 
It seems to me a very serious matter that country 
members should be virtually disfranchised, and that ry tos to 
the spirit of the charter and the evident intention of the founders, 
In many respects the present Council are a pattern of liberalit 
and noble-mindedness. They frequently lend their lecture-ha 
gratis to kindred institutions, and in many other ways show them- 
selves above the petty selfishness which sometimes brings Councils 
into contempt, as well as individuals. No one can doubt but that 
every officer, as well as every individual member of the Institution 
who read your article, must in fairness admit that the present 
system of representation is wrong and unjust. 

If, after clear exposures, such a thing be allowed to continue, it 
can only be with great danger to the harmony and good feeling 
which ought to prevail. That something may be done, and that 
quickly, is the earnest hope of ANOTHER M, Inst, C,E, 

August 16th. 


members. 


STRONG'S FEED-WATER HEATER. 


S1r,—In reading your account of the discussion upon the paper 
read by me before the Institution of Mechanical Engineers at 
Newcastle, I regret to notice that the tenour of your report is such 
as may lead engineers to think that my invention is not new. 

Referring to your report of Mr. Richardson’s remarks, I would 
say that the filtration of water has been done much more than 
twenty years since. What Mr. Richardson said in approval of my 
heater was that he had used a filter for the i“? twenty years at 
the works of Messrs. Platt Bros., Oldham, the feed-water there 
being obtained from the sewers, and being strongly charged with 
mud. Mr. Richardson stated that the filter—not the heater— 
which he used resembled that a by me, while the chief 
merit of my invention is the superheating of the water by a coil 
of live steam after having received all the heat it can obtain from 
the exhaust, and thus depositing all the impurities held in solu- 
tion. Mr. Richardson stated distinctly that the water at Oldham 
contained no lime, but was strongly charged with mud, and that 
the water in the heater was not heated above 210deg.; therefore, 
your statement that the object of my invention had been 
achieved twenty years ago had no place in Mr. Richardson’s 
remarks, ‘This is misleading to your readers, and, though unin- 
tentionally, so is unfair to Gro, G, STRONG, 

10, Victoria-chambers, Westminster, August 13th. 


STEEL CASTINGS. 


Sirn,—On page 21 of THE ENGINEER of the 8th of July, you 
publish an interesting paper on steel castings, by Mr. Dick. He 
says it is now possible and a matter of everyday practice to get 
castings made possessing a toughness equal to wrought iron, The 
metal when run into the mould remains perfectly quiet, and a 
sound casting with smooth skin and sharp edges is the result of the 
process, and that the art of steel founding is so perfect that any- 
thing which can be cast in iron can be cast in steel, The publica- 
tion of this important paper has me given sufficient information 
as to “whet” the appetite for further particulars, but there it 
leaves off. Is it too much to ask Mr, Dick to give us a few 
details as to the moulding material, washes for the moulds, and 
mixture for a charge suitable for a No. 50 Morgans’ 7 
crucible. The information will be thankfully received by many 
others as well as J. H 


BristoL TRADE AND MininG Scuoot.—The following distine- 
tions have been carried off by students of this school during the past 
session :—A Natural Science Scholarship of the value of £80 per 
annum, tenable for five years at Trinity College, Oxford ; a Natural 
Science Scholarship of the value of about £85 per annum, tenablefor 
five yearsat University College, Oxford ; two Royal Exhibitions, each 
of the value of £50 per annum, tenable for three years; and a 
Whitworth Scholarship of the value of £100, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers John A’Court, to 
the Victoria and Albert, additional, for service in the Elfin tender, 
vice Osborne; William B. Rock, additional, tothe Victor Emanuel, 
vice Williams; Richard T. Rundle, additional, to the Penelope, 
vice Rock; John Rice, chief engineer, to the Asia, additional ; 
Henry Hull, chief engineer, to the Serapis, vice Rice ; and Robert 
Brown, chief engineer, to the Lord Warden, vice Hull, 
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RAILWAY MATTERS. 


AN underground railway in Naples has long been talked of. A 
definite project has now been laid before the municipality. 


Ar the seventeenth half-yearly meeting of the North London 
Railway Company held yesterday, the report read showed that the 
company possessed seventeen miles of road and worked over 
98} miles of foreign lines, In the half-year the passenger trains 
over these lines made $91,772 miles, and the goods 208,827 miles. 

THE new line of railway lately constructed by R. G. E. 
Wemyss, Esq., Wemyss Castle, between Thurston and Buckhaven, 
connecting with West and East Wemyss, was opened for public 
traflic on the 8th inst. The line, which has cost £25,000, passes 
= rich coalfields, and opens up an outlet for a heavy fish 
raftic, 

THE importance of occasionally testing railway couplings was 
shown by an accident, near Edinburgh, on the 11th inst. The 
train from King’s-cross had entered Calton tunnel, on its way to 
Waverley Station, when the couplings of a carriage gave way, and 
the rear portion of the train, including a Pulman car, ran back 
towards St. Margaret’s, coming into oaibien with a special train 
from Musselborough. 

A HEAVILY laden excursion train returning from Aberystwith, on 
Monday evening, stopped at Llandinam for the purpose of 
detaching and shunting some of the carriages. During the opera- 
tion the passengers fortunately alighted from the detached 
carriages, and remained on the platform. Owing, it is supposed, 
to the position or defective state of the points the carriages Tocued 
into a bridge spanning the river Severn, and one of the vehicles 
went into the stream, the others having a narrow escape from fol- 
lowing it. 

THE British Consul at Calais has called attention to the remark- 
able activity of inland navigation in France, and the low rate at 
which goods are carried on the canals, causing an active competi- 
tion on the part of the railways, Ona total length of 418 miles 
in the two departments of the Nord and the Pas de Calais alone, 
upwards of 13 millions of tons of merchandise are, it is said, con- 
veyed by water carriage in a year. It is thought that some 
evidence on this subject will be taken by the Select Committee on 
railway and canal rates on resuming their labours next session. 


In his inaugural speech upon the occasion of the recent opening 
of the Darjeeling Tramway, or ‘‘ Himalayan Railway,” Sir Ashley 
Eden claimed for the enterprise the merit of having ‘solved 
problems never before solved in the history of railway under- 
takings.” ‘‘ We know,” he said ‘of no other line which ascends 
7400ft. in fifty miles, mounts gradients of 1 in 21, and comes round 
curves of 7O0ft. radius.” The line is described as presenting to the 
eye the appearance of ‘‘ a snake winding up into the clouds.” The 
tramway, which is fifty miles long, enables the journey from Cal- 
cutta—301 miles—to be performed in about twenty-four hours. Its 
terminus at Darjeeling is 7690ft. above the level of the sea. The 
capital of the Decdetioe Tramway Company is stated to have 

en raised entirely in India. 


Tue Great Eastern Railway Company has returned 3407 tons as 
the amount of traffic in green peas between the 14th of June and 
the 6th of August. This, compared with the quantity during the 
same period last year, exhibits a decrease of 2480 tons, arising 
from failures in the crops through the hot dry season. The 
heaviest weight on any one morning this year was nearly 450 tons, 
on Saturday, the 9th of July, when under the management of 
Mr. W. Gardner, the goods manager, all was delivered at the 
various markets before 8.30 a.m. Ata time when so many hard 
things are being said about the railway companies and the charges 
for carriage of agricultural produce to London, such facts as the 
above should be weutianel as showing to what cost a railway 
~~ o may be put in providing for a traffic that does not appear 
at all, although previous years indicated an increasing quantity. 


THE report to the Board of Trade on the collision which occurred 
on the 10th ult., at the Central Station, Manchester, upon the 
Cheshire lines, when the mid-night down Midland express al St. 
Pancras to Manchester and Liverpool—consisting of engine and 
tender, brake van, bogie composite, two Pullman sleeping cars, 
bogie composite and rear brake van—upon arrival at Manchester 
Central Station at 5.10 a.m., was turned by mistake on to No. 2 
instead of No. 3 platform line, and came into collision with a Mid- 
land engine, is concluded by Major Marindin as follows :— 
“Considering that the train had to run to the proper stopping 
place, 285 yards from the points connecting the two platform sg 
and that it had to be suddenly pulled up in 65 yards, it is satisfac- 
tory that the results of the collision were no worse, and this is 
doubtless due to the fact that the driver had at his command an 
efficient continuous brake.” 


A REPORT by Major-General Hutchinson shows that though it 
may be bad for the cow when it meets a train on the same track, 
it may be very bad for the train too. This is so now that engines 
weigh 40 tons, so that it would probably have been worse for the 
train in Stephenson’s time. An accident occurred on the 4th June 
between Wreay and Carlisle, on the London and North-Western 
Railway, when as the 12.45 p.m. down train from Preston for 
Carlisle was proceeding on its course at a spot about two miles 
north of Wreay station, it came into collision with a bullock. The 
report concludes :—‘‘ This accident, in which nearly the whole of 
the vehicles composing the 12.45 p.m. down slow passenger train 
from Preston to Carlisle were thrown off the rails, was caused by 
their running over a bullock, which, having made its way on to the 
line, suddenly darted out from behind a hedge and crossed the 
down line just as the train was approaching, the buffer-beam of 
the engine knocking it down. The engine, tender, and front van 
passed over the bullock without leaving the rails, but its body, 
perhaps in its death struggle, appears then to have caught the 
wheels of the first carriage, which, together with the succeeding 
seven carriages and the front wheels of the rear van, left the rails, 
the four front vehicles having been tilted over on their left wheels. 
The train came to a stand without any coupling having given way, 
about 410 yards from where the bullock was struck, its body 
having been carried forward about 180 yards.” 


Cot. F. H. Rich has sent in a report on the collision which 
occurred on the Cheshire- Lines Railway, on the 27th of June, 
when the passenger train due to leave the Central Station, Liver- 
pool, at 12.13 p.m. ran unchecked into the terminal station at 
Huskisson. The engine struck the stop buffers at the end of the 
passenger platform at a speed of about 7 or 8 miles an hour, 
mounted the platform and the left buffer indented the wall of the 
station building. The y ger train isted of an engine and 
tender and eight coaches fitted with Smith’s continuous vacuum 
brake, which was controlled by the engine driver on the engine. 
The first and last coaches on the train were fitted with a brake 
compartment and a common brake, and the guard in charge rode 
in the brake compartment of the last coach. ‘‘ From the evidence 
it appears that when the engine driver tried to check the speed of 
his train, by means of the vacuum brake, while descending the 
incline towards Huskisson station, he could not do so, as the brake 
would not work. As far as can be ascertained, the cause of its not 
acting was owing to the vacuum pipe having become uncoupled 
between the tender and the first carriage of the train. This brake 
had been used and had acted properly at all the previous stations 
at which the train had stopped. The driver was unable to stop 
his train by means of the tender brake and the ordinary brake in 
the guard’s carriage at the tail of the train.. The collision appears 
to have been caused by the continuous brake not acting and by 
the engine driver disregarding the regulations and running the 
train at such a speed that he could not stop it with the ordinary 
brakes,” Thus we have one report showing that a collision would 
probably have had very serious results if it had not been for the 
continuous brake employed, and another attributing an accident to 
the brake with which the train was fitted, 


NOTES AND MEMORANDA. 


An antimony mine has lately been found at Lake Nicolet, 
Southam, in the Province of Quebec, containing large deposits of 
the purest ore, 


AccoRDING to investigations by Herr Rinman, the magnetic 
intensity of iron appears to increase with the increase of carbon. 
In three specimens of cast iron containing ‘09, ‘30 and *57 per cent, 
of carbon the magnetic intensity was 5°5, 9°5 and 11 respectively. 

THE total population of Calcutta and its suburbs now amounts 
to 684,658 ; two-thirds are males, and the great majority belong to 
the middle period of life. The number of females in the city 
remains fairly constant, while the young under twenty years of 
age have almost invariably conic ¥ from census to census, show- 
ing that the resident population is growing. 

A PAPER ‘‘On the Application of Electro-motive Power and of 
M. Planté’s Secondary Piles to the Direction of Aérostats,” was 
recently read before the Academie des Sciencés by M. Tissandier. 
In an aérostat which has a volume of 2200 litres, 3°50m. long, with 
a diameter of 1°30m., and can raise a weight of 2 kilogrammes, 
having a Siemens machine which weighs 220 grammes, and a 
secondary couple of 1300 grammes, the propulsory helix makes 
six and a-half revolutions per second, on the balloon acquires a 
speed of 1 metre per second for forty minutes. The small 
Siemens machine, with three elements, produces the work of 
1 kilogrammetre. 

THE New York Board of Fire Underwriters have come to the 
conclusion that to the spontaneous combustion of black silksome fires 
may be attributed. Certain kinds of silks are so laden with 
chemicals that they are constantly liable to be destroyed in that 
way. ‘The committee refer to fires occurring Renan: in pack- 
ages of silk while in transit on railway trains, and especially to 
the fire on the steamer Mosel, which endangered the vessel in mid- 
ocean, and was directly traced to the spontaneous ignition of some 
heavy cord sewing silk, known to the trade as cordonett. The art 
has, it is said, reached such a point of perfection that the original 
weight of the natural silk can 5 increased four-fold without appa- 
rent adulteration, 


AT a meeting of the Paris Acad of Sci on August Ist, a 
eer was read ‘On the Formation of Tails of Comets,” by M. 
‘aye. Herschel, Arago, Delaunay, and other astronomers, he 
said, did not thoroughly study the tails of comets, but Newton had 
already given a quite sufficient explanation of the phenomena. 
The tail is nothing else—he maintained—than the result of a con- 
tinual emission of molecules from the head of the comet. It is 
very much like the tail of smoke emitted by a running locomotive, 
its outer end being lost in space, and the inner one continually 
receiving a new supply of molecules. M. Roche, who has made the 
necessary calculations, taking account of the repulsive force M. 
Faye advocates, has, Nuture says, worked outall those shapes of tails 
which we witness in reality. 

Tue determination of carbonic acid in the air is effected by 
Messrs. A. Muntz and E. Aubin as follows :—The carbonic acid is 
fixed by an absorbent body, from which it is afterwards set at 
liberty and measured by volume. As an absorbent they use 
pumice stone saturated with solution of potassa, and contained in 
a tube drawn out at both ends. The tubes are washed with sul- 
phuric acid, filled with small fragments of pumice, calcined with 
sulphuric acid, and introduced while hot. The pumice is saturated 
with a given volume of potassa lye, operating in air deprived of 
carbonic acid. The lye is accom by dissolving 1 kilo. potassa in 
1400 litres of water, and adding 209 grms. hydrated baryta to 
remove sulphates and carbonates. The tubes, prepared before- 
hand and sealed, are opened at the place of operation, and sealed 
again after 200 litres of air have been passed through. 

METEORITES are in composition of two kinds—those which are 
wholly metallic and those which contain siliceous substances. The 
latter are comparatively rare, especially those without any trace of 
iron. By examining the minute structure of sections of these 
meteorites, Dr. Hahn, of Tuebingen, believes he has been able to 
prove that they are composed almost exclusively of fossil organ- 
isms. Dr. Weinland, to whom Dr. Hahn intrusted the classifica- 
tion of these organisms, compares them to the detritus of coral 
rocks. He adds that complete forms are rarely to be met with, 
but elements sufficient to reconstruct them. He has succeeded in 
establishing the existence of about fifty species of polyps, alge 
glued together by a siliceous cement. These fossils sometimes 
present much resemblance to those of terrestrial origin. At present 

r. Hahn’s conclusions can only be accepted as hypothesis requir- 
ing verification. 

THE small quantity of carbonic acid always present in sea water 
is due to the incessantly renewed supply afforded by the oxidation 
of organic matter in the sea itself, and not from the air. If this 
supply were not constantly maintained, this constituent would 
vanish from the ocean. Its higher percentage in the lower strata 
of the sea is doubtless due to three causes: (1) to the comparative 
stillness of the water, whereby the diffusion of the solution is 
retarded ; (2) to the absence of direct contact with the air and 
exposure to the wind ; (3) and chiefly, to the increased pressure, 
whereby solution of the gas is greatly facilitated ; for under pres- 
sure of 1 atmosphere and at ordinary temperatures, 1 cubic centi- 
metre of water dissolves in round numbers 1 cubic centimetre, or 
1°529 milligrammes, of carbonic acid, while under double that 
pressure the absorption is double, and so forth, varying directly as 
the pressure, approximately. It can hardly be doubted that this 
presence of a larger proportion of carbonic acid in the lowest 
depths of the ocean has a distinct correlation to the character of 
their special inhabitants. 

THE following notes on the cost of water power in America, 
elicited in suits by the Water Power Company of Lawrence, Mass., 
against the: city of Boston, may be of use:—Mr. H. F. Mills, 
engineer of the company, testified that 12 dols. per day for water 
privilege was cheaper for the mills at Lawrence than to start their 
engines and use steam power. The cost of a mill power, the 
American Miller says, is only about 2°50 dols. per day in 
Minneapolis. At Lawrence, Mass., all the mills have engines 
which are used as auxiliary power, and they pay 1200 dols. per 
year for their water privilege. It might be a fair general state- 
ment to say that a horse-power produced by steam would cost 
about 50 dols. per year more than a horse-power produced by 
water, as demonstrated by actual comparison at Lawrence, Mass., 
where power is used in large quantities. A mill privilege at 
Minneapolis is now worth 750 dols. per annum, the theoretical 
power of which is 75-horse power. This gives a capacity of 
135 barrels of flour per day. The cost per barrel at this rate is a 
little less than 2 cents per barrel, being a great saving upon the 
cost of grinding by steam power. 

From a study of phenomena of thunderstorms in the Gironde, 
M. Lespiault comes to the conclusion that valleys are more struck 
by hail than hills or tableland. It seems that a certain depth 
below the clouds is necessary for the formation or the fall of hail 
to occur without obstacle. Further, the directions of the valleys 
traversed have a marked influence on the direction of the clouds, 
though they only cause a tary deflection, and the clouds, 
after following them a certain time, are carried on in the general 
direction of the vortical movement. For example, if a valley be in 
the axis of the zone of hail, or a little inclined to that axis, the 
hail clouds seem to be carried along that valley, as dead leaves are 
carried along by the wind ina trench. If the valley be subdivided 
by a mountain spur into two others, the hail cloud also divides and 
the two secondary valleys are ravaged in their turn, at least to the 
extent in which they are within the zone hail. Valleys lying 
across this zone have also an influence, though less marked. When 
the clouds over them they show a tendency to descend 
and to spread out on the two sides of the zone, so that the zone is 
— over valleys than over plateaux, and the ravages are often 
greater, 


MISCELLANEA. 


On Tuesday afternoon a boiler explosion, causing the death of 
William Langdon, resident attendant, occurred at the works of the 
New River Company, Hornsey-lane, Highgate. 

Ar a meeting of owners of steam launches, held on Tuesday at 
Maidenhead, it was resolved to form a Thames Steam Launch 
Association, for the protection of the interests of launch owners. 

The Carron Iron Company have locked out 800 workmen with 
the object of compelling the moulders in their employment, who 
are on piecework, to attend at the works a stated number of hours 
daily, whether they are employed or not. 

WE understand that Messrs. Crowther Brothers and Co., of the 
Stour Vale Ironworks, have taken the Falling Sands Works, which 
formerly belonged to the late Mr. Samuel Barnet, who acquired a 
wide reputation for the excellence of his Canada plates and other 
manufactures. 

Ar the International Medical and Sanitary Exhibition, South 
Kensington, which closed last week, Messrs. Robert Boyle, and Son 
were awarded the highest prize for their patent self-acting air 

ump ventilators and system of ventilation, this being the only 
t prize awarded for roof ventilation. 

THE American Trade Review says that, ‘‘ In 1850 there were only 
5361 hands employed in the manufacture of agricultural imple- 
mentsin the States, and that there are now 40,680, the number having 
nearly doubled since 1870. Our exportations steadily increase to 
all parts of the world, notably to the British colonies and possessions.” 

Books of asphalte, compressed under a heavy pressure, and 
in which crushed limestone, heated and mixed with the bitumen 
at 250 deg. Fah., and then cooled in water when moulded, are 
being tried in Queen Victoria-street, near the Mansion House 
station. It is not clear what advantages asphalte, when made into 
hard separate paving bricks, can have over other block or brick 
paving materials already in use. 

In spite of the assertions made by M. de Lesseps as to the 
healthiness of the Panama Canal route, the fate of some of the 
engineers engaged on the preliminary works is far from encouraging. 
Advices from Panama to the 2nd inst. state that the foreigners are 
suffering severely from fever. M. Etienne, the sub-director of the 
canal, and other officers have succumbed to the disease, and the 
death rate among the labourers is heavy. The hospitals are, how- 
ever, said to be of an inferior character. 

THE writer who watched the trials of the sheaf-binding reapers 
on the part of the Mark Lane Exprezs concludes his report by 
saying :—‘‘ My dissatisfaction arises upon the ground that notwith- 
standing the multiplicity of details taken, the foundation on which 
the awards have been properly built is too weak. The experience 
should have been larger; the area of corn dealt with very much 
more extended; and failing suitable weather, the proceedings 
should have been patiently deferred until a proper time came.” 

Last month no less than 759,573 tons of coal were taken into 
the London market—493,646 tons by the railways and canals, and 
265,927 tons by sea—but 210,147 tons of this were sent out of the 
metropolis, so that the quantity retained for consumption was 
549,426 tons, a quantity considerabiy below the average of the first 
four months of the year. During the last seven months 2,105,650 
tons of fuel were carried by sea into London, and 3,698,522 tons 
by rail and canal, total 5,804,172 tons, or 276,942 tons increase 
upon 1880, the bulk of the increase being in railway borne. 

THE modesty shown by the annexed paragraph, which is going 
the round of the American newspapers, is characteristic :—‘* The 
sixteen American inventions of world-wide adoption are the cotton 
gin, the planing machine, the telegraph, the grass mower and 
reaper, the rotary printing press, steam navigation, the hot-air 
engine, the sewing machine, the india-rubber industry, the machine 
manufacture of horseshoes, and sand blast for carving, the gauge 
lathe, the grain elevator, artificial ice making on a large scale, the 
electric magnet and its practical application, the telephone.” 

Who is to buy the Great Eastern? This celebrated steamship, 
which is at present lying at Milford, is to be offered by auction in 
London, on the 19th of October next, by Messrs. C. W. Kellock and 
Co., the Admiralty brokers. Notwithstanding the recent deve- 
lopment of modern shipbuilding, the Great Kastern still remains 
the largest ship ever constructed, being 679ft. long, 82ft. broad, 
and 60ft. deep, and of 13,344 tons net register. She is popu- 
larly known in connection with the laying of the Atlantic cable in 
1865, and possibly the cable companies may be looked upon as the 
most likely purchasers. 

Mr. C. L. Hert, of Brigg, has just published a circular in which 
he draws attention to the different forms of centrifugal pumps, 
and to that best suited for land drainage where small lifts only are 
required. Pumps best suited to contractors’ work, high lifts, and 
marine work are not so well adapted to land drainage, and for this 
reason Mr. Hett makes simple ordinary case pumps fitted with a 
special disc and a form of pump which is placed below the water 
level, and is driven by a strap running in a water-tight case. The 
pump thus never requires priming, and the engine has only to 
overcome the lift from the surface of the water in the land drain 
to the surface of the water in the main drain or river. 


THE United States Census Bureau has undertaken an important 
work in collecting information relating to quarries of building, 
flagging, ornamental, and other kinds of stone in all parts of the 
country. The inquiries cover not only the location and extent of 
the stone, but the amount of capital employed, the annual output, 
methods of quarrying and dressing, number of hands employed, 
and wages paid, methods of ——— and their cost, and number 
of structures of all sorts made of each sort of stone. Duplicate 
samples of rough rock in the shape of 4in. cubes are being obtained 
from each quarry for physical and chemical examination. As an 
example of various interesting facts brought to light, some samples 
of rock—a kind of sandstone—were received from the only quarry 
in Florida, and analysis showed that the stone contained about 
16 per cent. of phosphoric acid, so that itis a great deal more valu- 
able as a fertiliser than as a building stone. Sandstones and lime- 
stones, which have never been thought worthy of any better place 
than in the foundation or wall of some rough structure, have been 
smoothed and polished, and found suitable for the most elaborate 
and elegant work. <A similar census of the rocks of this country 
would be of great value. 

On the 10th inst. Messrs. Wigham, Richardson, and Co. 
launched the Carlton Tower, a large iron screw steamer, 300ft. in 
length, 37ft. beam, and 28}ft. depth, to form one of the “Tower” 
line of steamers owned by Messrs. Stumore, Weston, and Co., of 
London and Liverpool. Her machinery is of 300-horse power. 
The name Carlton Tower refers to the seat of Lord Beaumont, in 
Yorkshire. On the same day Messrs. Pearse and Co. launched a 
fine iron screw steamer from their shipbuilding yard at Stockton. 
The vessel is 200ft. long, 30ft. broad, and 138ft. Llin. deep. Her 
gross register tonnage is about 841 tons, and her dead-weight 
carrying capacity 1100 tons—engines of 50-horse power nominal 
by Messrs. Blair and Co. On the 11th inst. a large screw steamer, 
the Lady Dalhousie, was launched by Messrs. C. Mitchell and Co., 
Newcastle. She is brigantine rigged, and is built upon the bracket 
principle throughout, with continuous longitudinal keelsons con- 
necting the outer and inner skins. The vessel is 295ft. long over all. 
Her gross register will be about 2000 tons, and she will be capable 
of carrying 3000 tons of dead-weight. The engines, by the Walls- 
end Slipway and Engineering Company, are of 235-horse power, 
supplied with steam from two cylindrical multitubular boilers 
made of Landore-Siemens steel, to work at a pressure of 801b. per 
square inch. Donkin and Nichol’s combined hand and steam 
steering gear is used. On the same day Messrs. Raylton, Dixon, 
and Co. launched a screw steamer—the eighth for the same owners, 
Messrs. E. Harris and Co. This vessel is 279ft. long over all, has 
a breadth of 37ft. 3in., and depth of hold 24ft. 6in., which gives 
her a carrying capacity of about 3000 tons dead-weight, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and » we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

a"* We cannot undertake to return drawings or 
must therefore request correspondents to keep copies 


J. W. H.—It is not an infringement to repair a patented article, 

W. R. (Carlisle).—Strains so produced are amongst the chief causes of the 
Sracture of screw shafts. 

G. F. R.—A similar report on the Asheroft nickel-plated valve hz already 
appeared in our corres: lence columns. 

W. Y. B.—The subject matter of your letter is wrapped up in 8o much 
verbiage that space cannot be spared for it in ita present form. 

W. A. C. ann Co.—Write to the secretary of the lron and Steel Institute, 
Mr. J. 8. Jeans, 7, Westminster-chambers, Westminster, S.W. 

A. B. (Miles Platting).—J. Gilland, 5, Canova-street B., Liverpool ; the 
| aed Ironworks Company, Reading; W. Causer and Co., Soho, Birming- 

an, 

G. A. M. (Sunderland).—From the information you give it is clearly a case 
of patent by fraud, against which, if such is the case, you can successfully 
appeal, Consult the “ Patentee's Manual, or Manual of Patent Law,” by 
J. H. Johnson, Lincoln’ s-inn-flelds, 

C. A. B.—We must refer you to some treatise on the steam engine, such 
as Baker's ‘‘Treatue on the Mathematical T of the Steam 
Engine,” published by Crosby Lockwood and Co,, and which you can obtain 
from any bookseller for about 1s. This answers your question, and a good 
many others, ina very simple way. Get Goodeve's “ Treatise on Mechanics.” 
You would also find Molesworth's ‘‘ Pocket-book of Engineering Formule” 
very useful, 

J. F. B.—You seem to have got into a fog with the Wy and the numerical 
denomination of the units of length of the beam. The beam is divided into 
units of length and numbered 1, 2, 3, and so on, in order that you may 

easily perceive the number of times that you must multiply W, to get the 

totel weight W o, so that if l represents the total of the units of length, then 


W, l = Wo, and as M = Wo l in which Lis included in Wo, you must if 
you use Wy in the equation, allow l to appear twice in the denominator; thus 
to make it clear you may put it to yourself thus M = (Wi De, 


F. P. (Wednesbury).— You sketch a parallel girder, so presumably that is the 
form you intend using, and you want to know the sectional form. The 
load as described is partly distributed, but as it is possible for by far the 
larger part of the weight to be near the centre, it will be best to assume the 
load as concentrated. In that case the necessary area of the bottom flange at 
the centre, making allowance for the fact that the load is not actually concen- 
trated, will be 50 square inches, and the upper should be one-fourth of this. 
The area may be gradually reduced to two-thirds these at the ends of the 
girder. This, however, would give such an awkward form of girder that 
you probably will consider whether you cannot use a greater depth of 
girder or use two, You would seem to want room on top to pile up the pig 
tron, and this could be best got by using two girders, The bottom flange 
will then be 25in, in area, and the web about three-quarters the thickness of 
that flange. 

Erratum.—ZJn our last impression, at page 120, appeared an engraving of a 
boiler stated to be fitted to the steamship Armathwaite. This is an error. 
The boiler in question is not the invention of Mr. Turner, whose patent 
boilera aa fitted on board the Armathwaite we illustrated in the same 
impression at page 112. Of the boiler shown at page 120 we shall have more 
to say at another time. 
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HEATING BY HOT AIR. 
(To the Editor of The Engineer.) 
S:r,—Will any of your readers kindly tell me how I can learn the prin- 
‘ple of heating by hot air, as best applied to private houses? 
Gisburne, July 31st. 


BOILERS HEATED WITH ROCK OIL OR CRUDE PETROLEUM. 
(To the Editor of The Engineer.) 

Srr,—I shall be obliged if any of your readers can tell me where the 
steamers which are now running on the Caspian Sea, and whose boilers 
are fired by rock oil or crude petroleum, were built; I believe it was in 
England, Are there 4 boilers in this country fired on this principle? 

Liverpool, August 16th. M. A. 


SUBSCRIPTIONS. 

Tue Enarveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers) .. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Enaineer Volume, Price 2s. 6d each. 

Many Volumes of Tuk Enoineer can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 

d at the published rates will receive THE ENGINEER weekly and 
gp Subscriptions sent by Post-office order must be accompanied 
ter of advice to the Publisher. Thick Paper Covies may be had, if 
preferred, at increased rates, 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
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DEATH. 
On the 13th inst., at Southwick-crescent, Hi: 
WituraM C.E., late District Engineer, 
In papers please copy. 
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Park dd , Mr. 
Bengal, aged 


NEW GUNS. 
Unper this heading the United Service Gazette has a 
remarkable article in which are some observations, which 
we commend to our readers, on the present position of the 
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alt = expense, and there can be no question that 


n question; and this calls for attention all the more 
Cas we have been disappointed that this matter 
was not brought before the House this session. 
Rightly or wrongly, as we have before noticed, English 
coanaes has lost ground in the eyes of the world. During 
the last few years ships have been fitted out in the 
Thames for foreign Powers, and have actually had Krupp 
guns sent over to England for the pu of arming 
them. Writing from memory, we would instance the 
cases of armaments for Greece, Spain, and Japan, but we 
know that this does not complete the list. Was Mr. 
Trevelyan aware of this when he naively informed the 
House last Saturday that Japan and Chili were the only 
Powers who had really modern guns afloat? Surely we 
must all feel that this is an unsatisfactory state of things. 
The manufacture of ordnance in England is in a peculiar 
position, We have one Government arsenal and one only. 
Complaint has often been made of this as unwise. A good 
reply, however, is to be made so long as we have private 
ordnance factories of the calibre of Elswick ; for without 
question this would constitute to all intents and purposes 
a second arsenal in time of war. We have also other 
factories where either guns do not occupy such a prin- 
cipal place, such as Whitworth’s, or establishments which 
have never attained the same magnitude, as in the case of 
Vavasseurs. Sir W. Palliser has had guns and carriages 
made at Easton and Anderson’s, and altogether there is a 
power of making ordnance and other war stores in the 
country which we hold ought to be quite sufficient to 
obviate the necessity for a second arsenal. The advantages 
of such an arrangement to England are apparent. In the 
measure in which we are the manufacturers of the 
ordnance of foreign Powers, we have the power to stop 
the a in case of war,and in the same measure we 
know the guns in their possession, and what to expect 
from them. Lastly, and by no means least, foreign Powers 
pay for the maintenance of our private arsenals, and the 
taxpayer escapes in a proportionate measure. 

No advantage of this kind, however, can be very long 
maintained by those who refuse to recognise it an 
encourage it in a reasonable measure. The following con- 
ditions appear to us to be on the face of it necessary. The 
first and paramount one is that English guns should be 
known to be, if possible, the best in the world—at all 
events, second to none ; the second, that the private firms 
should be in a position to furnish guns up to the Govern- 
ment standard. We assume that the Government are in 

ion of the high-class guns we suppose foreign 
Soeur to covet. ny other would be an unnatural 
supposition. The experiments that exhibit the powers 
of such guns to the world ought to be Government 
experiments ; and surely any gun which pl amg its supe- 
rior excellence satisfactorily would be adopted. It may 
be, and probably must be the case, that private inventors 
would manufacture and experiment on a small scale until 
success was thoroughly established. After that there 
should be no hesitation on the part of Government to take 
the matter up. In short, — enterprise saves the 
country so much that it ought to be encouraged, and not 
starved, 

We have a high opinion of our committees and experi- 
mental departments, Probably in no country do such 
authorities deserve and obtain the same measure of confi- 
dence. Their business is, however, as we have heard this 
session in Parliament, to keep strictly to the consideration 
of the immediate technical questions set before them, and 
therefore they are unable to take the view which at the 
present moment appears to be so greatly needed. What 
would be said, for example, to Sir Collingwood Dickson if 
he were to write a letter expressing his convictions that 
the manufacture of steel guns had hitherto been.developed 
in this country under great discouragements, and that he 
thought the time had now come to buy a certain number 
of representative guns and test them thoroughly? Yet 
this is the sort of question that should be faced by some- 
one. Our Secretary of State for War cannot well have the 
technical knowledge necessary to suggest such questions, 
and his technical advisers are not encouraged to take the 
initiative ; so we understand. Consequently matters pro- 
gress slowly, and the country is in danger of being penny 
wise and pound foolish. This may apply to more one 
thing, but we are at present speaking of guns, and we may 
be fairly asked what we believe is needed at present ? 
We at once reply, a thorough competitive trial of all 
the guns that have established a certain reputation and 
can be shown to have performed achievements to justify 
their being considered. We believe that there are in 
England guns much better than those of Krupp. Probably 
no one on the Continent believes this. 

We hold that it would be the best policy to have a com- 
petitive trial, to which Krupp should be invited on condi- 
tions so fair and liberal that he would either compete or 
damage himself by a refusal. If his guns are superior to 
our own, the sooner we know it the better. If not, we 
have the opportunity of showing that it is so. Sooner or 
later matters will have to come to this. We know of many 
guns in England that not only claim to be superior to our 
service guns, but whose owners are ready to sacrifice a good 
deal to get a trial. Sir W. Palliser recently has gone to 
is gun 

re a very severe ordeal. Vavasseur and Whitworth 
have steel guns made on a system that we think com- 
mends itself to theoretical artillerists, and the proof 
that it does so to practical men is found in the fact 
that our guns are Baily wing more and more like 
them, steel cylinders gradually replacing wrought iron coils 
in all the new guns in a greater or less measure. Sir W. 
Armstrong yak Co, have a most remarkable gun made of 
steel riband, described by us in THz EnaineEr of Jul, 
29th, from which great things are expected, and whic 
has actually achieved much. Not only do all these guns 
claim on high authority to be superior to our service ls 
but, further, we do not hesitate to say that most of our 
artillery authorities, whether in or out of the service, 
would give the preference to one or another of them. This 
is a condition of things calling for a trial, when, if the 
service system is the best, it can prove itself to be so to the 


satisfaction of all. We are not now speaking of the ques- 
tion of -what we call new type guns. It is comparatively 
easy to make long instead of short guns. We are 
8 ing of the actual system of construction and of re- 
establishing English guns in a they once held in 
the estimation of the world. e believe that regard to 
efficiency, reputation, and, in the long run economy, should 
prompt us to institute a competitive trial of the various 
remarkable systems of ordnance, of whose powers we can 
say little more than that we know for certain that they 
are great ; and that there is a more widely-spread belief 
than is desirable that they are superior to our own service 
guns, 
STEEL versus IRON CARGO SHIPS. 

Mr. Joun Price, general manager of Palmer’s Ship- 
building Company, Limited, read a short paper upon steel 
and iron cargo ships at the meeting of the Institution of 
Mechanical Engineers, held at Newcastle last week. To 
this paper we have already alluded, although we have 
not thought it necessary to reproduce it. The object 
of the paper was to show that under present cir- 
cumstances, and in the author's district, cargo carriers, at 
all events, could be built more cheaply in iron than in 
steel ; that s could therefore be conveyed by sea more 
cheaply in them, and that they were a better investment 
for ship owners, The calculations and ments of Mr. 
Price were severely attacked by Mr. Wm. Denny, of 
Dumbarton, and by Mr. Daniel Adamson, of Manchester, 
whilst other speakers seemed inclined to join in the hue 
and cry which had been started. It was quite manifest 
that the philosophic calmness which ought to reign undis- 
turbed in scientific debates was —— by its absence, 
and that the disputants were rather to be regarded as 
combatants, than as quiet seekers after light and truth. 
Now that the fray is over, and no doubt all who partici- 
pated in it have resumed their wonted equanimity, we 

ro briefly to consider the question from our own 
independent standpoint. 

Mr. Price’s question was virtually this :—“ Will a ship 
of given ‘ying capacity pay best if built of iron or 
of steel?’ All circumstances are to be taken as at 
this date, and at a Tyne-side ship-yard. The question 
is most important. It is the question of the day 
for shipowners, and indeed for many others more or 
less connected with —— and ship construction. 
We do not quite agree with Mr. Adamsom, who spoke 
of it as a mere commercial matter, unworthy of 
the attention of the meeting. It is a commercial question 
undoubtedly, but not merely commercial. It admits of 
being regardedalso as metallurgical, chemical, mechani- 
cal, physical, and even social and political ; and we do not 
know any institution, or any body of men who ought 
to have been better able to discuss it than the Insti- 
tution of Mechanical Engineers and its hard-headed 
members. That it was not so discussed is to be regretted. 
We could have wished that Mr. Price had at the 
outset made one point a little clearer to the uninitiated 
part of his audience. We refer to the difference between 
dead weight and cubic capacity cargoes. A vessel may be 
engaged in a trade, such as the Bilbao ore trade, wherein 
she is, from the nature of her cargo, always sunk down to 
her load line before her internal spaces are quite full. 
That is simply because ore is of a much greater specific 
gravity than sea water. Another vessel may be engaged 
in a trade, such as the tea trade, wherein her holds would 
always be full before she was weighted down to her load 
line. Now, inasmuch as under existing circumstances 
steel ships can be built, say, 10 per cent. lighter than iron 
hulls, the ore ship would carry 10 per cent. more if of steel 
than iron; but the tea ship having the same internal cubic 
capacity would carry no more if of steel. Indeed, she would 
carry less, because her water ballast tanks must be made 
larger to keep her down when light, and to that extent less 
cubic capacity would be available when laden. 

So far one would be inclined to say that such ships as 
ore ships would in future be made of steel, if the excess of 
cost was not too great; but that such ships as tea shi 
would always be made of iron. But then follows the 

uestion—Are ships usually built so ially . 
or one trade as to unfit them for others? Would an 
owner be wise, for instance, to build ships specialised 
for the Bilbao ore trade to such an extent that they would 
be unsuited for general merchandise, or anything else 
which might be required? Certainly not. The Bilbao 
ore trade did not exist ten or fifteen years ago ; and should 
the Bessemer basic process become the complete success 
which some hope and others fear, Spanish ore will not be 
wanted, and the trade in it will probably die a natural 
death. Then the ore ships will have to seek for other 
occupation. They may have to carry dead meat, live meat. 
grain, hay, or no one knows what. Who, then, would 
wisely build a cargo ship unfitted to be employed in any 
trade which might need her services at some time or other? 
We recently inquired of a well-known shipowner, what 
proportion of the ships owned in this country were 
regularly and invariably employed to carry dead-weight 
His reply was, that a very small proportion 

indeed were so employed. The great majority were sent 
from any port to any other port, with whatever kind of 
cargo was to be had, or paid best at the time being ; and 
of such cargoes only a very small proportion were dead- 
weight Weare therefore rather disposed to think 
that Mr. Price’s conclusions are substantially right, and 
that the hue and cry directed against him was substantially 


wrong. 

Throughout the paper Mr. Price took it for ted that 
the intrinsic value of steel and iron ships, of equal capabilities, 
areequal. In other words, he evidently takes the view that 
they are equally durable, and equally able to resist rocks, col- 
lisions, or corrosion, asfarasthe owner’s interest is concerned. 
But this view was challenged by the president, who, 
with some simplicity, asked for information as to how a 
steel ship would be affected by bumping about on a rock ; 
by Mr. Martell, who threw out a hope that in time Lloyds’ 


underwriters might lower their insurance premiums for 
; and by Mr. John Rogerson, of the Weardale 
that in sulphuric acid 
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and water iron corroded faster than steel. Dealing first 
with the president’s question, we may say that neither 
steel nor iron ships are built to bump about on rocks, nor to 
withstand collisions. Either steel or iron ships are probably 
as good as everlasting while kept afloat, but either must 
always be in imminent peril so soon as they collide with 
any hard substance. In fact, it is manifestly impossible 
to build vessels to withstand rocks or collisions. There 
are no doubt cases, such as those of thinly-built river 
steamers touching daily at multitudinous landings, or 
where any vessel strikes something hard with limited force, 
where the superior ductility of steel would be of assistance. 
But of accidents by which ships are lost at sea, nicely-regu- 
lated ones such as these form but a small proportion of the 
whole, and are scarcely worth notice. We repeat that, 
barring contact with solid substances, iron ships at allevents 
areso durable that some of the earliest ships built are still 
afloat. For instance, the Great Britain, launched in 1845 
at Bristol, is extant, and was offered for sale a few days 
since. Here are thirty-six years of service. The John 
Bowes, the first screw collier, built at Jarrow in 1851, is 
still running. Here is an active life of thirty years 
already. An iron vessel belonging to Mr. Henry Clapham, 
of Newcastle, was built twenty-seven years since, and 
lengthened after four years’ service. A year or two since 
between 1100 and 1200 holes were drilled in various parts, 
as it was thought she ought to be nearly corroded through. 
On the contrary, no difference in thickness could be found 
at all, except in the case of six or seven plates, where local 
corrosion had occurred through droppings from water cocks 
inside. These plates were replaced, and the vessel was 
sent to sea as good as new. With such facts before us, 
what is the use, we ask, of Mr. Rogerson inveigh- 
ing against the use of iron in shipbuilding, on the ground 
that that material corrodes, as he alleges, more rapidly in 
dilute sulphuric acid than steel does? Fortunately for us 
all the sea is not composed of dilute sulphuric acid. On 
the contrary, it is composed of pure sea-water,and the only 
accurate experiments we have on the corrosive action of 
sea-water on modern mild steel and iron ship plates—we 
refer to those of Mr. Phillips and those of Mr. Parker— 
indicate, as did the earlier experiments of Mallet on some 
steels aud all irons, that the former material is the more 
corrodible in sea water. We shall probably return to this 
subject at some future time. In the meantime we are of 
opinion that iron as a shipbuilding material will be found 
very difficult indeed to supersede, tirstly because it answers 
the purpose for which it is used thoroughly well; and 
secondly, because it is at least £3 per ton cheaper than 
the mild steel which is advocated as a substitute, but 
which will only build ships about 10 per cent. less in 
weight, 


DRYING HAY AND CORN BY ARTIFICIAL MEANS. 

THE system of drying hay by artificial heat, devised by Mr. 
W. A. Gibbs, of Gillwell Park, Chingford, Essex, has been before 
the public several years, and ‘though its adoption has made slow 
progress, it is now being used by several well-known agricultur- 
ists. Since the construction of the apparatus was first publicly 
described it has received several improvements, and it is now 
constructed with a single vibrating trough, along which the hay 
gradually traverses ; the coke furnaces are combined in one with 
the trough and shaking and vibrating mechanism upon two 
pairs of road-wheels for easy transport, and the width has been 
reduced to 7ft. A well-known writer in the Times recently saw 
the machine at work, and says that grass from a water-meadow 
was being put through the apparatus, encountering at first a hot 
blast of about 400 deg., which drives off the moisture in steam, 
following through other streams of less heated air, and being de- 
livered in a condition of finished aromatic hay of rich green colour. 
Each load of more than two tons was put through in fifty-five 
minutes, or a slightly longer time than it took a man to load it 
in the field. One feature, he says, in Mr. Gibbs’s machine is its 
value for converting injured hay into good, wholesome hay, the 
fans, blowing out dust and must, while the sulphurous gas from 
the burning coke is believed to destroy the germs of microscopic 
life which may be the cause of disease in live stock fed upon 
foul hay. It is suggested that were these hay-driers in the 
hands of men who let out thrashing-machines, and could work 
them at a time of year when little thrashing remains to be done, 
they would save an immense acreage of hay every season in 
splendid condition. Another system which promises to be of 
even higher economic value has recently, however, been described 
as in successful use for several seasons by Mr. Neilson, and more 
recently by Mr. Knowles, of Colston Bassett Hall, Bingham, 
near Nottingham. This system consists in thoroughly tedding 
and lightly scattering the grass as soon as cut by a machine, and 
so expose it to the withering action of the air, whether under 
sunshine or showers. In about two days the green hay, without 
any turning or other labour expended upon it, and whether wet 
or not, is, in its half-made condition, carted and stacked. The 
rick at once begins to ferment and heat, and the heat so 
generated is employed to finish the process of hay-making. The 
temperature to which the hay is allowed to rise is regulated, 
and the means employed for this and for draining off all the 
superfluous moisture have been thus described :—In the raised 
base or staddle on which the rick is to stand, whether that is an 
ironwork structure or raised earth, is laid an air-tight pipe, which 
may be of earthenware, of from 3in. to Gin. diameter, joined 
with cement, and this tube or air passage communicates with a 
vertical one in the centre of the staddle, and rising a short 
distance to the centre of the height of the rick. An exhaust 
fan connected with the horizontal part of the pipe is situated at a 
short distance from the stack, in a building or otherwise. In 
case of a long rick, the horizontal pipe is continued along the 
middle of the staddle, and two vertical pipes are used, Each 
aperture at the junction of the vertical and horizontal pipes is 
fitted with a sliding damper, and can be opened or closed by a 
rod extending outside the bottom of the rick. In stacking the 
hay a vertical air shaft or chimney is formed over each aperture, 
by the common method of drawing up a sack of straw or a round 
chaff-basket as the building of the rick proceeds ; but these 
ventilating flues are carried up to only half the height of the 
stack. When the exhaust fan is set in motion, drawing air from 
the underground pipe and rarefying the air in the chimney, the 
replacement of that air can come only by currents penetrating 
the rick from the outside walls and roof, and gradually converg- 
ing into the chimney in the centre. By this exhaustion of the 


hot air and moisture out of the middle of the mass, cold air is 
induced to enter the stack at all points and to seek the central 
flue, bearing with it the excess of heat and the moisture, and 
cooling the whole substance of the rick, Very little power is 


H required to drive a fan of the necessary size, and Mr. Knowles’s 


5-horse steam engine drives the fan when giving out a mere 
| fractional part of its power. One horse, working a fan by means 
| of an ordinary horse gear and intermediate motion, will do well ; 
| and two men turning a corn-dressing machine fan arranged in 

connection with the air tube have been able to accomplish all 

that was wanted for cooling a stack. With a gentle exhaust, 
| the atmospheric air is caused to permeate every part of the rick 
in ample quantity for keeping down the temperature of the 
fermenting grass. The writer referred to says :—“ Mr. Knowles 
has brought the internal temperature of a large rick from 
130 deg. down to 90 deg. in the short period of forty minutes. 
In the rick while building he lays at various heights wooden 
tubes of bore large enough to admit a thermometer to be intro- 
duced on a lath, these tubes reaching horizontally from the out- 
side to the centre ; and thus the heat of all portions of the stack 
can be examined. A temperature of 100 deg. is considered the 
maximum at which it is advisable to let the fermentation work, 
the fan being set in operation as soon as the temperature 
approaches this. The same provision of air-ducts and a manually 
operated exhaust fan has been employed with advantage in keep- 
ing barley and other corn stacks from heating.” This system of 
drying half-made hay or dry corn deserves to be made generally 
known, not only because of the large quantities of crops which 
may be saved by it, but because of the remarkable economy of 
labour which it secures. The system should, moreover, afford 
our agricultural implement makers an additional article of manu- 
facture, by means of which the system might be carried out 
with facility. 


THE ELECTRIC LIGHT AT THE GREAT NORTHERN STATION, 
KING'S CROSS, 

Tue Great Northern Railway Station at King’s Cross is now 
added to the list of large stations lighted by electricity. The 
system adopted is that of Mr. R. E. Crompton, which has been 
so successfully employed for nearly two years in the Glasgow 
stations of the North British and Glasgow and South-Western 
Railways, and has been recently introduced into Bricklayers’ 
Arms goods station. This system presents several advantages 
over others in use, and a remarkably steady and brilliant light is 
secured by it. The uniformity of the light, and the absence of 
flickering, is remarkable when compared with the light which has 

n, or is in use, in some other London stations, and a good 
deal of this is apparently due to the efficiency of the system, in 
which the Biirgin dynamo-electric machine forms a principal 
element. The peculiarity of the Crompton system is, however, 
that three or four very powerful are lights are placed on one 
circuit, instead of requiring, as in most other systems, a circuit to 
each light. The economy due to the use of the large arc light is 
thus secured, with much of the advantage of the subdivided 
light. Practically it is probably better than the subdivided 
light, inasmuch as though the necessary number of circuits is 
only from one-third to one-fourth that of the large are light 
systems using one machine to each lamp, the possibility of the 
failure of so many lamps on one divided circuit is avoided. 
Crompton’s lamps are moreover so arranged, that should any 
lamp fail to work, it is at once automatically cut off out of its 
circuit without in any way affecting the other two lamps of the 
circuit. There are twelve lamps of about 4000 candle power 
within the station—six above the arrival platform and six above 
the departure platform. Two others of about 6000 candle power 
are placed on the outside of the building at the extreme upper 
corners of its front. These lights are worked from five Burgin 
dynamo-electric machines driven by a semi-portable engine by 
Messrs. Marshall, Sons, and Co., of 12-H.P. nominal, 250 yards 
away from the nearest lamp. The area to be lighted consists of 
two bays each 105ft. wide and the cab rank adjoining the arrival 
platform, which is 40ft. wide. The total length is 880ft., and 
the height to the top of each bay is 72ft. The total area to be 
lighted is therefore 220,000 square feet, giving an area of 18,333 
square feet, or nearly half an acre to each lamp. The lamps are 
suspended at a height of 30ft. from the platform level, the lower 
part of the lanterns being of semi-transparent glass. The plant 
at King’s Cross is of the most complete description, and the 
Great Northern Company have adopted everything necessary to 
secure the most certain and efficient lighting of their large 
station. A large number of visitors accepted invitations to 
attend the inauguration of the new system of lighting this large 
station, several of the visitors being our most eminent elec- 
tricians. As we shall fully describe the apparatus in an early 
impression, we need not do so here. 


THE COMPARATIVE POWER OF COAL, 


Tue Stockton and Middlesbrough Water Board has been ex- 
perimenting on the coal that has been offered to it, in reply to 
invitation for tenders, to test the value of the coal for 
its special uses. Nine kinds of coal were tested, the tests 
lasting from seventeen hours to a full day, and from seven to 
ten tons of coal Deing consumed in the test. When it is stated 
that the weight of coal used to pump one million gallons of water 
varied from 1 ton 17 ewt. to 2 ton 7 cwt., and that the water 
company pumps weekly close upon sixty million gallons, the 
importance of the tests will be seen. Very naturally the con- 
clusion was come to that the mere pumping power of a ton of 
coal was not the sole consideration, for the price must be a prime 
factor in that question. The price of the coals tested at the 
worksin question varied from 4s. 9d. to 6s. 11d. per ton, and this 
rather complicates the question. It was, however, found that 
the cost of pumping one million gallons—so far as the coal was 
concerned—was easily determinable with the data above hinted 
at, and the cost varied for coal from 11s. 2d. to 15s, 9d. per 
million gallons pumped, and when the quantity of the slag or 
clinkers at the end of the test was deducted, the compara- 
tive value of the coal for that special purpose was easily ascer- 
tainable, and the best and cheapest for that purpose was 
decided on. It would be well if the experiments thus alluded 
to could be carried out on a larger scale, and with the variations 
that different prices and kinds of coals in different localities gave, 
for it is certain that the manner in which the full power of coal 
can be utilised for different purposes has not yet been sufficiently 
considered. The test at the northern waterworks is one that can 
be cheaply carried out, and to the profit of its users, and it is 
to be hoped that it may be so carried out more generally. 


THE DURHAM PLATE TRADE. 

THE announcement that the Consett Iron Company is about 
to put into execution its long-contemplated project of erecting 
steel plate works is another of the evidences of the development 
of the demand for steel. The decay of the iron rail trade in 
the Cleveland district is well remembered, and since that time 
there has been an increasing dependence upon the demand for 
shipbuilding iron in the North. At the present time plates and 
angles form above three-fourths of the whole of the manu- 
factured iron produced in the North, and the importance of the 
preservation of that demand, and of the means of gratifying it, 
is at once evident, The county of Durham is the chief seat of 


the plate trade of the North—Consett and the rolling mills on 
the Wear, at Hartlepool, at Stockton, and at Darlington, being 
amongst the largest in the kingdom. There are more reasons for 
this than their proximity to iron—chief amongst others 
being their nearness to the great shipbuilding yards of the 
North. As yet, the demand in these yards has been chiefly for 
iron vessels. The Durham shipbuilders do not build so 
many of the great liners that are largely the product of the 
Clyde and some other shipbuilding centres ; they mainly build 
cargo boats, and for these the demand for steel has not yet 
fully shown itself, It has been occasional on the Tyne, and one 
steel vessel has also been launched onthe Tees and at West Hartle- 
pool. In both the latter cases the material has had to be brought 
from long distances—from Wales and Scotland—and these distances 
must tend towards the prevention of the acceptance of other 
orders for steel vessels on the Durham coast; hence, probably, 
the fact that the Consett Iron Company is about to enter into its 
manufacture. In the past two or three years the Consett Iron 
Company has made large sums by the iron plate trade. It 
anticipates now that profits will be less, for in its report issued 
a few days ago it definitely states that orders are now being 
accepted at lower rates than in any recent period, and that 
profits must be consequently diminished. It is probably seen 
that with the increased production of steel plates there will be 
a lessening of the margin between the prices of steel and iron 
plates, and should this take place the increase in the use of the 
former would be very rapid. 


ANCIENT WATER SUPPLY WORKS, 


THE water supply of a very large number of continental towns 
might, to say the least, be much better than it is, and the 
recently completed restoration of the aqueduct constructed in 
the reign of Augustus as part of the works for the supply of 
Bologna with water from the Setta, near its junction with the 
Reno, about ten miles from Bologna, suggests that possibly some 
of the other old aqueducts, or works connected therewith, though 
in a more or less ruined state might be brought into use. There are 
the Aqueduec du Gard, which once formed part of the water 
supply works for Nimes, and which we illustrated in our 
impression of the 12th of November, 1875 ; the Aquedue de 
Ségovie, also built by the Romans ; the Aqueduc de Maintenon, 
built in 1684-8 for the supply of water from the Eure at Pongoin 
to Versailles ; and the Claude Aqueduct near Rome. Of course, 
many of the aqueducts in a more or less ruined state are wholly 
useless, and this may be so with some of those mentioned ; but 
this is not necessarily the case with all. Some of the works no 
doubt remain tolerably intact, as in the case of the underground 
tunnel which brought, and now again brings, the water into 
Bologna. The Romans in constructing these supply works 
followed the course of the Reno, tunnelling the hills, sinking 
their work beneath the beds of the precipitous torrents which 
rush from the mountains into the river, and thus bringing the 
waters to the gates of the city, where they were divided, one 
portion going to supply the public-baths, and the other probably 
destined for the fountains of streets and public squares. The 
restoration of this important work is due chiefly to Count 
Gozzadini, who caused an accurate survey of the aqueduct to be 
made about twenty years ago, and in 1864 published the results 
of the investigation in an elaborate memoir. Since then, a 
contemporary says, the work of restoration has been going on 
with a thoroughness and skill calculated to make the new work 
as enduring as the old. The aqueduct was originally made of 
brick and stone cemented with lime and volcanic sand, and the 
unbroken portions remained as hard as granite. The work of 
tunnelling and the masonry were so thoroughly well done that 
both stonework and brickwork are still as solid as the rcck itself, 
the only considerable breaks being where the turbulent Reno had 
washed away with its clay banks several portions of the 
aqueduct, or where the headlong torrents which rush down into 
its stream had excavated their own beds and carried away the 
artificial substructure. 


THE NIAGARA SUSPENSION BRIDGE, 

A report has been recently published by Mr. Leffert L. Buck, 
the engineer under whom the renewal of the whole of the sus- 
pended superstructure of the Niagara suspension bridge and 
reinforcement of the cable anchorage was recently carried out 
without any stoppage of the traffic. The bridge was opened for 
traffic in 1855, and some of the woodwork forming the common 
roadway superstructure had decayed and from time to time been 
re;aired. The repairs had considerably increased the weight, 
and further repairs being necessary, it was determined to replace 
the whole of the structure with one of iron. At the same time 
it was determined to examine the cables. This was done, and 
the condition of the iron wire forming them tested. The cables 
were found to be in exceedingly good condition, only a few of 
the exterior wires being at all seriously corroded. The greatest 
number which it was found desirable to replace in either cable 
was sixty-five of those forming the exterior, a very small pro- 
portion of the 3640 wires which make up each cable. The 
anchorage has been reinforced by building in new anchorage 
plates in pits sunk about 23ft. further inland than the old 
anchorages, and connecting these by means of long link chains 
meeting the existing anchor chains tangentially. The whole of 
the work was accomplished without stopping the railway 
traffic, and it is supposed that the bridge is now at least as good 
asin 1855. The weight of the new iron roadway structure is 
1050 tons, which is about 100 tons less than the old structure. 


BRAKES REVERSED LOCOMOTIVES. 


Ox Monday some experiments were made at Blackburn with a 
train made up in imitation of that of the express which ran into 
the train standing in Blackburn Station last week, but the 
results of theseexperiments have not beenmadeknown. An experi- 
ment, however, which was subsequently made to test the state- 
ment of the driver that he reversed his engine as soon as he 
found the brakes did not check his train, is of some interest, 
though it elicited the fact that the reversal of an engine of a 
train running at a high velocity has but a very small effect in 
reducing the speed. A high speed was attained, and the engine 
was reversed a quarter of a mile before reaching the station, but the 
train ran through the station at about twenty miles an hour, 
and had to be stopped by the brakes. Locomotive driving wheels, 
when running the reverse way, are not effective in stopping a 
train. The experiment shows how little can be gained by revers- 
ing an engine under such circumstances, 


LITERATURE, 


Complete Instructions for the Design of Spring and other Safety 
Valves; also a Table for Registering Office Calculations and the 
Results Observed in Actual Practice. By THoMAs MESSENGER, 
C.E. Dover : The Author, or Kensington: W. Cue. 1880. 


TuereE is a good deal to be said in favour of monographic 


treatises in engineering literature, otherwise it would seem 
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that all necessary information on safety valves might be 
found with little difticulty in two or three already existing 
text-books on the steam engine which are in the possession 
of every engineer. To be able to turn to one book ona cer- 
tain detail of engineering construction may often, however, 
save a good deal of time, and for this reason Mr. Messen- 
ger’s “Instructions” may be accorded a position among 
useful text-books. How far he has fulfilled the promise 
contained in the title he has chosen, may be indicated after 
we have noticed that which his book does contain, The 
“ Instructions,” then, commence with the formule for 
the area of safety valves used in Prussia in accord- 
ance with a law on the subject, and recommended 
for adoption in this country by the Institution of 
Engineers and Shipbuilders of Scotland in 1874. These 
formule are followed by our Board of Trade rules for 
areas, Rankine’s formule for the strength and dimensions 
of steel springs, and that of the Board of Trade, are then 
given. The results of experiments on the outflow of 
steam by Napier, Rankine, and others, and as recorded in 
our columns in articles by Rankine, are next given, with 
their application, and with tables showing the velocity and 
weight of steam discharged under different pressures and 
per unit of orifice, A comparison is then made between 
the results of the application of the Prussian and Board of 
Trade rules, and this is followed by notes on “ General 
Practice for Safety Valves and Springs.” 

The author favours the adoption of the Prussian rules, 
and gives satisfactory reasons for this choice, though he 
modifies that formule by adopting a greater lift of valve. 
The Prussian rules are Lined on a lift of ;!;in., and the 


area of valve found by the formule A = ex Gy, 


A=!? re , in which G = grate surface in square feet, 
HS = heating surface in square feet, and P = pressure, 
absolute, per square inch, is, of course, very much larger than 
necessary ifa lift of jin. as proposed by theauthorisused. The 
lift which may be adopted will, of course, depend upon the 
length of spring that can be used, as the percentage of the 
load, which must not be exceeded by the additional load 
due to compression or extension of the spring caused by 
the lift of the valve, depends simply on that condition. 
The Board of Trade rule for area of valves is that the area 
for one valve, or combined area of more than one, shall be 
din. per square foot of grate surface. Thus it will be seen 
that the valve area, according to the Prussian formule, 
depends upon the pressure employed ; while that according 
to the Board of Trade depends on the grate area, without 
reference to the pressure. But inasmuch as the velocity 
of outflow of steam is, as Rankine showed in Tue EncI- 
NEER of November and December, 1869, neither increased 
or diminished by reducing the outside pressure to less than 
about half the inside pressure, it follows that the velocity 
of flow is nearly the same for a large range of pressures. 
It further follows that the weight of steam discharged per 
unit area of orifice is approximately in the inverse ratio of the 
pressure, The necessary areaof valve or valve opening there- 
fore varies in a similar ratio. The Board of Trade rule does 
not recognise this, and consequently valves proportioned 
according to it are much too small for low pressures and 
too large for high pressures. Ata pressure of 72 lb. the 
valve area for the same boiler coc be the same by both 
rules, but for a pressure of 36 1b. the Prussian valve area 
would be double that of the Board of Trade, and at 144 Ib. 
only half the area. Both cannot be right, although safety 
is agg by the difference in the height of the lift of the 
valves, This, however, does not remove the necessity for 
recognising the difference in the quantity of steam which 
will flow per unit of area through an orifice at different 
pressures, A good deal of correspondence has taken place 
in our columns lately on the relative efficiency of different 
valves, and no doubt much is due to the difference in the 
length of springs used by different makers, and this is a 
most important element in the efficiency of a valve. Inas- 
much as this determines the sensitiveness of a valve, it 
determines, or should be an important element in deter- 
mining, the area, because it does determine the area of 
opening. 

Having given some idea of what Mr. Messenger’s book 
does contain, we may mention that it contains no special 
information upon any but spring valves, and a good many 
young engineers who saw the title of the book and pur- 
chased it with the hope of getting rules for lever safety 
valve calculations would be disappointed, for there are 
none. Again, there are no illustrations for guidance in 
the design of valves and valve boxes of any kind, and no 
information on the materials for valves or seatings, or the 
methods of inserting the latter in the cast iron casings, or 
the proportions of such seatings. In spite of these defi- 
ciencies the book is very useful, but it cannot be said to 
contain “complete instructions.” It is moreover of an 
awkward size—small foolseap—for a very thin book, and 
in another edition might be reduced to half the area and 
double the thickness, and might have added to it some of 
the information it now lacks, 
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LINLEY’S SAFETY PADLOCK. 

THE accompanying engravings illustrate a novelty in padlocks, 
designed by Mr. A. Linley, of 139, Gresham House, E.C. The 
invention is chiefly designed to prevent robberies from goods 
trains, &c., on which padlocks are used, and the chief feature is 
the impossibility of hanging the padlock on to a staple without 


FIG.!. 


its being absolutely locked, as when the bow of the padlock is 
closed—effected by simply pressing the two halves together—it 
cannot be opened again without the key. If the bow of the 
padlock is not closed, then it will not hang ona staple. Thus 
the guard of the train, by simply observing that every staple has 
a padlock, may be certain that they are all locked, and cannot 


FIG.2. 


be opened without the key which he has in his possession. 
There are obviously other advantages, such as expedition in not 
having to use a key to lock, but only to unlock, and one hand 
only being required, leaving the other hand free. 

The construction and the engravings will be very well 
described by the following description of the operation of fasten- 
ing and unfastening. To fasten it it is only necessary to close 
the two halves aa of the loop by pressure of the hand, this 


FIG.3. 


lip 


causes the arms cc to imparta sliding motion to the plate f in 
the direction indicated by the vertical arrow in Fig. 1, which 
motion brings the stud g on plate f into the position shown in 
Fig. 2 ; this allows the spring / of the tumbler to act and place 
the lower edge of the tumbler above the stud g of the sliding 
plate f, so holding the latter securely in position and the lock 
fastened. To unfasten, the key—of ordinary form—is inserted 
and turned in the direction of the circular arrow seen in Fig. 2 ; 
the nose of the key then moves the tumbler to the right, as indi- 
cated by the drawing, until the aperture 4 in the tumbler is 
opposite or over the stud g on the plate f, when the latter is 
instantly put in motion, the stud g taking into the aperture h, 
and the lock thrown open as in Fig. 1 under the action of the 
spring m, which exerts a constant pressure on the underside of 
the protection ‘e for that purpose ; » shows the pin to receive the 
pipe of the key when inserted, and o is a notch in the sliding 
plate f to receive the nose of the key when the lock is unfastened, 


as in Fig. 1 ; it enables the key to restore the parts to the lock- 


ing position, Fig. 2, by turning it in the direction’ indicated by 
the circular arrow in Fig. 1. This fastens the lock without the 
hand pressure on the halves of the loop a a, as before explained, 
The tumbler may be in one or more pieces as desired, and the 
loop pieces a a are preferred to take into each other, as in Figs. 1 
and 2, or to fold on each other, as in Fig. 3, and their extremities 
at p p are of such a shape that they cannot be hung on to, say, a 
staple, unless the padlock is positively fastened, 


THE ITALIAN NATIONAL EXHIBITION AT 
MILAN, 


Ir is a generally well-known fact by this time that an import- 
ant exhibition of the products of Italian art and industry was 
opened in the Lombardian capital on the 5th of May last, and is 
likely to remain open until the end of October or November. 
No doubt many readers of THz Encixeer have already visited 
this national exhibition, which has a deal of interesting matter, 
not only for the mechanic, but also for the civil, the mining, the 
agricultural, and the hydraulic engineer. 

To the Italians and to the world at large the present Exhibi- 
tion is, politically as well as industrially, a grand accomplishment. 
It marks and ratifies the unity of Italy from the Alps to the 
Tonian Sea, and from the Adriatic to the Mediterranean ; and 
none who observe how every province, every commune, throughout 
the land has contributed its share towards the successful issue of 
the Exhibition, will ever doubt the political constitution of the 
country as a firmly-united kingdom. The great astonishment of 
all visitors is not, however, from political reflections, but from 
the recognition of a degree of progress and development in almost 


every branch of industry and manufacture beyond all conception, ~ 


The most daring would scarcely have ventured to imagine that, 
in the short period which has elapsed since the wars of Italian 
independence, such results as are now to be witnessed could be 
obtained. 

I purpose shortly noticing the mechanical department of this 
Exhibition, which has been ably distributed and organised by 
the Chevalier Guiseppe Colombo, Mechanical Engineer and Pro- 
fessor at the Milan School of Engineering, well assisted by the 
engineers, Saldini and Ponzio. 

Nothing need be said with respect to the general appearance of 
the departments, beyond that it is of a somewhat pell-mell 
nature ; but this was unavoidable, owing to the great variety of 
machines, and the not large number in any single class. I 
will also overlook the various foreign machines exhibited, and the 
introduction of which into a purely national exhibition appears 
to me not only most inexpedient, but also dangerous, as esta- 
blishing a very serious precedent, should there ever again be 
proposed a national exhibition. 

Eighteen or twenty constructors exhibit steam engines of the 
horizontal type. If exception is made for a small two-cylinder 
horizontal engine on the Wolff system, constructed by F. 
Cravero, and Co., of Genoa, the only double-cylinder horizontal 
engine in the Exhibition is a well designed and excellently 
finished 50-horse power, nominal, motor, by P. Bosisio and Co., 
of Milan. This engine, fitted with condensers and regulated by 
a modification of Ryder’s governors, is worthy of great encomium, 

A very attractive engine of 60 nominal horse-power, by Can- 
toni, Krumm, and Co., of Legnano, is also shown at work, and 
the compactness, solidity, and general construction of the machine 
do honour to the makers. 

E. G. Neville and Co., of Venice, show several engines, the 
largest being a 60-horse power, with 3 steam cut-off, and 
120-horse power when working without expansion but full steam. 
The whole machine shows a complete mastery of the theory and 
practice of this class of engine, and the build and finish is very 
creditable. 

The same may be said of a 100-horse power engine con- 
structed by Cerimedo and Co., of Milan. It is thoroughly good 
and solid in all its parts, works well, and is not wanting in 
finish. 

Whether Ed. Suffert and Co., of Milan, are inferior to the 
foregoing makers, is a hard question. Certainly their powers of 
production are not so great, but they display great care in their 
constructions, and exhibit among other machines a nominal 
30-horse power horizontal engine of sufficient merit. 

The Societa Veneta, of Treviso, most decidedly ranks among 
the first-class makers. They exhibit a solidly-built and fine- 
looking engine of the Corliss type, and of 150-horse power 
nominal. The general finish of the machine is not up to the 
standard of perfection one might expect from these ironworks, 
but the engine is nevertheless a good serviceable one, and speaks 
well for the powers of the establishment in which it was made. 

The Pietrarsa and Granili Ironworks, of Naples, merit praise 
for the horizontal engines they show. They are not equal in 
power to some of the machines already noticed, but have the 
merit of novelty in some of the parts—of excellent design and 
good finish. 

G. Enrico, of Turin, is among the numerous mechanical con- 
structors who attempt too much, and therefore attain perfection 
in nothing. He shows a small horizontal engine, which is so far 
superior to his general productions as to induce the belief that 
it is a special get-up for exhibition. 

Nothing much can be said for other makers. Edvino Brun- 
ner’s, of Salerno, 12 to 15-horse power engine, with Bodmer’s 
system of slide box, is well made and finished. Tesini Podesta, 
of Cremona ; E. Grugnola and Co., of Milan ; Antonio Masera, 
of Turin ; T. Geisler, of Vicenza ; and E. De Morsier, of Bologna, 
all range between the passable and indifferent or bad. 

Among the specialities in the way of motors is a 1-horse power 
Schmid’s horizontal oscillating engine, by the Pignone Foundry, 
of Florence, and a very simple and neat-looking engine, which 
might be considered an improvement of Schmid’s, by E. Mar- 
gherini, of Leghorn. 

Evidently Italian constructors have not yet turned their 
attention to the vertical type of motors, and the exhibits in this 
class of engines are very few. It must be admitted that the 
horizontal engine is by fsr preferable for solidity and steadiness 
of work and for durability ; but as it is not within the range or 
possibility of every utiliser of steam, and as there is a large 
importation of vertical engines, principally from England, it is 
rather surprising so few engigeering works here should dedicate 
their energies to this useful and economical description of motor. 

There are six competitors in vertical engines. Ed. Suffert and 
Co., of Milan, show two such machines, and appear to be the best 
and most practical makers. One is a. 14-horse power, without 
governors, and balanced on a pair of shafts, with two wheels, for 
general agricultural work. The other is a substantial 3-horse 
power machine, in which the boiler stands in the middle betvreen 
two half-columns, with crosshead at top, and all the working 
parts being carried by said columns and crosshead, which are 
free from boiler, are not subject to the effects of expansion and 
contraction. 

E. De Morsier’s vertical engine is a 12 nominal horse-power, 
compound high and low-pressure, with condenser and compound 
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ball governors. It has no boiler. The engine is well designed, 
and of very creditable workmanship. 

Cerimedo and Co. show nothing noteworthy, and are evidently 
not such experts in this branch of their constructions as in 
others. 

Jeinio Colombo, of Genoa, exhibits an independent vertical 
engine, having some originality of design, and which is elegant 
and strong. It is also well made. 

T. Geisler’s vertical engine is neither noticeable for novelty 
nor to be recommended for strength. It is an accurately finished 
motor, but very encumbered by unnecessary fittings, and of a 
very French finicking style. The column or support is too weak 
for its purpose. 


A vertical compressed air engine is exhibited by the con- | 


structor, G. Rigamonti, of Erba. In appearance it is simplicity 
itself ; its make is good, and it is well fitted, but actual trials 
alone can warrant an opinion as to its efficacy. 

Before noticing other classes of machinery in the Exhibition, a 
few general reflections touching mechanical works in this 
country may not be out of place or without interest to the 
readers of THE Encrveer. The progress noticeable within the 
last few years might undoubtedly have been greater if our 
engineering works had dedicated themselves to some particular 
class of construction. But we find instead that nine out of ten 
attempt the widest range of mechanical constructions, and even 
insignificantly small works will engage to turn out anything, 
from a plough to a marine engine, or from a pump to a locomo- 
tive. The impossibility of perfection and successful competition 
under such conditions is patent to all who are at all acquainted 
with machinery works and their organisation. To some d 

is promiscuity of construction is accountable from the fact of 
everything being new and constructors timid ; the fear is always 
entertained that insufficiency of work in any one class would 
soon starve works specially dedicated to that particular class. This 
is a mistaken idea ; and, indeed, we find some evidences already 
of a tendency to specialise works. The few special works already 
existing, such as F. Grondona and Co., for railway and tramway 

iages, cars, and trucks ; the Impresa Industriale Italiana, of 
Naples, for iron constructions, bridges, &c. ; Fratelli Orlandi, of 
Leghorn, shipbuilders, and a few others, are reputed for excel- 
lence and comparative perfection of work. 

The cheapness cf hand labour, and the uncommon intelligence 
and skill of cur mechanics, causes engineers—usually more 
theoretical than practical—not to seek and adopt the simplest, 
most perfect, and economical means of production ; and it is 
almost useless to suggest high-class machine tools and instru- 
ments to any Italian constructor. He will usually prefer an 
inferior tool in order to save a few pounds, but will show the 
utmost lavishness in the employment of manual labour and of 
power, and in the waste of time and materials. In seeing the 
painful way in which certain things are done, one feels great 
surprise, not only that our mechanics should not know better, 
but also that the work turns out as well as it does. 

Considerable precision and accuracy of finish is observable in 
the mountings and fittings of even otherwise coarsely made 
machinery. The Italian artificer in brass and copper appears to 
rival the cleverest of his foreign brethren, and with small means 
and very inadequate tools at his disposal will still turn out first- 
rate work. The goodness and brightness of these small parts 
and fittings may easily deceive a superficial observer as to the 
worth of a machine. The forged pieces are equally good, and 
pourtray the skill of our smiths. Not so with respect to castings ; 
too frequently we detect deficiency in this department of our 
ironworks. Foundries have not reached, in Italy, any marked 
degree of development, for the art of founding is new among us 
in its application to mechanical art, though the casting of bells 
and of decorative objects has had, and still holds, a primate in 
this country. The successful casting in Turin of the 101-ton gun, 
and some other remarkable operations of the kind, serve to show 
there is no insurmountable difficulty in the way of great 
improvement also in the castings. 

In a future letter I propose noticing the degree of perfection 
with which iron is worked in Italy, as manifested in the castings 
and forgings in the Exhibition ; and again I propose a short 
review of the locomotive and general railway and tramway rolling 
stock departments. ArtTURO GALLIco, Ing. 


PREVENTING SHIPS FROM SINKING. 

A RECENT modification of the application of the air bag method 
of preventing ships from sinking, or assisting in that when an 
accident causes a serious leak, is illustrated by the annexed 
engraving, as patented by Mr. R. G. Sayers, of 12, Hunter- 
street, Brunswick-square, W.C. 


If the ship has sprung a leak or been otherwise damaged, and 
is expected to go down, each of the flexible bags is filled with 
air as quickly as p »ssible, the wing E and stay F being fixed in 
the position shown in Fig. 2, the bar B is lowered into the 
grooves provided for that purpose in the fixed bar A, and is 
secured to the ship’s sides by two or more bolts}. The end 
of the rope J having been through the hole in the ship’s 
side, and over the pulley K to one of the ordi winches or 
windlasses, or to a winch provided for the purpose, the bag is 


thrown overboard and hauled down into the water into the 
position shown in Fig. 2. These operations may be performed in 
eighteen minutes from the time of the disaster, therefore no vessel 
need sink at sea in future. The wing E and stay F serve to 
prevent the bag from chafing against the ship’s side in case of a 
rough sea. Each bag with its apparatus being independent of 
the others, several of them can be filled and hauled down at the 
same time, according to the number of hands employed. 


OONTRAOTS OPEN. 


INDIAN STATE RAILWAYS. 


Tuts contract relates to the Rangoon and Irrawaddy Valley 
Railway works, the railway being on the metre gauge, and the 
contract being for ironwork of bridges of spans of 10ft., 12ft., 20ft., 
30ft., and 40ft. Following the general conditions of contract—in 
which it is on yy among other things, that ‘tenders can only 
be entertained from actual manufacturers of the description of 
work required, and none of the work shall be sub-let, nor shall the 
contractor allow any of it to be done otherwise than in his 
own establishments, without the consent of the inspecting engineer, 
and his approval in writing of the parties whom the contractor 
proposes to supply it ’—the specification directs that ‘‘ Tenders are 
to be delive at the Store Department in the India-office, West- 
minster, S.W., on Tuesday, 23rd inst., before two p.m., after 
which hour no tender will be received. They are to be addressed to 
the Secretary of State for India in Council, with the words 
‘Tender for Ironwork, for 12ft., 20ft., 30ft., and 40ft. spans,’ on the 
left-hand corner of the envelope, and are to be placed in a box 
provided for that purpose in the Store Department.” 

A form of tender is then given, which is followed by the specifi- 
cation, which gives a general description and quantities. The 
work required under this — comprises the construction, 
supply, and delivery in England, at one or more of the ports named 
in the conditions and tender, of the whole of the ironwork for 10 
plate-girder s , of 12ft. in the clear; 158 ditto, ditto, of 20ft. 
in the clear ; 3 ditto, ditto, of 30ft. in the clear ; 114 ditto, ditto, 
of 40ft. in the clear; and 24 ditto, ditto, of 10ft. in the clear ; 
including 30 per cent. extra on all rivets required for erecting 
the bridges in India. Hook bolts, in number sufficient to provide 
for the sleepers being placed 18in. apart, centre and centre, and 
including an allowance for loss, are to be supplied with each span ; 
viz., with each 12ft. span, 45 bolts ; with each 20ft. span, 70 bolts ; 
with each 30ft. span, 95 bolts; with each 40ft. span, 120 bolts ; 
and with each 10ft. span, 40 bolts. The timber-work and perma- 
nent way are not included in the contract. The spans are delineated 
on four sheets of drawings, numbered A 299, A 336, A 337, and 
A 341, which may be seen at the office of the Director-General of 
Stores, India-office. The contractor will be required to make his 
own copies of these drawings. 

Materials.—The wrought iron is to be well and cleanly rolled to 
the full sections shown on the drawings or in the specification, and 
free from scales, blisters, laminations, cracked edges, and defects 
of every sort, and the name of the maker is to be rolled or stamped 
on every piece. It must be of such strength and quality as to be 
equal to the following tensional strains, and to indicate the follow- 


ing percentage of contraction of the tested area at the point of 
fracture 
Tons Percentage 
per square of 
inc contraction. 
Round and squarebars.. .. .. .. .. 2 .. 20 


The iron intended to be used for the rivets must, whilst cold, be 
capable of being bent double without showing signs of failure. The 
tests are to be conducted by some person to be approved by the 
inspecting engineer, but the expense of the tests must be borne by 
the contractor. No iron is to be used which, in the opinion of the 
inspecting engineer, falls short of the tests and other requirements 
of this specification, and no iron of foreign manufacture is to be 
used throughout the contract. 

Manufacture.—It is to be expressly understood that the greatest 
accuracy is to be observed in every part of the work, a main object 
of the designs being to facilitate as much as possible the erection 
of the girders in India by perfection of workmanship in this 
country. All corresponding parts of all spans must be made 
exactly similar and interchangeable. All plates and bars must be 
rolled to the full sections, and the angle irons to the full widths, 
and weights per foot shown in the drawings. All angle irons which 
do not hold their full widths and weights from end to end, or 
which have rough, jaggec, or imperfect edges or ends, will be 
rejected. All plates, bars, T-bars, and angle irons must be care- 
fully levelled and straightened—the angle and T-bars by pressure, 
and not by hammering—before and after they are a or 
drilled. All edges of lates, and the ends of all angle irons and 
bars, must be planed dead true to dimensions, or, where planing is 
impossible, they must be dressed off fair with hammer, chisel, and 
file. No rough edges fresh from the shears will be permitted 
anywhere throughout the work. All rivet holes to be filled in 
India are to be drilled. All other rivet holes may be either drilled 
or punched, at the option of the contractor ; but — ‘se or bar 
in which the holes are not accurately in place wi rejected. 
The holes through which any one rivet passes must correspond in 
any number of plates or bars. The rivet holes are to be made to 
the sizes on the drawings, and in all cases the rivets must 
completely fill the holes when rivetted up. All loose rivets, and 
rivets with cracked, badly formed, or deficient heads, must be cut 
out and replaced by others. All rivetted work must be absolutely 
in contact over the whole surface. All rivets are to be cup-headed 
at each end, and the heads are to contain not less than 1} diameters 
of the rivet. The cover plates must be shaped to the full sizes 
shown on the drawings, and any plate in which the rivet holes have 
been made nearer to the edge than shown on the drawings will be 
rejected. Wherever necessary for the division of the work for 
transport, the rivets are to be left out ; but the holes must in all 
cases be drilled ready for rivetting, and the requisite rivets, with 
30 per cent. extra, sent with the ironwork. In all cover plates, 
except in webs, the fibre of the iron must run in the direction of 
the length of the span. The main girders of the 40ft. spans are 
to be built with a camber of lin. in the arc of a circle, the upper 
members being proportionately longer than the lower. The main 
girders of the 30ft. spans are to be built with a camber of fin., and 
those of the 20ft. and 12ft. spans without camber. The joints to 
be rivetted in India must be chipped and filed so as to butt with 
perfect accuracy over the whole of the meeting surfaces to the 
true radius necessary for the specified camber. The ends of the 
girders intended to rest on the masonry are to be perfectly level, 
and the rivets countersunk. The head and body of all bolts are to 
be forged out of one piece of rod or bariron. The nuts are to be 
square, and must fit too tightly to be turned by hand. All bolts 
are to be screwed for a length of at least three diameters to Whit- 
worth’s standard thread. 

Completion of Work and Erection.—All the ~~ are to be tem- 
porarily erected complete, so that accuracy of fit and perfection of 
workmanship may be assured. 

Painting, Packing, Marking, &c.—The whole of the ironwork, 
with the exception of the bolts and rivets, is to be scraped per- 
fectly free from rust, scale, and dust, and then brushed all over 
with boiling hot linseed oil. It is afterwards to be painted with 
two coats of good oil paint, the first being of red lead, and the 
second of Roman ochre, or othet colour to be specially approved 
by the inspecting engineer. bolts are to be heated to the melt- 
ing temperature of lead, and then dipped into boiled linseed oil. 
Every portion of every span is to be very distinctly stencilled with 

int, and marked with the punch, for guidance in erection in 
Fadia, and every piece or bundle of iron, and all packing cases, 


are to be similarly marked, or branded, with such shipping ~— 
e work are 


girders of the 40ft. spans are to be sent out in two parts, each 
rivetted up complete. The girders of the smaller spans are to be 
sent out rivetted up complete. Timber chocks are to be securely 
bolted to the webs of the 40ft. spans, and spiked to the unpro- 
tected flanges at the connections. All bracing angle irons, cover 
plates, &c., are to be sent out loose, or in convenient bundles 
temporarily rivetted or bolted together, or bound with rod iron, 
as may be directed by the inspecting engineer. All bolts, nuts, 
and washers, and all rivets requi for erection in India, in- 
cluding the 30 per cent. extra, and such other small articles as 
may be selected by the inspecting engineer, are to be packed in 
strong cases, weighing, when full, not more than 7 ewt. The 
cases are to be made of lin. deal boards, with elm ends, nailed 
with 34in. wire nails, and strengthened by battens and hoop iron, 
the joints tongued and grooved, and the whole made secure for 
transit to India. The cost of all oiling, painting, temporary erec- 
tion, testing, marking, packing, and delivery is to be included in 
the price named in the tender. 

Inspection.—No span is to be taken down, nor any article 
painted or packed, until it has been a Ope by the inspecting 
engineer, The contractor must provide, free of charge, all tools 
and labour required by the inspecting engineer for the inspection 
of the work, 

Quantities.—For the convenience of the inspecting engineer, a 
statement of the quantities of iron required for each span has 
been prepared and is appended hereto, but neither the Secretar: 
of State, nor the inspecting engineer, nor any one on their behalf, 
will be responsible for the accuracy of these quantities, and if the 
contractor make use of them in preparing his tender he must do so 
at his own risk, as Le will not & entitled to make any claim or 
demand, or raise any question whatsoever on account of any 
errors, miscalculations in, or misunderstanding of, the said quan- 
tities. The contractor will not be paid for any excess of weight 
due to iron having been rolled thicker than specified or shown on 
the drawings, but should the weights fall below the estimate, 
either a deduction will be made from the contract amount equiva- 
lent to the deficiency, or the iron will be rejected, at the option of 
the Secretary of State. 

Drawings.—The contractor is to supply, without charge, seven 
sets of neatly executed hand-made tracings on cloth of each of 
the spans as constructed, drawn to the same scale as the contract 
plans. They must be fully dimensioned and contain all erection 
and shipping marks, notification as to the colour the bridge has 
been painted, the name of the manufacturer, and any alterations 
from the contract drawings which may have been made in carry- 
ing out the work. The tracings must not exceed 25in. in width, 
and must not be folded in any way, but must be rolled on a 
wooden roller. The first set must be submitted to the inspecting 
engineer for approval before the rest are proceeded with. The 
contractor is cae to supply twenty well-executed unmounted 
photographs to a large scale of the first of each of the spans, 
taken from two points of view, as erected and rivetted up com- 
plete, showing the erection marks very clearly. 

whole of the work is to be delivered in 
weeks from the date of the contractor receiving notice to proceed. 


Supposed Quantities in One Span of 12ft. 


Ton. ewt. qr. Ib, 
Boom angle irons, 13°3 1b. perfoot.. .. .. .. 0 13 3 8 
Stiffeners, 7-1 lb. per foot .. 1 116 
Resting plates - 8 8 
Bracings, Ib. per foot .. 
1 
Rivet heads and spare rivets, say 6 per cent. a a 
1 8 3 18 
No. 45 hook bolts, at 3°4 Ib. each e 42a 

Supposed Quantities in One Span of 20/t. 
Ton. ewt. qr. Ib, 
Flat barsin booms .. .. .. .. 
Angle irons in ditto, 9-2 Ib. per foot . 0 UW 018 
Stiffeners, 7°] lb. per foot .. a 2 0 2 
Angle iron bracings, 7*1 Ib. per foot ~~ 2 018 
2 56 8 1 
Rivet heads and spare rivets, say 6 per cent. a a 
2 8 2 15 
No. 70 hook bolts .. - 0 2 On 


Supposed Quantities in One Span of 30ft. 
ewt. qr. Ib. 

4 3 


Angle irons in ditto, 18°3lb. perfoot .. .. .. 1 ll 2 15 
Angle irons in stiffeners and bracings, 7°] Ib. per 
4 2 2 2 
Rivet heads and spare rivets, say 6 percent. .. 0 4 3 2 
4 72% 
Total 


Supposed Quantities in One Span of 40ft. 
Ton. ewt. qr. Ib. 


Boom plates .. ° oe ° 2 5 3 10 
Boom angle irons, 15°4 Ib. per foot. . 
Stiffeners,7‘1 lb. perfoot .. .. .. 0 6 0 10 
Bracing angle irons, lb. per foot 8 
Angle iron ditto, 15 Ib. per foot — so 
f 6 1 12 
Rivet heads and spare rivets, say 6 per cent. 0 9 16 
Supposed Quantities in One Span of 10ft. 

Cwt, qr. Ib, 

Angle Soon in flanges, 11 lb. per foot 8 8 
Ditto in stiffeners, 5°8 lb. per foot .. 0 8 22 
Ditto in bracing, 7°1 lb. per foot i. 2 
16068 
Rivet heads and spare rivets, say 6 per cent. a ee 
18 0 0 
Total .. 19 0 24 


Mr. JoHN ANSTIE, Assoc. M.I.C.E., and Mr. H. O. Baldiy; of 
Newbury, have been — to carry out the sewerage works fot 
the Corporation of Newbury. 


er ~ * Date to be filled in by person tendering. 


to be stamped with the letters I. 8. R.” A neat casting, bear- 
ing the name of the manufacturer, with place and date of manu- 
facture, is to be bolted conspicuously on every main girder. The 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

Members of ’Change in Birmingham this afternoon expressed much 
gratification at learning that the improvement which has now for 
some time been noticeable in the sheet and hoop trade is extending 
to the marked bar houses, It is upon the products of these firms 
that South Staffordshire has built up its Rone as an ironmaking 
centre. For a long time these makers have been only partially 
pon om gem consequent largely upon the circumstance that very 
capital qualities of bars have been abundantly offered at less than 
the prices of the marked houses. Now, however, an increase of 
orders is being experienced by the standard producers. 

It was this afternoon announced with some authority that 
Messrs, William Barrows and Sons, of the Bloomfield Ironworks, 
Tipton, have more work now in hand than they have had at any 
period for two years past. ‘This firm stands second only in position 
to the Earl of Dudley. One of the first results of this creased 
activity is that some marked bar makers, who have been out of the 
pig market for a considerable period, have now commenced buying. 

The selling price of Messrs. Barrow’s and other similar firms for 
bars is £7 re ton; the quotation of the New British Iron 
Company and Messrs, John Bradley and Co., £7 10s.; and that of 
the Earl of Dudley, £7 12s. 6d. The houses who are firm at £7 
dispute, however, that those firms who quote 10s. higher are really 
getting the money, since it is contended that a great portion of the 

0s. difference is conceded to buyers in the shape of commissions, 
&c. Medium quality bars were priced this afternoon at £6 10s.; 
common bars ranged down to £5 15s, 

Galvanisers spoke with less satisfaction of the condition 
of business than they have done for some weeks past. They 
stated that underselling was again commencing in the trade, 
the London manufacturers being noted as the chief offenders 
in this line at present. Instances were mentioned in which 

vrominent local makers kad just lost certain orders through 
aving quoted prices which were 5s. per ton rise upon those which 
regulated some previous transactions. To-day good brands 
were quoted at £13 5s. per ton for 24 W.G. packed in bundles, 
delivered in Liverpool; £15 5s, for 26 W.G.; and £17 5s. for 
28 W.G. For delivery in London an additional 5s. per ton was 
demanded. Certain of the galvanisers expressed dissatisfaction also 
at the character of the Australian mail delivered on the previous day. 
The Antipodean demand they said was less active, and representa- 
tives there of some makers had disposed of stocks believing that 
prices would decline. 

When the mail left Melbourne, ordinary brands of galvanised 
iron were saleable at £20 10s. for 26 w.g. gauge; and best brands 
commanded £21 10s. to £22. Sales of ‘‘Orb” were reported at 
£21 15s. Bar and rod iron was moving at £8 10s. to £11. Black 
sheets were going off quietly. Assortments of Nos. 8 to 18 were 
selling at £11, while for Nos. 20 to 26, £13 10s, was obtained. 
Plate iron was firm at £11. Hoop iron for trade purposes was 
offered at £9 10s. to £10. Tin-plates were offered for 15 per cent. 
advance on invoice for good assortments ; sales were making at 19s. 
for parcels, and 19s. 6d. for small lots of I. C. coke. Drawn fencing 
wires were a shade firmer. Nos. 6, 7, and 8 were respectively 
£12 10s., £13 5s., and £14. Pig iron was quiet: quotations when 
the mail left stood at £4 10s. in trade parcels, and £4 5s, in larger 
quantities. 

The sheet makers reported themselves as still full of orders, on 
account of the galvanisers and of the merchants, who export largely 
to Russia and India. The gauges which are being mostly 
demanded are doubles and lattens. Singles remained at the former 
quotation of £7 15s. to £8; doubles, £8 10s.; and lattens, £9 15s. 
_ to £10, It must not be understood, however, that these quota- 
tions were the lowest at which business could be negotiated. 

The hoop makers announced their mills busy on account of the 
United States, Australia, the Continent, South America, and the 
home market. The hoops which are going to Europe are needed 
mostly for the baling of wine casks, ‘The price quoted this after- 
noon was £6 10s. at the works, 

Tin-plate makers announced themselves as active. The best 
buyers at date are the United States, Canada, Australia, and the 
Continent. The continental consumers are France, Italy, and 
Spain. Coke qualities were quoted 18s. to 19s, per box, and char- 
coal qualities 20s. to 22s. per box. 

As to pig iron, vendors a some makers at a distance, 
reported encouraging sales during the past few days. Indeed the 
are rather surprised that the demand from some quarters which 
they had expected would cease in June, still continues to be 
expressed, Staffordshire all mine hot blast qualities were £3 2s. 6d.; 
Shropshire ditto, £3; Earl Dudley’s brand, £3. Hematites 
of the Barrow Company and the Tredegar Company were without 
much business at £3 5s. for both brands ; the agent of the Blaina 
Company quoted £3 7s. 6d., but scarcely in the expectation of 
securing orders. Staffordshire part mines were £2 5s. to £2 10s., 
and cinder pigs, 37s. 6d. as a minimum. Agents of certain Derby- 
shire makers quoted 45s., but buyers refused to give the price. 
The Clay Cross brand was quoted even at 46s. per ton. 

The number of furnaces in blast has been increased from forty 
to forty-two by the blowing in of one each by Mr. Noah Hingley at 
Old Hill, Tipton, and Mr. Pearson, at Windmill End, near Dudley. 
A large maker in the Tipton district, who has for some years made 
one uniform quality, has changed one of his furnaces so as to pro- 
duce pigs of commoner quality. 

Constructive engineers mostly continue steadily employed upon 
bridge and-girder and such-like work. But there is still plenty of 
room for the arrival of additional contracts before the trade can be 
said to be busy. And a still more urgent feature in which improve- 
ment is needed is the all important matter of prices. These at 
present continue discouragingly low. 

A bridge for the South-Eastern Railway is being made at the 
works of the Tank and Boiler Company in Wolverhampton. It 
will have three spans of the relative length of 98ft., 78ft., and 50ft. 
The structure will be 38ft. wide, and the parapet 8ft. high. The 
total weight will be something like 400 tons. 

Painted and galvanised tanks for the Cape and Australia are 
likewise being sent away just now by Messrs. G. Fletcher and Son, 
of Wolverhampton. This firm are getting on well with their 
Chester Gasworks contract, the part of the work now under execu- 
tion being the erection of the spent liquor and water tanks. Upon 
girder work in their yard at home the hands are also well occupied. 

Machinery for galvanising is going away from this district with 
some alacrity. One of the most recent orders placed is from the 
Liverpool City Corrugated Iron Company. 

The South Staffordshire Mines Drainage Commissioners, at a 
—_ meeting held in Wolverhampton to-day, fixed the general 

inage rate for the half-year ended June 30th at 1d. upon every 
ton of slack, shale, 1 tone, ironstone, fireclay, coal, or other 
material raised out of all mines within the drainage area, the rate 
ided to tiate a 


to be payable on the 1st October. It was d 
loan of £10,000 required for surface drainage. 

_ Negotiations are still going on between employers and employed 
in the nut and bolt trade for arranging the lists of prices and sizes 
to guide the work of the district for the — year. There 


seems every reason to believe that the lists will be arranged 
amicably, 


NOTES FROM LANCASHIRE 
. (From our own Correspondent.) 
_Manchester.—In the iron trade of this district the demand for 
pig continues extremely dull, but in finished iron a good business 
is being done, and at better prices than have been obtainable of 
late. t users of pig iron have filled up their requirements for 
the present has been evident for the past two or three weeks, and 
although there are offers at about 1s, per ton under current rates, 


there is little or no legitimate demand in the market. Makers, 
however, are being kept busy with deliveries, and as they are not 
in want of ienstune business, there is little or no disposition to 
offer any material concessions in price with the view of forcing sales, 
and considering the very depressed state of business values are 
remarkably 

Lancashire makers of pig iron have been securing very little new 
business during the present month, and the few orders coming in 
have been confined to extremely small parcels. They continue, 
however, very firm in their prices, and for delivery into the Man- 
chester district are not taking less than 44s, for No. 4 forge, and 
45s. for No. 3 foundry less 25. 

In outside brands there has been scarcely sufficient doing to 
test prices, but, if anything, they may be said to be rather easier. 
Lincolnshire iron is still practically the only outside brand which 
meets with any sale in this district, and for this the quotations for 
delivery equal to Manchester average about 43s, 6d. up to 45s. per 
ton less 2} per cent. 

The finished iron makers throughout this district are all doing 
well, and in some cases they are now so full of orders that they are 
not able to quote for anythingl ike early delivery. In bars, hoops, 
and sheets a considerable business has been done, and although 
this is largely for shipment there is also a fairly improved demand 
for home requirements. Prices are firm ata slight advance upon 
late rates, and for delivery into the Manchester district bars are 
now quoted at £6 to £6 2s. 6d.; hoops, £6 12s. 6d. to £6 15s., and 
ordinary merchant sheets, £7 15s. up to £8 per ton. 

I continue to hear reports of more work stirring amongst engi- 
neers and tool makers, but new orders have still to be taken at low 

rices, 
Foreign competition in the iron trade has been a question so 
constantly cropping up of late that I scarcely need excuse for 
again referring to it here. This week a correspondent 
writing from Oldham to one of the local journals, with 
reference to Mr. Chamberlain’s assertion that ‘“‘there is abso- 
lutely no truth whatever in the statement that the girders which 
were being used in the erection of cotton mills in Lancashire were 
made in Belgium,” says, in the most positive terms, that ‘‘ Belgian 
iron has not only been largely used in Oldham, but is at the pre- 
sent time being used in the erection of the Anchor Spinning Com- 
ny’s mill at Westwood, Oldham.” With regard to this matter 
to add that the other day I was through a large foundry in 
this district, and I was informed by the manager that in builders’ 
castings they frequently found it impossible to pete with the 
Belgian rolled iron girders, which, in some cases, were being sent 
delivered equal to Manchester at less than £7 per ton. It should, 
however, be borne in mind that not only rolled iron girders, but 
also rivetted plate girders are rapidly taking the place of the more 
cumbersome cast iron beams formerly used, as their greater light- 
ness renders them more suitable, and taking weight for weight the 
prices at which they are now produced bring them on pretty much 
a level with the cast iron beams. 

Amongst founders of engineers’ castings there are more 
inquiries, and some of them are fairly employed. 

t is many years since helical teeth were first introduced into 
spur-wheel gearing, but recently considerable improvements have 
been por out in this direction by Messrs. P. R. Jackson and 
Co., of Manchester, and the firm have just brought out a 
novelty in the shape of helical teeth for bevel gearing. For the 
manufacture of these special machinery has been laid down, and 
the new wheels are being turned out in large sizes up to 8hin. 
pitch ; at present they are being cast in iron, but shortly extensive 
plant will be completed for producing them in steel. These teeth 
are designed to provide a means by which the smooth action of 
wheels of small pitch having the greatest possible number of teeth 
in gear is combined with the strength of wheels of large pitch 
having only two or three teeth in contact at the same time. 

In passing through Liverpool this week I paid a visit to the 
works of the British Electric Light Company in the above city, 
where they have erected by far the largest generating station for 
electric lighting purposes which has yet been constructed in this 
country; and by the courtesy of the manager, the Hon. R. 
Brougham, I had an opportunity of inspecting the company’s plant. 
The company have secured the contract for lighting the principal 
streets, and after successful experiments, which have recently been 
made, they are now erecting sixty-three lamps, which will cover 
about three miles of the most central thoroughfares. The lamps 
are carried on iron supports at varying heights of from 20ft. to 
50ft., according to circumstances, a portion of them being con- 
nected by underground circuits, and the remainder by ordinary 
copper wires carried overhead. The generating station is situate 
at the Princess Docks, and is at present fitted up with two of 
Marshall’s 20-horse portable engines, and one of Ransome and 
Sims’s engines of similar capacity. There are three sets of counter- 
shafting driving eight generating machines. Six of these are the 
H Gramme machines, the largest size yet made, each capable of 
producing fifteen separate lights of 2000 candle-power, and the 
remaining two being small machines for feeding. One 20-horse 
engine is sufficient to give the driving power requisite for the sixty- 
three lamps, but a second engine is provided for emergency in 
case of accident, and the generating machines are also in duplicate, 
with an arrangement for instantaneously switching on a spare 
machine in the event of a breakdown in the lights in any particular 
circuit going out. The machines and driving gear are all set upon 
4ft. Gin. beds of concrete, and altogether four engines are being 

ut down to provide for the further development of electric 

ighting in the district. The furthest lamp is nearly a mile and a- 

half from the generating station, but in the event of the system, 
which at present is in the experimental stage, being extended, a 
nearer basis for the various circuits would be provided, and it 
would also seem necessary that these circuits should be connected 
underground throughout, as a still further multiplication of over- 
head wires through the streets would be an objectionable feature in 
electric lighting. The same company have also for the past eight 
months been lighting the Lancashire and Yorkshire section of the 
Victoria Station, Manchester, with ten lights of 5000-candle power 
each, by means of two E Gramme machines worked by a 16-horse 
power Marshall engine, and I am informed by the railway 
authorities that the lighting has given every satisfaction. 

The coal trade continues er ee 2 quiet. House fire coals do 
not move off any better, and although rather more of the commoner 
sorts of round coal are going into consumption for iron-making 
purposes the supplies coming into the market are still more than 
sufficient to cover any additional requirements on the part of con- 
sumers, and prices continue very low. Engine classes of fuel are 
in tolerably fair demand, but prices are easier, and in some cases 
concessions of 3d. to 6d. per ton have been made during the week. 
The average prices at the pit mouth are about as under : Besé coals, 
8s. to 8s. 6d.; seconds, 6s. to 7s.; common coal, 4s. 6d. to 5s. 3d.; 
good burgy, 4s. 3d. to 4s. 6d.; and good slack, 3s. 9d. to 4s. per ton. 

Very few of the Lancashire collieries are at present working 
more than half time, but stocks are still accumulating, and at some 
of the pits are now very heavy. 

Barrow.—No event has occurred to interfere in any way with the 
position of the hematite pig iron trade in this district, but I think 
there is reason to et from what can be seen at present that 
the winter’s trade will be better than at one time it was likely to 
be. Makers are securing contracts for large consignments of pi 
iron and steel, and it is more than possible that the orders in han 
will have the effect of cheering the aspect of the winter’s business 
after the weight of shipping orders have been disposed of. The 
sale of Bessemer is large, because of the heavy consumption by 
makers of steel, and forge qualities of metal are also in very 
request for general purposes, while a iron is required for 
merchant work. Shipbuilders have not booked any new contracts, 
but the orders they have already in hand are sufficient to keep the 

in steady employ for some time tocome. Engineers, especially 
in the marine department, are exceedingly busy, and are likely to 
be for some time to come, as their responsibilities have increased 
during the past few months, 


The Barrow Shipbuilding Company is exceedingly well employed, 
and the progress it is ing in the construction and comple- 
tion of the City of Rome is very marked. The engines are almost 
ready, and the boilers, funnels, and masts have been placed in 
their respective positions. She is expected to be on her station in 
October ; but a great deal of work remains to be done. Two gangs 
of men are working on the ship, those working on the night turn 
having the aid of the electric light. . 

The new high-level bridge, which is being erected from Old 
Barrow Island across the docks and railway into the heart of the 
town, has made such progress during the past few months that it is 
now anticipated it will be ready for opening in theautumn, It will 
prove of very great public service. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A cuRIOUS feature of the coal trade is the fact that in spite of 
the depression in steam fuel, the quantity sent to Hull is very little 
less than during last year at the corresponding period—641,754 
tons for the seven months ending July, 1881, as compared with 
651,982 tons ending July, 1880. Denaby Main contributed the 
largest quantity—14,980 tons. Taking the figures for the seven 
months, they show a marked increase in the quantity sent to the 
United States—38,155 tons, as against 1428 for the corresponding 
period of 1880. Nearly all other countries also showed an increase. 
North Russia was the best customer with 16,933 tons, and Spai 
the least with 79 tons. During July 59,776 tons were exported, as 
against 48,888 tons for July, 1880. 

The tonnage of Derbyshire and Yorkshire coal by rail to London 
has increased during July by 54,000 tons over the weight sent in 
June. Winter stocking has evidently set in. The Midland con- 
veyed the largest quantity, 185,205 tons; the London and North- 
Western, 103,224 tons; Great Western, 95,270 tons; Great 
Northern, 70,500 tons; Great Eastern, 62,458 tons ; other lines, 
9536 tons ; total, 493,194 tons. The Midland obtains the bulk of 
its traffic from Derbyshire, Clay Cross standing at the top of the 
list with 11,000 tons. The quantity of coal carried for the first. 
seven months of 1881 was 3,695,040 tons, an increase on 1880 of 
221,801 tons, 

Recent returns show that there is a considerable improvement in 
the exports of iron and steel. Pig iron stands as it was in July, 
1880, but bar, angle, bolt, and rod iron have increased from 20,337 
to 25,923 tons; rails and railway iron from 71,409 to 84,705 tons ; 
iron and steel wire for general purposes from 3768 to 5756 tons ; 
hoops, sheets, boiler ae armour plates from 22,057 to 27,287 tons; 
steel from 3298 to 16,103 tons. Curiously enough we sent exactly 
the same weight of steel to France in July this year as in July, 
1879, viz., 308 tons. The United States was our best customer, 
but the increase in trade with that country in steel is larger on the 
surface than in reality. In July, 1879, the returns show 403 tons; 
in July, 1880, 1183 tons; and in July, 1881, 13,750 tons. What 
appears to be a tremendous increase is explained by the fact that 
Bessemer blooms sent to the United States are now classed as steel, 
instead of iron, as formerly. 

Bessemer steel has advanced in price by 5s. per ton in common 
qualities, and 8s. per ton in superior makes. This advance is 
mainly on account of colonial purchases, which have been very 
important of late. The American harvest having turned out un- 
favourably, will encourage the colonists to export their produce 
largely. As the colonist gets cash for his produce, he invests more 
freely in English goods. 

I noticed a paragraph the other day to the effect that Messrs. 
John Brown and Co., Limited, of the Atlas Works, had secured 
the contract for supplying the steel plates for the turrets of the 
steel-armoured ram ship Conqueror, at Chatham Docks, and on 
inquiry I ascertained that the information was correct. The 
amount of the contract is stated at £10,000. 

A remarkably heavy trade is still doing in razors, particularly for 
the States. A manufacturer tells me that Irish merchants are 
ordering freely what are known in the trade as “ patriotic” razors. 
They are handled in green, and bear on the blade the motto, 
‘*Treland for the Irish.” Razors of the “‘ patriotic” order are not 
peculiar to Ireland ; but in other countries they take the form of 
portraits on the blades. France has Gambetta, Germany, Von 
gy Bismarck, and the Emperor; Denmark, the Danish 

8, ac. 

Mr. J. E. Bingham, head of the well-known firm of Messrs. 
Walker and Hall, of the Electro Works, Howard-street, is Master 
Cutler elect this year. At the Cutlers’ feast, which is fixed for the 
1st of September, he intends to have every article of plate on his 
tables from his own works. As he can draw upon the resources of 
an immense establishment, it will not be necessary for the firm to 
specially manufacture more than a number of epergnes and lesser 
ornaments to complete a splendid service of plate for all his 
guests, who will number close on 400, Formerly, all the leading 
silversmiths in Sheffield were laid under contribution for the 
adornment of the tables at the Cutlers’ feast. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ON account of the Stockton races, which have the effect of laying 
off most of the works in the Cleveland district, the iron market 
held at Middlesbrough Exchange on Tuesday last was very badly 
attended. The Stockton race week is recognised as a general 
holiday, and consequently most merchants and manufacturers take 
the opportunity of going from home. The prices of pig iron are 
tending downwards, although any fall is stoutly resisted by the 
smelters themselves. What business was done was by merchants 
at about 36s. 9d. f.o.b., for No. 3g.m.b. Makers asked 37s., but 
practically sold nothing at all. Consumers, in view of the fact 
that a large quantity of pig iron must be thrown upon the market 
by this week’s idleness, were not at all keen to buy. They believe, 
and no doubt correctly, that within two or three weeks a further 
fall must take place. Forge iron was quoted at 35s. 9d., and 
warrants at 37s. 9d. The stock held by Messrs, Connal and Co. at 
their Middlesbrough store is now 185,700 tons, being an increase of 
720 tons during the week. The manufactured iron trade continues 
steady, there having been some increase of inquiry during the last 
few days. It is reported that there is a prospect of the re-openi 
of the large chair foundries at Norton, near Stockton, and also o 
the East Yorkshire Ironworks, latterly owned by Messrs, Robson 
and Taylor, as a marine engine manufactory. One of the smaller 
plate-making firms in the Durham district has been obliged to 
suspend payment. The liabilities are £20,000, and the assets said 
to = £19,000. This is another proof of the hard times which 
manufacturers have been passing through, and of the impossibility 
of competing successfully unless works are on a large scale, well 
situated, provided with modern plant, and well m ed, 

The strike of the platers’ helpers at Sunderland still continues. 
Their union has issued a manifesto complaining bitterly of the 
action of the platers, who have determined to do their best, in 
conjunction with their employers, to replace the malcontents. The 
grievance of the helpers appears to be that they should be asked to 
work on time, whilst their immediate employers—the platers—are 
paid by piece. Though they are exceedingly foolish in persevering 
so long in the struggle, still there seems to be some reason in their 
arguments. The proper solution of the difficulty would be to pay 
every one in each gang some fraction of the total tonnage rate 
receivable by the leader. The fractions would be graduated 
according to the position and usefulness of the receiver. This 
would be consistent with paying every one from the office, and with 
retention of the right by the leader to employ or discharge whom 
and when he thought fit. All would be interested in getting as 


much work done as possible, and the labour of driving on unwilli 
helpers would be lessened to the leader, who could devote so much 
more energy to organising his work, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


At the close of last week an apparent feeling 
of strength was communicated to the warrant 
market by ‘‘ bears” covering ; but in the early part 
of the present week there was again less anima- 
tion in the market. There is a good, steady 
demand for raw iron for home consumption, but 
a considerable proportion of it is supplied by 
England, kence the improved demand that has 
been experienced this season for Cleveland pig 
iron. Merchants dealing with the Continent re- 
port that there is a very good inquiry for malle- 
able iron just now; and that as regards pig iron 
there is more doing than in 1879, but rather less 
than at this time last year. There is no more 
cheering news either from Canada or the United 
States. In both these countries the trade in 
Scotch pig iron is slow, and the prices unsatis- 
factory, particularly in view of the increased 
freights now charged for shipment. There are 
120 furnaces in blast in Scotland at present, as 
against eighty-five at the same time last year, 
when about a third of the furnaces were put out 
by the combined action of the ironmasters in 
order to resist a strike of workmen. Taking this 
circumstance into account the trade does not 
compare favourably with its position in August, 
1880; but stillit must be admitted that a steady, 
if not a very extensive business is being done. 
The additions to stocks in Messrs. Connal and 
Co.’s stores have not been quite so large this 
week—about 700 tons. 

Business was done in the warrant market on 
Friday, when the tone was firm, up to 46s. 5d. 
per ton. The market was weaker on Monday ; 
business was done in the morning at from 4s. 5d. 
to 46s. 3d. cash, and 4s. 6d. to 46s. 4}d. one 
month, the afternoon's quotations being 46s. 3d. 
cash, 40s. 3}d. eight days, and 46s. 45d. one 
month. On Tuesday a good business was done 
at 46s. 4d. to 46s. 2d. cash, and 46s, 4d. to 
46s. 45d. one month. Business was cone on 
Wednesday from 46s. 3d. to 46s. cash, and 46s. 2d. 
one month. The market was steadier to-day— 
Thursday—at 46s. 1d. to 4tis. 2d. cash, and a 
halfpenny more one month. 

There is little change in makers’ iron, the quo- 
tations of which are as follows :—Gartsherrie, 
f.o.b. at Glasgow per ton, No. 1 54s. 6d.; No. 3, 
48s. 6d.; Coltmess, 5tis. and 48s. 6d.; Lang- 
loan, 56s. and 49s.; Summerlee, 54s. 6d. and 
46s. Gd.; Calder, 54s. 6d. and 48s. 6d.; Carn- 
broe, 51s. and 46s. 6d.; Clyde, 50s. and 4é6s.; 
Monkland, 47s. and 44s. 6d.; Quarter and Govan, 
do.; Shotts, at Leith, 56s. and 49s.; Carron, at 
Grangemouth, 52s, 6d.—specially selected, 56s.— 
and 57s. 6d.; Kinneil, at Bo'ness, 47s. 6d and 
45s. 6d.; Glengarnock, at Ardrossan, 51s. and 
47s. Eglinton, 47s. and 44s.; Dalmellington 
47s. 6d. and 44s. 6d. 

The different branches of the manufactured 
iron trade are steadily employed, and prices do 
not vary much. It has been of great advantage 
to those who use manufactured iron that the 
values have been at once moderate and steady. 
By this means indecd trade has been greatly 
fostered, the absence of fluctuations causing confi- 
dence, and inducing a steady flow of business. 
Some manufacturers report that they are as busy 
as they possibly can be; and they attribute the 
fact mainly to the circumstance just alluded to. 
Iron angles are quoted at £5 17s. 6d.; ships’ 
plates, £6 12s. 6d.; boiler ditto, £6 17s. 6d.; bars, 
£5 lis. to £6 15s.; steel angles, £9; ships’ plates, 
£10; boiler ditto, £11. 

There is a gratifying continuance of activity in 
the coal trade both east and west. Trade in 
Fifeshire has been particularly good for some 
weeks back, the coalmasters having as a conse- 
quence found themselves in a position to advance 
the prices by about 6d. per ton. They have been 
greatly aided in this movement by the exceptional 
advantages afforded them by the railway com- 
panies, who appear to find it to their interest to 
deal in an especially favourable way with the 
coalmasters of Fife. Very large shipments of 
coal have taken place at Burntisland, which is 
now the great centre for despatching the mineral 
from the east coast, far out-distancing Leith in 
that respect. Fair shipments have likewise been 
made from the ports on the south side of the 
Frith of Forth. The Clyde ports have also been 
active, although the extraodinary competition in 
the western mineral fields renders it difficult for 
the colliery owners there to increase their prices, 
which are, therefore, in most instances only 
reported slightly firmer. Among the past week’s 
shipments from Glasgow are 600 tons of coal 
for Oporto, 580 for Bordeaux, 1200 for Bombay, 
1300 for Gothenburg, 1400 for Kiel, 2000 for Mon- 
treal, and 3000 tons for Genoa. 

The colliers throughout the country are being 
encouraged to hope that in a very short time they 
ought to obtain an advance of wages. Mr. 
Macdonald, M.P., is amongst those who have 
given expression to the conviction that an in- 
crease may be had in the course of the next few 
weeks. But in the West the miners lack con- 
fidence in their would-be leaders, some of whom 
at present are utterly devoid of that practical 
knowledge essential in those who would give 
sound advice. The masters do not seem to think 
that higher wages can be paid unless a sub- 
stantial increase could be got on the current 
quotations of coals. 


The directors of the Omoa and Cleveland Iron 
and Coal Company, Limited, report that their 
operations for the year ending with June have 
not been so satisfactory as they could wish. 
They have been obliged to assume personal 
financial responsibilities in order to carry on the 
affairs of the company. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE action of the Bilbao syndicate has had the 
satisfactory result to them of putting up the price 
of ore 1s. aa ton ; but it is questionable if this 
will stand. I find by diligent inquiry amongst 
the ironmasters that they are, as they state, well 
bought, and most of them hold a twelvemonth’s 
stock. This will enable them to hold out against 


the higher price demanded, and the necessities of 
the Bilbao owners are such that they must give 
way. 

Tredegar Ironworks are going in for the Besse- 
mer plant. One pit will soon be started, and 
with fair prospects of success, Outsiders may 
exclaim at a beginning of so smalla character, but 
Tredegar, I find, will adopt the latest appliances, 
and will have all the advantage of the long 
experimental course of the Steel Works of Dow- 
lais and others. Cyfarthfa has not yet shown 
any sign of a beginning, and some little time must 
elapse ere it is shown. The proprietary of 
Cyfarthfa, consisting of the three sons of Mr. 
Robert Crawshay, are, however, quite decided 
upon the adoption of steel works, if they can gain 
the necessary concessions, and another week or so 
will decide the matter. It is in the interest of the 
Marquis of Bute and others that steel works shall 
be started at Cyfarthfa, and the public may rest 
satisfied that the Bute interest is in the most 
worthy and intelligent hands. 

The exports of iron bars, rails, and steel rails 
from Wales last week were rather of a limited 
character, not exceeding 5000 tons. Good orders 
are, however, held, and the prospects of trade 
are fair. Steel rails are in better demand, and I 
should not be surprised, seeing the steadiness of 
the market, that prices went up a little. It is 
rather expected that a part, I hope an important 
one, of the order of the Indian State railways will 
be placed out in one or more of the Welsh works. 

Ironmasters regard the Board of Trade returns 
for the past month with hope. 386,422 tons 
“s the gross total sent out of this country in 
July. 

Coke manufacturers are, like tin-plate manu- 
facturers, getting rather disconsolate, for prices 
are ruling low and orders are tardy. Best cokes 
are setting out too low in price, and I am 
surprised that makers who are fully engrossed 
also with their output of coal do not lessen make 
in order to bring about a better price. One firm 
in the Rhondda has been in the habit of stocking 
considerably, and at one period realised a large 
sum by the speculation. I have nothing favour- 
able to report in respect of tin-plate, which con- 
tinues at its low ebb. 

A gratifying and well deserved honour has 
been paid to Mr. H. O. Fisher, of the Taff Vale 
Railway, Cardiff, by his election as member of the 
Institute of Civil Engineers, and appointment 
also as resident engineer of the Penarth section of 
the Taff Vale Railway. 

Some little difficulty has arisen in the Swansea 
district between the anthracite colliers and 
employers, but to my thinking there is no reason 
in the agitation, as they enjoyed the same advance 
as the other men when prices really did not 
justify the step, and prospects were even less 
hopeful than they had been. 

The inquiry into the colliery explosion in one 
of the Dowlais pits, causing one death and injuries 
to six workmen, was ended this week, and a 
verdict of accidental death returned. Mr. Rees, 
assistant-iuspector, who attended the investiga- 
tion, gave a report of an inspection he had made 
of the colliery, and also expressed his own opinion 
as to the cause of the explosion. He said: ‘‘The 
place where the gas became ignited was in No. 3 
stall, where Thomas Edwards was working with 
a naked light. The result of the explosion is 
somewhat remarkable. The two brothers Ed- 
wards, who were in close proximity to the gas 
—one having actually ignited it—were not 
severely injured, but Williams, who was with 
the horse at the parting from the level into the 
eross-heading, was killed, as was also his horse. 
I cannot help thinking that the death of Williams 
was due not so much to the shock of explosion, 
as inhaling the flame which must have extended 
to the bottom of the head crossing.” 


In concluding a very able report the assistant- 
inspector suggested the advisability of using 
locked safety lamps in such places as the colliery 
in question, where fiery gases are thrown off and 
liable to accumulate. 

The refusal of the Great Western Railway Co. 
to allow the Taff Vale Co. running powers into the 
Cardiff Station was brought to a point on Mon- 
day, when the Taff Vale Co. made several efforts 
to run a train on the Great Western Railway 
line, but were stopped each time. 

Mr. Allen, the local manager, put his protest 
in the following written form :— 


** Great Western Railway, 
“* Divisional Superintendent's Office, 
* Cardiff, Aug. 15th, 1881. 

** Notice to the Taff Vale Railway Company. 

*““Tnasmuch as the Taff Vale Company have 
refused to give any undertaking to leave to the 
arbitration of some persons mutually agreed upon 
between the companies, either— 

** A. The whole question of the amount to be 
paid to the Great Western Company in respect 
of the running of the Taff Vale Company’s 
trains over the Great Western Branch Line, and 
into and out of the company’s Cardiff Station, 
both for tolls for the use of the line, and for the 
use of the station and service thereat, or— 

**B. The amount to be paid for the use of the 
Great Western Company’s Cardiff Station, and 
the services of the staff thereat, the Taff Vale 
Company paying or undertaking to pay the tolls 
which the Great Western Company are by law 
authorised to charge for the use of the line,— 

‘*My instructions are not to allow the Taff 
Vale Company's trains to pass unless and until 
one or other of such undertakings be given. 

“T, J. ALLEN, Divisional Superintendent.” 


Mr. Fisher declined to enter into any under- 
taking of the kind, and pointed out that a pas- 
senger from Ely to Cardiff was only charged 2d., 
whereas the Great Western for the shorter dis- 
tance from the Taff Vale Station to that of 
the Great Western charged 1s, 

If the Railway Commissioners have not suf- 
ficient power to enforce their ruling it should be 
given to them forthwith. 

The coal trade continues satisfactory. Total 
exports from all Wales during last week 130,000 
tons. Newport exhibited a slight increase, 
Swansea maintained its average, but Cardiff 
was slightly less than it has been. Business, 
however, may be regarded as good, and prices 
show firmness. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners oy 
Patents, 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Speciyication they require is referred to, insicad 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tnding the numbers of the Speciication, 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

9th August, 1881. 

3439, Auromatic Gear,C, Pieper. —(C. Liernur, Holland.) 

3440. Fasrenrnes for Banps, H. Halladay, Birmingham. 

3441. Generatine Evecrricity, R. R. Moffat and 8. 
Chichester, Brooklyn, N.Y. 

3442. Liguip Rover, C. D. Abel.—(M. Ladé, Berlin.) 

3443. AnsorBine Acip, C. Abel.—(//. Precht, Stassfurt.) 

3444. Deracninec Horses, W. Walker, York. 

3445. Tea, J. P. Brougham, Inverness. 

3446. no Fisu, &c., J. Haresceugh, Rochdale. 

3447. Arracuine Knors, W. G. Macvitie, Birmingham. 

3448. AXLE-BoxeEs, J. Hooley, Macclesfield. 

3449. GLossinc Macuines, A. J. Boult.—(C. @. Haubold, 
jun., Chemnitz, Sacony.) 

3450. Governor for Gas Enouyes, F. W. Crossley, Man- 
chester, and H. P. Holt, Leeds. 

$451. Recutatine Suppty of Water, E. Lee, Torquay, 
and A. C. Moore, Deptford. 

3452. Bep Borroms, &c., W. 

Wyss, and Co., Paris, France.) 

3453. Ostraininc Motive Power, H. A. Bonneville.— 
(F. Roland, Grenelle, France.) 

3454. Wine Nerrine, W. H. Johnson, Manchester. 

Licutine, W. Hubble.—(4. Partz, U.S.) 

Evecrric Apparatus, W. Lake.—(4. Arey, U.S.) 

10th August, 1881, 

3457. Permanent Way, C. Dunscombe, Liverpool. 

3458. SypHon Trap, D. Emptage, Margate. 

3459. StoprerinGc Borr.es, C. Abel.—(B. Lew, Berlin.) 

3460. Guns, J. Evans and R. Low, Dundee. 

3461. Low-waTer ALarm, C. H. Smith, Whalley. 

3462. Beeriine, &c., D. Stewart, Glasgow. 

3463. Prorectinc F. R. Lucas, London. 

3464. ELecrric Brake, 8. von Sawiczeski, Paris. 

3465, Grarers, J. G. Thresher.—(M. V. Bligh, France.) 

3466. BREECH-LOADING GuNs, F. M. Robertson, Croy- 
don, and J. Joyce, Edmonton. 

3407. WeaTHER-PROOF Partnt, O. Wolff.—(Z. R. Berger, 
Blasewitz, Savony. 

3468. Sprinc Sappie Bars, G. Curtis, London. 

3469, SeLr-acTinc Raitway Brakes, A, M. Clark.— 
(J. van D. Reed, New York, U.S.) 

3470. PLovens, R. W. Uren, Plymouth. 

11th August, 1881. 

3471. Sprinc-MatrResses, &c., E. Lloyd, Bracebridge, 
Lincoln, and H. J. Rust, Sheffield. 

3472. Dyyamo-ELectric Macuines, E. J. Harling and 
E, Hartmann, London. 

3473. E:.ecrric Lamps, E, J. Harlingand E. Hartmann, 
London. 

3474. SeELF-tNKING Pap, 8. Reid, Newcastle-upon-Tyne. 

3475. UmBrecuas, &c., E. Posselt.—(/. Leitner, Milan.) 

3476. Currine, &c., Woop, C. F. Parsons, London, 

3477. Type Distrisutinc Macutnes, H. J. Haddan.— 
(T. Reeve, Brooklyn, U.S.) 

3478. &c., Merat, R. A. Lee, London. 

3479. Sarery APPLIANCEs, K. Pickweil, Kingston. 

3480. Compinc Woot, J. Heaton, Bradford. 

3481. Rurary Pumps, C. Comstock, Wolverhampton. 

3482. Lamps, W. Spence.—(A. Rinklake and C. Bola, 
Germany.) 

3483. EvectrricaL Duistripution Sysrems, E. G. 
Brewer.—(T. A. Edison, Menlo Park, U.S.) 

3484. Borrves and Jars, C. M. Taylor, Snaresbrook. 

3485. GeneratTinG Evecrricity, L. Pulvermacher, 
London. 

3486. Marke Corks, W, Lake.—{G@. Boéthius, Sireden.) 

3487. Printinc Macniery, W. Lake.—(W. Scott, U.S.) 

12th August, 1881. 


3488. Screw Prorutsion, J. Wilkinson, Blackpool. 

3489. AXLe Caps, J. Crowther, Manchester. 

3490. TELL-TALE Apparatus, W. P. Thompson.—(L. V. 
Bunnen, Schairbveck, Belgium.) 

3491. FLat-HEADED Tacks, G. Klug.—(C. Meier, Berlin.) 

3492. Reriecrors, W. Taylor, Birmingham. 

3493. Recisterinc Apparatus, J. G. Wilson.—(J. W. 
Fowler and D, F. Lewis, Brooklyn, U.S.) 

3494. Supports, J. Richards & J. Fairhurst, Sheffield. 

3495. Sprinc Mattresses, 8. Knowles, Manchester. 

3496. Umpretias, A. MacMillan, London. 

3497. Pianos, J. M. Laboissere and C. Daujon, Paris. 

3498. Extractixc Prospnate of Lime, H. J. Haddan. 
Meurice, Marcinelle, Belgium.) 

3499. Loapinc and UNLoapinc Apparatus, H. J. 
Haddan.—(J. Cornier, France.) 

3500. Steerers, H. J. Haddan.—(P, Payuet and C. 
Guidon, Lyons, France.) 

3501. Benpinc Macurngs, H. J. Haddan.—{C. H Gillot, 
st. Quentin, France.) 

Vatve Gear, H. W. Pendred, Manchester. 

3503. Sernnine Corton, J. Seed.—(7. Seed, Russia.) 

3504. Potycuromatic Printine, J. R. Meihe.—(F. C. 
Hoesch, Bavaria.) 

3505. TaBLe Forks, A. Greenaway, Dockhead. 

3506. BaG-skips, R. Aytoun, Fraserburg, Aberdeen. 

3507. PLasTERING, E. G. Brewer.—(D. W. Stockstill, T. 
J. McGeary, aad BE. W. Anderson, Washington, U.S.) 

3508. Sreapyinc FLoatine Boptegs, J. F. C. Farquhar, 
Long Acre, London. 

3509. ELectrricat P. Ullathorne, High 
Holborn, London. 

3510. Horizontat Presses, C. Humfrey, Hough Green. 

3511. Pressinc Pararrine Scace, L. Hislop, Chester. 

3512. Stoves, T. Redmayne, Sheffield. 

3513. Steam Enornes, M. Lowe, Wigan. 

3514. Uriuistnc Petrroteum, W. R. Lake.—(H. T. 
Litchsield, Hull, and D. Renshaw, Cohasset, U.S.) 


13th August, 1881. 


3515. Cows, J. W. Gibbs, Liverpool. 

3516. Rartway Cuairs, J. Barlow, Nottingham. 

8517. SaccHaRINE Juice, C. Pieper.—(C. Yates, Barton.) 

3518. WarerPROoF CLoTHiIne, W. Abbott, Devon. 

3519. Licutine Gas, B. J. B. Mills.—{(L. A. W. Des- 
ruelles and G@. J, A. BE. Bourdoncle, Paris.) 

3520. Warcues, L. A. Buys, Geneva, Switzerland. 

2521. Puates, F. Reynolds, King’s Norton. 

. _Kxrrrinc Macutyery, A. Paget, Loughborough. 

$523. VENETIAN Burnps, W. Brierley.—(F. Rakr, Tep- 
litz, Austria-Hungary.) 

3524. Looms, T. Sutcliffe, Todmorden. 

3525. Reapinc Macuines, P. C. Evans, Brimscombe, 
and H. J. H. King, Newmarket. 

3526. Wasnine Arr, &., W. H. Beck.—(J. C. Belaird, 
Nogenthal, France.) 

3527. Gas-ENnoiNes, H. Lucas, Birmingham. 

3528. Foc-stcnaL Apparatus, F. H. Holmes, London. 

3529. Faprics, W. R. Lake.—(M. Hervy, G. Lecd, and 
L. Goizet, Paris.) 

15th August, 1881. 

3530. CarTripces, W. Hogarth, Southport. 

3531. Brakes, A. Balme, Leeds. 

$532. Securinc J. R. Gough, Kennington. 

3533. Crino.ines, C. 8. Schneider, Chelsea. 

3534. for Horses, E. G. Brewer.—(E£. Schneider, 
Berlin, Germany. 


Clark.- (Fullemann, 


3 
3456, 


) 
$535. Cement, I. C, Johnson, Gravesend. 


3536, RerRIGERATING Macuines, L, Sterne, D. Clerk, 
and J. B. Handyside, Glasgow. 

3537. Moutpina Fiasks, J. 8. Campbell, New York. 

Reaisterinc Picks, J. Porritt, Huddersfield. 

Apparatus, W. Lake.—-(C. Wil- 
liama, jun., and F. Harrington, Somerville, and T. 
W. Lane, Boston, U.S.) 

3540. Marcu-poxes, R. H. Thompson, Islington. 

$541. AppLyina Grounp Corour to Paper HANGInos, 
W. Clark.—(7. Smith, West New Brighton, U.S.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
3421. Cigarerre Macuines, W. R. Lake, London,—A 
communication from J. Cowman and G. H, Frost, 

New York, U.8S.—8th August, 1881. 

3439, Avromatic Gear, C. Pieper, Berlin, —A commu- 
nication from C. T. Liernur, Haarlem, Holland.— 
August, 1881. 

3477. Tyre-pistriputine, H. J, Haddan, Kensington. 
—A communication from T. Reeve, Brooklyn, Now 
York, U.5.—11th August, 1881. 


Patents on which the Stamp Duty of 

£50 has been paid. 

$153. Vatves for Arr Pures, J. L. Cunliffe, Port Glas- 
gow, N.B.—0th August, 1878. 

3104. for Carryine Rorgs, J. V. Hope, Crosby. 
August, 1878. 

3245. Hanpves for Tea-rors, J. E. Bingham, Sheffield. 
—16th August, 1878. 

$554. Sream-suips, A. F, Yarrow, Poplar.—7th Septem- 
ber, 1878. 

3147. Fivrerina Apparatus, A. Bell, Manchester.—0th 
August, 1875. 

3167. Steam Pumps, 8S. Holman, Lawrence Pountney- 
lane, London.—1l0th Augus*, 1878. 

3182. TreaTING Sutruvric Acip, R. Lavender, Flint, 
and J. Richards and D. Williams, Pontypeol.—l2th 
August, 1878. 

3204. Propucine G. Hill, Nottingham. — 
13th August, 1878. 

3340. Brakes, C. Fairholme, 
August, 1878. 

3363. Dressinc Car-axces, J. N. Smith, Jersey, U.S. 
—26th August, 1878. 

>. Matcues, J. H. White, Huntsville, U.8.—20th 


H. Juliard-Dunial, 


Westminster. — 24th 


Weicuinc Macuines, E. 
France.—?th September, 1878. 
3208. Meat Conserves, H. Simon, Manchester.—13th 
August, 1878. 

3272. Sewrinc-macuinery, J. Keats, Wood Green, Mid- 
dlesex.—19th August, 1878. 

3498. Hypravutic Punxcuine, &c., Macurnes, W. C. 
Jones, Syra.—ith September, 1878. 

3589. Workina Hypravutic Arranatus, J. H. Great- 
head, & M. Martindale, London,—10th September, 1878, 

3258. Stays, &c., C. H. Carlson, Lee, Kent. —1ith 
August, 1878. 

207. Puriryinc Correr, J. Wilks and T. Johnson.— 
2ist August, 187s. 

3340. Wueets, R. Hadfield, Sheffield. —24th August, 
1878. 

3448. Lamps, C. E. Hearson, Southwark-street, Surrey. 

30th Auguat, 1878. 

3186. Suip-Link, F. Kingston, Greenwich, Kent.—12th 
August, 1878. 

3407. AGGLOMERATING CoaL, &c., H. Billan, Bordeaux, 
— 20th Auguat, 1573. 

3574. Putpinc Fat, &c., R. Wheen, jun., Deptford 
Creek, Kent.—10th September, 1878. 

$224. Reoucatinc Acrion of Sprinos, C. J. A. Dick, 
Lee, Kent.—15th Auyuat, 1878. 
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226. TakING Sueprs of Paver, H. J. Wicks, Herne 

1ill, Surrey.— 15th August, 1878. 

34097. GENERATING Steam, J. I. Thornycroft, Chiswick, 
Middlesex.—3rd September, 1878. 

3857. &c., F. Wirth, Frankfort-on-the-Maine, 
—30th September, 1878. 


Patents on which the Duty of 
£100 has been pai 

2757. Pristine Textite Faprics, W. Ireland, Buck- 
haven, Fife.—-10th Auguat, 1874. 

2759, Frre-Bars, I, 8. McDougall, London.—10th 
August, 1874. 

2780. Looms, M. Pearson, Bradford.—13th August, 
1874. 

2874. Ro.ier Skates, W. P. Gregg, Boston, U.S.—21st 
August, 1874. 

2812. Suprtyine Fvet, T. Henderson, Liverpool.—lith 
August, S74. 

2810. Rarpway Carniack G. 
London.—l4th August, 1874. 

2046, BReEeCH-LOADING Fire-arnms, W. Morgan-Brown, 
London,—28th August, 1874. 


Haseltine, 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 2nd September, 1881. 

1504. Workina, &c., Woop, J. Hardinge, London.— 
6th April, 1881. 

1517. Suprortine the Heap, &c., E, Edwards, London. 
—Tth April, 1881. 

1520. Decoratine Bricks, &c., R. Applegarth, London. 
A com, from E. A. Sheureux.—7th April, 1881. 

1521. Saurrtes for Weavinc, J. Lomax and R. 
Dawson, Over Darwen. -7th April, 1881. 

1526. Evecrric Lamps, J. D. F. Andrews, Regency- 
street, London.—7th April, 1881. 

1539. Rarpway Brakes, W. L. Jackson, Manchester. 
—8th April, 1881. 

1547. ArtiriciaL Butrer, E. G. Brewer, London.—A 
communication from L. Q. Brin.—8th April, 1881. 
1554. PLaTeN Printina Presses, A. Godfrey, Lower 

Clapton, Middlesex.—9th April, 1881. 

1557. Wixpixc &c., Finrous Supstances, J. L. Lec, 
Wakefield.—9th April, 1881. 

1572. Comprnep Comp and Harr Brusn, W. Brierley, 
Halifax.—A com. from J. Coutris.—l1th April, 1881. 

1580. Werrinc Exvevore F aps, F. H. F. Engel, Lon- 
don.—A com, from Amsberg.—11th Apri/, 1881. 

1596. Evecrric Lamps, A. Reddie, London.—A com, 
from H. Sedlaczek & F. Wiknhill.—12th April, 1881. 

1597. Gas Burners, H. H. Doty, Strand, London.— 
12th April, 1881. 

1609. Ratstne, &c., Liquips, J. H. Kidd, Wrexham.— 
13th April, 1881. 

1612. Power Looms, J., F., and G. Priestley, Brad- 
ford.—13th April, 1881. 

1613. EvectricaL W. R. Lake, London,— 
A com. from I. T. Campbell.—13th April, 1881. 

1672. WALKING-STICK SKETCHING EaseL, A. J. Welsby, 
Bristol.—16th April, 1881. 

1681. Reets, &c., F, Wirth, Frankfort.—A com. from 
P., P., jun., J. B., & E, Adt.—16th April, 1881. 

1682, Water Surriy, L. Wall, Islington, London,— 
16th April, 1881. 

1684. Carsurettine Gas, J. H. Weston, Shepherd's 
Bush, Middlesex.—1l6th April, 1881. 

1686. Proreine Supstances, H. H. Lake, London,—A 
com, from E. R. von Portheim.—18th April, 1881. 
1707, Preumatic Bevis, J. Newton, Clerkenwell, 

London.—19th April, 1881. 

1724. ReavLatinc Speep, W. R. Lake, London.—A 
communication from O. B. Crane, T. M. Platts, and 
W. Howes.—20th April, 1831. 

1807. Stripe Vatves, A. Clark, London.—A com. from 
W. Hughes, J. Gregory, & C. Howe.—26th April, 1881. 

1828. Cross-GRAINED GUNPOWDER, E. Brydges, Upton. 
—A communication from A. Mayr.—27th April, 1881. 

1889. Removina Burrs, F. Moore, Trowbridge.—2nd 
May, 1881. 

2114. Firrerinc Apparatus, W. Spence, London.—A 
communication from C. Piefke.—1l4th May, 1881. 

2158. Hoiprne, &c., MILK, H. B. Fox, Oxton, Chester 
—lith May, 1881. 

2672. TREATING Tan, &c., W. Guest, Deptford, and C. 
Court, Rotherhithe.—18th June, 1881. 
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2877. Furniture Castors, H. B. Harding, Birming- 
ham.—lst July, 1881. 

$032, RecuLatinc Evecrric Currents, W, Thomson, 
Glasgow.— 9th July, 1881. 

3069, ILLumMinatinc Gas, W. R. Lake, London.—A 
communication from A. Wittamer.—13th July, 1881. 

$114. ConstructiING Roors, W. Lake, London,—A com. 
from J. Scheider and C. Polzer.—16th July, 1881. 

$206, SHEAF-BINDING Mecnanis, H. H. 
—A com. from D, M. Osborne.—22nd July 

Scourino, &c., Faprics, J. Worrall, Salford, 

J. Kershaw, Halifax. —2223rd July, 1881. 

9234. Propucine ILLuminatina Gas, 8, Pitt, Sutton.— 
A communication from A. Berland,—23/ July, 1881. 

3283. ELecrric Generators, 8. Pitt, Sutton.—A com- 
munication from §. J. M. Bear. —2bth July, 1881. 

3205. Spinnina Yarns, T. Lawson, Leeds,—27th July, 
1 


Last day for filing opposition, 7th September, 1881. 

1366. Trap for Drains, F, W. Hagen and G., C. Akrigg, 
Kingston-upon-Hull.—28th March, 1881. 

1420. Giazino Giass, J. Russell, Charing Cross, Lon- 
don.—3lst March, 1881. 

1570. TREATING Reruse, R. Pease and T. Lupton, 
Bradford. —1lth April, "1881. 

1578. Feepinc Woot, &e., J. Leadbeater and A. Lead- 
beater, Leeds. —lith April, 1881. 

1589. Grain, H. J. Haddan, London.—A 
communication from Dronet.—12th "Apr it, 1881. 
1590. Pire-vornts, T, Lloyd, Winchester.—1: 2th April, 

188 


31. 

1595. Portante Raitways, E. Leahy, Kensington.— 
12th April, 1881, 

1605. Oxipes, &e., A. M. Clark, London. 

—A com. fromL, L. Kraffit and J. E. Schischkar. 
—12th April, 1881. 

1615. Sewinc Macutines, J. G. Wilson, London.--A 
communication from A. M. Leslie, and the Teller 
Manufacturing Company.—13th April, 1881. 

1616. Sasu-nars, F, A. Lawrence, Stevenage, Hertford. 
—13th April, 1881. 

1619. Lamps, W. J. Brewer, Bombay, India. -13th 
April, 1831. 

1620. Fusiie Pivos, H, Adams, London. — 13th 
Apri, 1881. 

1625. Pires, &c., 8. Fox, Leeds.—13th April, 


1881. 

1626. &e., V 
13th April, 1881. 

1683. Seraratine, &c., F. J. Drechsler, London,—l4th 
April, 1881. 

10634. Looms, W. Morgan-Brown, London.—A commu- 
nication from G, Crompton,—1l4th April, 1881. 

1646. Sanitary Arpiiances, H, P. Holt, Leeds. —14th 
April, 1881. 

1652. Prore.tine Surrs, J. H. Johnson, London.—A 
com. from J. E. J. d’ Arembécourt.—Lith April, 1881. 
1653. Evecrric Lamps, J. H. Johnson London. —A 
com. from the Société La Force et la Lumiere Gene- 

rale Société d’Electricité.—1l4th April, 1881. 
1657. Fasrics, W. Thacker, Nottingham.—l4th Apri, 


. R. Seaton, Manchester.— 


1851. 

1665. Arr and Gas Burners, J. Lewis, Stepney.—lith 
April, 1881. 

1606. SaDpLE-BAR, F. Dovey, Long Acre, London,— 
14th April, 1881. 

1680. Hor-nep Frames, A. Tyson, Ulverston, Lancas- 
ter.—16th April, 1881. 

1706. MecuanicaL Movement, A. M. Clark, London.— 
A communication from J. Harris.—19th April, 1881. 

1737. Nut-crackers, L. A, Groth, London.—A com. 
from M. Renz and A. Kaufmann.—22ad April, 1881. 

1776. Vapour Gas, Springmann, Berlin.—A com- 
munication from’ A. Badt.--25th April, 1881 

for Bicycves, G. Burt, Birmingham. — 26th 
April, 1881. 

1811. TREATING Mareriats, W. R. Lake, 
London.—A communication from A, F.1. Bang and 
C. V. Clolus.—26th April, 1881. 

1814. Burron-HoLe Macnines, W. Morgan-Brown.—A 
communication from J. Reece. —27th April, 1881. 
1834. Rercecrors, H. J. Haddan, London.—A commu- 

nication from C. F., Brush.—28th April, 1881. 

1835. CurreNT-GoverNors, H. J. Haddan, London.—A 
communication from F, Brush.—28th April, 1881. 

1961. Macneto-ELectric Macuine, P. Higgs, New 
oo U.S.—5th May, 1881. 

237, C LoTHina, W. Thomson, Liverpool. — 
a com, from P. de Ligne.—23rd May, 1881. 

2404. PortasLe Errervescent Fountain, R. Seager, 
Ipswich. —31st May, 1881. 

2437. Circurrs, E. Edmonds, London.—A 
communication from G, Mowbray.—2vd June, 1881. 

2630, Storrers for Borries, J. Massey, Nottingham. 
—lWith June, 1881. 

Presser, W. McGlashan, Leith. —18th June, 

2810, SEPARATING FLurps, F. H. F. Engel, Hamburg.— 
A com, from G. de Laval.—27th June, 1881. 

20952. Prerarinc Textite Mareriaus, L. A. Groth, 
Finsbury-pavement, London. — A communication 
from H. T. F. Hosemann.—6th July, 1881. 

2081. Mipp.inas’ Purtriers, E. G. Brewer, London.—A 
communication from K,. Smith.—7th July, 1881. 

3011. Tosacco-pire Joints, W. H. Sharman, Highbury. 
—8th July, 1881. 

3064. Dryine Sucar, A. Scott, jun., J. D. Scott, and 
T. R. Ogilvie.—13th July, 1881. 

$100. Oprarninc Motive Power, W. Lake, London.— 
A com. from E. W. Kellogg,—15th July, 1881. 

3112. Packine Tea, &c., E. Ormerod and J. Higson, 
Atherton, Lancaster.—1tth July, 1881. 

3132. Dousiine, &c., Fisrous MATERIALS, J. Horrocks 
and J. Horrocks, Manchester.—19th July, 1881. 

8138. Soap Lyegs, F. Versman, New Charlton, Kent.— 
29th July, 1881. 

3140. Fac-sIMILE TELEGRAPHS, E. G. Brewer, London. 
—Acom. from T. Edison & P. Kenny.—19th July, 1881. 

3149. Mact-extract, H. R. Randall, Brooklyn, U.8.— 
19th July, 1811. 

8152. Srorinc Heat, F. W. Webb, J. Reddrop, and M. 
H. Foye, Crewe.—20th July, 1881. 

8158. Weiguinc Cranes, L. A. Groth, London.—A 
communication from A, Veadiere,—20th July, 1881. 
3162. Parer Baos, J. H. Johnson, London.—A com- 

munication from W. C. Cross.—20th July, 1881. 
$225. Sawinc Macuines, T. 
com. from W. H. Smyth. 

3231. Commutators, E. G. Brewer, com- 
munication from T. A. Edison.—23rd July, 1881. 

$251. Water, D. Halpin, London.—25th 
July, 1881. 

$263. Skate AtracuMENts, H. J. Haddan, London —A 
communication from F. Bittner.—26th "July, 1881. 
8293, Gas, A. J. Hallam, and J. 
Walsh, Over Darwen.—27th July, 188 

8307. Macuings, J. Cluett W. Hanchard, 
North Bow.—28th July, 1881. 

8342. Sieerers, H. H. Lake, London.—A 
communication from J. C. Rupp, J. H. Ray, and J. 
Hassinger.—2nd August, 1881. 

3421. Makino Cicaretres, W. R. Lake, London.—A 
com. from J. Cowman & G. Frost.—sSth August, 1881, 

3477. Tyre Distrisutine, H. J. Haddan, London.—A 
communication from T, Reeve.—11th August, 1881, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 12th August, 1881.) 
616. Piston-nincs, A. Henshaw, Sheffield.—14th Feb- 
ruary, 1881. 
619. Gas-HEATED SmoorHine Irons, R. Macaulay and 
J. Ballantine, Glasgow.—l4th February, 1881. 
625. Optarninc AmmoniA, &c., J. C. Mewburn, Flect- 
street, London,—l4th February, 1881. 
638, “BICYCLES, &c., J. H. Palmer, Aston-juxta-Bir- 
mingham.—15th February, 1881, 
642. CHILDREN’s Cots, G. W. Moon, Regent-street, 
London.—15th February, 1881. 
648. Securtinc Hanpies of Saws, A. J. Drury and R. 
F. Drury, Sheffield.—15th February, 1881. 


656. Umprecias, J, Jarman and J. Sambrook, Bir- 
mingham.—1l5th February, 1881. 

661, Sueep-Racks, &c., E. T homas, Oswestry.—16th Feb- 
ruary, 1881 

662, for &c., O. E. Woodhouse, 
Kensington. —16th Febr 1881. 

665, Securnine the Teeru of Rakes, P. 
ford, Ireland.—l6th February, 1881. 

668, Biever gs, H. J. Swindley, Kensington, London, 
—lith February, 1881. 

669. ArtiriciaL Bart, J. Fetter-lane, 
London,.—1l6th February, 1881 

682. Currine Paper, 8. Wilde, Hyde, and J, Carter, 
Stalybridge.—l7th February, 1881. 

695. Steam Enaines, G. Sellers, Birstall, York.—l7th 
February, 1881. 

699, Diccina Porators, R, A. Clark, Liverpool.—17th 
February, 1881. 

702. FLoon Cramps, G, Butler, Chiswick.—1Sth Feb- 
ruary, 1881. 

713, Ow Cans, &e., L, Field, Birmingham,—18th Feb- 
ruary, 1881, 

724. Boots and Snogs, L. Morton, West Kensington.— 
19th February, 1881. 

801. Biastina Compounn, B. J. B, Mills, Southampton- 
buildings, London,—24th February, 1 1881. 

803. Dynamic Apparatus, &c., R. Waller, Leeds.—25th 
February, 1881. 

810. Roastinc Correr, P. Pearson, Manchester.—25th 
February, 1881. 

829. Borinc Macuines, F. Wirth, Frankfort-on-the- 
Main, Germany.—26th February, 1881. 

1074. Gas-eNGiNEs, E. Bénier and A. Lamart, Beau- 
metz, France.—12th March, 1881. 

1081. Maxine Gas, W. L. Wise, Westminster, London, 
—12th March, 1881. 

1239, FLYERS, dD. Fraser, Newry, Ireland.—2lst March, 
1881. 

1432. Improvements in Water-cLosets, W. Morgans, 
Bristol.—lst April, 1881. 

1785. Cuurns, H. Powell, Ruthin, Denbigh. — 25th 
April, 1881. 

1967. Boors and Suogs, W. H. Stevens, Leicester.—5th 
May, 1881. 

2056. Drivine, &¢ , Tacks, W. R. Lake, Southampton- 
buildings, London. —llth May, 1881. 

2338. Storprers for Borries, &c., J. 8. Davison Sun- 
derland.—27th May, 1881. 
2345. Disinrectinc FecaL Matter, W. R. Lake, 
Southampton-buildings, London,—27tk May, 1881. 
2355. &c., Frsrous Supstances, Robinson, 
Leeds.— 28th "May, 1881. 

2373. Compina Macuiyes, 8. C. Lister, Manningham. 
—30tk May, 1881. 

2479. on Lirnocrapuic Stones, &c., W. R. 
Lake, London.—7th June, 1881. 

2506, Boot and Setrrinc 
C. H. Trask, Lynn, U.S,—13th June, 1881. 

2587. Rerriceratine Apparatus, W. R. Lake, South- 
ampton-buildings, London. —14th June, 1881. 

2590. Grate Bars, W. R. Lake, Southampton- -build- 
ings, London. —lith June, 1881. 

2622. Drvina LimEesTONE, &e., W. R. Lake, Southamp- 
ton-buildings, London.—16th June, 1881." 

(List of Letters Patent which passed the Great Seal on 

the 16th August, 1881.) 

4008. WarminG Houses, G. Jennings, Stangate, 
Surrey.—2nd October, 1880. 

604. HoLpers, W. Timms, West Hartlepool.— 
17th February, 1881. 

769, Cookine and Heatixe, H. Lecornu, Caen, France. 

—23rd February, 1881. 

773. Heatinc Air, G. Seagrave, Chelsea, and 8. B. 
Bevington, Bermondsey. —23rd February, 1881. 

779. Steam Presses, J. P. Cox, Nottingham.—24th 
February, 1881. 

789. CHaraine, &c., Gas — J. West, Man- 
chester.—24th Febi ‘wary, 1881. 

791, CuitpREN’s Cots, E. A. Brydges, Upton, Middle- 
sex.—24th February, 1881. 

820. Testixe MILK, F. Wirth, Frankfort-on-the-Maine. 

25th February, 

PoweER of Gas, T. Thorp, White- 
field, and R. Tasker, Prestwich.—26th February, 1881. 

125. TELEPHONE TRANSMITTERS, C. Mosely, Man- 
chester.—4th March, 1881. 

945. AvToMATICALLY Layinc Pianos, J. Imray, 
London.—5th March, 1881. 

046. Litnocraruic, &c., Impressions, J. 
Imray, London.—5th March, 1881. 

1001. VeLocirepes, R. C. Fletcher, Tarleton Rectory, 
Lancaster.—9th March, 1881. 

1097. VorTaic BATTERIES, J. H. Johnson, London. — 
14th March, 1881. 

1124. Steam Encines, F. J. Burrell and T. T. Burall, 
Thetford.—15th March, 1881. 

1128. Locomotive Enoines, &c., F. W. Webb, Crewe. 
March, 1881. 
139, Ferp-waTer Reouiators, A. M, Clark, London. 
March, 1881. 

1140. for Suovets, A. M. Clark, London, — 
16th March, 1881. 

1148. Coat Gas, F. J. Bolton and J. A. Wanklyn, 
London.—16tkh March, 1881. 

1241. BREECH-LOADING SMALL-ARMS, J. Deeley, Bir- 
mingham, and J. Edge, Yardley.—2lst March, 1881. 

1390. TRAVELLER RuinGs, C. A. ‘Snow, Washington, 
U.S.—29tkh March, 1881. 

1176, Propucixe DEsIGNs, R. H. Brandon, Paris.—5th 
April, 1881. 
1480. MANUFACTURING ARTICLES from PowDERED SuB- 
stances, R. H. Brandon, Paris.—5th April, 1881. 
1781. Castors, A. Bell, Edinburgh.—25th April, 1881. 
1974, CHAMBERs, H. N. Lay, Rumleigh, and H. Bul- 
ford, Calstock.—6th May, 1881. 

2060. Wixpow CLEANING Cuarn, A. M. Clark, London, 
—llth May, 1881, 

2078. Inpicatine LystruMeEnTs, F. H. F. Engel, Ham- 
burg.—12th May, 1881. 

2304. ELectric Currents, 8. Pitt, Sutton, Surrey.— 
2lst May, 1881. 

2457. FEEDING Parer, J. H. R. Dinsmore, Liverpool, 
and F. Hoyer, Waterloo.—4th June, 1881. 

2495. ELecrric Arc Licuts, E. G. Brewer, London.— 
—S8th June, 1881. 

2557. EXPANSION Gear, T. English, Hawley, and D. 
Greig, Leeds.—13th June, 1881. 

2566. Looms, R. Hall and J. Hobson, Bury.—l4th 
June, 1881. 

2573. SuprorTiING Wires, H. E. Newton, Chancery- 
lane, London.—l4th June, 1881. 

2772. Cican Licntrers, A. M. Clark, Chancery-lane, 
London.—24th June, 1881. 

2774. Suppiyinea, &c., Steam, A. M. Clark, Chancery- 
lane, London. June, 1881. 

2776. Suppiyine, &c,, Sream, A. M, Clark, Chancery- 
lane, London,.—25th June, 1881. 


. Pierce, Wex- 


List of published during the 
ding August 13th, 1881. 

2d.; 4868, 2d.; 4924, 2d.; 4994, 4d.; 5124, 2d.; 

2d.; 5170, 2d.;' 5183, 4d.; 5190, 2d.; 5236,” 2d.; 

5369, 5435, 64.5 5450, 5469, 8d.; 27, 6d; 


6d.; 120, 121, bas od. 
125 12h, 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tuk ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


4606. Bixpinc anp or Papers, W. 
Keenan.—9th November, 1880.—(Procisional protec- 
tion not allowed.) 2d. 

The binder consists of two outer side boards or flaps 
and a back composed of two longitudinal parts and 
two or more metallic frames, the whole covered by 
leather or other suitable material, 

4868. PanraLoons orn Drawers, B. Ashford.— 
24th November, 1880.—(Provisional protection not 
allowed.) 2d. 

The waist band is made ribbed so as to give a 
certain amount of elasticity, and enable it to fit 
comfortably. 

4924. Apparatus ror Raisino Stream, W. D. Scott- 
November, 1880.—(Procisional pro- 
tection not cllowed.) 2d. 

A mass of suitable material, preferably cast steel, is 
heated to a high temperature in a furnace, and then 
— into one or more tubes or flues within the 

iler, withdrawing it when cooled. 


4994. Construction aND WorKING oF RatLway 
Sianacs, &c., B. C. Scott.—lst December, 1880.— 
(Provisional protection not allowed.) 4d. 

This relates, First, to the system in which the levers 
are dependent one upon the ether, and consists in 
providing the frame with two slotted plates, one fixed 
and the other sliding, tne former having two straight 
slots, one for each lever, and the other corresponding 
slots : in the form of reversed sevens ; the levers work 
through these slots. Secondly, to the construction of 
the flexible metallic connections between signals a 
to the levers giving motion to such signals; and 

irdly, to apparatus for permanently printing and 
recording the time the signals are placed at danger 
and off danger. 


5124. Apvertisinc, F. J. Brovgham.—Sth December, 
1889.—(A communication from F. Devaise.)—(Pro- 
visional protection not allowed.) 2d. 

This consists in the employment of cabs or public 
vehicles covered with advertisements. 


5155. Meters ror Measurine Water, &c., 7. Soy.— 
10th December, 1880.—(Void.) 2d. 

A cylinder and moving piston which travels from 
one end to the other of the cylinder by the force of 

water are used. The novelty consists in the fact that 
the cylinder is hung on a pivot, so that when the 
piston has travelled to either end of the cylinder that 
particular end is the heaviest or lightest for the time 
being according to the construction of the piston, i.c., 
the piston by its bulk and difference in its specific 
gravity to water or other liquids overcomes the 
balance of the cylinder upon its axis, and thus creates 
a motion which is utilised for turning on and off the 
water in many various ways. 


5170. Weicuinc Macuines, W. B. Avery. — 10th 
December, 1880.—{ Void.) 2d. 

This relates to universally adjustable bearing blocks 
for the knife edges to work upon, so that the strain on 
each knife edge may always be equally distributed 
along it, and be always transmitted in a vertical direc- 
tion. 


5183. ORNAMENTAL MovLpInGs OF CARTON-PIERRE, 
&e., P. Bedeau.—1lth December, 1380.—(Not vro- 
ceeded with.) 4d. 

This relates to forming mouldings by circular dies, 
and consists in the employment of dies in the shape 
of rings or segments made of an electro-deposited 
metal film strengthened by a backing of some suitable 
material as active or working medium, and carton- 
pierre, with or without a backing of cotton or other 
cloth, as the material to form the moulding. 


5190. Hyprometers, H. Meinecke.—1lth December, 
1880.—(Provisional protection not allowed.) 2d. 
This invention consists essentially of two regulating 
contrivances—first, a self-2 —s crosswise variation of 
the inlet passage by means of a valve turning on a 
pin; secondly, a movable sectoral disc, by means of 
which the size of the outlet opening can be varied. 


5236. Sream Borers, &c., J. H. Storey.—14th Decem- 
ber, 1880.—{ Provisional protection not allowed.) 2d. 
This relates to tubular boilers, and consists in form- 
ing the body of six straight pieces of pipe joined into 
one frame, four of them forming a rectangle, and the 
other two placed at top in an angular position, so as 
to form with the top a triangle meeting in an apex at 
the middle. The two horizontal pipes are fitted with 
tubes. 


5869. Compinc Macutvery, 4. Swith.—22nd Decem- 
ber, 1880. 6d. 

This relates to improvements in that class of ma- 
chine known as “ Noble's combs,” or any other comb 
from which the sliver or top is drawn off from the in- 
side of a circle, and has for its objects the production 
of more ‘‘top” and less “ noil” out of the same weight 
of wool fed into the machine, and the combing of 
more fibre in a given time. It consists in the appli- 
cation of an additional nip to the large circle comb, 
such as drawing-off rollers, a circular or barrel nip, a 
V or other well-known nip, for the purpose of drawing 


off the short “ beard” that is left projecting from the 
— circumference of the large circle by the ordi- 

drawing-off or nip rollers, and passing the same 
tot ne sliver. Fig. 1 represents a plan of the large 
and small comb circles fitted with the ordinary and 
additional drawing-off rollers. Fig. 2 is a detailed 
elevation of one arrangement by which the direction 
of the fibre as left by the ordinary drawing-off rollers 
is diverted. 


5450. Mecuanicat Carriace, W. £. Gedge.—28th 
December, 1880.—(A communication EB, Autes.) 
—(Provisional protection not allowed.) 2d. 

This consists in winding up two bars provided with 
cylindrical springs, which in expanding actuate 
toothed gearing. 


5435. Movinc Steam Hammers, 4. 
Wylie.—24th December, 1880. 6d. 

This relates to improvements on patent No. 11,411, 
dated 15th October, 1846, and consists in a modified 
form of guides for directing the travel of the moving 
cylinder. Instead of tongued guides bolted to each 
die of the the ends of two trans- 
verse ties E are used across the jaws of the framing 
to form with the faces of the framing a suitablegroove 
or recess in which the cylinder may slide. The top 
cover of the moving cylinder carrying the stuffing box 
is made a solid casting with the equinder i , and 
the lower end or tup cover is attached by a bolted 


flange joint. One hollow piston rod C suffices for the 
admission and exhaust of the steam to and from each 


side of the piston, even for a double-acting moving 

cylinder hammer. 

5469. Moutpixe, &c., F. Wirth.—29th December, 1880. 
Srom P. Gallas and H. Autder- 
heide Bd, 

This apparatus consists of a moulding machine,.and 
of an accessory machine for fitting the mould boxes 
exactly to one another. The moulding machine con- 
sists of six principal parts :—First, a press apparatus 
actuated by special mechanical gearing ; Secondly, a 
carriage carrying the moulding box, an with appara- 
tus for loosening the patterns; Thirdly, the appara- 
tus for turning the mould box and - plate ; 
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Fourthly, the press frame with the skimming apparatus; 

Fifthly, “the movable press cover with box for coarse 
tone Sixthly, the case for fine parting with auto- 
matic sifting apparatus. The drawing shows a section 
of the moulding machine. 


2'°7. Limericut Lamps, A. M. Khotinsky.—4th Janu- 
ary, 1881. 6d. 

This consists in obtaining light by heating to 
incandescense some refractory material in the flame 
of a combustible liquid er gas, which flame is excited 
by a current of oxygen. The burner is connected at 
A with two tubes, one conveying the gas and the other 
the oxygen, which during their passage are kept sepa- 
rate and mix only where they issue from the burner. 


The gas passes through the outer tube F, and the 
oxygen through the inner tube G. The outer tube is 
embraced by a spring collar K, to which is fixed - 
bent rod L, which supports the refractory material N 
over the fiame, its height being adjustable. 
65. Evectric Licntine, P. M. Justice.—6th January, 
1881.—(4 communication H. C. Spalding.) 6d. 
This invention refers to a former patent (No. 3637, 
7th September, 1880) for improvements in lighting 
towns by electricity, and the grouping of the lights. 
The present patent refers to the subdivisions of each 
such group. The diagram represents an assemblage 
of thirty-two lights, arranged in a circle, another 
arrangement contemplates the use of eight batteries 
or machines, one to each sub-group of four lights. For 
instance battery A controls sub-group of 1, 2, 3, 4 


5678 
lights, battery B 5, 6,7, 8, and so on. Each light of 
each sub-group is thus ‘separated from its nearest 
fellow by seven other lights of other sub-groups. _ The 
inventor claims that by this ar 
in the light of one group exercise no sensible influence 
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n these of another. The number of lights in each 
sub-group may be varied, but four is in the inventor's 
opinion a good number to have. 


‘71. Feepinc Borris, &c., T. Marshall.—6th January, 
1881. 6d. 


This consists in making bottles | 
or parts, and so arranging the parts t they fit, an 
wd, rare of rubber or other cushions or ers be 
put into close eee and made water-tight at at the 
meeting 


‘78. DyNaMO-ELECTRIC MACHINES FOR ELECTRIC 
Licutine, J. B. H. Gordon.—6th January, 1881. 6d. 
The inventor's machine is designed to maintain a 
large number of independent lights, and to work 
equally well, if the number of lights in operation be 
increased or diminished whilst it is in operation. It 
consists of a number of discs mounted on an axis 
ing at their peripheries cylindrical bobbins of 

ated wire a: with their axes parallel to the 

a of the machine and equidistant from it. They are 
wound on an iron core, and are converted into electro- 
magnets by per ith a direct 


current-exciting machine; the coils may be combined 
in series or quantity, as required. Between the discs 
other bobbins are arranged, carried by stationary 
brackets. They also have cores of a bundle of iron 
wires or a slit tube. The bobbin is divided by a 
number of insulating discs like the secondary of a 
Rhumkorf induction coil. A tube of ebonite is — 
between the core and the conducting wire. 
insulating discs are usually madeof card. The Kaw so 
tion bobbins are arranged so that the ends of the cores 
of the moving electro-magnets pass very close to their 
ends. From each of these stationary bobbins a 
separate circuit may be led ay he to supply a lamp ¢ or 
lamps, or two bbins may be in 
series or quantity for the same purpose. e figure 
shows = end elevation of the machine. C is the 
main shaft of steel; D is a brass wheel with cylin- 
drical cavities for the electro-magnets; EE are electro- 
magnets. 


‘79. Curonocrapus, A. M. Clark.—6th 1881. 
—{A communication from H. J. Eisen.) 

This relates to a chronograph or ~ Ae for 
measuring short intervals of time, and consists chiefly 
in the mechanism for actuating double hands 
resembling “split secon which may be arres' 
independently of one another, or ie to move 


together at will. 


8S. Crrcutar Revotvinc Measure, H. J. Allison.— 
7th January, 1881.—(A communication from M. J. 
Mourrier.) 6d. 

This consists of a circular disc graduated on its 
edges and revolving on an axis. At ae revolution a 
projection on the disc actuates a pinion gearing with 
a wheel also mounted loosely on the axis, and se 
to indicate the number of revolutions made by the 
disc. The disc also bears on each face a number of 
concentric rows of figures, relating to different pro- 
blems, such as the relation of circumferences to 
areas of cylinders, &c., and the cube of uncleft rough 
timber. 


88. Frre-arms, &c., A. M. Clark.— 
ith 1881.—{4 communication from L. N. 
Valasse. 

This relates to means for preventing grit or dust 
raised on the march or by the wind,and which ma: 
enter the breech mechanism, from "interfering wi 
its working, and thereby causing miss-fires ; Secondly, 


lf 
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to protecting the marksman’s eyes from the fire in the 
event of a cartridge bursting ; Thirdly, to effecting 
the automatic lubrication of the breech mechanism ; 

Fourthly, to causing the hammer to rebound to half- 
cock ; Fifthly, to enabling the parts of the mecha- 
nism'to be readily mounted and dismounted, The 
drawing is a longitudinal section of the gun. 


92. Apparatus ror Empossine, &c., T. J. Palmer and 
C. PF. Dietrich.—Sth January, 1881. 10d. 
The printing surfaces of the embossing rollers are 
S—— by casting from the original engraved roller 
y means of the stereotyping process the pattern or 
design to be printed. The invention also relates to 
the continuous printing of any — number of 
colours or embossed fabrics and materials. 


99. SEPARATELY SECURING UNDER LocK THE CoRKS 
anp Sroprers or Bortries, &., 7. Burns.—8th 


ent a collar is 
round the neck of the bottle just under the shoulder, 
the two halves of such collar being hinged and 
by a screw ing through lugs on each end. On the 
screw is ~ s) — at the back of which and in the 


same pl e axis of the screw is hinged an arm 

a link projecting ot the A cireu- 
wd 


95. Lockinc anp PROTECTING THE Pornts or 
way Sipinos, W. Pinkerton.—Sth January, 1881. 


The invention is princi applicable to railwa 
on which the staff The hand 
A for moving the points are enclosed in a box B, pro- 


vided with a door, which when closed cannot be 

opened without the use of the staff constructed to act 

as a key, the hand levers being so arranged that the 

door can only be closed when ed — are in the 

positions for keeping the main lin 

January, 1881. 6d. 

This relates to line with internal fiues, and it 
consists in cylindrical water heater D 
within each flue in the space between the bridge C 
and the rear end of the boiler. The heater consists 
of a cylindrical shell with annular ends in which are 
fixed the two ends of an inner tube or air flue E. The 


rake F serves toclear the space left between the heater 

and the bottom of the flue. The rear end of air flue 

E is connected with an elbow-pipe H extending 

w wards through the back flue, and into it a = 

air is inducted by the draught, and flowing thro 
the air flue, co aoe out of the front end and henge 

~ ¢ pass over the bridge C, the entrance 
ing rok. by a damper I connected ‘to the furnace 
oor, 

103. VenTiLatTinc AND WorKING MINEs AND UTILISING 
Gases OBTAINED FROM Mines, J. W. Hackworth.— 
8th January, 1881. 10d. 

This consists, First, in carrying air pumped above 
atmospheric ure into the wor! of mines in 
pipes laid under the floor or thill, and diffusing the said 
air variously over such mines ; Secondly, distributing 
the air uniformly, or more or ‘less locally throughout 
= entire working or any part thereof at Tiensums and 

confining the air ———* in the workings by doors 
at the foot of the shafts, ; Thirdly, collecting the 
air and gases into pipes in = roof or floor oe ee 
acid gas over the entire workings or any part thi 

with power to increase or diminish the pooagtietier a 

the pipes at pleasure by varying the hole openings or 

valves for expelling the whole volume through pipes. 

109. LowerIne anp Detacuine Boats, J. H. 
Barry.—8th 1881. 

The lowering apparatus is as ,_— The boat is 
lowered by its alls being brought down in a line with 
the davits through leading blocks or their equivalents. 
From thence the falls are taken round ved sheaves 
and rollers, and are then brought back under a suit- 
able brake by which they are’controlled. The grooved 
sheaves before mentioned are made either erith a 
spiral V groove, or they may be made with a 
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V groove, having iections formed therein so as to 
nip the falls. ae eaves are connected by means 
of two cog wheels or their equivalents, which are so 
arranged that one cannot revolve without the other. 
Fig. lisa plan view of the lowering gear. e disen- 
gaging gear consists. of two hooks, rma of which 
of a st. and arm. The sti 

arm terminates at its upper I in a curved jaw, 
while its lower end is h the keel of the 
boat in the — manner. Fig. 2 2 aloes a view of 
the detaching hoo! 


110. act ao THE OPERATIONS FOR PERFORATIN 
Carns, &., P. 7. Zomas.—-10th 


6d. 

The} First part of the invention consists in repea pm | 
the lines of perforations from one index or Bp men 
card on to several jacquard cards ina line 
tion transverse to that in which they a) origin- 
ally on the —. The drawing shows the machine 
employed, A is ensing OF punch box with line | 


of holes B in its underside antgeeated by cross-holes 
C passing from front to back. The box A — and 


the plunger of which is connected to the signal or 
switch to = moved, the valve of such cylinder being 


lowered by levers D actuated by the t g 
from platform E to F and back. In the meee Be ‘hae 
work the ends of a row of eighty-three punches G. 
The steel pistons H enter at times the fate C to lock 
the punches G, and these pistons work in Jee K and 
are pressed forwards by springs and serve both as keys 
and needles. The plates rise and fall with the box A, 
and are actuated by levers L. Tis the prepared index 
supported in holders V, at the back of each of 
which isa rack V actuated by a pinion having certain 
teeth removed. W are the cards to be operated upon 
placed side by side between the plates 8. The Second 
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of the invention relates to so governing the action 
y certain one set of cards 
that the result shall be a compound pattern har- 
monising ther the two distinct patterns, such as 
ground and re or otherwise, and it consists in the 
use of one set of needles with a spur arran; ed so as to 
act upon the upright wire of an adjacent hook of the 
opposite section of the machine so as to throw the 
hook out of action except when the said needle is 
pushed back by the absence of a 1 eeeues in the 
card brought in contact with its poin’ 

118. Twistrxc on Dovsiinc Yarns OR THREADS, J. 

Farrar.—l0th January, 1881. 6d. 

This relates to improvements on patent No. 2439, 
dated 23rd June, 1877, in the specification of which 
reference is made to a bevel wheel formed at t! 
bottom of the trap roller, or boss, or draw drum gear 
ing with a bevel wheel fixed on toa horizontal shaft, 
and apparatus is employed and described for moving 
the trap roller A out of whereby rotation of the 
employment of apparatus for the beve' 
wheels B and C pa referred to. ‘or this eo 
the ordinary single-acting trap lever F is i 


acts direct on the trap roller. This trap lever, which is 
heavier at one end than the other, works upon a 
fulcrum, and when the machine is in operation, the 
yarn, w which passes through an eyelet at the lighter 
end of the said lever, keeps the counterbalance end of 
the said lever clear of the flange or projections formed 
at the bottom of the trap roller, but immediately one 
thread breaks the counterbalanced end of the trap 
lever is brought into contact with the projection 
formed at the bottom of the trap roller, ot the 
wheels are ae, Se trap roller is stopped, 
and the unbroken t or threads break, so that no 
imperfect operations can proceed. 


120. Worxrnc Raitway SwitcHeEs and Pistons, J. F. 
Bucknill.—10th January, 1881. 6d. 
This relates to the application of hydraulic power to 


IN 


by hand lever L in the cabin, the water 
returns from the hydraulic Ding we by by pipe D and 
flows into a funnel and thence bac! accumu: 
lator, thus forming a tell-tale to Pony that everything 
is in working order. 

121. Furnaces ror METALLURGICAL PuRPosEs, &c., 
W. P. Thompson.—l1th January, 1881.—(A commu- 
nication from J. G. M‘Auley.) 8d. 

This consists in improvements in furnaces for 
burning pulverised fuel, and in combining the ares 

A, the screw conveyor B, the cone pulley C, the mill 


Gen) 


or mills E, the conical casing G, and the discharge 
pipes H ; and also in the construction and combina- 
tion of the injector or feeding apparatus for conveying 
the pulverised fuel into the furnaces. 


122. Guipinc anp CONTROLLING THE ASCENT AND 
Descent or Captive 7. Martin.—llth 
January, 1881.—{ Not proceeded with.) 2d. 

A small balloon without a car is fixed to the earth 
by a rope, and its perpendicular relation is secured by 
jp Aah it to the earth by guys attached to the balloon. 
By this means the rope and small balloon are main- 
tained in a vertical position, and the rope then serves 
as a guide for the age balloon which is provided 
with a guide, through which the rope passes. 

128. Fastentnc TuBuLAR HANDLES TO CULINARY 

VesseExs, &c., F. Ryland.—11th January, 1881. 4d. 
n to the vessel is cast a socket, the ins de cylinder 

of which is slightly conical. On the sides is formed a 

recess. When the hollow handle is forced into the 

cylinder, a hook is put down it and used to force the 
sides of the handle into the recess. 


124. or Forcine Beer, &c., H. Meinecke.— 
llth January, 1881.—(Provisional protection not 
allowed.) 2d. 

A water cylinder and air cylinder are placed one over 
the other, their pistons being fixed on the same rod, 
and water being admitted to the former alternately 

above and below the piston so as to cause the piston 
to reciprocate, and thereby force air from the air 
cylinder into the barrel, and so raise the beer to the 
required height. 


125. Gas Enaines, H. J. Haddan.- 11th January, 1881! 
—(A communication from H. Nizand C. 0. Helbig.) 
Not proceeded with.) 2d. 
This consists chiefly in prod the 
to drive the engine by the power s, ‘ee an engine itself 
by using a part of its “> for driving a dynamo- 
electric machine which decomposes water, and in 
using the oxygen and hydrogen so produced for driving 
a working — of the engine in a manner analogous 
to the application of coal gas for driving an ordinary 
gas engine, the heat of combustion being further 
utilised for heating or evaporating the water which is 
to be decomposed. 


127. Revo.vine Suutrers, J. Stones, T. Kirby and B. 
Phillips.—llth January, 1881. 

This relates, First, to means for lubricating the ends 
of the roller on which the shutter coils, or for lubri- 
cating the spring box or roller. It consists in forming 
a chamber round each end to contain the lubricant. 
and from which a es leads to a small hole in the end 
wall of the “ en and Secondly, to the backward 
and forward motion of the shutters, and consists in 
forming on the end or side of the plate or pulley 
carrying the chain a spiral groove, in which works a 
roller fixed to revolve in a bracket on which the end 
roller carries the roller on which the shutter coils 
backwards and forwards. 

128. Fasteninos ror Box-Lips, W. H. Chase.—1lth 
January, 1881.—( Not eded with.) 4d. 

This relates to furnishing small boxes with the 
means of attaching a fastening for a padlock. 

130. Paw ror WATER AND OTHER CLOsets, W. Mar- 
tin.—llth January, 1881.—(Not proceeded with.) 
2d. 


The pail is fitted with a short tube at or near & 
bottom, which tube is for the purpose of 
the urine or other liquid and separating it from the 
excreta. 
181. Vatves ror Steaw Enornes, &€., J. N. Rowe.— 

11th January, 1881. 

This relates to supply ana cut-off valves, particularly 
applicable as a controlling, or Bom 
for steam-steering engines. The drawing s om 8 a 
single valve for supplying and exhausting two cylin- 
ders of a steam engine, and it consists of a cylindrical 
casing A, from the periphery of which ports B lead to 
the top and bottom of one cylinder, and § og J C to the 
top and bottom of the other cylinder. ¢ bottom of 


the casing has an exhaust passage D. The inside of 
the casing has a slight taper, and within it is a ring E 
forming the contro ing or or ~¢ = valve, with ports H 
corresponding with e admission valve J 
which is placed within steam ports 
yea exhaust ports M. This 
phragm P so as to separa’ 
exhaust chambers. It is worked by spindle T 
operated from the steering wheel. Valve E is operated 


by spindle V from the engine. 
182. Harsours, BREAKWA Forts 
Licutuouses, &c., S. Lake and T. W. Ta: 1th 


6d. 

This consists in partially forming monoliths or the 
like in still water or on land by the r- of a double 
casing, floating them to the position the structure is 
to occupy, submerging ‘mn and then completing the 
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January, 1881. 6d. 1. 
switc or signals. In the signal cabin is an 
lator A which lifts a weight W. From the 
tor A a pipe C leads to a hydraulic cylinder, | 
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183. Suprortina AND Guipinc Caissons oR GATES 


ror Docks, &c., S. Lake and T. W. Taylor.—llth 
January, 1881. 6d. 
This relates to means for working sliding caissons 


or caisson gates now used to open and close the en- 
trance to floating docks and the like, and consists in 
providing, in combination with the caissons or gates, 
and above the chamber into which on J move, & 
guideway consisting of a series of anti-friction rollers, 
oat which the gates have their g by reason 
of the upward pressure due to their buoyancy in the 
water. 

184. Toots anp J. M, Bibbins.—12th 

January, 1881. 6d. 

One form of tool is broad, flat, and thin, and the 
holder consists simply of a square or other convenient 
form of holder, having a single flange or raised edge, 
which serves to keep the tool from slipping edgeways. 
The drawing is an end view of part of a slide rest with 
one form of tool-holder and tool, in which the tool C 


om 


lies upon the flat top of the holder, and is held down 
by the clamps of the slide rest, which are screwed 
down upon it and the cover in the ordinary manner, 
the fl Bat the side preventing the tool or cover 
from slipp np by turning this holder end 
for end the will be at the other side, and the 
tool can thus ge ht into a corner against a face, 
either to right or left. 


13'7. WirnprRawine anp RetuRNING THE PLUGS OF 
Urina.s, Ciosers, &., J. Refit and W. Urwin.— 
12th January, 1881. 6d, 

At suitable distances apart on framework or tubes 
are moulded two hollow receivers or vessels, and 
between them the framework or tube is mounted or 
hung in suitable bearings. The two receivers are con- 
nected together by this tube, and are constructed so 


as to nearly counter ce each other. Water is 
admitted through an aperture in one of the receivers 
or vessels, which is so th regard to its 
level that the water after ing therein is discharged 


through the aforesaid tube into the other or second 
receiver, and fills it to the required extent ; when thus 
filled it overbalances the framework or tube and 
allows the filled receiver to descend ; by so doing it 


gs as the framework or 
tube, and to this quadrant or wheel is attached the 
plug which is caused by the before-mentioned move- 


ment to withdraw from the opening or outlet, and 

remains withdrawn until the liquid and other matter 

has passed away. In order to let off the water which 
has caused the second receiver to fall, and to allow it 
to return again to its original position, one or more 
syphons is or are employed in connection therewith, 
which is or are brought into action the moment the 
second receiver falls. A Second part relates to arrange- 
ments for flushing and supplying water to the basins 
or receivers, after the liquid and other matter has 

sed away. The drawing is a side elevation and 
part section of the apparatus. 

141. ror Burninc Livestone, J. Briggs.—12th 
January, 1881.—(Not proceeded with.) 2d, 

The body of the kiln is made in the form of an 
inverted cone as usual, the top being arched over and 
contracted so as to forma neck. From the top of the 
neck above the floor level is raised a cylindrical 
chimney about three or four yards high, leaving open- 
ings in the side for the introduction of the limestone 
- fuel. Outside the are 

ipes or channels for the purpose of supplying the 
fad at the neck of the kiln. 

144. Manuracture or WATERPROOF AND VERMIN- 
proor Fasrics, W. R. Lake.—12th January, 1881, 
—{A communication from D. M. Lamb.)—(Not pro- 
ceeded with.) 4d. 

This relates to a eet for waterproofing which 
is colourless and odourless. 


145. Devices ror Covertnc WaATER-CLOsET SEaTs, 
W. R. Lake.—12th January, 1881.—(A communica- 
tion from M. Bonneford.) 6d. 

This relates to means for preventing communication 
of diseases by contact in closets, and it consists of a 
sheet of paper or other substance which can be moved, 
and is secured across the seat, the centre having a 
series of perforations survemnenns to the shape of the 
openings in the seat, so that when the person sits 
down such part is torn away and falls into the pan 
being still retained at one edge, whereby the genital 
organs are prevented from coming in contact with the 
closet pan. A fresh strip of paper is pulled forward 
off a roll and secured at front each time the closet is 


146. Apparatus ror HEATING FEED-WATER IN STEAM 
. Cundall, -12th January, 1881.— 
(Not proceeded with.) 2d. 

is provided into which steam is cond 


springs of the to a sleeve mounted on the 
axle, so that the weight of the ee yp be made 
to bear either in front or in rear of a vertical line 
drawn through the centre of the axles. 


152. Execrric Barreries, J. A. Lund.—12th January, 
1881.—(Not proceeded with.) 2d. 

The inventor forms a battery of a cell containing 
sulphuric acid, with zinc lying in mercury at the 
Sotlent of the cell for the one element, whilst for the 
other he uses plates formed of a mixture of manganese 
and carbon. 

153. Execrric Lamps, A. Muirhead and J. Hoptin- 
son.—12th January, 1881. 6d. 

This invention refers to improvements in the eon- 
struction of arc ps, an to the preparation of 
the carbons for incandescent lamps. In Fig. 1 a 
rod carries upper carbon C, and has cut on it a 
screw B B and groove D D, the screw working in the 
fixed nut EE and the socket of wheel F (see also 
Fig. 2). The socket contains a key 8 working in the 
groove DD. F is gea into a lantern pinion G on 
same axis as the brake wheel H, the revolution of 
which, caused by descent of the rod, is controlled by the 
armature K of electro-magnet I. The coils of this 
latter are connected to the terminals and to the insu- 


lated rod leading to lower carbon, and thus a shunt to 
the arc is formed. Armature K is kept bearing 
— H by means of adjustable spring L, the tension 
of which is overcome by the current in I, and the 
wheel permitted to revolve whenever the arc is too 
long. The action is as follows :—Sup, the carbons 
to be in contact ; in ing a current through lamp 
circuit from X! to X®, magnet OO will draw down 
R R, together with lower carbon M, upper carbon C 
being prevented from following by the brake, an arc 
will be thus formed. As the carbons burn the 
resistance of the arc becomes greater and the current 
in I I greater, until the magnet is strong enough to 
overcome the tension at L, when H is liberated and 
the carbon approaches to the proper distance. When 
great continuity of feed is required a fluid brake is 
attached to the brake wheel. The latter part of the 
specification refers to the method of preparing carbon 
filaments of silk, hornbeam, &c., for incandescent 
lamps, and the manner of securing same in the lamp. 


154. Iron anv Sreex, J. A. Huggett.—12th January, 


1881. . 

This relates to steel or iron produced by the Siemens- 
Martin process, in which a bath of cast iron is raised 
to a high temperature in a furnace, and being treated 
with additions of iron scrap and oxide, is brought to 
a steely condition, in which state it is run into moulds 
to form ingots, and it consists in the employment of 
steam to blow the metal whilst it is contained molten 
in the furnace. 


155. Toots ror Currinc Grass, Pronine, &e., J. 
Whitehouse.—l2th January, 1881. 6d. 

For cutting grass three blades are used, one fixed to 
the handle, terminating in a plate somewhat circular, 
and having two holes near the outer edge; the two 
other blades are similar, and have two holes each, the 
inner one for pinning to the first blade a forked lever 
arranged lengthwise upon the handle, the forks being 

inned to the exterior holes of the blades. A second 
ever is connected to the handle horizontally and 
pinned to the end of the forked lever; by these levers 
the blades are worked. Only two blades are used in 
the tool for pruning, the forked lever being also 
abolished. 

156. Furnace ror THe Compustion or J. H. 
Johnson.—12th January, 1881.—(A communication 
Srom M. Peritt.) 6d. 

This relates to a furnace to enable fuel in a pulve- 
rulent condition, and it consists of a rectangular 
chamber with a fire-brick lining H, and divided into 
compartments by partitions I, arranged in the manner 


of battie plates, so as to cause the flame and ong a of 
combustion to pass in a zig-zag course over the fuel, 
which is placed on the top partition and moved 


Inside this case a pipe or series of pipes is fixed, 
through which cold water is to be heated, the 
steam passing around the outside of such pipes. 

147. Apparatus FoR SECURING OR LOCKING-UP THE 
Contents oF Borries, &., J. Betjemann.—12th 
January, 1881. 6d. 

Acap or cover is passed over the neck or top of the 
bottle, and a clip is around the neck and under 
a flange or in‘a groove formed thereon. A suitable 
lock is connected to either the cap or clip. 

148. Venerian Burnps, J. Friborg.—l2th January, 
1881.—(Not proceeded with.) 2d. 

This consists in aged lowering the laths singly 
by means of screws, with which the ends of the la 
engage, the screws being revolved by a chain passing 
over suitable wheels. 

149. Row1ocks ror Boats, S. S. Hazeland, — 12th 
January, 1881. -) 2d. 

is formed to receive a tube 


160. AND RETARDING OR REPELLING 
r14GEs, &e., R. C. Nicholl.—12th January, 1881. 6d. 
The object is to cause the weight of the carriage and 
the passengers to in pro ing, retarding, or 
the carriage, and it consists in attaching the 


ively from the one above to the one beneath, 
until it falls on the fire-grate J and is consumed, 
158. Propucinc ARCHITECTURAL ORNAMENTS IN 
Revier From Rac, Woop, L. A, 
Groth.—12th January, 1881.—{Complete.) 2d. 

100 Ib. of rag, wood, or similar pulp are reduced in 
hot water of from 50 deg. to 60 deg. Cent. to a pulpy 
mass, and whilst continually stirring it 5°50 Ib. of 
finely pulverised chalk, yellow ochre, umber, or bone 
black are added, to give the desired colour and firm- 
ness. When sufficiently cool it is pressed into open 
The — in a drying room and 

© ornaments removed and coated wi m- 
dissolved in alcohol. 
160. CaRRiaGEs FOR THE RECEIPT OF APPLIANCES 

FOR FACILITATING THE EXTINGUISHING OF FIREs, 
— January, 1881.—(Not proceeded 
with, 

The carriage is divided into compartments, the 
middle one to receive ey oe of scaling ladders, while 
under the hind part the hose reel is suspended. The 
front part forms a chamber for buckets, tools, or other 
requisites, 


roller placed parallel to 
.the drawer roller over which the fabric passes, and 


so supported and acted on by springs or weights as to 

take up any slack in the fabric. vs 

163. Boats or Scows, H. BE. Newton.—13th 
January, 1881.—(4 communication from N. Barney.) 
6d. 


The boat consists of two water-tight compartments 
A hinged at the outer edges to cross beams B, an 
fitted with toothed segments C at the ends, which 


gear with each other and cause the two parts to open 


outwards and close simultaneously. The charge 
rests on inclined surfaces, the two parts being secured 
together by a catch, and when released the load or 
charge causes the two parts A to open outwards and so 
disharge it. 

164. Giazina Roors, J. Mell —13th Je 1881. 

—(Not proceeded with.) 2d. 

The roof consists of a series of glass panes arranged 
in gradati diff t elevations so that each row 
overhangs the one below it. One side of the outer 
panes of each row fits in a groove in one of the bars 
of framing, and the side intermediate panes also fit 
into grooves in the intermediate bars. The several 
frames between the bars are connected by strips of 
lead of H section, the sides of the panes entering the 
grooves on the strips. The panes of each row at their 
upper ends enter a groove in one of the purlins, w! 
at their lower ends they rest on the top of the next 
165. Carpet-cLeaninc Macuines, J. H. Johnson.— 
13th January, 1881.{A communication from W. 
McArthur.) 6d. 

The object is to increase the capacity of the machine 
to insure the carrying off of the dust as it is beaten 
from the — and to destroy any insects or vermin 
in the carpet. In a chamber is mounted a revolving 
shaft — beater straps, and extending across the 
lower part of the chamber is an elastic with a coil 
of pipes, through which steam circulates and serves to 
kill insects by heat. A fan draws off the dust, and 
drawing rollers draw the carpet over the bed. 


166. Sroprers ror Borries, &c., J. Wilkinson.—13th 
January, 1881. 4d. 

The mouth of the bottle has an external lip with 
notches or slots, and over it is fitted an elastic cap, 
with arms projecting downwards and inwards, so as 
when turned round to take under the lip round the 
mouth. A special tool is used to form the lip round 
the mouth of the bottle. 


167. For Sturrinc-boxes, &., C. A. May- 
nard.—18th January, 1881.—(A communication from 
F. Walton.) 4d. 

This consists of a Pp isting mainly of 
oxidised oil and powdered asbestos rolled ‘into sheets 
and cut into strips for use in packing stuffing-boxes. 
168. Piston Rop Pacxrnos, H. J. Haddan,—13th Janu- 

ary, 1881.(A communication from C. C. Jerome.) 


The drawing is a vertical section of a stuffing box 
and piston packing embodying the invention. A 
represents one head of a steam cylinder, and B the 
stuffing box, having an outwardly projecting flange C 
formed thereon, upon the outer face of which is seated 
the gland D, the latter being retained in place by 
means of stud bolts. Within the opening F in the 
gland is located a packing cone G, which is provided 
with an outwardly projecting flange or collar H, the 
latter being seated within an annular groove I formed 
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between the stuffing box or gland, and by means of 
which the cone is retained in place. In order 
to provide for lateral play or movement of the packing 
cone due to the uneven wearing of the piston or other 
cause, the groove I is of greater depth than the width 
of the flange or collar H. A conical or conveying space 
J is formed within the packing cone for the reception 
of the metallic packing ring K, while the outer end of 
the packing cone is formed to snugly fit the piston rod 
Another follower M is loca’ within the stuffing 
box, the outer end of the follower being made to corre- 
spond in form to the rear surface of one of the pac’ 
rings, and form a seat therefor, while the opposite en: 
of the follower is provided with a flange, which con- 
stitutes a seat for the outer end of the spiral spring 
N, the latter being retained out of contact with the 
— rod by means of the rear projection on the 
‘ollower. 
170. TrvEING UP AND FinisHinc Rounp Bars, Rops, 
c., W. H. Brown.—13th January, 1881.—(Not 
proceeded with.) 2d. 
This in of the pro- 
cesses known as reeling and rolling and opera’ on 
the bar, rod, or tube at one and the same =~ 


Furnace Bars, C. Whitjield.—13th January, 1881. 


The bars are formed in one length from front to 
back, the front portion consisting of two or more bars 
of ordinary section, joined at a certain distance from 
the front, and forming one hollow bar for the remain- 
ing portion of the len, of the bar, through which 
air passes and mingles with the gases behind the 
bridge. 

172. Dryine Crora, &., W. L. Wise.—13th January, 
1881.—(A communication from J. Varinet.)—(Not 
proceeded with.) 4d. 

The cloth passes from one chamber through an open- 
ing into a drying chamber, in which hot air circulates, 
the cloth passing over a series of rollers and then back 
to the first chamber. 


173. WatTER-PROOF AND VERMIN-PROOF TEXTILE 
communica m D. M. Lamb.)—(Not 

ceeded with.) 4d. een 

A compound is applied to the fabric by a brush or 

sponge, and consists of a solution of paraffin and a 

hydrocarbon gum dissolved in some solvent, and for 

each gallon $1b, of chloride of sodium, and $1b. sul- 

phuric acid are The solution is then treated 

to remove the gases and any acids remaining, when it 
is ready for use. 


169. Praninc anp Woop By 
= Currers, Richards.—13th January, 

B is the main table on which the wood rests when 
passing under the rotary cutters A. C are loose tables 
capable of being altered from the plane of table B to 
the level of the top path of the ro’ cutters by seg- 


ments D, and worms E operated by bevel gearing. 
The table swings on four Jokes G, and the fables Cc 
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are attached by sliding bolts to intermediate tables H, 
the whole poron | or lowered for different thick- 
nesses of-wood by four screws I, at 


corner 
of the machine and actuated simultaneously by bevel 


FICc.2. 


gate The rollers N are rotated by power and draw 

wood through the machine, receiving the necessary 

seams from weights W, restingon the roller bearing 
e! r , one having a sp! al 

adjust itself to the thickness of the wood. 

174. Kyire ror Preventinc WASTE IN PARING 
Fruits AND VEGETABLES, J. Briggs.—13th January, 
1881.—( Not proceeded with.) 2d. 

The blade is semicircular, so that its inner edge 
corresponds somewhat with the form of the fruit or 
vegetable. 

175. Heatine, &c., R. Jackson.—13th January, 1881. 
—(Not proceeded with.) 2d. 

This relates to means for heating workmen's cans, 
which can also be used as a lamp. The can has a 
space at bottom to receive a lamp, and in it a reflector 
is placed, suitable apertures being left to admit air 
and allow the smoke to escape. 

176. Hanp Sramps, G. J. S. Cooke and BE. Hurles.— 
13th Janvary, 1881.4 communication from E. 
Gumbs.) 6 

This relates to the reversing mechanism of stamps, 
in which the die when not in use a a position 
under and against the inking pad. Inside, at the 

of the frame, is pivotted an oscillating link 
with an excentric or cam slot. Upon the inner 
side of the link is a stud opposite a vertical slot in the 
centre of the stationary frame. The die is carried on 

a cross bar, which passes through slots in the inking 

pad frame, the die plate having an arm with a vertical 

slot, into which the pin of the link takes. 

178. Strrine ApparatuseEs, C. Pieper.—14th January, 
1881.—(A communication from A. Nagel and R. 
Kaemp) 6d. 

This consists in the combination with an inclined 
sieve S, oscillating on pivots P, and operated by tappet 
wheels N, of an adjusting mechanism, by means of 


178 


which the pivots P may be raised or lowered either 
py ed or by a different amount independently of 
each other, 


179. Preservine Foon, &c., E. Jackson and J. Ker- 
shaw.—14th January, 1881.—(Not proceeded with.) 


2d. 
The animal, directly after being killed, is placed in 
a heat-proof room, the air in which is dry and pure, 
and — cool by suitable means. The meat after 
having hung a sufficient time is wrapped in cotton 
steeped in glycerine and p in boxes lined with 
cotton, also steeped in glycerine, and when fastened 
down may be coated with fluid caoutchouc. 
181. Husxinc Rice, &c., J. H. CG. Martin.—l4th 
January, 1881. 6d. 
drum with a frictional surface of stone, or of a 
composition of emery, is in combination with a 
plane or curved surface, with an elastic or yielding 
covering placed in tangential contact with the surface 
of the drum. 
182. Compounns on Mixtures, H. Iutchin- 
son. —14th January, 1881. 4d. 
This rela’ the production of various coloured 
pound itable for the production of works of 
art, and also for making pipe joints, as well as for 
other purposes, and it consists in mixing any one or 
more of a-number of substances in a finely divided 
state with molten sulphur. It further relates to the 
method of casting such compounds in moulds by 
causing it to flow in at the bottom of the mould and 
by rising therein to drive out the air before it, thus 
preventing the formation of air holes in the casting. 
Enoines, W. Foulis.—14th January, 1881, 
The —— mixture is compressed in a pump from 
which it flows directly or through a sialon 3 intoa 
cylinder of larger capacity than the pump and is 
ignited as it enters. 


e cylinder A is divided by a 
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and when placed in the rowlocks a pin is. passe _ 
through the tube and the sides of the rowlocks so as 
to keep the oar in position, j 
161. THE TENSION OF FABRICS DURING 
BLeacuineG, &ec., W. Birch.—18th January, 1881,— 
(Not proceeded with.) 2d. : 
| 
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Avg. 19, 1881. 


layer of material of low-conducting power as described 
in patent No. 2422, a.p. 1880, the front part formi 
the working cylinder in which the piston works | 
round which water circulates, while the back 
receives the gaseous mixture. The pump C is 
from the crank shaft, and the charge passes from i 
pipe X through layers of wire gauze D into th 


annular space E formed between the inlet passage and 

the exterior of a plug fixed concentrically in the 
sage. The gaseous mixture then passes through 

passage F into the cylinder. The charge is ignited by 

a platinum cap heated by an intermittent jet in com- 

munication with the pump. 

183. FasTENtnc OR UNFASTENING 
Rattway CarriaGE Doors, 4. Ross and S&S. 
Palmer.—14th January, 1881.—{ Not proceeded with.) 


A rod is fitted on each side of the carriage, and is 
fitted with a projecting arm, which when “the rod is 
turned comes in front of each door and prevents it 
being opened. The rods of each carriage are connected 
by flexible connections, and the whole operated by the 
guard from his van. 

185. FuRNaces FOR THE MANUFACTURE OF IRON OR 
January, 1881.—{Not proceeded 
with.) 2d. 

A flue is arranged on each side of and immediately 
adjoining the working door, and serves to carry off 
the products of combustion and the gases from the 
metal. Cold air entering by the working door is 
drawn away by the flues and prevented from acting to 
chill the heated. metal in the _aeeeeneang 
186. Srxkrxc Woop Screws, 4. M. 

Clark.—1l4th January, 1831.—{A communication from 
J. Eckford.) 6d. 

The underside of the head of the screw is formed 
with cutting edges and intermediate spaces, which 
gradually increase in width and depth from the shank 
to the crown of the head, thus enabling the cutters to 
clear themselves. 

187. Mastine anp Riccrxec Boats, &c., A. M. Clark. 
—lith Janvary, 1881.—{A communication from J. 
McLeod.) Not proceeded with.) 2d. 

The mast is hung so that it may swing sideways on 
a fore-and-aft axle supported on the thwart of a boat, 
so that the mast may incline to leeward under a 
squall. The heel of the mast is in contact with an arc 
extending across the boat hull beneath the thwart, the 
lower point being supported on a block secured to the 
keelson, while its arms extend upward and outward 
through the thwart nearthe ends. The arc consists of 
a tube having an adjustable spring coiled about each 
arm. 

188. Sewrne Macuryes, J. C. Mewburn.—lith Janu- 
ary, 1881.—{A communication from E, Antoine.) 4d. 

This relates to means for heating the shuttle thread; 
Ais the support of the shuttle carrier B, C the shuttle 
chamber or box, G the frame of the machine, D is a 


tube lodged in the shuttle carrier. At the end this 

tube is tell-mouthed, and below it is a gas flame E, 

or other heating agent. The hot air and products of 

combustion pass from the tube D into the chamber C 

by an orifice at D!. 

189. Taps or Valves ror Bzer, &., J. K. Starley.— 
14th January, 1881. 64d. 

This consists of an outer tube inserted in the barrel 
or vessel, and having holes to allow the liquid to pass 
into it; and also an inner tube sliding within the 
former, and which has holes to correspond with those 
in the outer tube, when the inner tube is pulled out- 
wards. The front end of the inner tube has a hole for 
the escape of the liquid. 

190. Treatinc Caovrcnouc anp Gurra-percna, E. 
Edmords.—l4th January, 1881.—(A communication 
from G. M. Mowbray.) 4d. 

This relates to means for preventing the decom- 
posing changes taking place, and consists in heating 
the gums with melted naphthalinc at alow tempera- 
ture until perfect combination takes place, and subse- 
quently removing every particle of the recipient by 
spontaneous evaporation. 


192. Sprxxixc anp Cotton, &c., J. Mounsey. 
—14th January, 1881.—( Not proceeded with.) 2d. 

This consists in an improved mode of constructing 
the bolsters in which the spindles revolve. The out- 
side of these bolsters are provided with rings, washers, 
and collars for supporting the bobbins and regulating 
the drag according to the counts of yarn being spun or 
doubled. 


193. Drivine, &c., MACHINERY FOR Printinc, CALEN- 
DERING, AND TexTiLe Faprics, W. 
Mather.—14th January, 1881.{A communication 
from Messrs. Shaeffer, Lalance, and Co.) 


6d, 
This relates to a method of driving and varying to 
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any degree the speed of machinery for prin 
textile fabrics, and it consists of a wheel A fitted wi 


a friction clutch, so as to rotate or not with shaft X. 
This wheel gears with a pinion on the back shaft Y, 
carrying a mitre wheel B and a large spur wheel C 
running loose thereon, and having a long boss with 
two studs at right angles to and on opposite sides of 
the shaft. On each stud is a mitre wheel D gearing 
with wheel B, and also with a fourth wheel E on the 
other side of spur wheel C. The rims of wheels D pass 
through openings between the rim and boss of wheel 
C, so as to gear with wheels B and E. The latter is 
fixed on the boss of a spur wheel F running loose on 
shaft Y, and communicates motion by wheels to the 
printing or finishing machine. A friction disc K is 
mounted on shaft Y, and drives a friction pulley L 
capable of being moved to either side of the centre of 
disc K, so as to drive wheel C in either direction and 
obtaining required variation in the speed of wheel F, 
which drives the printing or finishing machine. 
194. Manvracture or Cakes, Biscuits, &c., W. R. 
Lake.—1l4th January, 1881.—(A communication from 
J. H. Mitchell.)\—(Not proceeded with.) 4d. 

This comprises the following :—First, provision for 
separating the pan table from the dough or material 
chamber or box, or vice versd, whereby the connection 
between the nozzle or outlet of the box and deposit is 
broken; Secondly, imparting to the pan conveyer 
intermittent motions of different extent; Thirdly, 
providing the dough or material chamber or box with 
a piston which alternately ejects and stops the flow of 
the material; Fourthly, imparting to the piston an 
additional advance motion on the return from the 
material box independent of theadvance motion into the 
box; Fifthly, an automatic stop motion to operate 
when the piston has descended to its full extent. 
195. Ciosr Sroves, H. Doulton and W. P. Rix.—l4th 

January, 1881. 10d. 


This stove consists of several superposed rings 


forming chambers and containing smoke and air pas- 
sages. The drawing is a vertical section of a stove. 
| 19°7. Treatment or Liquips, &c., W. R. 
Lake,—l4th January, 1881.—(A communication from 
G. B. Boomer.) 6d. 
This relates to apparatus for evaporating saccharine 
liquids so as to separate the saccharine matter from 


scum in the manufacture of jellies and syrups. The 
liquid is forced through a series of independent pipes 


A open at both ends and surrounded by a steam 
jacket, the liquid passing in at one end and out of the 
other into a reservoir B connected with the next pipe 
| below(passing thruugh a strainer plate in the reservoir), 
| and so on through the series; F are the steam pipes to 
| heat the pipes A, in which screws can be made to 
| revolve so as to force the liquid through. 


214. Firinc anp Workinc Furnaces ror Pottery, 
H. Tooth and A. Wilson.—lith January, 1881.— 
(Not proceeded with.) 2d. 

This relates, First, to improved methods of heating 
furnaces for burningor baking pottery, and consists 
| in firing the furnace by gas combined with jets of air ; 
| and Secondly, to placing the wares to be heated so that 
| the flames or heated gases from the furnace have access 
to them and pass amongst them. 


215. Macuivery ror Bortno, Facine, anp CHasinc 
Taps, &c., B. Sutcliffe—lith January, 1881.—( Not 
proceeded with.) 2d. 

A rotary spindle is employed, one end carrying 
cutting, boring, or chasing tools, the other end being 
received in a tube or hollow shaft provided with a rack 
and gearing with a ratchet wheel worked by levers so 
as to advance the rotary spindle and cutting tool, and 
- d the vo power applying the necessary pressure to 

tool. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Office Official Gazette. 
243,391. Hypraviic ELevator, William H. Milliken, 

San Francisco, Cal., assignor of one-half to Fredk. 
N. Wood.—Filed August 13th, 1880. 
Claim.—{1) In a hydraulic elevator, the combination 


of the 
well is 


ttom well lining A, through which the 
, plug B, placed after well is bored, and 


the water, and also for separating and removing the | 


stuffing-box D, having gland E, the whole forming a 

working cylinder, substantially as and for the purpose 

herein described. (1) In a hydraulic elevator, the 

adjustable joint connecting the head of the plunger G 

with the cage, consisting of the collar L and plates M 

and N fastened together, as a means of accommodating 

the casting of the cage, as and for the purpose herein 
described. 

248,406. Evecrric Lamp Surrort, Henry C. Sample 
and Franz Rabl, Philadelphia, Pa.—Filed April 
llth, 1881. 

Claim—In an electric lamp support, a vertical 
column or post, in combination with a curved arm at 


[243.406] 


the top, said arm projecting over the curbing and 
partly over the roadway, and an electric lamp adapted 
to be raised or lowered to or from the end of said arm, 
and at all times insulated therefrom, substantially as 
and for the purpose specified. 
243,415. Ain Brake Apparatus, George Westing- 
house, jun., Pittsburg, Pa.—Filed April 1st, 1881. 
Clain.—(1) The method of combining a compressed 
air system of brake apparatus and an automatic 
system by connecting the brake pipe of the former 


| 


with the exhaust port of the latter, substantially as 
set forth. (2) A cock K, having an exhaust pipe Z, in 
combination with the brake cylinder and exhaust pipe 
of an automatic brake apparatus, substantially as set 
forth. 
243,417. Fivip Pressure Brake, George Westing- 
house, jun., Pittsburg, Pa.—Filed March 31st, 1881. 
Claim.—(1) A pair of valves arranged in the lines of 
communication from a power chamber to a brake 
cylinder, and from the latter to the external air, in 
combination with an electrical apparatus adapted by 
the making or breaking of the circuit to shift such 
valves simultaneously, the one to an open and the 
other to a closed position, substantially as set forth. 
The valves D D!, arranged on the opposite arms of a 
lever E, pivotted on a rock shaft, in combination with 


243,477. Srraw-purnina Furnace, Jesse Walrath, 
Racine, Wis., assignor to the J. I. Case Thrashing 
Machine Company, same place.—Filed May 31st, 
1881. 

Claim.—({1) The combination, substantially as before 
set forth, of the ordinary fire-box of a steam boiler 
and an auxiliary fire-box outside, under the waist of 
the boiler, communicating through said ordinary fire- 
box with the flues of the boiler. (2) The combination, 
substantially as before set forth, of the ordinary fire- 


box of a steam boiler, the plate projecting forward 
from the rear end thereof, and the auxiliary fire-box 
under the waist of the boiler, communicating with 
said ordinary fire-box. (3) The combination, substan- 
tially as before set forth, of the ordinary fire-box of a 
steam boiler, an auxi fire-box under the waist of 
the boiler, communicating through said ordinary fire- 
box with the flues of the boiler, and the damper con- 
trolling the opening of communication between the 
fire-boxes., 

242,589. Macuine ror Insertinc GOOsE-NECKS AND 
COUPLINGS INTO FLEXIBLE Hose, John F. Mallinck- 
rodt, Denver, Colo.—Filed April 4th, 1881. 

Claim.—(1) The hose clamp or holder C, having 
handlJe C1, locking stirrup D, and nutted rods B B, in 


combination with the support E and slotted bed or 
table A, substantially as set forth. (2) The combina- 
tion of the tubular bearing G, having fixed excentric 
and stud, screw-threaded shaft F, having crank and 
fixed collar K, and recessed nut riding upon the 
excentric, all constructed and combined to operate 
substantially in the manner and for the purpose 


243.58) 
HOSE 


shown and specified. (3) The combination, upon the 
slotted bed or table A, of the adjustable clamping 
device C for holding the hose, clamping device 1 for 
holding the goose-neck or coupling, and mechanism 
for operating the clamping device I, substantially as 
and for the purpose herein shown and described, 
243,608. Covrtinc ror Tupine, Peter Patterson, 
McKeesport, assignor to himself and Edmund C, Con- 
verse, Pittsburg, Pa,—Filed April 18th, 1881. 
Claiim.—The improved union for tubing herein de- 
scribed, formed of the tubing having contracted ends 
threaded on the exterior, and the coupling corre- 


spondingly threaded and fitted around the contracted 
ends, the exterior of the coupling being approximately 
of the same diameter with the body of the tubing, sub- 
stantially as and for the purpose set forth. 
.634. Feep ror Macuine Toors 
William Sellers and J. Sellers Bancroft, Phila- 
delphia, Pa., said Bancroft assignor to suid Sellers. 
—Filed March 29th, 1881. 
Claim.—(1) A spiral pinion, a sliding spur gear, and 
a clutch, in combination, for transmitting and arrest- 
ing feed motion, substantially as for the purposes set 
forth, (2) A spiral pinion, a sliding spur gear, and a 


latched 
(8) A spiral 


in combination with the 
lever G, substantially as described. 
pinion, a sliding spur gear, and two toothed clutches, 
in combination with the lock lever A, substantially as 


toothed clutch, 


described. (4) The lock lever A, in combination with 
the reversible stop F, substantially as herein sct forth, 
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TuE Chinese Government has ordered from 
Germany war material to the amount of 
15,000,000 marks, and further orders are ex- 
pected. 

SouTH KENsINGTON MusruM.—Visitors during 
the week ending Aug. 13th, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 11,783; mercantile marine, 
building materials, and other collections, 6996. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 2012; 
mercantile marine, building materials, and other 
collections, 700. Total, 21,491. Average of corre- 
sponding week in former years, 20,600. Tota 
from the opening of the Museum, 20,245,661, 
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armatures E! and electro-magnets M, substantially as | 
set forth. (3) In combination with auxiliary reservoir | 
| Rl and compressing apparatus for keeping the same 
| continuously charged with fluid pressure, a brake 
| cylinder C and an interposed electrically-operated | 
ae valvular apparatus adapted to apply and release the | 
| brake power by breaking and restoring the electric | 
. circuit, substantially as set forth. 
a 
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THE FOUNDING OF THE BRITISH ASSO- 
CIATION, 


Tux British Association for the Advancement of Science 
is fifty years of age at Se time, and begins its 
“jubilee” meeting next Wednesday at York, the city in 
which it was born. Special pains have, therefore, been 
taken to make the meeting a good one. Men of consider- 
able scientific eminence will make a — of attending to 
take part in the proceedings, the Archbishop of York will 
be among those who will welcome the guests; moreover, 
the central position of York, and its being on the high 
road between London and Scotland, are circumstances 
which tell in favour of a good meeting. 

The English scientific world is in a state of glee at this its 
approaching “ jubilee,” a word suggestive of Sunday- 
schools, tea alk cake, flags and banners, a word which 
falls strangely on the ear when it is uttered by lips accus- 
tomed chiefly to the deliverance of technical phrases, 
The etymology of “ jubilee” is greatly disputed, but the 
most general belief is that it is derived from the horn of a 
ram, and that the year of jubilee is “the year of the blow- 
ing of the horn.” The i ilee was a Jewish festival, held 
every fiftieth year, and it embraced three main enact- 
ments, namely :—(1) That the soil should rest untilled 
during the year, and man live upon its natural produce ; 
(2) that all landed property should f° back to those 
former proprietors who had been compelled by poverty to 
sell it ; (3) that all slaves should be set free. The da 
was ushered in by the blast of a trumpet, a straight ram’s 


Fic | 


Incited by the success of the German Association, and 


by some ideas put forth in a work by Mr. Babbage, | 


entitled “ Reflections on the Decline of Science, and Some 
of its Causes,” Sir David Brewster determined to start 
the British Association for the Advancement of Science. 
He selected York for the first meeting, because it was a 
central place, and had a philosophical society which had 
been in existence for eight or nine years, and he wrote the 
following letter to Mr. Phillips, the secretary of that 
society :— 
** Allerby, by Melrose, Feb. 23rd, 1831. 
“Dear Sir,—I have taken the liberty of writing to you ona 
subject of considerable importance. It is proposed to establish a 
British Association of Men of Science, similar to that which has 
existed for eight years in Germany, and which is now patroni 
by the most powerful sovereigns in that part of Europe. The 
arrangements for the first meeting are in progress, and it is con- 
templated that it shall be held in York, as the most central 
city of the three kingdoms. My object in writing to you at pre- 
sent is to beg that you would ascertain if York will furnish the 
accommodation necessary for so _ a meeting, which might 
perhaps consist of 100 individuals; if the Philosophical Society 
would enter zealously into the plan, and if the mayor and infiu- 
ential persons in the town and in the vicinity would be likely to 
promote its objects. The principal objects of the society would be 
to make the cultivators of science acquainted with each other; to 
stimulate one another to new exertions; to bring the objects of 
science before the public eye, and to take measures for advanci 
its interests and accelerating its progress. The society wee 
possess no fund, make no collections, hold no property, the expense 


of each anniversary meeting being defrayed by the members who | 
are present, 
As these few observations will enable you to form a general 


| Phillips, the Rev. W. Scoresby, Sir John Sinclair, the Rev. 
W. Whewell, and Sir Alexander Wood. 

The first official report of the first meeting of the 
British Association was published in February, 1832, by 
Messrs. Thomas Wilson and Sons, High Ousegate, York. 
| This was reprinted in 1833 by Mr. John Murray, 
| of Albemarle-street, London, and bound in the same 
volume with the report of the second meeting of the Asso- 
ciation, which was held at Oxford in 1832. The third 
theeting, 1833, was in Cambridge. 

The opening meeting of the Association was held in the 
theatre of the Yorkshire Museum, on Tuesday, the 27th 
September, 1831; rather more than 300 persons were 
present ; the total number of tickets which hed been 
issued was 353. The meeting began at twelve o'clock at 
noon. On the motion of Dr. Brewster, Viscount Milton 
was voted into the chair, from which he gave a presidential 
address of five minutes’ duration. He expressed a hope 
that the Association would be a useful body, and that from 
a small beginning it might rise intoimportance. Heh 
it would remove obstacles to the progress of scienve, For 
instance, the fiscal laws of the country offered obstacles to 
scientific improvements ; the regulations relating to the 
manufacture of glass greatly hampered the progress of the 
| science of optics. The Rev. Wm. Vernon Harcourt, chair- 
| man of the committee of management, then sail a few 
| words to the effect that the Association was formed upon 
the model of one which had existed in Germany for several 
years. After Mr. Phillips had made a statement alout the 


FIG.4, 


“SLIPWAY 8.—(For description see next page.) 


horn instrument, with a gold mouthpiece. According to | opinion of the object in view, I shall only add that the time of 


the Mishna Rosh Ha Shana, on this day every Israelite 
blew nine blasts, so as to make “the trumpet sound 
throughout the land,” nor is there any reason to su 


| 


that the members of the British Association will be bebind- | 
hand in the peatrnniee of this duty ; a few of them have | 


always displayed an aptitude for blowi 
trumpets, especially the small minority who have had 
wares to advertise in oe read in the sections. 

In 1849 a “Handbook of the British Association,” 
written by Mrs. Margaret Fison, was published by 
Messrs. Longmans, and dedicated by permission to Sir 
Roderick Murchison. It is a closely printed book of 219 
pages. She sets forth that, practically speaking, the 
Association was started by Sir David Brewster, and that 
Sir Humphrey Davy, Sir John Herschel, and Professor 
Playfair had been about that time promulgating ideas 
showing the for some step. Sir David 
Brewster conceived the idea of holding annual meetin 
of scientific men like those which had proved of so muc 
value in Germany. The German annual con of 
scientific men was founded in 1822 by Dr. Oken, of 
Munich. The first meeting was held at Leipsic for the 
purpose of making students of natural science and medical 
men acquainted with each other, and it was attended by 
but twenty residents in Leipsic and twelve visitors. 
During the next six years the meetings increased in 
importance, that of 1827 being held in Munich, and 
patronised by the King of Bavaria. On the 18th Sep- 
tember, 1828, the congress assembled in Berlin under the 

tronage of the King, and the presidency of Baron Von 

umboldt ; Mr. Babbage was the only Englishman pre- 
sent, and he recorded his opinion of it in an article in the 
“Edinburgh Journal of Science.” At a soirée given by the 
president on the same date, 1200 persons were present, 
among whom was the King of Prussia. In 1830, the year 
before the -founding of the British Association, the 
_ German Congress met in Hamburgh, and among the 285 
visitors from a distance in attendance were Professor 
Johnstone, Dr. Traill, Mr. Bab , and Professor Pillans, 
Professor Johnstone wrote a full account of it to the 
“Edinburgh Journal of Science.” 


their own) 


| scientific men, personal friends of his own. 


meeting which is likely to be most convenient would be about the 
18th or 25th of July.—I am, dear Sir, ever most as, 

Phillips, Esq. BREWSTER.” 

The Philosophical Society and the Mayor and magis- 
trates of York received the proposition favourably ; so 
also did the Archbishop of York, who offered hospitality 
to the leading members of the Association at his palace. 
Among the scientific men who warmly supported Sir 


David Brewster in the undertaking from the first were Sir | 


Roderick Murchison, Mr. Robison, Mr. Forbes, Professor 
Johnstone, and Professor Philli The month of Septem- 
ber was finally fixed upon as the best for the holding of 
the opening meetings. 

At Oxford, shortly before his death, Professor Phillips 
described to us his anxieties about this first meeting. In 
the morning he took a walk in the Museum Gardens in 


| the hope of meeting illustrious strangers and scientific 


A little later he met four or five 
But the 
meeting after all proved not so bad for a first start. 

The following were the first officers of the British Asso- 
ciation Charles William, Viscount Milton, 
F.R.S., President of the Yorkshire Philosophical Society. 
President elect: The Rev. William Buckland, D.D., F.R.S., 
Professor of Geology and Mineralogy, Oxford. Vice- 

resident: The Rev. William Vernon Harcourt, F.R.S., 
ee the Yorkshire Philosophical Society. Vice- 
residents elect: Sir David Brewster, D., and the Rev. 

Villiam Whewell, F.R.S., Professor of Mineralogy, Cam- 
bridge. Treasurer: Mr. Jonathan Gray, of York. Secre- 
taries: York—Mr. William Gray, jun., and Mr. John 
Phillips, F.G.S., secretaries to the Yorkshire Philosophical 
Society ; London—The Rev. J. Yates, F.L.S.; Edinburgh 
—Mr. J. Robison, secretary to the Royal Society of Edin- 
burgh; Oxford—Mr. Charles Danberry, M.D., and the 
Rev. Baden Powell, F.R.S. The Association started with 
about 250 members, among whom were Dr. Abercrombie, 
Mr. Babbage, Sir D. Brewster, Dr. Christison, Mr. John 
Dalton, Mr, Charles Danberry, Sir Philip Egerton, Sir 
John Forbes, the Rev. W. Vernon Harcourt, Mr. Charles 
Lyell, Mr, R. J. Murchison, Mr, John Phillips, Sir Thos. 


visitors, but found none. 


‘number and nature of the invitations to attend the meet- 
| ing which had been sent out, Mr. Vernon Harcourt read 
| extracts from the letters of those who could not attend, 
| including one from Mr. Faraday, who put forth the plea 
| of pressing engagements elsewhere. Mr. next 
| cualichead the plan of action which had been laid down 
| for the Association, and its pro constitution ; he also 
| incidentally described the founding of the Royal Society, 
| which originally was a kind of college. Dr. Brewster, Mr. 
Roderick Murchison, Dr. Pearson, and Mr. Robison also 
spoke to various resolutions pro at the meeting. It 
was resolved unanimously:—‘That an Association be 
formed to be called the British Association for the 
Advancement of Science, the objects of which shall be to 
give a stronger impulse and more systematic direction to 
scientific inquiry, to promote the intercourse of those who 
cultivate science in different parts of the British Empire 
with one another, and with foreign philosophers, and to 
obtain a greater degree of national attention to the objects 
of science, and a removal of any disadvantages of a public 
nature which impede its progress.” 

The sectional work began before the Association was actu- 
ally formed. The opening samp Aa described was held 
on a Tuesday, yet the preceding 
Phillips had given an account of the most remarkable 
phenomena in the geology of Yorkshire. On the Tuesday 
nearly all the time was occupied in the formation of the 
Association, but a part of a letter from Mr. George 
Harvey, F.R.S., was read, on “The Geometrical Analysis 
of the Ancients.” On Tuesday evening, Mr. Abraham 
delivered a lecture on magnetism, and exhibited his 

etical apparatus for protecting the eyes and lungs of 
the Sheffield grinders from particles of steel. On Wednes- 
day, Dr. Brewster communicated a paper on mineralogy, 
and an essay by Dr. Henry on “The Philosophical 
Character of Dr. -Priestley,’ was read. On Wednesday 
evening Mr. R. Potter, jun., read a description of his new 
construction of a reflecting microscope; we know several 
opticians now who would not object to give an evening 
lecture to the British Association on their improvements 
in microscopes ; ry would make it in verity “an evening 
| of the blowing of the horn.” On Thursday morning, Mr, 
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Dalton read a paper “On Food and its Influence on Secre- 
tions,” after which Mr. R. Potter, jun., came to the front 
again with some remarks on one of Fresnel’s theories 
about light. The place of abode of the active Mr. Potter 
was Simedley Hall, Manchester. On the same day Mr. 
William Hutton read a geological memoir, and Mr. 
Roderick Murchison criticised the same. Mr. Johnston 
described vanadium and its ores, Mr. Witham read a botani- 
cal paper, followed by a note by Dr. Henry on the yellow 
copper pyrites of Anglesea. On Thursday evening Mr. 
Scoresby gave an experimental lecture on magnetism, and 
finished it on Friday morning. On Friday, also, Dr. 
Brewster read a paper on the crystalline lens in the eyes of 
various animals, and Mr. Murchison spoke on the geology 
of Preston. Dr. Daubeny spoke of hot springs and 
volcanos. On Friday the indefatigable Mr. Potter, jun., 
described some experiments on electrical discharges in 
vacuo, and Dr, Warwick, Dr. Daubeny, and Mr. Osborn 
communicated items of interest. On Saturday Mr. Dalton 
described some physiological observations, Mr. Allan 
described a beryl belonging to Don Pedro, Mr. Robison 
described his linseed oil barometer, and Mr. Forbes read 
an essay on the barometer. Sir James South sent ina 
communication on the satellites of Jupiter. On Saturday 
evening Dr. Daubeny called attention to experiments with 
coal gas, and the Rev. W. Vernon Harcourt exhibited a 
lamp constructed upon a new principle. Dr. Brewster 
contributed an essay on spectrum analysis, and Professor 
Gazzari another on detecting traces of writing which have 
been fraudulently erased. Thus three or four scientific 
papers per day sutticed for the first members of the British 
Association. 

The share of the British Association in various dis- 
coveries and inventions made during the first thirty-three 
years of its existence was summarised by Professor 
Phillips, in his presidential address to the Association in 
1865. He said :—“ We had a part in all. In some of 
them we took the foremost place by the frequency of our 
discussions, the urgency of our recommendations, the 
employment of our influence, and the grant of our funds, 
For others we gave all our strength to support the Royal 
Society and other institutions in their efforts to accom- 
plish purposes which we approve. In all instances our 
elastic system responds quickly to pressure, and returns 
the friendly impulse. If we look back on the work of 
previous years, it is easy to mark the special action of the 
Association in fields which could hardly be entered by any 
other adventurers.” He added that many valuable labours 
were undertaken in consequence of the reports of the 
Association on special branches of science, and he gave 
illustrations how the Association had promoted a 
astronomy, researches relating to the tides, deep-sea 
exploration, waves, lines for ships, meteorology, magnetic 
observations, earthquakes, electricity, the influence of the 
prolonged action of heat, and the methods of manufactur- 
ing iron and steel. His remarks on these heads occupy 
about three pages of the 1865 Report. 

The Proaress of the British Association. 


‘Paid out for 


Attend- Amount 


Year. Dlace of mecting. 
a0f7 86 a & 
1831 York 353 - 
1832 Oxford ... - 
1833 Cambridge 900 - 
1834 Edinburgh ; 1298 2 0 0 
1835 Dublin ... 167 «0 
1836 Bristol . 135 i 0 0 
1837 Liverpool : 1840 922 12 6 
1838 Newcastle-on-Tyne 2400 982 2 2 
1839 Birmingham... 1438 159 11 0 
1840 Glasgow 1353 - 146 16 4 
1841 Plymouth 891 1235 10 11 
1842 Manchester 1315 ~- 1449 17 8 
1843 Cork 1565 10 2 
18H York 98112 8 
1845 Cambridge 1079 —— 831 9 9 
1846 Southampton 857 — 685 16 0 
1847 Oxford ... 1320 -= 208 5 4 
1848 Swansea 819 707 0 O| 275 1 8 
1849 Birmingham... 1071 #3 0 0; 15919 6 
1850 Edinburgh 1241 108 0 0] 3418 0 
1851 Ipswich 710 620 0 0; 391 9 7 
1852 Belfast 1108 «168 0 0; 304 6 7 
1853 Hull 76 93 0 0] 20 0 0 
1854 Liverpool 1802-1882 0 0; 38019 7 
1855 Glasgow 2133 «62311 0 0} 48016 4 
1856 Cheltenham 11155 1098 0 0| 73413 9 
1857 Dublin 2022 215 0 0| 3715 4 
1858 Leeds ; 1698 1931 0 0} 61818 2 
1859 |Aberdeen : 2564 2782 0 0} 68411 1 
1860 Oxford ... 1689 1604 0 0| 76619 6 
1861 Manchester 3138 3944 0 0/1111 510 
1862 Cambridge : 1161 1089 0 0/| 129316 6 
1863 Newcastle-on-Tyne 3335 3640 0 1608 310 
1904 (Beth Ct... 2802-2965 0 0/1289 15 8 
1865 Birmingham... 1997 2227 0 0} 1591 7 10 
1866 Nottingham ... 2303 «2469 0 0/| 17113 -4 
1867 Dundee... 2444 +2613 0 0/1739 4 0 
1868 Norwich 200i 2042 0 0/1940 0 0 
1869 Exeter ... 1856 1931 0 0} 1622 0 0 
1870- Liverpool 2878 3096 0 0/1572 0 0 
1871 |Edinburgh 2463 2575 0 0/1472 2 6 
1872 |Brighton 2533 2649 0/128) 0 0 
1873 |Bradford 1983 2120 0 0/| 168 0 0 
1874 |Belfast .. 1951 1979 0 0| 115116 0 
1875 Bristol .. 2248 2397 0 0/| 960 0 
1876 Glasgow 2774 3023 0 0/1092 4 2 
1877 Plymouth 1229 1268 0 0/1128 9 7 
1878 Dublin ... 257 2615 0 0; 72516 6 
1879 Sheffield .. 1404 1423 0 108011 11 
1880 Swansea 899 0 0| 731 7 7 


On the 14th of February, 1868, a biographical notice, a 
column long; of Sir David Brewster, was published in THz 
Encrxeer. “Chambers’s Encyclopedia” also contains a 
biographical sketch, and from these two sources the follow- 
ing items in relation to his career are gathered. 

Sir David Brewster was born at Jedburgh, December 
llth, 1781, and was educated for the Church of Scotland 
at the University of Edinburgh. He, however, had a 
taste for science, more especially optics, and in 1808 
became editor of the “Edinburgh Encyclopedia.” The 


kaleidoscope was invented by him in 1816. In 1819 he 


and Professor Jamieson established the “ Edinburgh Philo- 
sophical Journal,” and in 1831 he was the chief founder of 
the British Association for the Advancement of Science, 
In 1815 he obtained the pe op medal of the Royal Society 
for an optical discovery, and soon afterwards was elected 
a Fellow ; in 1816 he received half the physical prize from 
the Frerch Institute offered for two of the most important 
discoveries made in Europe during the preceding two 
years ; in 1819 the Royal Society awarded him the Rum- 
ford gold medal; in 1832 he was knighted, and had a 
pension conferred on him ; in 1838 he was chosen Principal 
of the United Colleges of St. Leonard, St. Salvador, and 
St. Andrew’s ; in 1849 he was elected one of the eight 
Foreign Associates of the French Institute—a mark of 
very high scientific distinction. He presided over the 
British Association at Edinburgh in 1850, and in 1851 over 
the Peace Congress held in London. In 1859, on the death 
of Dr. John Lee, he was chosen principal of Edinburgh 
University. He was also a magistrate of the county of 
Roxburgh. He was a voluminous writer, and his principal 
works consist of “ The Edinburgh Encylopedia ” (eighteen 
4to, vols), in which the optical articles are principally by 
him ; the “ Treatise on New Philosophical Instruments,” 
1813; the “Treatise on Optics” in“ Lardner’s Encyclopedia ;” 
the “ Letters on Natural Magic,” 1832 ; a“ Treatise on the 
Microscope,” 1837 ; the “ Life of Sir Isaac Newton,” 1828, 
re-published in an enlarged form in 1855 ; “ More Worlds 
than One,” 1854 ; “The Martyrs of Science,” 1856 ; “ The 
Stereoscope, its History, Theory, and Construction,” 1857 ; 
and “ The Kaleidoscope, its History, Theory, and Construc- 
tion,” 1857. His numerous scientific papers were con- 
tributed chiefly to the “ Edinburgh Philosophical Trans- 
actions.” He died on Monday, February 10th, 1868, 
aged 87. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Tue last paper read at the Newcastle meeting was by 
Mr, William Boyd, of Wallsend-on-Tyne, 


On Stipways, 

The author described at some length the various systems 
employed for hauling -up vessels on slipways. There are 
Armstrong’s hydraulic, Figs. 1 and 2, page 145, Hayward 
Tyler and Co.’s hydraulic, Fig. 3, Day, Summers, and Co.'s, 
described in Tue Encinerr for September 12th, 1879. 
Thompson's system, Figs. 4 and 5, designed by Mr. John 
Thompson, of Newcastle, and Mr. T. B. Lightfoot, in use 
at the slipways of Messrs, Cleland and Ce., and Messrs, 
Palmer's Shipbuilding Company, on the Tyne; at Penarth 
Docks; and at Messrs. Raylton Dixon and Co.'s Works, 
Middlesbrough, and consisting of atreble-powered hydraulic 


hauling apparatus placed at the top of the ways, and 
connected by means of suitable crosshead and rods to a 
double set of main hauling links, which extend nearly to 
the bottom of the ways. The three powers are obtained 
by allowing the pressure—which may be taken either 
direct from a pump or from an accumulator—to act respec- 
tively on the centre ram alone, on the two outer rams, or on 
all three together, and lastly, the Wallsend system, Figs. 7, 
8, 9,and 10, used atthe Wallsend Slipway. Its chief pecu- 
liarity lies in the length of the slips, which measure 1000ft. 
from the end of the rails to the end of the hydraulic cylinder. 
The machinery was constructed by Messrs. 8. and H 
Morton and Co., of Leith, in the year 1873; but the 
system was first designed by the late Mr. Morton in the 
year 1819, and was carried into comparatively general use 
in succeeding years. The cradle consists of a main body 
of timber framing, 173ft. long, and extended by “ ekes” in 
the centre to 284ft. long. These “ekes” are balks of 
timber surrounding a wrought iron bar, and running 
on wheels on the centre rail. On the top of the longi- 
tudinal timbers, which are supported by transverse balks 
resting on a slag foundation, are fixed cast iron rails, 
weighing 3 cwt. per running foot for the centre rails, and 
1 ewt. per running foot for the outer rails; on the latter 
there run two extensions or continuations of the main 
cradle framing, and upon these rest the transverse arms 
which support the sliding bilge blocks. The weight of 
the whole structure is about 160 tons. When a vessel is 
“relieved,” as described hereafter, these arms swing on 
strong centre pins into a longitudinal position, and allow 
the cradle to be removed entirely from under the vessel. 
The motive power for each slipway consists of a hydraulic 
cylinder, the ram or plunger of which is 15in. diameter 


and 10ft. stroke, corresponding with the length of the 
links. Water is forced into the cylinder by three pumps, 
each 34 diameter and 12in. stroke, making in quick gear 
fifty strokes per minute, and in slow gear twenty-five 
strokes per minute, Attached to the outer end of 
the ram is a strong crosshead, and connected to it 
are two wrought iron rods, passing backwards out- 
side the cylinder; these are again joined together by a 
second crosshead, to which a series of links leading down 
the slipway to the cradle are successively attached, ‘These 
links are of wrought iron, each 10ft. long from centre to 
centre of the eyes, and 3jin. diameter, giving a sectional 
area of 11°04 square inches. The pins are of steel of same 
diameter, In connection with the gearing of the pumps 
is a chain-wheel working an ordinary short desk chain, 
called the “ back chain,” which is used for pulling up the 
onpiy cradle after a vessel is launched, and also for pulling 
it down into its final position to receive a vessel coming ou 
for repairs, The mode of operation is as follows :—The 
cradle is run down into the water by its own weight, 
assisted occasionally by the back chain, which is sometimes 
rendered necessary by the accumulation of mud lying at 
the lower ends of the slipways, into which the cradle has to 
force its way; again, in the case of large and long vessels, 
the lower end of the cradle is often pulled 40ft. or 50ft. over 
the rails, and rests on the hard mud-bank existing outside, 
The vessel to be taken on the cradle is then guided into 
an approximate position by ropes carried to capstans on the 
jetties. Attached to each end of the cradle are two long 
iron rods, each hinged at the lower ends, and fixed a few 
inches on each side of the centre line of the cradle, so as 
to enable them to be raised from a horizontal to a vertical 
position ; the outer ends of these rods are buoyed, and 
when the vessel is approximately in the proper position 
light ropes fastened to the rods are passed on board ship 
and hauled up tight. The iron rods, thus raised to a 
vertical position, form two guides between which the 
vessel can be accurately placed on the keel blocks, guided 
by the controlling ropes on shore. The cradle is then 
hauled slowly up the ways by the hydraulic ram, till the 
stem grounds and settles on the foremost “eke,” the stern 
being still afloat. Two similar rods to those described 
above are attached to the lower end of the cradle, and the 
stern of the ship is in like manner guided between them, 
till by the concurrent upward movement of the cradle the 
whole length of the keel rests on the line of keel blocks, 
The moment this operation is complete, the bilge blocks, 
sliding on the transverse arms, are hauled into position 
against the bilge of the vessel by ropes passed on to the 
nearest jetty, and when pulled home the ropes are passed 
on board the vessel and there made tight. The vessel is 
then safely and securely seated on the cradle, The opera- 
tion of hauling up now commences, The length of each 
link is 10ft., corresponding with the stroke of the hydrau- 
lic ram, as before described. Each time the ram with its 
crosshead is forced by the pumps out of the cylinder, the 
cradle with its burden, sat the connecting series of links, 
advance the length of one link, or 10ft. The outlet valve 
is then opened, the water escapes, and the vessel falls back 
on to pawls attached to the underside of the cradle, which 
catch into teeth cast on the centre rail. A counterbalance 
weight brings the ram back into the cylinder; a link is 
removed by means of a small travelling crane, and a new 
attachment is made between the crosshead of the ram and 
the next link of the series. This process is repeated until 
the cradle and the vessel thereon is pulled clear of the 
water. 

When a vessel is to be launched, the reverse process 
takes oy All the pawls, except one or two at the fore 
end of the cradle, are tied up; these two are worked by 
hand till the vessel is lowered far enough down the slip- 
way to allow of launching, when these in turn are also 
tied up and the vessel rests for a short time on one single 
saa or “dagger.” The lowest link is then disconnected 
rom the fore end of the cradle, and the dagger being 
knocked away, the cradle with its burden runs down the 
ways, and, as deeper water is reached, the vessel floats 
away from it. The back chain before alluded to is then 
connected to the toothed wheel at the head of the slipway, 
and by its means the empty cradle is pulled up the 
slipway till it is again at 4 

The actual rate of progress up the slipway is about as 
follows :—With single rods, for light vessels in quick gear, 
2} to 3 min. per a ; with single rods, for heavier vessels 
in slow gear, 45 to 5 min. per rod. When the size and 
weight of the vessel exceeds a .certain limit, a double tier 
of rods is laid, connecting the crosshead of the hydraulic 
ram with a similar crosshead attached to the foremost eke. 
Hence, although when the vessel is actually moving the 
rate of progress remains as stated above, yet owing to the 
longer time occupied in the removal of the successive rods 
the total time is about as follows :—Double rods, com- 
paratively light vessels, quick gear, 5 min. per rod ; double 
rods, very heavy vessels, slow gear,6 to 7 min, per rod, 
The total distance traversed by the cradle from the point 
where it first receives its burden is about 240ft.; and the 
time occupied may be taken as about two hours with single 
rods, and three and a-half hours with double rods, exclusive 
of course of the time required to place the vessel on the 
cradle, which is usually about three-quarters of an hour. 

The author then compared the woe | with dry docks, 
and stated that 714 vessels have been taken on these slip- 
ways since their opening in January, 1874, to June 30th, 
1881, a period of 64 years, and not a single accident of any 
kind has happened to any one vessel by reason of defect or 
insufficiency in the system employed 

He then described the mode by which the upper 
portions of the slipways are made available, which 
enables two vessels, each say 300ft. long, to be 
“slipped” one behind the other on each slipway clear of 
the water. It has been already stated that the slipways 
measure 1000ft. long from end to end. When it is required 
to use the upper portion of the slipways, ¢g., when 
extensive repairs or alterations are in question, or when a 
vessel is to be lengthened, the cradle carrying the vessel is 
hauled, as before described, right up to the top of the 
ways, leaving space for another vessel between it and high 
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water. When in this position the operation of “ relieving” 
is undertaken, This is commenced by placing between 
each pair of arms strong blocks of timber as bilge 
blocks, — eventually of a ta the whole weight of 
the vessel. Commencing just forward of the foremost 
arm, and simultaneously on the port and starboard, these 
new bilge blocks are very tightly wedged against the bilge 
or underside of the vessel; the weight of the vessel is 
then removed from the bilge blocks sliding on the arm, and 
taken by the new bilge blocks resting on the ground. The 
bilge block on the arm is then slid out from under the 
vessel, and the arm is free to be moved from a transverse 
to a longitudinal position, This process is continued till 
all the arms on each side of the vessel are free of it; and 
the ship now rests solely on the new wigs blocks, and on 
the keel blocks upon the cradle, These latter are discon- 
nected in their turn in the following way. On the centre 
line of the cradle are short hydraulic presses, which are 
connected by pipes laid beneath the surface of the ground 
with the pumps used for the hydraulic cylinder, These 
being set going, water is forced into all these presses 
simultaneously, and the whole vessel is raised very slightly 
but sufliciently to allow of the removal of the centre keel 
blocks. When the pressure is relieved, the vessel sinks 

«dually back on to the new bilge blocks just described. 
‘he whole cradle is now clear and free of the superin- 
cumbent vessel, The cradle is then allowed to move down 
the slipway, and is ready to be used for the reception of 
other vessels for painting or slight repairs, till the heavier 
work upon the “relieved” vessel is completed, She is 
then placed again on the cradle by a process exactly the 
converse of that just described, and is lowered down the 
slipway for launching, In conclusion the writer appended 
a table showing a comparison of the power actually 
required to haul up a number of vessels—of which he had 
been able to obtain the exact rg re weight—as 
ascertained by the registration of the gauge attached to 
the hydraulic cylinder, and compared with the theoretical 
power required, as obtained by calculation. From this it 
appears that the power actually required is always in 
excess of that found by calculation. 

No discussion ensued on this paper, which was read in a 
rreat hurry at the last moment, very few members remain- 
ing to hear it read, The slipway was visited in the after- 
noon of the same day. 


THE ELECTRIC LIGHT AT KING'S CROSS. 


Tue installation of the Crompton light at the King’s Cross 
Station of the Great Northern Railway will enable any person, 
who may be desirous of so doing, to easily compare the more 
prominent of the electric light systems. He can see the effect 
of the Jablochkoff system onthe Embankment, of Siemens’s in the 
streets of the City and at the British and Kensington Museums, 
of the Brush at Paddington and Charing-cross and in the City, 
of the Brockie at Cannon-street and the Post-office, and so on. 
The superficial observer can, however, gain no idea of the 
economy of the systems—he gains a knowledge of externals only. 
This light to him has violent fluctuations, that has periodic 
fluctuations, the other is less brilliant. To such an observer we 
think the Crompton light would specially commend itself. During 
our visits to King’s Cross it has been very steady, and the station 
has been well lighted. A closer investigation of the subject 
shows that such a result was to have been expected, Mr. 
Crompton seems to have made a deliberate study of not only the 
salient requirements of electric lighting, but also of those minute 
details the perfection of which go far to make a system success- 
ful. The reader will gather, from the sectional view of the 
station shown, an approximate idea of the position of the lamps 
when at work, The station proper is divided into two bays, each 
105ft. wide, 880ft. long, and 72ft. high, but to the arrival plat- 
form must be added the cab stand, 40ft. wide, which has to be 
lighted. There are twelve lamps within the station, six to each 
bay, and two larger lamps at the corners of the station in front. 
The area lighted by each of the inside lamps is over 18,000 square 
feet, or nearly half an acre, the total area lighted being 220,000 
square feet. 

The lamps, which were illustrated and described in Tue Enat- 
NEER, 30th April, 1880, are suspended at a height of about 28ft. 
from the platform on the departure side, and 32ft. on the arrival 
side. The twelve lamps are arranged in four circuits of three 
lamps each, two circuits in each bay, the alternate lamps being in 
different circuits, so that if any accident happens to one of the 
circuits, only the lamps in that particular circuit are affected, the 
light of that part of the station being diminished one-half. The 
light from the lamps in one circuit is found practically sufficient 
for all necessary purposes. Each lamp is hung with a counter- 

»0i8e, as shown in figure, which represents a double lamp—or a 
lon with two sets of carbons—so that it can be hauled down, 
examined, and replaced in a few seconds. By a very simple and 
ingenious cut-out arrangement, should any lamp fail to work, it 
is at once automatically cut out of its circuit, without in any way 
affecting the other lamps in the circuit. The drawing shows the 
arrangement. The current from line enters the apparatus by the 
binding screw as shown, passing through the wires of the electro- 
magnet, causing an attraction of the armature, which presses down 
aspring. The first binding screw is directly connected to another 
fixed at the end of the armature, which under certain circum- 
stances makes contact with a binding screw connected to the 
second lamp. Ordinarily the current passes from line through 
the magnet coils to lamp B. If, however, this lamp fails, the 
magnet no longer attracts the armature, the spring exerts its 
influence, and contact is made direct to lamp A. The roads of the 
currentareshown by the dotted lines. Itis not, however, sufficient to 
be able tocut out any lamp, but it isnecessary for steadiness that the 
electrical resistance of the circuit should be as constant as pos- 
sible. Mr. Crompton therefore arranges that on cutting out a 
lamp, a coil equal in resistance to the lamp cut out is introduced 
into the circuit. This arrangement is better shown in the dia- 
gram of the wire connections in the interior of the station. A 
and B represent the flexible leading wires of two circuits from 
the machines coming through the station roof, C representing 
the return wire common to both circuits. The wire x leads from 
line to cut-out apparatus, y from the cut-out to the lamps, and 
as previously explained these are the wires ordinarily conducting 
the current—but should the cut-out action come into play the 
current passes from the apparatus through the coil and wire shown 
by z. We may here state that the two outside lamps are on a 
separate circuit, and are placed at a height of about 70ft. These 
lights have an intensity of about 6000-candle power each, as 
against 4000-candle power each of the inside lights. 

The electric current is supplied by five Biirgin dynamo 
machines, built by Messrs, Crompton and Co. These machines 


are specially constructed to run at a high speed. Two small 
dynamo machines are used to excite the field magnets of these 
machines. The construction of the machine will be better under- 
stood from the sections herewith given, and special notice should 
be directed to the armature, A number of separate sections are 
wound upon a core formed of iron tape. The number of sections 
is variable. The core in the diagram is shown as hexagonal, 
The armature is composed of any number of such elements, In 
the three-light Biirgin machine the armature has forty-eight 
coils, each 48ft. long of ‘065in, copper covered wire, the weight 
of wire being 251b. The field electro-magnets of four coils, each 
760ft. long, with a total weight of 140 lb. The resistance of the 
armature between the brushes is said to be 1°6 ohms; that of 
the magnets, 1°2 ohins, giving a total resistance between the 
terminals of 2°30hms. The E.M.F., at 1500 revolutions per 
minute, is given as 195 volts; at 1600 revolutions as 206°5 volta, 
through 13°16 ohms resistance. The weight of one of these 
machines is a little over 6cwt. The core or ring of each 
element is supported by arms radiated from a hub, It will be 
noticed that the method adopted in winding the coils of the 
armature is calculated to bring the wire more under the influ- 
ence of the field magnets than if wound regularly. The coils 
are connected successively with each other, the end of the last 
coil joined to the beginning of the first coil, so that all the coils 
form a single closed circuit. Each of the joints is connected with 
the corresponding plate of the commutator, which is composed of 
the same number of plates as the cylinder has coils. The 
current is taken from the commutator by brushes in the 
ordinary way. The following were figures obtained at King’s Cross 
with three lights in circuit. On July 12th the mean of twelve 
experiments gave a sixteen Weber current with 1480 revolutions, 
the horse-power per light absorbed being 1°49. On August 6th, 
with three lights in circuit, a sixteen Weber current was 
obtained with 1460 revolutions, the horse-power absorbed being 
per light 1°48 ; and on the same day with 1340 revolutions, 
1'37-horse power per light was absorbed, and a 14°8 Weber 
current obtained, The resistance of three lamp carbons and 
arcs found as the result of -numerous experiments is about 
9°36 ohms, using Carré’s carbons 13 mm. diameter, and adjust- 
ing the lamp are to give the greatest light and steadiness, The 
total resistance of each circuit is about 13°26 ohms, thus 
9°36 ohms in lamps, 1°10 in conducting wires, and 2°80 resistance 
of dynamo from terminal to terminal. From these figures it is 
calculated that 63 per cent. of the gross power is obtained as 
useful effect in the are. 

The dynamo machines at King’s Cross are driven by a semi- 
portable engine constructed to special design by Messrs, Mar- 
shall, of Gainsborough. The engine is of 12-horse power 
nominal, but will work up to 35-horse power, about 29-horse 
power indicated being required when all the lamps are in action. 


THE ITALIAN NATIONAL EXHIBITION AT 
MILAN. 
Il. 

In my previous communication I summarily noticed the 
various horizontal and vertical engines exhibited at this show, 
without in any way attempting a detailed criticism, or a close 
technical comparison between those engines. It is but a similarly 
short notice that I propose with respect to the locomotives and 
other classes of machinery. Generally the horizontal engines of 
Italian make partake more of the English than of the French 
character or style, and this is no doubt due to the fact that few 
such motors have been imported from France, and many, on the 
contrary, from England. The reverse appears to be the case with 
respect to locomotive engines, notwithstanding most of the best 
English constructors, such as Messrs. Beyer, Peacock, and Co., 
Sharp, Stewart, and Co., Stephenson, and some other of your 
engineering firms have supplied many locomotives for the Italian 
railways. 

There are six railway and three tramway engines of Italian 
build, besides a tank engine by the Esslingen Works, and an 
Agudio’s rope locomotive for steep inclines. As many as seven 
or eight years ago I recollect noticing locomotives by the Impressa 
Industriale of Naples at work on several railways ; now not one 
from these works is visible at the Exhibition, but I notice the 
name of the Comendator Cottran, director of those works, as 
designer of one of the locomotives, and prominently connected 
with some of the cars and carriages constructed at other works. 
The first place is undoubtedly held by the Turin Loco- 
motive Works of the North Italian Railways, under the able 
direction of Signor Kossuth. In 1878 these works were unable 
to turn out anything worthy of being sent to the Paris Exhibi- 
tion, but now, three years later, we have proofs of a vei 
different state of things, and these works have contributed a 
very fine, substantially built, and well finished passenger engine, 
embracing several of the most recent improvements, to the 
Exhibition. The engine is named Torino, and is designed to 
run on lines having sharp curves and considerable inclines, such 
as, for example, the Mediterranean coast line. It is carried on 
four coupled wheels and a bogie truck, and is fitted with the 
Smith-Hardy vacuum brake, and with Chiazzari’s patent inject- 
ing pump, as well as with Mazza’s patent injector. All the 
working parts being carried externally are easily accessible. 
Without detracting from the general merits of the engine, I 
may notice occasional roughness in the finish of several parts, 
and led to believe that this is due not so much to the short- 
ness of time allowed for contruction—less than six months—as to 
the want of high-class machine tools, such as Messrs. Smith and 
Coventry, Whitworth and Co., Sharp, Stewart, and Co., supply 
from their establishments. The following are some of the main 
data of this engine :— 


Metres. 

Stroke of cylinders oc ce ce 
Valve gear, Gooch’s system 

Diameter of driving wheels 1°820 
or wheels 0°960 
Len of fire-box (copper).. .. .. 2°100 
Height of fire-box infront .. .. 
Height of fire-box at back .. .. 1-060 


Extreme diameter of tubes .. 
Area of fire-grate 


Tubes .. .. .. square metres, 87-600 


Number of tubes (brass with cop; r ends) 
Length of tubes (between tube plates) on 


Square 2-200 


96-7 

Weight(empty).. .. .. .. kilos. 36,800 
Adhesion or traction weight kilos. 25,400 

Tender :— 

Capacity—water .. .. .. .. metres 8-200 
ue ee . cubic metres 3°000 
Length over buffers. 6°060 


_ The same railway administration exhibit two other locomo- 
tives—one, constructed by Gio. Ansaldo and Co., of Sampier- 
darena, named Genova; the other, named Napoli, by the 


Pietrarsa and Granili Ironworks, near Naples. These two 
engines are of exactly similar design and dimensions, and are 
eminently well-built goods engines of fifty-eight 
tons weight, in working order, including tender. They 
are carried on three pairs of coupled wheels, occupying 
a total base equal to 3°370 metres. The total heating 
surface is 125 square metres, there being 195 tubes and 1°500 
square metres fire-grate area, These engines carry seven tons of 
water and three of fuel, and together with tender measure 
14637 metres over buffers. With respect to finish there is 
little choice. The Napoli is perhaps more carefully fitted. A good 
rough finish is observable in both these locomotives, which, 
though calculated to travel on steep gradients, present no 
particular features. 

I understand Messrs. Miani, Venturi, and Co., of Milan, are com- 
pleting for the Alta Italia Mountain lines, an eight-coupled 
locomotive, having a wheel base of 4100 metres, and a total 
weight of about 78,000 kilos. in service, together with tender. 
This engine was designed by the locomotive department of the 
Alta Italia Railways, which had several similar ones made 
by the Sig] Ironworks, of Wiener Neustadt, some years ago. 

The Meridional Railways Company show a fine six-wheeled 
tank locomotive designed for sharp inclines, and the wheels of 
which are consequently coupled. I notice the ordinary screw 
brake, and nothing novel in any respect. The exhibitors have 
omitted to say where the engine was constructed, but it may be 
remarked that its workmanship is very creditable. 


A fine engine is that constructed by the Pietrarsa and Granili 
Works, on the designs of Signor Alfredo Cottran. It has been 
built for the Palermo Marsa la Trapani Railway, and is adapted 
to goods as well as passenger service. The Mazzara—such 
is the name it bears—is a six-wheeled engine carried on inverted 
springs on the inside of the wheels, which are all connected by 
coupling rods. The cylinders, situated under the smoke-box, 
are inclined, and work upon the axle cranks of the centre pair of 
wheels. The springs and some parts of the mechanism appear 
to me too low—indeed, inconveniently and dangerously close to 
the ground. The crank axle is of foreign forging, and would 
lead one into the erroneous belief that it is not possible to torge 
a piece of such importance in Italy. The Roman Railways Com- 
pany also contributes a locomotive, which has two coupled wheels 
and a leading bogie, like the Torino. The working parts are 
externally situated, the cylinders are horizontal, and generally 
the engine is well made and of good appearance, but without 
remarkable innovations. I am not informed where it was 
built, but presume in the company’s own workshops. 

Locomotives are generally looked upon as among the most 
difficult of mechanical constructions, and consequently the 
partial success attained in this class by Italian ironworks is an 
indication of very considerable advancement generally. The 
Italians are the first to admit they have room for great progress, 
and this earrants the belief they will make it. It is true that 
many of our railroads are excessively tortuous and unlevel, and 
require especial characteristics in their engines by which speed 
and graceful appearance are necessarily excluded. Still there are 
many tracts of road on which the English express type of engine 
could run advantageously, and I shall be glad to see Italian 
works turn out engines of this nature, uniting as they do all the 

] ts of mech 1 skill, and the sight of which suggests 
power, speed, and durability. 

Were visitors to judge of the number and importance of steam 
tramways in Italy by the show of tramway engines at the pre- 
sent exhibition, they would be greatly deceived. Perhaps in no 
other country has this means of locomotion developed so exten- 
sively or so rapidly. The causes of this development, which is 
likely to continue, are easily discerned by all who have any 
knowledge of the country, its inhabitants, its customs, its agri- 
culture, and industries, 

It is not, therefore, without some degree of disappointment 
that I notice only three tramway locomotives—constructed 
two Milanese firms—at our exhibition. It might reasonably 
have been expected that, seeing the speedier growth of tram- 
ways, and the relative facility in constructing these engines as 
compared to railway locomotives, there would have been an 
important show of tram engines, such as would have placed 
Italian makers to the front, and obtained for them a lead in this 
branch of construction in which they had a good chance of high 
achievements. Two out of the three engines are built by 
Cerimedo and Co., the third is by E. Saffert and Co. In prin- 
ciple and general design these engines resemble each other, 
though there is a marked difference in the appearance of Saffert’s 
engine as compared to those of Cerimedo. These latter are 
alike, save in size and power, one being a 60-horse power, capable 
of hauling 15 tons up an incline of 5 per cent., and the other a 
40-horse power, calculated to haul 15 tons on an incline of only 
34 percent. The model of these engines appears to be that of the 
Henschel tram locomotive, which was illustrated in THE 
ENGINEER of December 5th, 1879, as an accompaniment to Notes 
on North Italian Tramways, by my esteemed friend Mr. R. G. 
Elwes, M. Inst. C.E. In the present instance the cylinders 
are placed externally and horizontally, an arrangement 
which is good as placing them within easy reach, but is 
not to be recommended where such small wheels are adopted, as 
they are much exposed to mud and dust, nuisances, by the way, of 
no small importance on most of our roads, formed as they are 
with lime or other soft stones. The boiler is of the i 
tubular type, horizontal, and is placed in the centre of the 
truck, reaching from end to end of same. Firing is done from 
the right side of boiler, and looks a cramped-up arrangement. 
The driver’s position is at left side of boiler, where he has the 
ready command of steam valves, pumps, gearing, and brake. 
Under foot plates, the tank and condenser, between the four 
wheels, which are coupled, form, together with engines, a good 
steadying base. As to steam dome and other parts, they are 
very much as in Henschel’s engine. It may be added that the 
cylinders and all the gearing are covered by iron flaps, which 
serve, I believe, not only to hide them from view, but also to 
keep dust out of these working parts. The make of these 
engines is good and substantial. : 

The foregoing description serves also for Saffert and Co.’s tram 
engines which would appear to be of from 30 to 35-horse power. 
It is not so carefully made or finished, and has an awkward, 
uncouth look about it, nor does it seem as though it would resist 
the jolting and jarring of tramway travelling for long. This is a 
hazarded opinion which may possibly prove wrong. 

Excepting Hughes’, Beaumont’s compressed air, Francq’s 
fireless, and Mékarski’s compressed air engines, I think we have 
seen pretty well every known tramway locomotive on our provin- 
cial tramways. One point seems pretty well settled by general 
opinion here, viz., the preference for the horizontal rather than 
the vertical boiler. With respect to compressed air or other 
systems in lieu of steam, they have but a remote chance of being 
adopted here, because, as I stated in my former notes, Italians 
usually prefer less economical working to heavy first outlay for 
the sake of ultimate economy. Let us admit, however, that steam 
versus air or water is still an open question. 


Milan, August 20th, Arturo GaLtico, M.LS.H., Ing 
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TRACTION ENGINE WITH COUPLED ROAD WHEELS. 


THE DURHAM STEAM CULTIVATOR COMPANY, RIPON, ENGINEERS. 


SEVERAL attempts have been made to connect the leading 


wheels of a traction engine with the driving wheels, so as to | 


shafts and axles are of Bowling iron. The boiler contains 140ft. 
of heating surface, and is made entirely of Bowling iron, with the 


| the screw B, attached to the revolving cutter head E, which is 
| retained in place by an internal flange at the bottom of the 


make drivers of all of them, and thus increase the tractive | longitudinal seams welded. The gearing is fitted with two | handle and ‘y an inserted collar E. 


power of the engine, and to afford greater facilities for getting 


WG WG SSS S 

railway and the india-rubber tires have been employed to gain 
the required adhesion, but these wheels have been too costly, 
and the attempts to couple driving and leading wheels have 
failed. The arrangement for making the leading wheels into 
drivers, illustrated on this page, has been recently brought out 
by the Durham and North Yorkshire Steam Cultivation Com- 
pany, North Bridge Engine Works, Ripon, the design being by 
Messrs. Johnson and Phillips. The invention consists in mount- 
ing the leading axle in a ball and long socket, the socket being 
rotated in fixed bearings. The ball having but limited of 
motion in the socket, is driven round with it, but is free to move 
in azimuth for steering. 

This engine has now been in use more than twelve months in 
traction and thrashing work, and, we are informed, with complete 
success. The illustrations represent a 7-horse power, with a 
cylinder 8in. diameter by 12in. stroke, and steam jacketted. The 


speeds arranged 


ROOM 


required. The hind driving wheels are 5ft. 6in. diameter, and 
the front wheels 5ft.; weight of engine 8 tons. 


IMPROVED STAMP CANCELLING TOOL. 

OFFERS were several times made a few years ago by the 
American Government for an effective stamp cancelling appa- 
ratus by which the amount lost yearly from the re-use of 
cancelled stamps should be reduced. At present, the 
Scientific American says, no adequate means of cancelling stamps, 
so that they cannot by any possibility be used again, has been 
adopted by the Government. ~ 

A device which will effectually cancel a stamp by abrading its 
surface is shown in the annexed engraving, which we take from 
that journal. The handle or body A of the canceller contains a 
sliding nut C, which is attached to the handle D, and receives 


to travel at 14 and 3 miles per hour, and the | 
along soft ground or out of holes. The wheel with continuous front or hind road wheels can be put out of gear when not 


Between the handle D, and the top of the case A, there is a 
spiral spring which returns the parts to their normal position. 
| The cutting head, which is shown in detail in Fig. 2, is cut like a 
| file in different directions, so that when the head is revolved by 
| the engagement of the nut C, with the screw B, the surface of 
| the stamp is abraded, and if the cancelling stamp is previously 


_ supplied with ink, the ink will be absorbed by the abraded sur- 

| face, and the effects of cancellation are complete. The stamp 

| cannot afterward be restored. This invention was recently 
patented by Mr. Frederick E. Grothaus, of Borem, Texas. 


WOOD'S SHEAF BINDING MACHINE. 

In our impression of the 13th inst. we briefly described the 
operation of the binding mechanism of Mr. W. A. Wood’s 
machine. The construction and operation of this machine may 
be ascertained by reference to the accompanying — draw- 
ings we give i this impression, wherein Fig. 1 exhibits a plan 
view of the improved grain binder detached from the harvester 
or reapers; Fig. 2, elevation of lower part of same ; Fig. 3 
is a vertical sectional view, showing the appliances for collecting 
and compacting the straw into the bundle, and the means for 
stopping the gathering wheels and starting the binding mechan: 
ism ; Fig. 4 is an end elevation of the machine, showing the 
appliances tor controlling the tension device, actuating the needle 
arm, compressor and discharging arm ; Fig. 5 shows in transverse 
elevation the apparatus for transmitting motion to and governing 
the action of the knotting mechanism ; Fig. 6 exhibits the con- . 
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WOOD’S SHEAF-BINDING REAPING MACHINE. 


struction of part of the tension device, as connected with the | 
compressor arm ; Fig. 7 is a top view of the knotting mechanism | 
detached from the machine ; Fig. 8 is a view of the same in| 


base plate which supports the knotting mechanism, showing also | 
stich parts of the knotting mechanism as fall below the plane of | 
the horizontal transverse section shown, which section is taken on | 
the line 1-2, of Fig. 8 ; Fig. 10 isa view in elevation projected 
from Fig. 7 of the side of the knotting mechanism opposite to 
that shown in Fig. 8; Fig. 11 is a perspective view of the device 
for grasping and severing the binding cord, and shows the grasper 
in the act of seizing the binding cord ; Fig. 12 shows in perspec- 
tive the position of the cord as held by the grasper after the 
severance of the sheaf band and the retreat of the needle arm ; 
Fig. 13 is a longitudinal vertical section through the shafts, 
which carry the looping arms ; Fig. 14 is a transverse horizontal 
section taken through the friction head shown in Fig. 13 ; Figs. 
15, 16, 17, 18, and 19, exhibit in inverted plan views the several 
positions successively assumed by the knotting devices, and the 
binding cord during the operation of tying the knot in the band. 

To thread the machine preparatory to setting it in operation 
the end of the binding cord is carried from the twine 1 T 
through the guides ¢, t'?, and through guides provided therefor 
on the underside of the machine to the tension device, through 
which it is passed, and thence behind stud c, around web c’, 
through the needle eyec®. The end of the cord being held 
securely, shaft S is given a single revolution, the result of which 
is that the needle arm C° carries the thread up into position as 
in the act of binding a sheaf. Here the cord is seized by the 
grasper, and is drawn back, and held between the grasping jaws, 
the surplus end being cut off. As the needle arm retreats it 
leaves one end of the cord held by the grasper while it lays the 
cord itself across the upper side of the looping arms of the knot- 
ting devices, and leaves it stretched from this point across the 
interval to the eye of the needle c?. The machine is now ready 
to commence operations. The cut grain, as it is delivered on to 


platform P from the harvester, is seized by the fingers a a of the 


gathering wheels, and deposited against the binding cord in the , be elevated, thus permitting coil spring a'* to force cam clutch 
space beneath the base plate F*® and the platform, and this A® into engagement. The moment this is accomplished, the 
operation of packing the bundle continues until the sheaf has | shaft S commences its revolution, lug a° of shipping lever A* is 
elevation projected from Fig. 7; Fig. 9 is a plan view of the | attained such proportions that further addition to its bulk by | 


+ 


Fic. 2. 


the gathering wheels forces the compressor arm A** against the 
projection of latch tripper the end of which, 
impinging against latch arm a'°, causes the shipping latch A" to 


depressed, and consequently clutch H is thrown out of —_ 


| ment, and the action of the gathering wheels ceases, sim - 
| eously the inner concentric part of cam E moves around so as to 


permit the tension spring e*, which checks the free transit of the 
binding cord through the tension device, to act, thus impeding 


the passage of the cord through the spring socket, and creating 


such a degree of tension on the cord as will be necessary to 
accomplish the tying of a second knot. In the meantime the 
needle arm C* has been moving up on the back side of the 
bundle, while gear B has rotated, so that friction bowl b! has 
come in contact with arm B* of rockshaft B®. The further pro- 
gress of bowl B' elevates arm B*, and consequently swings arm 
B°, which is cranked at its lower extremity against the com- 
pressor arm A’*, compelling it to advance toward the i 

needle arm, the bundle being then clasped between the two arms 
immediately under the knot tying apparatus. While the move- 
ments just described have been transpiring, flange cam a* has 
rotated to a point in advance of the end of guard spring @°, thus 
permitting shipping latch A" to drop into the interval between. 


the hub and cam flanges of clutch H'. At this stage the needle . 


arm has moved forward, and come to a rest in the position indi- 
cated in the elevation in Fig. 4, and in plan in Fig. 9; the 
position of the binding cord being substantially as shown in Fig. 9, 
except that the looping arms of the knotting device have made no 


advancement. Crank pin C has now entered the céncentric - 


portion of the slot of lever C', hence theneedle arm will remain 
stationary until the crank pin has traversed. such concentric 
portion. Next in order the toothed faced F* of gear F engages 
with the segment pinion F*, and tooth sector F® F’, initiates 

reciprocatory movement of knotting pinion F* and ee 
nances. It will be seen from Fig. 5 that the first half ution 
of pinion F* will impart motion to knotting pinion F* in one 
direction, and that the remainder of the revolution will impart 
a retrograde movement, and return the several parts to the posi- 
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tion occupied at the outset of the movement. The operation of | 


the knotting devices and the manipulation of the binding cord 
from this point forward will be more readily traced in Figs. 9, 
15, 16, 17, 18, and 19, of sheet 5. In Fig. 9 the parts are shown 
in right plan view, but in Figs. 15, 16, 17, 18, and 19 they are 
shown in inverted plan. The point of the needle arm is not 
shown in the five figures last named, as it remains stationary 
during the whole time, but its position would be nearly parallel 
with the straight portions of the cord, shown with the eye on the 
right of the grasper and pointing away from the looping arms. 
Fig. 15 shows the position of the cord and knotting devices at 
the moment the pinion F* commences its movement. The cord 
s passes from the grasper jaw out under—as it appears in this 
series of inverted views—the looping arms, thence up around 
the bundleforming the loop or band L, and back again over the loop- 
ing arms to the needle eye. Clamp spring F'® prevents the 
rotation of the lower looping arm until the rear end of slot 2’ 
has moved up to the pin or stud », Fig. 14. This movement 


of the upper looping arm in advance of the lower opens or | 


separates the two mandibles f* f*, preparatory to their moving 
around to grasp the binding cord which is to form the secondary 
loop. 
spur f* into the position shown in Fig. 16. The point of said 
spur passes below the double cord, and as the rotation progresses 
it will be seen that the double cord so cast under the spur f* will 
slip over the hub of the looping arm f?, and when the looping 
arms have advanced to the position shown in Fig. 17, which is 


A quarter revolution of the looping arms brings the guard | 


the limit of their advance movement, it will be seen that the 


double cord so passed around the looping arms and slipped over 
the hub will have formed a complete noose / around the looping 
arms, which noose is designated as the primary loop. It should 
here be observed that loop /, in process of formation, passed under 
the hook f’, which was forced up into the recess f°, Fig. 10, so as 
to permit said Joops to pass under it. That part of the cord 
where it leaves the looping arms and passes around the bundle 
below the base-plate will be carried around the notch x” in the 
base-plate, as seen in Fig. 9, which prevents the same from 
slipping or getting misplaced during the subsequent processes of 
tying the knot. In executing the last part of the movement just 
described, the mandible fs will have passed over that part of the 
double cord connecting the grasper and needle eye with the loop- 
ing arms, as seen in Fig. 17. At this point the retrograde move- 
ment of the pinion F* commences. Looping arm f* will remain 
stationary for a moment, while the mandiblef* having in its 
retreat caught the double cord within its grasp rotates backwardly 
until said double cord is firmly grasped between two mandibles. 
The further retrograde movement of the looping arms carries 
logp J around so that it is caught by the detaching hook 7’, which 
retains a secure hold upon it. During the retreat movement 
of the looping arms, the point of the detaching hook f’ is, by 
means of the guard f/*, prevented from lifting, so that the loops 
might escape thereunder, and at the same time sides or bears 
against the convex or outside edge of the looping arm f", conse- 
quently as arm f" retreats, the point of detaching arm ’ is carried 
further.and further away from the hub of the hook,,. still being 
controlled in its action by hook guard f* and spring F?°. After 
the mandibles have grasped the double cord and commenced their 
retreat movement, such cord assumes the form of another loop 
1, which is designated the secondary loop, as seen in Fig. 18. In 
process of forming the secondary loop and carrying it around in 
position preparatory to drawing it through the primary loop, a 
certain amount of binding cord is used up, and inasmuch as 
neither end of the band has been released, such take-up is com- 
pensated for by the oscillation of grasper socket F™ on its pivot, 
which oscillation or yielding permits the grasper socket to be 
drawn by the binding cord towards the knotting devices. At 
this stage of the proceedings, while the grasper socket is drawn on 
one side, as stated, cam’ G encounters the bow! G! of-lever G?, 
and in passing it brings the grasper F'* into action. As 
it is thrust out of its socket the end of the band, shown in Fig. 
17 as grasped at F*", is released and the bevelled end of tlhe 
grasper traverses the other or parallel cord, bringing the same 


under the hook jaw of the grasper, as seen in Fig. 11. The with- 
drawal of the grasper within its socket will effect the severance 
of the connection between the sheaf band and the stock end of 
the binding cord by drawing the binding cord up against the 
cutting edge of the knife or chisel F'’, whereby the same will be 
severed, as shown in Fig. 12. The same backward movement of 
grasper F'* which effects the cutting of the cord also grasps the 
remaining end between the grasping jaws, as at F*', same Fig. 
The further backward movement of the looping arms carries the 
secondary loop l' as grasped between the mandibles through the 
primary loop, which remains impaled on the point of detaching 
hook f*, as shown in Fig. 18. Hook f* completes the tying of 
the knot by casting the primary loop entirely off the ends of the 
looping arms and over the secondary loop as held by the 
mandibles, the weight and elasticity of the dependent bundle 
being sufficient to draw the knot tight enough that it will not 
untie. The bundle is then left hanging by the last loop to the 
mandibles, as see in Fig. 19. Pending this, bow] B' has run off 
arm B® of rock shaft 8°, which permits arm B* to fall back, thus 
leaving the compressor A™* free to recede from the bundle. 
| Needle arm C° now retires from action stretching behind it across 
the looping arms j' and f°, as it recedes, the cord s, as shown in 
Fig. 6. At same time cam A'’ acts upon the system of levers 
A’®, A'S, with which the compressor is ccnnected at a'*, 
By such action the compressor is lifted so as to leave an un- 
obstructed pathway for the delivery of the bound sheaf. Dis- 
| charging arm D° is then brought into action by the engagement 


— 


and co-operation of segment gear B with segment pinion D, and 
the intermediate mechanism and coming up in the rear by a 
smart blow delivered against the bundle discharges it from the 
machine, and then retires from action.’ While the discharging 
arm is retreating the compressor A‘* descends into its normal 
position again. At this stage of proceedings the flange cam a* 


will have come into contact with guard spring a°, and in passing | 
it cam clutch A® will be forced out of action, and the rotation of | 
shaft S, with its appurtenances, will cease; at the same time, 
through the action of shipping lever A*, clutch H will be thrown | 
into engagement, and the action of the gathering wheels and | 
packing fingers will be resumed. 

| 


GREAT EASTERN RAILWAY NEW GOODS DEPOT. 


On the 17th inst. the members of the Society of Engineers 
made one of their summer visits, as mentioned in our impres- 
sion of the 12th inst. to the site of the old Bishopsgate Station of 
the Great Eastern Railway, where a very extensive goods depot, 
occupying an area of eleven acres, is now being built by the 
company. Amongst the visitors were Mr. Arthur Rigg, vice- 
president ; Mr. W. MacGeorge and Mr. Joseph Bernays, past 


presidents ; Mr. Robert Berridge, Mr. Charles Gandon, and Mr. 
W, Schonheyder, members of council ; and Mr, B. Reed, secre- 


| Liverpool, £150; Archibald “5 


tary. The visitors were received by Mr. Horace Wilmer, the 
acting engineer, and by him conducted over the works, The 
general plan of the ground occupied is roughly triangular, 
extending from Bishopsgate eastward to Brick-lane, and there is 
a roadway surrounding the basement, while two inclined 
roads, having gradients of from 1 in 27 to 1 in 30, lead 
from Bishopsgate-streeé and Wheeler-street to the main 
platform ‘level. Towards the front end of the station 
the basement arches form offices, porters’ messroom, 
&e., while further back it is intended to devote those 
on the northern side adjoining Bethnal-green-road to an exten- 
sive fish market, while those on the southern side will become a 
potato market. Hydraulic hoists are to be provided for lowering 
| and raising wagons from the upper platform ; but at present this 
work is to be done by a temporary hoist, designed by Mr. 
| Fennel. Its dimensions are 25ft. by 14ft., and it is intended to 
raise or lower the entire lift of 25ft. in three minutes, by means 
of two three-horse power gas engines driving a worm and wheel, 
The temporary lifts to the upper floors are also worked by gas 
engines. Very little of the old work has been utilised in forming 
the new station, although it has been found of the most sub- 
stantial character, built in Roman cement, and contrasting 
strangely with the temporary timber staging, now from thirty to 
forty years old, and thoroughly rotten and decayed. The new 
piers are built of dark-coloured glazed bricks, set in a mixture 
of Portland cement and ground brick rubbish, and the building 
done by the contractors, Messrs. Vernon and Ewens, of Chelten- 


ham, is of a most substantial character. The warehouses and 
arches contain upwards of 50,000,000 bricks and about 
12,000 tons of iron girders and columns, and the station build- 
ings might be contained in a square of 425ft. A very extensive 
warehouse floor, calculated to carry 5 cwt. per square foot, covers 
the whole area of the main platform, and the largest wrought 
iron girder supporting this floor has a span of 55ft., and weighs 
22 tons. To give some idea of the trade carried on at this 
terminus, it may be mentioned that the temporary fruit-shed on 


| the south platform receives regularly 300 tons of fruit per day 
| in the season, and this enormous quantity is often exceeded. 
| Thanks to the courtesy of the railway company in giving facili- 


ties, and to the kindness of their engineer, Mr. Willmer, and Mr. 
Vernon, the members of the Society enjoyed an interesting and 
instructive visit. 


THE WHITWORTH SCHOLARSHIPS, SESSION 1880-81.—ScIENCE 
AND ART DEPARTMENT SOUTH KENSINGTON.—The following is a list 


| of the successful candidates in the competition for the Whitworth 
| Scholarships, 1881 :—Ernest Lousley, age 26, engine fitter, Wal- 


lingford, scholarship £200; Alfred Sutton, 21, engine fitter, 
Brighton, £150; Robert W. Grace, 20, engineer apprentice, 
18, engineer apprentice. 
Glasgow, £150; Arthur E. Wild, engineer apprentice, an 

Henry G. Jordan, 23, engineer, Manchester, £125 each ; Edward 
Murphy, 21, engineer apprentice, Liverpool, £100; Richard Parry- 
Jones, 23, engineer apprentice, Carnarvon, £100; Samuel Richard- 


son, 22, draughtsman, Greenwich, £100; Arthur H. Barendt, 21, 

engineer apprentice, Liverpool, £100; Charles Herbert, 19, 

Oldham, £100; Edmund J, M. Davies, 20, engineer student, 
ristol, 


100; Travis Platt, 21, millwright, Manchester, £100; 
William Savage, 22, engineer, Crewe, £100 ; John son, 25, 
engineer, Liverpool, £100 ; Albert G. Hadcock, 20, fitter, Woolwich, 
£100; William Martin, 20, engine fitter, Brighton, £100. The 
following gives the results of the examination for Whitworth 
Scholarship Prizes, 1881, the marks obtained, and the Scholars 
appointed in 1878 :—William Groves : Theory, 1700 marks ; prac- 
tice, 1185—first prize, £100. Thomas Mather: Theory, 1940 
marks; practice, 873—second prize, £60. William H. Tozer: 
Theory, 1365 marks ; practice, 1066—third prize, £50. Joseph E. 
Needham : Theory, is43 marks ; practice, 444—fourth prize, £40. 
Thomas Duckworth; Theory, 1186 marks; practice, 419—fifth 
prize, £30. Zachary H. Kingdon: Specially excused from the 
examination in theory ; practice, 897 marks—sixth prize, £20. In 
the final competition, William Groves obtained in the three years 
& total of 7606 marks, and received the first prize, ; Joseph 
E, Needham obtained 6910 marks, and the second prize, £100. 
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RAILWAY MATTERS, 


THE construction of a new tramway line has just been begun for 
connecting Wolverhampton and Dudley, which will prove of great 
benefit to the district. The line is to be five miles long, and it was 
commenced a few days back by the contractors, Messrs. Burleigh 
and Green, London. 

Tue last ring of the treble granite arch in the windy stretch, the 
treacherous part of the St. Gothard Tunnel, under Andermatt, has 
been completed, and as the rings previously made show no signs of 
yielding, it is hoped that the difficulty which has been so sore a 
trouble to the engineers is at length overcome. 

On the 18th inst. a train was fitted up like the Manchester 
express, which came into collision at Blackburn, and the jury 
were conveyed with the chief official of the railway company to 
Rimmington, on the Hellifield line. By means of the Westing- 
house brake the train was stopped in 25 sec., in a distance of 
231 yards while descending a lent of 1 in 82 at the rate of forty 
miles per hour; with the hand brake on a level it took two 
minutes and 18 sec. to bring the train to a standstill. 

A SCHEME for the extension of railway communication in and 
about Liverpool is said to have been devised by one of the leading 
railway companies having connections with that city. Its main 
features, the Standard says, is the construction of a network of 
underground lines, for both passengers and goods, by means of 
which residents in the suburbs can reach the business ay of the 
city, while travellers arriving in Liverpool by any of the existing 
lines can, by availing themselves of the underground railway, pro- 
ceed to any part of the city or suburbs, or under the Mersey to the 
Cheshire side. The scheme will doubtless be submitted to all the 
railway companies having termini in Liverpool, with a view to 
securing their co-operation, 

Ar the conclusion of a report on the collision which occurred on 
the 4th of June at the London-road goods yard, near Carlisle, on 
the North-Eastern Railway, which was due to the breaking of a 
a which connected no less than eight vehicles absolutely 
without brake power, to the ordinary train of nine vehicles fitted 
with the Westinghouse brake, Major-General C. S. Hutchinson, 
R.E., says :—This accident resulted from the failure of a coupling 
of a passenger train, and as such failures is by some salvar 
officers held to be most uncommon, he gives a table which shows 
that in the last six and a-half years there have been altogether 
forty-six such failures reported to the Board of Trade, or an aver- 
age of about seven per annum. 

THE ten a.m. train from Oban to Dalmally, when running at a 
considerable speed near the Falls of Cruachan on the 17th inst., 
and on going round a sharp curve about 100 yards to the west of 
the railway bridge which crosses the Falls of Cruachan, came in 
collision with a large stone, about half a ton in weight, which rolled 
down the mountain side on to the rails, The engine kept the rails, 
but the tender and several empty wagons which were attached 
behind, between the — and carriages, were thrown off the line, 
the engine dragging them about a distance of 60 yards, when 
it came to a standstill, close to the railway bridge, and at a very 
dangerous part of the line. The tender, as well as several of the 
empty wagons, were very much damaged, but the carriages con- 
taining the passengers escaped without injury. 

On the afternoon of Monday, the 22nd, a passenger train near 
Burn Hill, on the Benfieldside and Saltburn branch of the North- 
Eastern Railway, had a remarkable escape. The train, which left 
Burn Hill at 1.50, was proceeding on its journey, when, nearing a 
bridge which is ie one span across the line, the bridge fell, com- 
pletely blocking the rails upon which the passenger train was 
travelling. The engineman, Charles Baxter, seeing it fall, 
immediately applied his Westinghouse brake, and brought the train 
to a stand within a few yards of the debris, thus averting a bad 
accident. A delay of about three-quarters of an hour occurred 
through the train having to put back and come along the down 
line. The undermining of the foundation by the recent heavy 
rains is considered the cause of the fall of the bridge. 


Ar the usual half-yearly meeting of the Midland Railway Com- 
pany, held at Derby on the 16th inst., the chairman said that the 
renewals of thirty-five engines had been charged to revenue, There 
had been an additional train mileage of 1,280,498 miles. In the 
coaching department there was a decrease of ten composite vehicles 
and a decrease of thirty third-class carriages. They had broken up 
twenty small composites, which cost £340 each, amounting to 
£6800, and instead of these they had built ten new bogie carriages, 
which cost £548 each, amounting to £5480, the reduced value being 
£1320; and they had broken up sixty third-class carriages, which 
cost £182 each, and built thirty new bogies, costing £446 each, the 
whole amounting to £13,380; so that, altogether, there was a net 
increased value of _ There are three or four companies in 
the South of England who might follow the example of the Midland, 
and so save the cost of constructing a museum. 

THE Hundred of Hoo Railway, from Higham, near Gravesend, 
to the Isle of Grain, constructed in connection with the South- 
Kastern Railway, is rapidly approaching completion. The opening 
of this line will perhaps possess more than local significance, 
inasmuch as it is intended to make the Grain terminus the centre 
of a competing Continental traffic with Belgium and other 
countries. Grain is situated on the left bank of the Medway, 
pgm the naval and dockyard town of Sheerness, and exception- 
ally good facilties are, the Z'imes says, offered for the anchorage of 
vessels in Sheerness harbour. A pier, 400ft. in length, is bein 
erected at Grain in connection with the railway, and, as there wil 
be a depth of 20ft. of water at low tide, as soon as the line is in 
working operation, it is proposed to apply for power to construct 
extensive docks and wharves. The railway will be in direct 
communication between Woolwich Arsenal and Sheerness, 


_ Atthe meeting of the Midland Railway Company, on the 16th 
inst., the chairman said, with reference to continuous brakes, that 
they had 57 engines and 209 vehicles fitted with the Westinghouse 
automatic air-pressure brake appliances ; 202 engines and 2074 
vehicles fitted with the Saunders and Bolitho automatic vacuum 

brake, with which 80 engines and 809 carriages were fitted durin 

the last half-year. They had 29 engines and 116 vehicles fitte 
with Smith’s vacuum brake, of which 6 were fitted last half-year ; 
and 2 engines and 11 carriages fitted with the Barker brake. ese 
brakes were calculated to make up continuous brake trains. The 
Saunders and Bolitho and the Westinghouse fulfilled all the 
requirements of the Board of Trade. When reporting on the 
lent at Manchester, Major Marindin said, that the results of 
the collision were no worse was doubtless due to the fact that the 
driver had at his command an efficient brake. He alluded to it 
bees it led the course the directors were adopting of 
fitting the engines and vehicles as fast as possible with the rteoey Bo 
and Bolitho brake, 
MaJor MARINDIN’s report on the accident which occurred on 
the 19th ult. at Matlock Bath Station, on the Midland Railway, 
when a young man who, it is stated, was looking out of the open 
carriage window, was struck on the head by a piece of timber at a 
timber loading siding, and received such injuries that he died 
within a few hours, seems to indicate that there was little blame 
attachable to any one except the foreman loader, who by regula- 
tion should not have been loading such trees when a train was due. 
It appears, however, that the tree had accidentally got fastened in 
such a way that the men could not move it and the crane could 
not be ap lied. “Judging from the amount of damage to the 
train, and from the marks upon the tree, it would seem that the 
statement of the foreman loader, ‘that an inch would have saved 
it,’ is accurate enough; and if the young man who was killed had 
not been looking out, perhaps upon feeling the brake sharply 
sented, it is difficult to see how he could have been seriously hurt. 
e fact of only two vehicles besides the vans with projecting sides 


being touched shows also how small was the amount of timber foul 
of the line,” 


NOTES AND MEMORANDA. 


- ONE of the readiest and simplest tests for ascertaining if water 
is free from organic pollution, is to cork up a small bottle nearly 
full of it, in which a piece of lump sugar has been put. If by 
thus excluding the air, and letting it stand in the light for two or 
three days, there is not a milky cloud seen, but the water remains 
clear, it may be considered free from the phosphates with which 
sewage water is impregnated. 

To ascertain if water contains iron, take a glass of water, and 
add to it a few drops of the infusion of nutgalls, or suspend a nut- 
gall in it by means of a thread for twenty-four hours. If iron be 

present, the water will become of a dark brown or black colour. 

-russiate of potash is a still more delicate test for detecting iron. 
If a crystal, or a drop of it, when dissolved, be added to a glass 
of water containing fron, it will immediately become of a blue 
colour, 


To ascertain if water contains magnesia, take a Bag na of the 
water, and boil down to a twentieth part of its bulk, then drop a 
few grains of carbonate of ammonia into a small glass of water. 
No magnesia will yet be precipitated; but on adding a small 

uantity of phosphate of soda, if any magnesia be present, it will 
then make its appearance and fall to the bottom of the glass. In 
this experiment it is necessary that the carbonate of ammonia be 
in a neutral state. 


THE population of Canada in the last decade has increased from 
3,686,506 to 4,352,596, or 18°05 per cent. Each of the older pro- 
vinces—Prince Edward Island, Nova Scotia, New Brunswick, 
Quebec, and Ontario—shows an increase ranging from 12°4 to 18 
per cent., but it is in the new districts that the more rapid strides 
are apparent. Manitoba heads the list with 289 per cent., British 
Columbia follows with 78°64 per cent., while the north-west 
territory has received an addition of 65°28 per cent. to its popula- 
tion of 1871. 


Tue Electrician quotes from a French contemporary, which 
gives the following as a ‘‘curious instance of the spontaneous 

alvanisation of an engine piston, which took place at Cette, 

érault. The boiler having become much incrusted, some scraps 
of zinc were introduced to loosen the coating. Several days after- 
wards the piston began to work with difficulty ; when it was taken 
out it was found to be covered with a thick coating of copper. 
This is supposed to have occurred from the particles of zinc carried 
with the steam into the copper steam pipes forming a number of 
minute galvanic el ts in bination with the copper; the 
vibration of the piston then attracted the copper molecules to itself, 
whilst the heat and the electric properties of the steam are con- 
sidered to have facilitated their attachment to it.” 


THE importance of covering the face of pulleys with leather is 
realised by but few persons having charge of machinery. 
ad cent. more work can be done without the belts slipping if the 

ace of the pulleys are so covered. Leather belts used with the 
ain side to the pulley will not only do more work, but will last | 
onger than if used with the flesh side to the pulley. This is 

owing to the fact that the grain side is more compact and fixed 
than the flesh side, and more of its surface is brought in contact 
with the pulley. The smoother the two surfaces, the less air will 
pass between the belts and the pulleys. The more uneven the 
surface of the belt and pulley the more strain is necessary to pre- | 
vent the belt slipping ; bor what is lost by want of contact must | 
be made up by extra strain on the belt. Leather belts, with the 
grain side to the pulley, can, according to Calvert’s Mechanics’ 
Almanack, drive 34 per cent. more than the flesh side. 


Le Charbon says that M. Leguin, of Paris, has patented a process 
for increasing the resisting power of iron goods to tension, bending, | 
or torsion, by immersing them wholly or partly in hot diluted | 
sulphuric or hydrochloric acids, or in a mixture of one part of | 
turpentine in five or six parts of water. In the acid process, the | 
metal is raised to cherry red heat, and then dipped in a solution | 
of equal parts, by volume, of sulphuric acid of 66deg. strength, 
and of water. In the turpentine method, the mixture must be | 
kept constantly stirred, lest the spirit should float upon the 
surface and take fire, on the introduction of the glowing metal. 
In either process, the metal is held in the solution till it has sunk 
to the temperature of the latter, and is then quickly thrown into 
cold water. The various implements, such as hooks, levers, 
beams, &c., subjected to this process, need only be partially 
immersed in the solution, the portions selected for treatment i 
each case being of course those which will necessarily be subjected 
to the greatest strain when in actual use. 


THE following is a summary of the population of the several 
provinces of the non-Hungarian portion of the Austrian Empire, 
extracted from the report of the Central Statistical Commission 
for taking the census last December :—Lower Austria, 2,329,021 ; 
Upper Austria, 760,879; Salzburg, 163,566; Styria, 1,212,367 ; 
Carinthia, 348,670; Carniola, 481,176; ‘Trieste, Istria, &c., 
650,532; Tyrol, 805,326; Vorarlberg, 107,364; Bohemia, 
5,557,134; Moravia, 2,151,619; Silesia, 565,772; Galicia, 5,653,170; 
Bukovina, 560,599; Dalmatia, 474,489; total for the Austrian 
Crown Lands, 22,130,684. This gives a total increase for the 
eleven years of 1,734,054, or 8°5 percent. This is a satisfactory 
result, as compared with the Hungarian provinces, where the 
increase for the ten years—1870-1880—was only 1°24 per cent. 
The total population of the Austro-Hungarian Empire last Decem- 
ber was 37,739,407, being an increase for the decade of 1,925,450, 
to which the Hungarian provinces had contributed only 191,396. 
It is worth observing that while the annual rate of increase in the 
provinces of the Austrian portion of the monarchy averaged only 
‘772 per cent., in Prussia it averaged during the last five years 
1'179 per cent., being more than one-third higher. The popula- 
tion of the chief towns in the Austrian provinces last December 
stood thus :—Vienna, 726,105 ; Prague, 162,318; Trieste, 144,437 ; 
Lemberg, 110,250; Griitz, 97,726; Briinn, 82,655; Zara, 60,226 ; 
Czernowitz, 45,600; Linz, 41,687. 


On the 5th and 15th July respectively the temperature in Paris 
rose to 35°6 C. and 37°8 C. The highest previously recorded in 
this century was 36°75 on 31st July, 1808. M. de Parville, who 
has written a paper on the subject which appears in the Journal 
des Debats, says that the dryness of the present summer could have 
been foreseen. Having referred to the influence of solar action on 
the atmosphere, he says :—‘‘ A very long series of observations has 
also shown that the moon, which passes every month from one 
hemisphere to the other, influences the direction of the great atmo- 
spheric currents. The changes in those currents, in consequence of 
the prevailing moisture or dryness, are intimately connected with 
the relative position for the time being of the sun and moon. The 
distance of the moon from the equator—that is, the inclination of 
the moon’s path to the plane of the equator—varies every year, 
pensions from a maximum to a minimum limit; and the meteoro- 
ogical character of a series of years appears to be mainly depen- 
dent upon the change of inclination when those extreme limits 
have been touched. Observations prove that the rainy years, the 
cold winters, and hot summers return periodically, and coincide 
with certain declinations of the moon. In our latitudes the rainy 
ears occur when the moon’s declination has touched its extreme 
imits of 28 deg., 26 deg., or 18 deg. respectively. They are sepa- 
rated from each other usually by periods of about three years and 
then six years. He givesa table tracing backwards this connec- 
tion between the rainy and themoon’sgreatest declination. The 
severe winters as a rule coincide, at least, within a year, with the 
same declination. The dry summers come naturally in the middle 
of the period which divides two wet years. Applying the rule 
which this experience suggests to the summer of 1881 we find that 
the next wet year ought to coincide with the declination of 18 deg. 
therefore, with the year 1884, as the last was 1879 with the decli- 
nation of 26 deg. Consequently the dry summers should come 


about the middle of the intervening period between those two 
years—that is, they should be 1881 and 1882. 


MISCELLANEA. 


On Saturday 2000 persons were carried to the top of the Righi 
by the rack a Prantl“ greatest number that ever ascended the 
mountain in one day. ? 

A Daily News telegram of the 21st says that the project of a 
second Suez Canal under English auspices is the subject of 
animated discussion in the local press. The advantages proposed 
include a quicker transit and a reduced tariff. 

In consequence of the pang 0 of a local famine, it is pro- 
posed to make a railway from Bangalore to Tunkur and Siptur as 
a relief work, and the district officers have been instructed to pre- 
pare all necessary relief measures, 

THE weakest part of most screw steamers is still the screw-shaft. 
It has been determined that temporary repairs shall be made on 
the shaft of the Cunard steamer Catalonia, which recently had to 
complete, by putting a heavy iron band around the fractured por- 
tion to make it strong enough for the return voyage. She sails 
for Liverpool to-morrow. 

THE necessity for occasionally annealing crane chains was again 
shown by a fatal occurrence a few days since. A bag of rice was 
being hoisted by a steam crane attached to Si is’s Wharf, 
Tooley-street, and when it had attained a considerable height the 
chain sna) asunder. The bag fell upona man named Donovan, 
and killed him on the spot. 

THE Mining Institute of Scotland held a meeting at Ayr on 
Saturday, under the presidency of Mr. Ralph Moore, inspector of 
mines, when forty new members were added to the list, bringing 
up the membership to 400. Several papers which were read at 

previous meetings of the Institute were discussed, among them 
see Mr. M‘Bett’s paper on “‘Stirlingshire Coal and other 


” 


Minerals. 

TuE Polytechnic is closed. Its death affords another proof of 
the objection which people feel to being d with educational 
matter. A good many people continued to use the place as a 
cheap place of amusement, but the entertainment did not suit the 
mass of pleasure-seekers or those who sought relaxation, and the 
instruction was not sufficiently thorough in any branch to be deemed 
worthy of regular attendance for educational purposes. 

A pisastrovs boiler explosion occurred on Monday at the 
Dividy-lane Colliery, near Longton, North Staffordshire. The 
engine-house was entirely demolished, and the engineman was 
buried under the ruins, and had a narrow escape with his life. 
Nearly the whole of the surface plant has been destroyed. The 
engine was litting water, and fortunately there were few men 
about the colliery. Three men who were in the pit were extricated 
after several hours’ imprisonment. 


Tue Admiralty have just approved of an estimate for the 


50 | building, at Portsmouth, of the Imperieuse, an armour-plated steel 


cruiser, which will not resemble any vessel afloat. The cost of her 
hull alone will be £325,000. Her load displacement will be 7400 
tons, and her length 315ft., with a beam of 61ft. She will be built 
with four barbette turrets, and have an outer casing of wood, the 
barbette being armed with 18-ton breech-loading guns, having a 
‘disappearance arrangement.” Her engines will be 8000-horse 
power. 

THE week before last a waterspout burst in Clear Creek Canyon, 
Colorado, thirty-five miles from Denver, a rich gold-mining region. 
The flood swept through the mining villages Central City, Black 
Hawk, Dry. Gulch, and Idaho Springs. The inundation lasted 
only twenty minutes, but resulted in a torrent 5ft. deep rushing 
15 miles per hour. Two lives were lost. The damage, a con- 
temporary says, is estimated at 120,000dols. The Colorado 
Central Railroad was buried for miles under the débris, which was 
piled 20ft. high in some places. 

From a return recently issued showing a classification of the 
whole receipts from the Patent-office for the year 1880-81, it 
appears that the amounts paid on petitions for letters patent was 
£28,060; on applications with complete specifications, £1105; 
notices to proceed, £20,230; warrants, £18,300; letters patent, 
£18,275; final specifications, £16,625; notices of objection to 
grant, £82; notices of objection to sealing, £20; on oppositions, 
£122; giving a total of £102,819. Third year fees came to 
£50,300; seventh year fees to £26,100; other fees, certificates, 
sales, &c., to £3544; and designs and trade marks, £4982 and 
and £3784 respectively, or in all £8766. The total receipts have, 
therefore, been £191,529, 

WE understand that Messrs. John Warner and Sons, of Cripple- 
gate, E.C., have purchased the large collection of valuable water- 
works pumping engine and machinery patterns of the late Mr. 
Frederick Mason, of Ipswich. These comprise those of the Thet- 
ford Waterworks, Colchester Waterworks, Bradfield and Bramford 
Steam Mills, Bishop Stortford Waterworks, Wimbledon Sewage 
Works, Kidderminster Sewage Works, Sheerness Waterworks, 
Hertford Waterworks, Abingdon Sewage Works, Harlow and 
Epping Waterworks, Ipswich Asylum, Kettering Waterworks, 
Notting Hill Infirmary, Marylebone Union, Shepherd’s Bush 
Brewery, Edmonton Union, Kettering Sewage Works, Hampstead 
Brewery, and Kidderminster Waterworks. 


A SPECIAL meeting of the Shoreham Harbour Trustees was held 
at the Town-hall, Brighton, on Monday afternoon, to receive a 
report from the finance committee on the proposal of Mr. J. Orrell 
Lever, M.P., regarding a scheme for the further development of 
the harbour. The committee reported that they had considered 
the letter submitted to them, and also a second letter from Mr. 
Lever, stating that he and his friends intended to give the necessary 
notice for an Act next session, subject to certain conditions and 
the approval of the trustees, for the purpose of acquiring Shore- 
ham Harbour by lease. After some discussion it was agreed that 
the trustees should favourably entertain Mr. Lever’s — and 
that negotiations should be proceeded with on the basis of such 
proposal, but with such necessary modification as might appear to 
the trustees to be essential to the protection of the trustees and 
others interested in the harbour. 


THE engineer in charge of the boring operations being carried 
out for the Panama Canal reports that the borings had proceeded 
to a depth of about 100ft. from points, the altitude of which varied 
from 200ft. to 260ft. above the level of the sea, without encounter- 
ing the rock in situ. The material was apparently a more or less 
dense brecchia or conglomerate of a 20 fragments of rock 
bedded in argill matter. The fragments of rock are ina 
state of decomposition, and, after exposure to the atmosphere, a 
slight touch will cause them to se te into concentric layers, 
leaving a compact central nodule. e existence of these globular 
blocks on all sides, and distributed over the surface through the 
defile, leads to the inference that the geological structure of the 
col to be cut through will prove to be similar throughout, more 
—— as the rocks met with most abundantly on the Isthmus 
are conglomerates and tufa. 

THE rocks which constitute the southern island of New Zealand 
consist principally of gneiss, granite, mica schist, phyllite, quartzite, 
and felsitio rocks. They are partly covered by palzozoic strata, 
which are folded up into innumerable troughs and saddle-backs 
throughout the province of Canterbury, and which partly belong 
to the carboniferous period, so that there are prospects for a future 
discovery of coal pat By far the greatest interest, however, is 
offered by the extensive volcanic phenomena of the island, and 
among them the extinct volcanoes upon the Banks peninsula, east 
of the town of Christchurch, are prominent. The special con- 
struction of such an extinct voleano has been made visible by a 
tunnel of 2620 meters length upon the railway between Christ- 
church and Littleton, which has pierced through the walls of a 
voleanic cone, and thus has laid e its structure of successive 
streams of lava and beds of scoriw, ashes, and tufse, which are 
again intersected by dikes of younger volcanic rocks. This is, 
— the first voleano through which a railway has heen cons 
structed. 
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THE ELECTRIC LIGHT, GREAT NORTHERN RAILWAY STATION, KINGS CROSS, 
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(For description see page 147.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
$1, Beekman-Street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

«"" We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

Aw OLD Susscriper.— There is no reason why you should not use brass tubes. 

A Durrer.—Spretson’s treatise ‘‘ On Casting and Founding.” London: E. 
and F, N. Spon. 

SuBSCRIBER.—Please repeat question. We do not quite understand “ barred 
for winding gid,” or “ barrel winding load.” 

A. B. (Victoria-grove).— We presume you allude to the Science Classes, South 
Kensington, You cannot do better than apply there for infermation, which 
will be readily given you. 

W. N.— You do not say whether your friend wishes to enter the Royal Navy or 
the Merchant Navy. In either case, if over fifteen years of age, he must pass 
three years in some form of apprenticeship tn a marine engineering works, 
At the end of that time he could enter the Royal Navy by examination in 
London or one of the several sea-port towns appointed for «. inati 
Respecting all this you will sind all necessary information in the 
** Bngineer’s Guide to the Navy," a small book obtainable from any book- 
seller, Braminations have to be passed for the Merchant Service, but appoint- 
ments are obtained by recommendation upon merit. 


BLAB GLASS TO STAND SUDDEN CHANGES OF TEMPERATURE. 
(To the Editor of The Engineer.) 
Sir,—Is there any glass mauufactured in the block or slab capable of 


standing the sudden changes of temperature from zero to 400 deg. of heat ¥ 
Bristol, August 24th. E. B. E. 


SMOKE-CONSUMING APPARATUS. 
(To the Editor of The Engineer.) 
8ir,—-I shall be much obliged if any of ne readers will give me 
the names of persons who manufacture smoke-preventing apparatus for 
furnaces, J. A. 
Salford, August 24th. 


OVAL CHUCKS. 
(To the Editor of The Engineer.) 

Sir,—Can any of pour correspondents give information about oval 
chucks? The chuck is wanted for turning oval dies in steel, and must 
be strong, and without too delicate parts. J.B. PF. 

Birmingham, August 24th. 


UNDERSHOT WHEELS. 
(To the Editor of The Engineer.) 
Sir,—We should be very thankful to any reader who will kindly say 
what would be the power of a paddle-wheel in an open current. Slee of 


wheel 14ft. diameter over floats, by 5ft. wide, by 2ft. depth of float. 
Speed of current 7ft. per second. T. anv Son, 
August 18th. 


THE PRUSSIATE OF POTASH PROCESS. 
(To the Editor of The Engineer.) 

Sir,—Having been much annoyed by the short duration of various 
motion pins which we have hardened by prussiate of potash, would any 
of your readers kindly give a hint, either through THe ENGINEER or 
otherwise, to one who is desirous of learning the means of making this 
process more effectual, as I feel certain it is to be done, but at present 
am unable to experiment or solve the ponyaten Is it in a certain heat 
to cool the articles dressed, or is there any Rory 1 means of application, 
or is it possible to test for defective chemicals? My own opinion is that 
the iron appears less able to resist the wear after a short time than if it 
had been left in its natural state from the lathe. Any information 
would be accepted with gratitude by INQUIRER. 

King’s Lynn, August 20th. 

(The prussiate of potash process only gives the iron an extremely thin, 
hard skin. If this skin be ont roan the soft iron is reached. Motion 
pins should be properly case-hardened, We publish our correspondent's 
query, however, because we believe with him, that the prussiate of 
potash process is capable of more than it has yet accomplished.—Ep. E.) 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the varwus railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double numbers)... .. £0 148. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, & ENGINEER is registered for transmission ab . 

Cloth Cases for binding Tue Enoineer Volume, Price 2s. 6d each, 

Many Volumes of Tue ENGINEER can be had price 18s. eaci 

Fe Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THe ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied 
letter of advice to the Publisher. Thick Paper Copies may had, if 

at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Colum ritish Guiana, Canada, Cape of Good > Denmark, 
Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoun: d, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Turkey, 
United States, West Coast of sans West Indies, China via Southamp- 
ton, Cyprus, £2 0s. 


ustria, Buenos Ayres, and a 
weden, TCO, on, Java, an 0s. 


tisement measures an inch or more the charge is ten shillings per inch. Al 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,* Letters relating to Advertisements and the Publishing Department of the 

paper ave to be addressed to the Publisher, Mr. George Riche ; 
letters to be addressed to the Editor of Tak ENGINEER, 168, Strand. 


DEATHS. 
On the 17th inst., at 66, Rue Lewy Premier, Paris, MATTHEW 
Bourton Renniz, son of the late John Rennie, C.E., F.R.S., in the 77th 


year is 
On the 16th inst., at Margate, Joun Siar, C.E., late of Trinidad. 
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THE SHEAF-BINDING TRIALS AT DERBY. 

Tue trials of sheaf-binding reaping machines at Derby 
have not given satisfaction. Of this there can no longer 
be any doubt. The dissatisfaction is not confined to the 
competitors; on the contrary, there is reason to think 


that it is widespread, and includes all the agriculturists of 
the country who have taken an interest in the proceedings 
of the Royal Agricultural Society and of its j No oné 
asserts that the trials were unfair as between the competi- 
tors, or that they were not carried out with ever: ible 
care by the judges and engineet's, The pt eat defect 
is to be found in the fact that the ¢onditions tinder which 
the trials of the competing wiachines were made were 
adverse. In other words, the trials were not calculated to 
supply the information which the judges ought to have 
before they pronounced their verdict. It is fully 

understood that the sheaf-binding reaping machine is the 
most complex and expensive implement ever put into a 
harvest field. Durability, in the sense of power to work 
through a harvest season without requiting much if any 
repair, is an essential qualification {11 stich machines as those 
tried at Derby. Capacity on the pact of the sheaf-binder 
for working without the aid of skilled attendants is hard] 
less necessary, On neither point did the Derby tri 
elicit any information whatever. The machines durin; 
the experiments made with them were in the hands o 
their inventors or the skilled representatives of the 
inventors, and the test conditions were therefure very 
unlike those under which the reaper would be actually 
worked in English corn fields, Again, the duration of the 
trials was ridiculously short ; the ag te duty done by 
any of them did not much ara ut half a day's 
work, A good sheaf binder will do ten acres a day ina 
heavy crop, and as much as twelve acres may be got 
through. The total quantity cut by each machine at 
Derby consisted of half an acre of oats, half an acre of 
barley, half an acre of wheat, two acres of light wheat, two 
more acres of oats, and two acres of heavy wheat, or in all 
seven and a-half acres of corn. Several days were spent in 
ae this, and we do not hesitate to say that such a test 
could not supply adequate information to the judges as to 
the durability of the machines tried. But this was not 
all—the corn was for the most part cut while wringi 
wet; that is to say, under conditions which could not 
possibly exist in regular farm work. We have heard it 
urged in favour of the trials that the more adverse the 
conditions the more severe the test; but such an ment 
possesses no force whatever. It might as well be advanced 
that by running a locomotive on a 
idea could be gained of its powers of working on a rail- 
way. It is, no doubt, proper that machinery should, 
when tried at all, be tried with due severity; but 
unless the trial takes place under working conditions 
its results can possess little or no value. Thus it would 
have been quite fair to test the machines tried at Derby in 
fields of very heavy corn, full of grass at the roots ; but it 
was not legitimate to test them in corn saturated with rain, 
and during a heavy downpour of rain, There are thousands 
of sheaf-binding reaping machines in use in the United 
States which could not work in heavy, tall English crops ; 
and the weight of the crops cut may, with strict propriet 

used as a factor in appraising the value of a sheat- 
binder ; but to cut wet corn, and to use in any way the 
power of a machine to deal with corn in a shower, is 
simply absurd because no farmer in his senses would 
think of working a machine in wet corn and a torrent of 
rain. Furthermore, it is by no means certain, or even 
approximately certain, that it is more difficult to bind wet 
corn than dry. Indeed the chances are that the straw, 
lying closer and heavier when wet than dry, may be more 
readily bundled and tied than it would be if fit for cutting. 
When thatch is being made or “ pulled,” the straw is always 
wetted, to make it lie close and take the spring out of it, and, 
reasoning by analogy, it seems not improbable that wet 
corn may be more easily dealt with than dry by a sheaf- 
binding machine. 

We regret to say that in carrying out the sheaf-binding 
trials at Derby, the Royal Agricultural Society appears to 
have forgotten how important a position it holds. It isa 
fact that a great many farmers attach a very high value 
indeed to the verdict pronounced by its judges, and the 
award of a prize to any machine or implement does a great 
deal to ensure the sale of the prize implement to the 

ublic. It is, therefore, not enough that the policy of the 
iety in dealing with inventions should be rigorously 
honourable. The judges have a far more numerous class 
to think of than the inventors. All the exhibitors have, 
no doubt, more or less to complain about in the conduct of 
the late trials, because they all wanted to have their 
machines fully and fairly tested. That ina sense the tests 
were fair, and that no man was placed under better or 
worse conditions than his neighbour, will not, we hope, be 
disputed ; but there was nothing like the full trial which it 
was not only desirable, but imperative should have taken 


_| place. As matters stand, the prize awarded to the McCor- 


mick Harvesting Machine Company, of Chicago, will prove 
of little service to the recipients. 

It may, of course, be urged that the Royal Agricultural 
Society was not responsible for the weather, and that it 
did all that could be done under the circumstances. To 
plead this is at once to deprive the trial of all value. Itis 
to admit at once that a gold medal,and other awards have 
been made without any good or sufficient reason for 
making them. It is to assert that the conditions of 
trial were known to be unsuitable, and, therefore, 
radically bad. We may be asked, “ What was the 
Society to do?” The answer is supplied by the 
Society’s own programme. We understand that com- 
petitors were notified that each machine might be 
called upon to cut and bind 100 acres of corn. This 
would have been an adequate test, for any machine 
which -could successfully deal with this ight 
reasonably be depended upon to work steadily through a 
whole season without much derangement. Why this p 
was not followed it is not difficult to explain. Probably 
not one competitor believed for a moment that the idea 
would be carried into practice. The system under which 
the Society works is inimical to any extended test of field 
implements, The judges are all busy men, who can be 

t together, even for a few days at a time, with difficulty. 

o doubt if the Derby trials had been postponed, they 
would not have been carried out at all. But the fact that 


paved road a good | f 


difficulties are encountered in testing niachinery is 16 
excuse for making inadequate and délusivé éxperiments. 
Either no trials should thatle, or they should be made 
property. Thé thing wanted is a reorganisation of 

@ whole system of testing machines and implements, 
and we have no doubt that it is quite practicable 
to effect this reorganisation. For example, certain 
agriculturists, practical men of high standing and 
large es might be affiliated to the Soeiety antl 
employed to report on the work doné by implements 
handed over to them for trial. Thus, for example, the 
half dozen machines tested at Derby might each have 
béén handed over—selections being made by lot—to as 
many independent farmers, by them to be used durin, 
the est. Each machine should have to attend it an 
work it one man supplied by the inventor. The trial 
might extend over one month, and the machine would be 
used just as the farmer thought proper. A committee of 
three judges or inspectors should be appointed who would 
from time to time visit each farm, say onve in each week 
for a few hours at_a time, to see how things went on, and 
to supply independent testimony as to the ¢haracter of thé 
crops cut, their condition, and so forth. At the end of the 
month the machines would be returned to the inventors, 
a report could be prepared by each of the farmers 
who had used a competing machine, and from these 
independent reports, and that of Messrs. Eastons and 
Anderson, who would examine each machine after its 
month’s work, a final report could bé drawn up which 
would possess real value and on which the award 
of a prize could be, with ap cen based. Of course 
we know that a hundred objections may be raised 
to this scheme, but the only objection which would hold 
water cannot be urged; namely, that such trials as those 
of Derby are better. If the Royal Agricultural Society 
cannot carry out tests of machinery and implements, the 
results of which will guide agriculturists in making their 
purchases, then it is much better that they should not be 
made at all This conviction is — day by 
day, and the time is not far distant, we , when firms of 
eminence and reputation will refuse to compete. No 
doubt such a result of bad management on the part of the 
Society would be deplorable, but it is none the less, we 
ear, imminent. There is yet time for change, but one or 
two more fiascos like the Derby trials will greatly 
diminish the waning influence of the Society, and render 
its awards things re, be eschewed rather than coveted. 


WIND PRESSURE ON RAILWAY STRUCTURES. 

Towarps the conclusion of the inquiry into the causes 
of the Tay Bridge disaster it was announced that a pro- 
posal had been made for the Board of Trade to undertake 
an investigation into the question of wind-pressures on 
railway structures, with a view to the determination of .a 
minimum which should be assumed in the determination 
of the strength of these. Objection was very properly 
made to the idea that the Board of Trade should be sole 
arbiter in such a matter, and a committee was subse- 
quently appointed to consider and report on the question, 
in which Colonel Yolland was the only officer representing 
the Board, the other members of the committee being Sir 
John Hawkshaw, Sir W. G. Armstrong, Mr. W. H. Bar- 
low,and Professor G.G. Stokes. Thereportof thiscommittee 
has just been made public. It contains, firstly, the report 
and recommendations of the 
appendix comprising a summary of strong winds registere 
rs ae sa in England, Scotland, Lreland, and from a few 
places on the Continent and in India; ther with a 
table of wind-pressure and explanation of the method of 
deducing it from the maximum run of wind in any one 
hour during a storm ; letters relating to the direction of 
heavy gusts of wind, and list of accidents to trains caused 
by the force of the wind. Thirdly, it contains copies of 
wind-pressure diagrams taken at Bidston, near Liverpool, 
Glasgow, and Greenwich. 

The report is not a lengthy one, and the recommenda- 
tions are not numerous. Most engineers will look upon 
the recommendations as satisfactory, though the reasonings 
upon which some of them are based are not given, and are 
not to be inferred from anything the report contains, The 
method of procedure by the committee seems to have been 
to obtain from a number of stations or observatories 
the records of wind velocities and pressures, as obtained 
by Robinson’s cup anemometers, and Osler’s self- 
registering anemometers. At most stations the obser- 
vations are only of the velocity of the wind; but at a 
few both velocity and pressure are recorded. It was 
therefore necessary, in order to utilise all the velocity 
observations, to determine the general relation between 
velocity and pressure as shown by the records made at the 
stations where both velocity and pressure are simultaneously 
registered. For this purpose the Bidston records were 
employed, as most. suitably representing that relation for 
high winds with which alone the committee had to deal. 
The Bidston observatory is on the top of a range of hills 
on the south side of the Mersey, the hills a abruptly 
from the sea level on both sides, and especially on the 
west side. The anemometers are placed 56ft. above 
ground, and 251ft. above mean sea level. In dealing with 
these records, three sets of subsidiary tables were first 
formed. These included, for the period 1st January, 1870, 
to 3lst December, 1878, the maximum hourly runs of the 
wind lying between 35 and 45 miles an hour, 45 and 55 
miles, and 55 and 65 miles, with the maximum correspond- 
ing pressures, Three sets of ave velocities and 
pressures were thus obtained, and from these it was found 
that the pressures were very nearly proportional to the 
squares of the velocities in each case, and that the simple 
formula a = P served, with tolerable accuracy, as 
the basis for the computation of a table connecting the 
maximum run V of the wind in one hour with the’pressure 
P in pounds per square foot at any time during the storm 
to which V refers. The table which we give in another 
place was computed by this formula. 

From the information acquired the committee recom- 
mend five rules as sufficiently meeting the cases referred 
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to it for consideration, and although we give the report 
elsewhere, they may be briefly repeated here. They are— 
1) that for railway bridges and viaducts a maximum wind 
pressure of 56 1b. per square foot should be assumed for 
the purposes of calculation ; (2) that for girders with closed 
sides and as high or higher than the top of railway vehicles 
the full pressure of 56 1b. should be employed for the 
whole vertical surface of one girder, and that when the 
girder is not as high as the vehicles, the surface should be 
taken as that of the length of the girder by the height 
from the bottom thereof to the top of the vehicles ; 
(3) that for lattice or open girders the pressure of 
56lb. should be applied to one girder, as though the 


girders had closed sides from the level of the rails to the | 


top of the train, and the same pressure to be applied to 


the actual ironwork area below the level of the rails and | 


above the top of the train. The pressures to be applied to 
the inner or leeward girder, one only, in addition to the 
above, relate only to the actual vertical area of ironwork 
below the rails and above the train, and are, a, 281b. per 
square foot when the open spaces are not more than two- 
thirds of the area included within the outline of the girder ; 
6, 42 Ib. when the open spaces are between two-thirds and 
three-fourths the whole outline area; and c, 56 Ib. when 
the open spaces are greater than three-fourths of the whole 


area ; (4) the pressure on arches and piers should be ascer- | 
tained in conformity with these rules ; and (5) a factor of | 


4 should be employed in all these cases in calculating 
the necessary strength, except when wind pressure is 
counteracted by gravity only, then a factor of 2 is con- 
sidered sufficient. 


Now a good many engineers will ask—Upon what data 


have these pressures which are to be applied to the actual 
area of the ironwork of lattice structures been determined ? 
There is nothing in the report to indicate in what way 


they have been derived. Yet this is an important ques- | 


tion, for lattice girders of large spans are more likely to be 
used in the future than they have been hitherto, and 
the application of the maximum pressure of 56 lb. to the 
whole area of the inner or leeward girder as well as 
to the windward girder must have an important effect 
on the total weight of such girders. It would appear that 
the committee possessed information which led to the con- 
clusion that the effectiveness of wind-pressure is greater on 
the inner one ef a pair of lattice girders, roughly speaking, 
as the actual area is less—though this relation has hitherto 
been a matter of question—and that the effective pres- 
sure on a leeward girder is not at all reduced by the 
intervention of a girder the open spaces of which are at all 
greater than three-fourths the whole outline area. Again, 
it must be urged that the jump from 28 lb. per square foot 
to 42 1b. respectively for girders the open spaces of which 
are two-thirds the outline area and for girders having open 
spaces anything over two-thirds that area, seems excessive, 
and that some formula should be given which would assign 
more satisfactorily a relation between pressure and area. 
The jumps from 28 Ib. to 42 Ib. and 56 lb., and from two- 
thirds to three-fourths, or greater than three-fourths, 
looks, without information to the contrary, very like 
guesswork. The relation between the effectiveness 
of wind-pressure on large and small-mesh lattices 
does not seem to have received the attention which it 
must get before the question can be settled. Two 
girders, for instance, of the same span and depth might 
be designed so as to have an equal amount of open space 
area, and yet the mesh or the area of each opening might 
be very different. Yet the rules laid down by the com- 
mittee would require the application of the same assumed 
wind pressure in each case, though it is generally believed 
that the smaller the mesh, the greater the effectiveness of 
wind pressure. Thus more definite rules are certainly 
required on this point. The report is one of undoubtedly 
high value, but there are several points on which experi- 
ments need to be made, in order that rules more generally 
and consistently applicable may be made. 


LANCASHIRE AND YORKSHIRE RAILWAY—COMPETITION FOR 
PROPOSED NEW STATION, LIVERPOOL. 


THE award in connection with this competition has been 
made; the directors—acting, presumedly, under the advice of 
Sir John Hawkshaw, who was called in to assist them in their 
deliberations—having given the premiums to three local 
architects of by no means world-wide fame. The competition 
—differing somewhat from an ordinary architectural competition, 
inasmuch as considerable engineering skill as well as artistic 
taste had to be brought to bear on the problem—has ended most 
unsatisfactorily to the competitors and not creditably to the pro- 
moters. The instructions, issued for the guidance of the com- 
petitors, clearly invited designs for a “ New Station,” and the 
spirit, if not the letter, of these instructions implied a wish on 
the part of the directors to secure a comprehensive and liberal 
scheme which would suffice for the requirements of the public 
for very many years to come. In spite of this, however, 
we find the first and second premiated designs consisting of plars 
for crude additions to the existing buildings, utterly wanting in 
anything like architectural dignity, badly designed as regards the 
approaches and exits, and quite devoid of any originality, and 
unworthy of so important a city as Liverpool, and of so wealthy 
a company as the Lancashire and Yorkshire Railway Company. 
The third premiated design is, perhaps, the best of the lucky 
ones, but it bears a family resemblance to the others, and cer- 
tainly the strange coincidence that all the three premiums go to 
Manchester—the head-quarters of the Lancashire and Yorkshire 
system—taken with the fact of all the successful competitors 
using in the old buildings with as little alteration as possible, 
points only to one conclusion, and that is, that valuable informa- 
tion a= to the wishes and intentions of the directors has 
been conveyed to part of the competitors and not to the 
whole. If this has been so, it is certainly a most unfair 
and unjustifiable proceeding. The two best designs in 
the competition are that signed “Rectus,” by Mr. James 
Burlow Fraser, of Leeds, and “Invitum Sequitor Honor,” by 
Messrs. J. H. Lynde and Chas. Heathcote. The former is shown 
in great detail by drawings well considered and beautifully 
executed. The general effect of the elevation is commanding 
and well balanced ; the booking hall centrally placed and of 
ample size ; and all the offices and conveniences planned on a 
liberal scale and easy of access. The gradient from Tithebarn- 
street is carefully worked out and easy, although it would 


perhaps have been better to have made the approach and exit 
road somewhat wider, and to have divided it by a dwarf wall so 
as to keep the ingoing and outgoing traffic separate, and also to 
have kept the entrance and exit gates on the Tithebarn-street 
level apart, especially as this could have been easily effected 
without altering the general arrangement. The other design 
mentioned above is most certainly entitled to one of the pre- 
miums if for nothing else than its admirable solution of the 
approach difficulty. Nothing could be simpler, and therefore 
nothing more satisfactory for the working of the traffic than the 
parallel slopes, one outgoing and the other incoming placed in 
front of the main building. The fact of the main buildings 
being placed so far back from Tithebarn-street might be preju- 
dicial to the elevation, but on the whole the scheme is a good one, 
and the general arrangements liberal in scale and well thoughtout. 
| Among the best of the other designs are those marked “ Direct,” 
| “ Lancashire,” “ Vulcan,” “Span ”-——who puts all his platforms 
under one roof after the manner of St. Pancras ; “ L. and Y.”— 
with an attractive elevation and an ingenious arrangement of 
approaches ; and “Centaur.” In many of the designs consider- 
able engineering skill and ingenuity has been shown in the con- 
struction of the roofs and in utilising the space under the plat- 
forms, and altogether the competition has produced some remark- 
ably good work. At the same time, considering the importance 
of the building and the liberal amount of the premiums, it is sur- 
prising that more first-class designs have not been sent in. The 
competition, however, is most remarkable on account of the 
extraordinary disposal of the premiums, and many if not all of the 
| forty unsuccessful competitors who have been left out in the 
| cold will doubtless hesitate before they again submit the fruits of 
| their talent and energy to the tender mercies of the Lancashire 
| and Yorkshire directors. 


LITERATURE. 

| 4 Handbook of Electrical Testing. By H. R. Kempe, M.S.T.E., 

| &e. New Edition. Revised and enlarged. E. and F. N. 
Spon. 1881. 


Ir is almost impossible to give a correct idea of the value of 
| this work. There is none other with which it can be 
com d. Rivals it has not any. True we have books 
, that treat of testing. We have indeed small works, such 
, as that of Hoskier, devoted entirely to testing, but in most 
| cases testing is discussed in one or two chapters in books 
| which deal with electrical matters generally. Mr. Kempe, 
| however, has.made testing the subject of his book, and any 
other subject that is discussed is discussed solely because 
of its connection with the principal subject. Now a fair 
| knowledge of testing is as necessary to the electrical 
| engineer as a knowledge of certain branches of applied 
| mathematics is to the engineer who undertakes the 
| designing of bridges or similar constructions, Testing is a 
| system of measurement, and implies a knowledge of the 
| tools used as well as a knowledge of the properties of the 
| materials employed. The tools used by electricians in 
| their measurements are instruments of great delicacy and 
| precision, and have a scientific as well as a practical value. 
| The work before us describes these instruments, clear] 
showing the principle upon which the instrument is me | 
and the best methods of usingit. It is with a cer- 
tain amount of hesitation that we venture to hint at 
a seeming deficiency. The recent astonishing development 
of electric light apparatus opens a new field for testing 
operations, and we should have liked to have seen a chap- 
ter devoted to this special branch of the subject. Of course, 
it may be answered that the expert in testing can with- 
out the slightest difficulty apply his knowledge, inasmuch 
as no new principles are involved, and only care to be 
taken that his instruments are suited to large currents. 

This work deals with testing from the standpoint of a 
telegraphist and has in view a thorough description of the 
tests requisite during the manufacture, laying, and repair- 
ing of a submarine cable. The value of the work arises 
not only from its comprehensiveness, but more from the 
excellent method pursued by the author. He not only 
supplies tests as devised for special purposes, and duly gives 
credit to the originator, but he discusses fully and freely 
the best conditions for making the test. The author is 
fully imbued with the idea that no effort should be spared 
to make the reader understand the “ Why and the where- 
fore,’ and therefore he almost always illustrates his 
description by a numerical example. Thus to enable our 
readers to judge more easily our meaning, we indicate the 
method pursued in the discussion of Poggendorf’s method 
of obtaining the E. M. F. of batteries. The method is in 
the first place described with the aid of a diagram, then a 
numerical example of the method is given, followed by 
remarks on the best conditions for making the test, and 
concluding the special subject by considering the possible 
degree of accuracy attainable. The method adopted by 
an author may be admirable, while his matter may be 
involved and difficult to understand. In this case the 
matter and method are equal, the former being clear, con- 
cise, and to the point. 

It would be difficult to indicate exactly the contents of 
the work. Starting, however, with one of the simplest 
experiments, in order, we should imagine, to indicate the 
principal instruments used, we then have these instru- 
ments described, this pertion of the work concluding with 
certain tests of these instruments, such as those applicable 
to galvanometrical resistance, the internal resistance of 
batteries, and the electro-motive force of batteries. The 
theory of the Wheatstone bridge comes next, followed by a 
chapter on testing for faults. Special pieces of apparatus, 
such as keys and condensers, are described before chapters on 
the measurement of potentials and of electrostatic capa- 
cities. Thomson’s quadrant electrometor and its uses is 
explained, the latter part of the book treating cable 
work carefully and exhaustively. A unique feature is a 
contract specification for the manufacture of a cable, with 
specimen sheets of the tests taken during manufacture. 
Various useful tables are given at the end. 

This work purports to be a new edition, but in reality it 
is a new work, there being little connection between the 
previous edition and the one before us. This volume is 
much more extensive, and that portion which reminds us 
of the previous work has been remodelled and largely re- 
written. An effort has been made to arrive at a system 
of fixing the symbolic nomenclature of the subject, for we 


notice that as far as possible the letters used are the first 
letters of the words naming the objects they represent ; 
and in cases where it is required to indicate, e.g., current 
received or current sent, a subscript is used, thus C,, C,, so 
that the reader has no trouble in understanding what the 
symbols mean. We have attempted to give a somewhat 
emphatic opinion as regards this work, without entering 
into a detailed criticism, which the nature of the work 
precludes, 


THE BRITISH ASSOCIATION AT YORK, 


ALL the beds at the following chief hotels in York have already 
been engaged for the British Association meeting, namely :—The 
Station Hotel, Harker’s, the North-Eastern Hotel, Scawin's, the 
Black Swan, the Great Northern, and the Queen, A heavy sale of 
tickets for the “jubilee” meeting has already been made, and the 
North-Eastern Railway Company has most liberally arranged to 
issue very cheap British Association tickets to and from nearly all 
the chief towns in Yorkshire, available during fourteen days for as 
many journeys as each holder chooses to make. Altogether 
then, those who arrive in York early and allow themselves plenty 
of time to obtain lodgings will be on the safe side. 

Those who have not visited York by the Great Northern Rail- 
way within the last four years will find the old system of enter- 
ing a small terminus down a short branch, and then being drawn 
back over the same branch to go on to Scotland, abolished. In 
the accompanying diagram, B shows the position of the old 
terminus, and H that of the new station, which is built over 


part of a sharp curve in the line. A E is part of the line from 
London to Edinburgh, K is the branch to Scarborough, and F is 
the great new hotel of the North-Eastern Railway Company. 
The dotted line D represents the old town wall, which was in the 
way of any extensive enlargement of the old station. The new 
hotel, managed for the railway company by Mr. John Kaye, has 
150 bedrooms, five out of six of which will hold two beds. The 
Great Northern Railway ends near Doncaster, but has running 
powers over the North-Eastern Railway into York. 

In addition to the liberal steps already mentioned, the North- 
Eastern Railway Company will lend a steamer for nothing, to 
take an excursion party of geologists and others close alongside 
the coast from Middlesbrough to Scarborough, a distance of about 
sixty miles. Most of the chief officials of this company reside 
in York, and in every way they have been working to promote 
the objects of the meeting. The Corporation, the clergy, and the 
railway people are all working in harmony to make the meeting 
a good one, and it is not always the case that all the “ parties” 
in a town so combine for the benefit of the British Association. 

The local secretaries have long had substantial offices in York, 
in the shape of a house—No. 3, Blake-street—lent them by the 
Corporation. The hard work and responsibility of a reception of 
the British Association always falls chiefly on the local secre- 
taries, who in this instance are the Rev. Thomas Adams, M.A. 
(Cantab), and Mr. Tempest Anderson, M.D., B.Se. (London). 
Mr. Adams was formerly on the Geological Survey; he is now 
Senior Mathematical and Science Master at St. Peter’s School, 
York ; he is a nephew of Professor Adams, the astronomer. His 
colleague, Dr. Anderson, passed with high honours at London 
University ; he is surgeon to the North-Eastern Railway Com- 
pany, and to the Eye Institution. He is the inventor of a new 
opthalmometer for measuring the refraction of the lens of the 
eye, and whether it is at the proper focal distance from the 
retina, thereby revealing at once what kind of spectacles are 
required to perfect the vision. This instrument obtained a first- 
class award at the recent International Medical Congress. 

The programme of the local arrangements for the Jubilee 
Meeting forms a small volume, which will be presented gratis to 
every member of the Association; it is practically a guide, and 
a very good guide to York and its vicinity. It is edited by the 
local secretaries; Mr. W. Denison Roebuck contributes an article 
to it on zoology; Mr. Thomas Gough, B.Sc., an article on 
botany; and Archdeacon Hey an article on the founders of the 
British Association. It contains information about the post, 
telegraphs, trains, and excursions, the meetings, the officers, the 
geology and geography of the district, and, in short, about every- 
thing which the visitor would find it useful to know; a map is 
also bound up with its pages. 

The excursions will be to Scarborough, Castle Howard, Helms- 
ley and Rievaulx, Brimham Rock and Harrogate, Bolton Abbey, 
Cleveland, along the coast from Middlesbrough to Scarborough, 
Gristhorpe, Speeton, and Scarborough, Whitby, Wensleydale, and 
Aldborough. The tickets are at exceptionally low rates. Those 
who have offered hospitality to certain of the excursionists on 
Saturday, September 3rd, are Mr. George Howard, M.P., of 
Castle Howard, the Earl of Carlisle’s residence, twelve miles from 
York, and the Local Board of Commissioners, who, at Harrogate, 
will entertain two hundred guests. On September 8th, Mr. 
Lowthian Bell, F.R.S., will entertain some excursionists at the 
Cleveland Ironworks. Admiral Chaloner, C.B., and Mr. J. W. 
Pease, M.P., will be among those who entertain. The local 
Philosophical Society and friends will welcome the excursionists 
to Whitby, and hospitalities will be extended %o visitors to Scar- 
borough. 

The reception room will be at the Guildhall, a venerable old 
edifice erected in 1446. The hall, which as windows of stained 
glass, is divided into a nave and aisles by two rows of octagonal 
oak pillars ; the remarkable thing about the pillars is, that each 
of them is the stem of an oak tree, all in one piece The great 
Council of the North held its sittings in the magistrate’s room of 
the Guildhall, and the £200,000 paid to the Scots for assisting 
the Parliament against Charles I. was given to them in this 
chamber. The stained glass windows of the hall are modern, and 
presented chiefly by aldermen. The Guildhall is used for legal 


and municipal purposes, but the local authorities will give up the 
use of it during the visit of the British Association. 

The presidential address will be delivered in the Yorkshire 
Fine Art and Industrial Institution, the hall of which is a long 
and narrowish wooden structure, the strength of the supports of 
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the galleries of which it is to be hoped have been well tested, 
bearing in mind the warning and precedent furnished at the 
Welsh National Eisteddfod once held in a wooden structure at 
Swansea. In adjoining rooms are some valuable paintings, and 
doors at one side of the hall open directly upon grounds belong- 
ing to the [hstitution. Sir John Lubbock, the president for this 
year, is the right man in the right place, a good and entertaining 
speaker, and a cultured and pleasing representative of the scienti- 
fic world, 

Section G, Mechanical Science, will meet under the presidency 
of Sir William Armstrong, in the Corn Exchange, a large build- 
ing, with small attempts at architectural beauty inside and none 
at all outside. It was built recently. It will accommodate an 
audience of at least a thousand with ease ; and as the average 
attendance at Section G after the first day may probably not 
exceed fifty, Section G will be in the position of a very small 
hermit crab in a very large shell. 

The Lord Mayor of York and Mr. Joseph Wilkinson, the Town 
Clerk, will do their part in promoting the objects of the meeting. 
Among the clergy, the Dean and Canon Fleming are likely to 
take leading parts in welcoming the Association. The Arch- 
bishop of York will probably not be present. He is said to be 
not very well just now, and he has been spending the 
winter in the South of France. For some time past he has been 
living in retirement. 

The first general meeting will be held on Wednesday next at 
8 p.m., when Prof. A. C. Ramsay will resign the chair, and Sir 
John Lubbock will assume the presidency and deliver an 
address. On Thursday evening, September Ist, at 8 p.m., a 
soirée; on Friday evening September 2nd, at 8.30 p.m., a dis- 
course on the “Rise and Progress of Palwontology,” by Prof. 
Huxley ; on Monday evening, September 5th, at 8.30 p.m.,a 
discourse on the “ Electric Discharge, its Forms and Functions,” 
by Mr. W. Spottiswoode, President of the Royal Society ; on 
‘Tuesday evening, September 6, at 8 p.m., a soirée ; on Wednesday, 
September 7th, the concluding geneial meeting will be held at 
2.30 p.m. 

The following are the chief officers of the York meeting :— 
President Elect : Sir John Lubbock, Bart, M.P. Vice-presidents 
Elect: The Archbishop of York, F.R.S.; the Lord Mayor of 
York ; Lord Houghton, M.A.; Archdeacon Creyke, M.A.; Sir W. 
R. Grove, F.R.S.; Professor G. G. Stokes, M.A., D.C.L.; Sir John 
Hawkshaw, C.E.; Mr. Allen Thomson, LL.D; and Professor 
Allman, LL.D. General Treasurer : Professor A. W. Williamson, 
Ph.D. General Secretaries : Capt. Douglas Galton, C.B.; and 
Mr. Philip Lutley Sclater, M.A. Acting Secretary, Mr. George 
Griffith, M.A. Local Secretaries: The Rev. Thomas Adams, 
M.A.; and Mr. Tempest Anderson, M.D., B.Sc. Local Treasurer: 
Mr. W. W. Wilberforce. 

The officers of the sections are as follows :— 

A. Mathematical and Physical Science.—President : Professor 
Sir William Thompson. Vice-presidents : Professor J. G. Adama, 

A.; T. Archer Hirst, Ph.D. Secretaries: Professor W. EF. 
Ayrton, F.R.S.; Professor Oliver J. Lodge, D.Sc.; Donald 
McAlister, M.A.; Rey. W. Routh, M.A. 

B, Chemical Science.—President : Professor A. W. William- 
son, Ph.D. Vice-presidents : F. A. Abel, C.B.; Professor Odling, 
M.B.; Professor Thorpe, Ph.D. Secretaries : Harold B. Dixon, 
M.A.; P. Philips-Bedson, D.Sc.; T. Gouch, B.Se. 

C. Geology.—President : Professor Andrew Crombie Ramsay, 
LL.D. Vice-presidents : Professor Prestwich, M.A.; Professor 
W. C. Williamson, F.R.S. Secretaries : J. E. Clark, B.A.; W. 
Keeping, M.A.; W. Topley, F.G.S.; W. Whitaker, B.A. 

D. Biology.—Professor Richard Owen, C.B. Vice-presi- 
dents: Professor W. H. Flower, LL.D., President Z.S.; 
Professor J. 8. Burdon Sanderson, M.D. Department 
of Zoology and Botany. — Professor Owen will preside. 
Secretaries: Rev. W. C. Hey, M.A.; Professor M‘Nab, M.D.; 
Howard Saunders, F.L.S. Department of Anthropology.— 
Professor W. H. Flower, LL.D., F.R.S., will preside. Secretaries : 
G,. W. Bloxam, M.A.; W. L. Distant; H. E. Spencer. Depart- 
ment of Anatomy and Physiology.—Professor J. 8. Burdon 
Sanderson, M.D., will preside. Secretaries: W. A. Forbes, 
F.Z.8.; W. North, B.A.; John Priestley. 

E. Geography.—President : Sir J. D. Hooker. Vice-presidents : 
Francis Galton, M.A.; Professor Sir C. Wyville Thomson, LL.D. 
Secretaries: J. W. Barry; H. W. Bates, F.R.S.; E. C. Rye, 
Librarian R.G.S. 

F. Economic Science and Statistics.—President: The Right 
Hon. M. E. Grant Duff.’ Vice-presidents: Sir George Campbell, 
D.C.L.; James Heywood, F.R.S. Secretaries: Constantine 
Molloy, W. W. Morrell, J. F. Moss. 

G. Mechanical Science.—President: Sir W. G. Armstrong. 
Vice-presidents: W. H. Barlow, F.R.S.; C. W. Siemens, D.C.L. 
Secretaries: A. T. Achison, M.A.; J. F. Stephenson, H. Trueman 
Wood, B.A. 

This list of sectional officers will be completed and will be 
submitted to the General Committee on Wednesday, August 31. 


SILICATE COTTON OR SLAG WOOL, 


In Tur Encrneer of the 12th March, 1880, we gave the 
results of some experiments made with a view to test the rela- 
tive value of this material, which is entirely made from blast fur- 
nace slag and other materials as non-conductors of heat and 
sound. We understand, however, that its application in the raw 
or loose state has been found to be, in some cases, attended with 
some difficulties and disadvantages which have somewhat 
operated against the application which the material might other- 
wise have To overcome some of these difficulties, Mr. 
Dade, of New Church-street, Bermondsey, has combined a vege- 
table material with the slag wool in such a way as to produce 
silicate cotton composition or boards, flat and curved, and rings 
for covering steam boilers, pipes, and cylinders, to prevent loss of 
heat by radiation. 

The principal objection to the silicate cotton in the loose state 
is the costly manner in which it has to be applied, viz., by 
stuffing it under sheet iron or wooden lagging or other materials 
to keep it in its place, and Messrs. Dade and Co, claim that they 
have entirely overcome this objection. The silicate cotton 
composition is very easy of application, and is applied as though 
it were mortar, but the curious fact is that the composition is not 
hard throughout, for when set and dry the interior is soft and 
porous, whilst the composition forms a hard and smooth surface 
of its own, which can be made easily waterproof by tarring or 
painting it. It is also extremely light, and is so far 
tenacious that it will not crack or crumble away through the 
alternate expansion and contraction of the iron. Owing to the 
fact that the interior of the boards or layers of the composition 
when applied wet, dry perfectly porous, the non-conducting 

roperties of the silicate cotton itself are not in the least degree 
impaired, it is stated, as is the case when silicate cotton is mixed 
with clay or any other solidifying matter. 

The silicate cotton boards are made of the silicate cotton com- 
position rolled out into various sizes and thicknesses. They are 
supplied either flat or curved to suit the shape or circumference 


of any boiler. These boards have, of course, the advantage of 
being easily applied, and as easily removed, and they can be 
applied to cold surfaces, so that it is not necessary first to get up 
steam, as is the case with many compositions. The non-conduct- 
ing rings or tubes are ingenious applications of the material, and 
we should think that they will gain a good deal of favour, 
inasmuch as they reduce the labour of application of a 
non-conductor to steam or water pipes to the minimum. 
They constitute a complete covering in themselves; they open 
on one side—lengthwise—and are simply clasped round 
the pipes and fixed end to end. They are made 
to overlap each other at one end, We notice that the boiler 
which drives the machinery and the electric appliances exhibited 
at the Fine Art and Industrial Exhibition at Cardiff has been 
covered by Messrs. Dade and Co, with their Silicate Cotton 
Composition, and that- the surface of the covering is cool, 
though but 14in. thick. 

The silicate cotton is now used in various forms for building 
and domestic purposes. As “sheeting” it is used as fire and 
sound proof, and for lining walls, partitions, fire-proof rooms, 
cooking stoves, and refrigerators. 


WIND PRESSURE ON RAILWAY STRUCTURES. 


TuE following 1s the report of the committee appointed to con- 
sider the question of wind pressure on railway structures :— 


To the Right Honourable the President of the Board of Trade. 
London, May 20th, 1881. 

Sir,—In compliance with the instructions from the Board of 
Trade—a copy of which is given in the appendix—to consider the 
ie of wind pressure on railway structures, and to report to 
them on the subject, we have made such inquiries and procured 
such information on the subject referred to us as we deemed 
necessary, and have now the honour to report the conclusions at 
which we have arrived. 

It was necessary in the first instance to ascertain as accurately 
as possible from the sources which were accessible to us what the 
highest pressures of the wind in this country amount to. With 
this object we obtained from those observatories and stations 
where the pressure or velocity. of the wind is measured, the state- 
ments which we give in the appendix. In order to exhibit the 
action of the an during heavy storms, we have also appended 
hithographed copies of wind diagrams taken by means of self- 
registering — at Bidston, Glasgow, and Greenwich. 

At some of the stations from which we have obtained returns the 
wind pressures are measured directly by Osler’s self-registering 
pressure anemometers, at others the velocity only of the wind is 
measured by Robinson’s rotating anemometers, the velocity of the 
wind being taken at three times the velocity of the revolving cups. 

For some stations the only published information is the run in 
miles of the wind during each hour. There can obviously be no 
more than a general accordance between this and the greatest 
pressure experienced during the hour. To utilise for our purpose 
observations taken at stations where the velocity only of the wind 
is recorded, the records of the Bidston Observatory, where both 
elements are recorded, have been employed as furnishing a means 
of connection between the two. In the case of high winds, with 
which alone we have to deal, it was found that the greatest pressure 
recorded in an hour was tolerably well proportional to the square of 
the mean velocity during the hour, and that the empirical tusunle 
io” P, where V = maximum run in miles of the wind in any one 
hour and P = maximum pressure in pounds on the square foot at 
any time during the storm to which V refers, represented very 
fairly the greatest pressure as deduced from the mean velocity for 
an hour. We have accordingly given in the appendix a table 
calculated from the above formal for deducing maximum pressures 
from observed velocities. 

In addition to the tables obtained from English, Irish, and 
Scottish stations, which are those ye | that are strictly applicable 
to our inquiry, we give as matter of information a summary of 
strong winds registered at stations on the Continent and in India. 

It will be seen on reference to the tables that the wind pressures 
vary greatly at different stations. This, no doubt, mainly arises 
from difference of exposure of the stations to the action of the 
wind in consequence of the geographical and local circumstances of 
their position, but may in some cases be partly caused by differences 
in the instruments used for measurement. Thus at Glasgow the 
highest recorded pressure per square foot is 47 lb., while at Bidston, 
near Liverpool, the indicated pressure on one occasion amounted to 
90 Ib., and on another occasion to 80lb, But the pressures at 
Bidston seem very abnormal, being much beyond what have been 
noticed at any of the other stations. The conformation of the 
ground on which the Bidston Observatory stands is such that the 
velocity of the wind there might be greatly intensified. 

It will be noticed in the lithographs that the records of 
exceptionally high pressures indicate a very brief duration. From 
inquiries we have made, we are satisfied that these records are not 
selesahio to instrumental error, depending on the recording instru- 
ment being carried by its momentum beyond the position of 
equilibrium under the wind pressure acting at the moment, but 
—— areal phenomenon. But whether the exceptionally high 
velocities to which such pressures. are due extend over a consider- 
able space in a lateral direction, or on the other hand are extremely 
local, is a point on which we have not been able to find experi- 
mental evidence, 

The differences of the wind pressures observed at different 
stations led us to consider whether there were any other modes of 
approximately ascertaining the force of the wind for our purpose. 
There are many buildings, tall chimneys, shipbuilding sheds, Xc., 
which probably would not withstand pressures so extreme as those 
we refer to; but in most cases the contour of the adjoining 
ground, and the obstruction to wind by adjoining buildings, trees, 
and other surrounding objects, would render conclusions drawn 
from such cases unreliable. It occurred, however, to us that some 
useful information might be drawn from another source, viz., from 
railways themselves, 

It is obvious that on existing railways that have been long in use, 
aseries of experiments, if we may apply such an expression to 
them, have for many years been carried on, for over them trains 
have been running at all times of the day and night on high and 
unsheltered embankments and along other spaces exposed in many 
cases to very strong winds. Now, a wind pressure varying from 
30 lb. to 401b. per square foot, is sufficient to overturn thé ordinary 
railway carriages that have been in use during the last twenty-five 
or thirty years, and we thought it useful to inquire from the 
different railway companies for cases where railway carriages have 
been overturned by the force of the wind. The only cases of this 
kind that have been brought to our knowledge are appended to 
this report. From the information thus acquired, from the 
inquiries we have made, and from the consideration we have given 
to the subject, we are of opinion that the following rules will suffi- 
ciently meet the cases referred to us :— 

(1) That for railway bridges and viaducts a maximum wind 

pressure of 56 1b. per square foot should be assumed for the 

(2) That where the bridge or viaduct is formed of close girders, 
and the tops of such girders are as high or higher than the 
top of a train passing over the bridge, the total wind 

pressure upon such bridge or viaduct should be ascertained 

y applying the full pressure of 56 1b. per square foot to the 
entire vertical surface of one main girder only. But if the 
top of a train sing over the bridge is higher than the 
tops of the main girders, the total wind pressure upon such 
bridge or viaduct should be ascertained by applying the full 
pressure of 561b, per square foot to the entire vertical sur- 


face from the bottom of the main girders to the top of the 
train ing over the bridge. . 

(3) That mt oe the bridge or viaduct is of the lattice form or of 
open construction, the wind pressure upon the outer or 
windward girder should be ascertained by applying the full 
pressure of 561b. per square foot, as if the girder were a 
close girder, from the level of the rails to the top of a train 
passing over such bridge or viaduct, and by applying in 
addition the full pressure of 561b. per square foot to the 
ascertained vertical area of surface of the ironwork of the 
same girder situated below the level of the rails or above 
the top of a train passing over such bridge or viaduct. The 
wind pressure upon the inner or leeward girder or girders 
should be ascertained by applying a pressure per square 
foot to the ascertained vertical area of surface of the iron- 
work of one girder only situated below the level of the rails 
or above the top of a train passing over the said bridge or 
viaduct, according to the following scale, viz. :— 

(a) If the surface area of the open spaces does not exceed 
two-thirds of the whole area included within the 
outline of the girder, the pressure should be taken 
at 281b. per square foot. 

()) If the surface area of the open spaces lie between two- 
thirds and three-fourths of the whole area included 
within the outline of the girder, the pressure should 
be taken at 42 lb. per square foot. 

(c) If the surface area of the open spaces be greater than 
three-fourths of the whole area included within the 
outline of the girder, the pressure should be taken 
at the full pressure of 561b. per square foot. 

(4) That the pressure upon arches and the piers of bridges and 
viaducts should be ascertained as nearly as possible in con- 
formity with the rules above stated. , 

(5) That in order to ensure a proper margin of safety for bridges 
and viaducts in res| of the strains caused by wind 
pressure, they should be made of sufficient strength to 
withstand a strain of four times the amount due to the 
pressure calculated by the foregoing rules. And that, for 
cases where the tendency of the wind to overturn structures 
is counteracted by gravity alone, a factor of safety of 2 will 

W sae and to th hth h of th rt of the Select 

ith regard to the eighth paragrap! e report of the § 

Cnauaer on the North British Railway (Tay Bridge) Bill, to 
which you have drawn our attention, we beg to observe that 
where trains run between girders they will generally be sufficiently 
protected from the wind, the degree of protection afforded by the 
girders depending upon the extent to which the girders are open 
or close ; where the girders are so open as to afford insufficient pro- 
tection, or where trains run, as in some cases they may do, on the 
tops of girders, we assume that the engineer will provide a sufficient 
parapet, but we are indisposed to go further into detail on this 
subject, as it might tend to stereotype modes of construction 
which we think is undesirable. : 

In conclusion we beg to point out that the velocity of wind, like 
that of every other moving body, is more or less retarded by fric- 
tion, and will be affected therefore by the character of the surfaces 
over which it has to pass, which may be rough, smooth, or irregu- 
lar. It will follow, therefore, that other things being the same, 
greater velocities will be attained at higher altitudes than at low 
ones, the wind at higher altitudes being further removed from 
retardation by friction. 

Though we are of opinion that no bridge or viaduct is likely to 
be built in such a situation as to expose it to wind pressures equal 
to those which have been occasionally indicated by the disc on the 
Bidston Observatory, yet even if that were possible, a bridge or 
viaduct constructed according to the rules we have given would not 
be subjected to strains nearly equal to its theoretical strength. 

On the other hand, there will be many structures of small alti- 
tude or in sheltered situations which never can be exposed to the 
wind pressure we have assumed, and where the application of the 
rules we have given would require modification. 

Some modification of the rules may also be required in the case 
of suspension or other bridges of very large span, but such cases 
will be of rare occurrence, and we recommend that they should be 
specially considered when they arise. 

We have the honour to be, 
Sir, 
Your most obedient servants, 

JoHN HAWKSHAW, 
W. G. ARMSTRONG, 
W. H. Bartow, 

G. G. STOKES, 

W. YOLLAND. 

We, the undersigned, concur in the above report so far as it goes, 
but we think the following clause should be added, viz. :— 

The evidence before us does not enable us to judge as to the 
lateral extent of the extremely high pressures occasionally recorded 
by anemometers, and we think it desirable that experiments should 
be made to determine this . If the lateral extent of 
exceptionally heavy gusts should prove to be very small, it would 
become a question whether some relaxation might not be permitted 
in the requirements of this report. 

W. G. ARMSTRONG, 
G. G. STOKEs. 


The following is the table above referred to as given in the 
appendix. 


Wind Velocities and Pressures. 


Maximum Maximum Maximum Maximum 
hourly run pressure in hourly run ressure @ 
of the wind Ib. on the of the wind Ib. on the 
in miles. sq. foot. in miles. sq. foot. 
40 16°0 7 50°4 
41 16°8 72 
42 73 3°3 
43 18°5 74 
tt 19°4 75 
45 20°2 76 8 
46 21°2 7 9°33 
47 22°1 7 
48 23°0 79 
49 24°0 so “0 
50 25°0 81 
26°0 $2 “2 
52 27°0 83 “9 
53 28°1 S4 “6 
54 29°2 85 2°2 
55 30°2 “0 
56 87 
57 82°5 8s “4 
58 33°6 89 "2 
59 84°8 90 0 
60 36°0 91 “Ss 
92 
62 93 
63 389°7 94 “4 
64 41°0 9% ° 
65 42°2 96 
66 43°6 97 
67 44°9 98 “0 
68 46°2 99 “0 
69 47°6 100 “0 
7 49°0 | 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Edward Price, engineer, to 
the Malabar, vice Parsons; James Armstrong, assistant engineer, 
to the Malabar, Vice Barnes; W. J. Anstey, E. J. Taylor, G. W. 
Hudson, C. A. Harding, G. W. Fowler, P. Marrack, W. T. 
Hocken, W. H. Pippett, J. H. Beattie, F. J. Flood, J. A. Murray, 
and J. W. Fleming, acting assistant engineers, to the Asia, 
additional, for torpedo instruction, 
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THE PARIS ELECTRICAL EXHIBITION. 
No, II. 

ago M. Moleyns designed an electric lamp 
which contained the germ of the present race of incan- 
descent lamps. It was the. first incandescent lamp, and 
consisted of & spiral of platinum enclosed in a globe, the 
Spiral being renderéd incandescent by thé passage of the 
electric current. In 1845 Mr. Starr improved upon the 
design of M. Moleyns, and designed an incandescent 
lamp, the heated material of which was in a vacuum. For 
thirty odd years the lamps on this system were looked 


Fe. 2, 


Forty years 


SWAN'S MINERS’ LAMP. 
upon as incapable of producing light economically ; indeed 
it has not been till within, the last tivo or three Jf hee that 
{miprovement has pronounced to bring the 
incandescent light within the domain of practi uire- 
ments. Mr. Swan, Mr. Edison, Mr. Maxim, a nano. 
Fox, and others have, however, given us lamps which not 
only rival gas in cheapness, but possess many advantages 
which commercially give them a good start in a competi- 
tion. The lamps of these various inventors are very 
similar to each other. They all use a carbonised vegetable 


SWAN'S MINERS’ 


LAMP. 
fibre placed in an exhausted globe. The carbon may in 


one case be prepared cotton, in another pre bamboo, 
and so on, the principle being the same. The differences 
are differences of detail, such as the exact form of globe, 
the method of introducing the carbon, the contacts, &e, 
The later lamps differ from the forms of the earlier experi- 
menters in the size of the material to be rendered incan- 
descent ; formerly it was comparatively large, now it is as 
fine as possible. The latest modification of these incandes- 
cent lamps is in the form of miners’ lamps shown by Mr. 
Swan, Mr. Crompton, and Mr. Edison. We recently 
alluded to experiments made under the auspices of the 
Mines’ Accidents Commissioners at Pleasley ; and still more 
recently to the installation of the electric light in the Earnoch 
Colliery, near Glasgow. It seems that when Mr. Swan de- 
scribed his lamp last winter before the Society of Telegraph 
Engineers, Prof. Tyndall remarked that it might sentir ve 
adapted to mining ae. This remark led Mr. Swan 
to design a lamp for such work, which, with a few modifi- 
cations introduced by Mr. R. E. Crompton, was tried with 
success at Pleasley. This lamp is shown in Figs. 1 and 2. 
A isthe Swan lamp enclosed in a thick protecting glass 
globe E. This globe is supported by a meen one D, 
which is connected to the brass tube B, into which is fitted 
the wooden cap C. The part of the lamp liable to be 
broken is surrounded by wires F. The modifica- 
tions introduced by Mr. Jamieson will be seen by comparing 
Fig. 3 with the above. Here the—S L—Swan lamp is 
covered with wire gauze, enclosed in a strong glass globe 
G G, with wires W W. An insulating handle I H 
made of wood contains the stalk of the lamp, and has side 
contact pieces S C,S C, which are soldered to the con- 
ductors of the a LL. In connection with the 
lamp, Mr. Jamieson devised several forms of contact to 
a dangerous sparks when the circuit is completed. 

ese contacts will easily be understood from the Figures, 
Thus Fig. 4 shows one form of gravity contact, the con- 
ductor C in the covered cable LL being electrically 
connected when required by the mercury drop, or metal 
ball, B. Fig. 5 shows a double screw action, the platinum 
tipped screw making contact at C in the cableL L. Mr. 


Edison’s miner’s lamp consists of his incandesceat lamp 
placed wholly in a containing vessel of water. It is too 
early to express an opinion upon the merits of these lamps, 
but the direction in which these gentlemen are working is 
one that is intensely interesting to nations like England 
whose wealth so largely consists of minerals, and success 
will met with a héarty welcome: 


FIG. 3:—JAMIESON’S MINERS’ LAMP. 


Messrs. L. Clark, Muirhead, and Co, show an instrument 
designed by Mr. k. H. T. Liveing for the detection and 
measurement of inflammable gas in the atmosphere of 
mines, The instruments hitherto designed for this pur- 
pose are either such as (1) depend for action on the 
physical properties of the gaseous mixture, or (2 upon its 
chemical properties. Under the former are the instru- 
ments of Mr, Ansell and Professor Forbes, under the 
latter those of M. Coquillion, Dr. Angus Smith, and Mr, 
Liveing. The principle of the apparatus under considera- 


FIG. 4. 


CRAVITY CONTACT 


tion is based upon the following facts: A mixture of 
and air in which marsh-gas forms 
less than 5 per cent. by volume, is not ordinarily explosive, 
or capable of continuing its own combustion at ordinary 
temperatures and pressures, because the heating value of 
marsh gas is insufficient to raise the large excess of 
atmospheric air to the necessary ignition temperature. 
If, however, such a mixture is exposed to some sufficiently 


SECTION 
FIG. 5.—SCREW CONTACT. 
heated object, especially if that object be platinum, it will 
burn in its immediate contact and neighbourhood, and in 
so doing add materially to the temperature of the object, 
and the more so the larger the a of gas present. The 
apparatus consists of a narrow wooden box A B, Fig. 6,about 
Sin. in length, the lid of which is provided with a narrow 


glass window C, and also with two short entrance tubes D | M 
and E. At each end of this box is # fine spiral 


of platinum wire F and G ; through these a ¢utrént ftom a 
small magneto-electric machine is made to circulate, both 
wires being in the sdmeé cirtuit, and offering equal resist- 


ances to the current; and having equal radiating surfaces, 
become equally heated on turning the handle of the 
machine. One of these spirals is enclosed in a 
small ttbe, having a glass end and containing pure 
air; the other its exposed in a small cyljnder of 
wire gauze with glass end, to whatever gaseous 
mixture enters the instrument for examination. So 
long as the atmosphere examined is free from combus- 
ible gas, both spi glow alike, but if the air entering 
the gatize cylinder contains above ;}; of its volume o 

gas, the exposed spiral inereases in brilliancy, the 
brilliancy increasing as the amount of marsh gas increases. 
This difference of brilliancy is the test used, To measure 


BASE OF INSTRUMENT CONTAINING 
MAGNETO ELECTRICAL MACHINE 


6,—LIVEING's GAs DETECTOR: 


it, a simple photometer is provided, consisting of a wedge- 
shaped screen H, the two opposite surfaces of which are 
illumined by the glowing platinum spirals, The observer 
looks through the window C. The screen is movable by 
means of the rod K, and the amount of motion ‘is shown 
on the scale L. The screen is moved towards the spiral 
acting ds the utit that is surrounded by air, till the illu- 
mination on each side is equal. According to a table pre- 
pared by the inventor, with a percentage of marsh gas 
—C H,—of 3 and 4, the relative illuminating power of 
the spirals is respectively 1:22 and 1 : 64, that is, before 
the explosive point is reached the testing spiral renders 
the screen from 60 to 70 times as brilliant as the unit 
spital: 


WAVERTREE TRAMWAYS. 
TENDERS for supplying and laying with steel rails and cast iron 
sleepers, on Mackison’s patent, about | mile of single line of 
tramway, and paving the entire width of the road in which the 
tramways are to be laid. Mr. C. H. Beloe, M.I.C.E., gaa. 


Messrs. Holme and King, Liverpool— accepted 10,606 12 10 
Mr. Joseph Speight, Southpo: 
Messrs. Jones and Fitzmaurice, Birmingham. . 11,500 0 0 
Messrs. G: Smith and Co., Southport... .. .. 11,620 0 0 
Messrs. W. B. Dick and Co., London .. 1,636 00 
Mr. Peter Smith, Manchester ‘ 11,791 19 3} 
Mr; J; Rendell, London .. .. .. 11,942 0 0 
Mr. James Nuttall, Manchester .. 12,552 11 2 
Mr, W. H. Worthington, Manchester 13,000 0 
Mr. J. Heaps, Birkenhead .. «. 13,087 3 
Messrs, Maccabe and Cornish, Liverpool .. .. 8,680 0 0 
Messrs. Ridley and Co., Newcastle-upon-Tyne 14,108 16 9 
Mr. B. Barker, Manchester .. 4,400 0 0 
16,500 0 0 


Mr. D. Speight, Leeds... 


AND GENERAL TRADES 


THE IRON, COAL 
1 I. WOLVERHAMPTON, AND 


OF BIRMINGHAM, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue demand for Staffordshire finished iron is miaintained. 
Numerous good foreign and colonial orders are about, and they 
are steadily being placed. Marked bars keep in request, and they 
are realising full rates. The Rotind Oak brand secutes £7 12s. 6d., 
the New British Iron Company's bars, and those also of Messrs, 
John Bradley and Co., fetch £7 10s.; but there is a larger propor 
tionate sale of the B.B.H. brand at £7. Some other makers of 
et repute taper down to £6 10s., but £6 will secure a 
less valuable bar only than could have been bought at that a 
month ago, The makers of bars who quoted down to » 6d, 
at the earlier date mentioned now require £5 15s. and £5 17s. 6d. 

Hoops and strips of the sort which will bear stamping, and t 
are used by the coopers and the hardware manufacturers respec- 
tively, were not to be bought to-day—Thursday—in Birmingham or 
yesterday in Wolverhampton at under £6 10s. to £6 12s, 6d., and 
there were makers who asked £6 15s.; while the ‘‘marked” houses 
quoted £8. The makers reported themselves full of work at prices 
up to £6 10s.; but the demand is for the moment only quiet. Yet 
more was done ae than yesterday. 

The heavy rain of Tuesday, following upon the showers of the 
previous fortnight, checked business very appreciably on "Change 
in Wolverhampton. Disinclined to give way yesterday, the sheet 
makers were to-day even firmer in their demands for full terms. 
Nearly ee | sheet mill in the district is running full time, and the 
iron is mostly fetched away by the galvanised corrugated roofing 
firms, who continue in the receipt of new orders from the Cape, 
the Australias, India, the West Indies, and South America ; and 
though prices at the Antipodes are down upon the recent maximum 
from 7s. 6d. to 12s, 6d., the sales there keep large. A perceptible 
increase is noticeable in the Cape and the Indian consumption. 

The wire mills of Shropshire report themselves busy upon 
fencing sorts, but competition has brought down prices in Sydney 
some 12s, 6d. per ton. Home prices remain without change. 

Girder plates, with T and angle iron, are going off at unaltered 

ices ; and food boiler plates are less neglected at from £9 10s. 

own to £8 10s. “ 

Pigs uphold last week’s rates. Cinder qualities may be got 
down to as low as £1 17s. 6d.; part mine were ‘ray tg d uoted 
£2 5s., and for all-mine £3 up to £3 5s, was required for hot-blast 
sorts. Cold blast was plentiful at £4. The number of furnaces 

ight is now forty-one, and the make is going into consumption, 

1 is fairly strong in price, and wre! in sale. 

There is much room to fear that the sinkings at the Cannock 
and Huntington Colliery, which were being carried on by the 
Chaudron process, will have to be abandoned. All the £100,000 
capital has been expended, and it is found that the tubbing 

inally arranged for is insufficient to keep out the water. The 
directors have issued a report, in which they express fear that it 
will be difficult to raise the required additional capital, and they 
state that it will be for the shareholders, at a meeting which has 
been convened, to determine upon the course now to be pursued. 
Since my last letter there has been a dissolution of the Darlaston 
iners’ iation. But as wages have for some time past been 
stationary, and seem likely to remain so for some time to come, 
there has lately been no need for its existence. The district lodges 

ill remain, but they are poorly supported, and are likely soon to 

ie out, In any case of emergency, however, there would be no 
difficulty in re-eotistructing the association. 
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The negotiations reported last week as going on between 
employers and employed in the nut and bolt trade have now 
ceased ; a fresh scale of wages for the ensuing year has been 
framed ; and men in the Darlaston and Smethwick districts have 
given notice that on and after the 1st of September they will 
expect to be paid in accordance with its provisions. 


NOTES FROM LANCASHIRE 


(From our own Correspondent.) 

Manchester.—In the iron trade of this district the market con- 
tinues steady, so far as prices are concerned, but there has been 
rather a quieter tone in business, There is still almost a complete 
suspension of any important veg | in pig iron, and although the 
few small transactions, to which the business now doing is con- 
fined are on the basis of old prices, the market can scarcely be said 
to be quite as firm as it has been. Buyers who would come into 
the market for anything like quantities appear to be holding back 
in anticipation of some downward movement in values ; here and 
there offers are coming forward at under current rates, and 
although I do not hear as yet of makers accepting lower offers to any 
extent, there is aay a ys tenga on the part of sellers, at 
any rate, to negotiate for good orders. 

neashire makers of pig are still quoting, for delivery into the 
Manchester district, 44s. for No. 4 forge, and 45s, for No. 3 foundry, 
less 25 percent.; but at these figures they are only selling a few 
very small lots, and I hear that in some cases they are now being 
undersold by outside brands. 

There is also extremely little dring in other district brands, 
Lincolnshire iron, which is still about the only outside brand which 
at present meets this market, is quoted at 44s, to 45s. per ton, less 
24 for delivery equal to Manchester, but I believe there are now 
sellers at slightly below these figures. 

A good business is reported in hematites, and foundry qualities 
delivered equal to Manchester are quoted at from 65s, to 67s. 6d. 

ver ton, 

: There has been rather a slackening off in the inquiries for 
finished iron. Many of the large buyers pga to have pretty well 
covered themselves for the present, and the shipping season, so far 
as the Russian ports, with which a large business in sheets has been 
done, are concerned, is now well advanced, ere is, however, 
still a good business being done, and as most of the makers have 
already quite as much work in hand as they can get through at 
present, they are very firm in their prices, which in some cases are 
fully 5s, per ton above what would have been taken a few weeks 
ree For delivery into the Manchester district quotations remain 
at £6 to £6 2s. 6d. for bars, about £6 12s, Gd. for hoops, and 
£7 15s. up to £8 per ton for ordinary merchant sheets, with doubles 
ranging from £8 17s. 6d. to £9 per ton, 

Although the new orders which are coming into the hands of 
engineers have still to be competed for at very low figures, which 
employers, as a rule, complain leave little or no margin for profit, 
there would certainly appear, judging from the last reports sent in 
to the Amalgamated iety of Engineers from the principal 
manufacturing centres of Lancashire, to be rather more work 
stirring throughout the district. Although it is exceptional where 
trade is reported ‘‘ good,” the general tenour of the reports is more 
satisfactory. In the Manchester and Salford districts trade is 
reported as improving, and there is again a small reduction in the 
number of men out of employment. In Liverpool and Barrow-in- 
Furness trade is reported as good ; in Bury, Patricroft, and Roch- 
dale as improving ; in Bolton, Blackburn, Accrington, Oldham, 
Sihenhend Chorley, and Preston as moderate ; in Ashton-under- 
Lyme as bad ; and at Wigan as bad and working short time. 

The agitation for an advance of wages, or rather fora restoration 
of the 2s. per week taken off in 1878, gst the engi s and 
steam engine makers in the Manchester and Salford district, to 
which I referred last week, was under consideration at a special 
meeting of the Iron Trades Employers’ Association, held at the Man- 
chester offices on Tuesday. anticipated the employers most 
decidedly held the view that there has been no sufficient improve- 
ment in trade to warrant any present advance in prices, and it was 
unanimously decided that the request of the men could not be 
complied with, It is not anticipated that this decision on the part 
of the employers will lead to any further action in the matter on 
the part of the men. 

e Ince Hall Rolling Mills, Wigan, were, pursuant to an 
order made by the Master of the Rolls, in connection with the 
winding up of the company by whom they were owned, offered 
for sale by auction, at the Mitre Hotel, Manchester, on Tuesday. 
The Ince Rolling Mills have been erected since 1871, and at the 
present time are —— of producing 300 tons of puddled bars 
and 270 tons of finished bars and hoops per week, and are in full 
working order. They were offered as a going concern, but although 
there was a fair attendance at the sale, the only bid was a nominal 
offer of £9000, and the property was withdrawn. 

Although it is not a matter which directly concerns this district. 
I may mention that a well-known Leeds firm have just commenced 
working upon a —— order for the complete equipment of a small- 
arms arsenal for the Italian Government, and which will be sup- 
plied with all the latest improvements for this special branch of 
manufacture. 

The proposal for completely bridging over a portion of the river 
Irwell, near the new Salford station of the London and North- 
Western Railway, to which I referred the other week, is for the 
present in abeyance. 

The coal trade remains in much the same position as last week, 
with what little change there is to notice tending in the direction 
of a slight improvement. House pit coals are nning to move 
off rather better, and other classes of fuel for iron-making and 
manufacturing purposes are also meeting with a somewhat 
increased domed. The consumption, however, is still a long way 
short of overtaking the present means of production, and as a 
consequence prices continue very low, with colliery ae gg in 
some cases willing to sell forward at present rates. There is, how- 
ever, a strong determination generally not to give way further in 
prices, and except where stocks have to be forced on the market, 
quotations are generally being maintained at late rates. The 
average prices at the pit mouth are about as under :—Best coals, 
&s. to 8s, 6d.; seconds, 6s. to 7s.; common coal, 4s. 9d. to 5s. 3d.; 
good burgy, 4s. 3d. to 4s. Gd.; and good slack, 3s, 6d. to 4s. per ton. 

Shipping is only moderate, with steam coal delivered at Liver- 
pool and Garston averaging about 6s. 6d. to 7s. per ton. 

Although the colliers in the Manchester district have submitted 
uietly to the recent reduction in es, there is a very uneasy 
ecling as to the course of action the miners generally throughout 

Lancashire may take during the ensuing winter. In view of any 

ible renewal of the struggle between the masters and the men, 
it may be interesting to call attention to the serious loss which the 
last strike entailed upon the railway companies, and which, of 
course, is only one item of the enormous cost of that struggle. 
Two meetings of railway companies have been held during the 
week at which the matter has been referred to, Mr. Moon, the 
chairman of the London and North-Western, estimating the loss to 
the com as the result of the strike at no less than £100,000, 
whilst Mr. Baines, the chairman of the Lancashire and Yorkshire, 
puts down the loss to that company from the same cause as some- 
thing like £4000, whilst, in addition, they had incurred an increased 
cost in carrying coals during the strike from a greater distance 
than that from which they had usually been supplied. 

Barrow.—I am glad to be able to report that there is a better 
tone noticeable in the hematite pig iron trade, and that a fair 
business is being transacted in all qualities of metal. With a 
good inquiry from all quarters, users are purchasing with greater 

reedom at the oe yy rate of prices than they showed when 
iron could be bought at 2s. or 3s, per ton cheaper, as I reported 
was the case a month or two ago. Pig iron I note is now selling 
at about 60s. per ton for Nos. 1, 2, and 3 Bessemer, and 57s. for 
No, 3 forge at works, Some makers are declining to sell the 


former quality of metal at less than 60s, per ton, but this tion 
is more “penny noticeable where makers are well sold forward, 
and where they have already made th lves responsible for the 
delivery of heavy parcels of iron and steel. I am authoritatively 
told that the inquiry from America is fairly maintained ; and on 
continental account the business doing is on the whole satisfactory. 
The Colonies are also buying, but not in such large quantities. 
Stocks of iron large, but I expect before the end of October there 
will be a large decrease. ere are evidences now of increased 
activity in the exportation of metal from local ports. The mills 
in connection with the steel trade are running night and day. 
Makers, I hear, are heavily sold forward, and the exports to 
foreign users are already considerable. ‘This, it is expected, will 
continue during the whole of the year. Blooms are to be — 
in large quantities to America. e iron ore trade still continues 
steady, though quiet; and in the coal trade there is no change, the 
demand all round being steady. The shipbuilding trade is exceed- 
ingly brisk. Shipping fairly employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the iron trade there is more firmness manifested, full standard 

rices having lately been demanded, and makers refusing to book 
Reoeed orders of any consequence at present prices. These signs 
of revival in the iron trade tell favourably on the demand for 
steam fuel, which has been depressed for a very long time. Now 
there is more doing in steam fuel than in household sorts, though, 
if the present damp and unfavourable weather should continue, 
the coalowners will soon im winter rates. 

Engineering houses are fairly well employed, though the limited 
companies in that line do not report very favourably as to the pro- 
fitable nature of the work in hand. In rails there is a cessation 
in the American demand, no heavy orders having been booked 
from the States since those reported a few weeks ago. Other sorts 
of railway material, such as tires, axles, and springs, are in re- 
quest, the wagon builders having been well employed all the 
season. 

In the armour-plate mills there is full time worked, and every 
pooper of abundant employment for this year at least. The 

heffield firms appear to have made a success of their new depar- 
ture in armour-plates. Uv to this time, compound armour has 
been made, or is being manufactured for, in addition to our own 
> eon the Argentine Republic, Brazil, Peru, France, and 
China. 

In the rolling mills rods are being largely turned out. Crucible 
steel is briskly called for on foreign account, and Bessemer, in 
spite of the recent advance of 5s. to 8s. a ton, is ordered very 
freely. Very little is doing in the saw and file trades generally, 
though even in that department there is much more doing than 
during June. The best class of goods seem mainly to be called 
for. e edge tool trade is in a rather better state, but there is 
still much room for improvement. 

Sheep shear makers report a pros 
rarely have the South erican, Australian, and other distant 
markets yielded such large orders, Heavy consignments are con- 
tinuously being forwarded. In spite of the termination of the war 
at the Cape, there is no great business in that quarter, such as was 
expected to follow the advent of peace. 

re leading — houses are well employed on orders for the 
best qualities of goods. America isa very large customer for the 
finest makes of table cutlery, and the standard houses who main- 
tain quality as well as price, have that trade very much in their 
own hands, Medium qualities are not so freely ordered, and there 
is aa languor in the markets where inferior goods are mainly 
solk 


rous state of things. Very 


A change for the worse has come over the scissor branches. 
Complaints are common of the keen competition of German firms, 
who produce scissors at prices with which our local manufacturers 
cannot contend. A few of the local factors keep the German 
scissors in stock to be supplied when cheap scissors are inquired 
after. Though there is not alittle of second-rate manufacture 

ut upon the market, the German made scissors are not all inferior. 

n tailors’ and similar sorts they produce a very fair article at a 
marvellously low price. 

After eight years’ fighting against the water, the proprietors of 
the Magpie Lead Mine in Derbyshire have at last ‘‘ unwatered ” 
their mine to a depth of 95 fathoms. A tunnel has been carried at 
great expense and time through 2000 yards of solid rock, and 
profitable ——— is now anticipated. 

The Swinton Ironworks (Messrs. John Brown and Co., Atlas 
works, Sheffield) were re-opened on Wednesday, after having been 
closed for several years. Their recommencement is a proof that 
the firm experience a distinct improvement in the iron trade. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was a much better attendance at the Middlesbrough iron 
market on Tuesday, and, compared with last week, more business 
was done. Prices, however, showed no improvement, so far as pig 
iron was concerned, Makers still endeavoured to obtain 37s. for 
No. 3, but buyers would not give this price, and consequently, 
whatever business was done, was done by merchants at about 
36s. 9d. It is evident that makers have formed themselves into 
something like a ring or combination to resist the fall which would 
otherwise take place. Unless they alter their per a stiff battle 
may be expected between them and the merchants to determine 
which party can do the longest without the other. In all proba- 


bility the announcement of the state of stocks for the end of | figur 


August, which will be made in about ten days’ time, will settle the 
matter. The accumulation is expected to be very great, as both 
the shipments and local consumption have fallen off considerably, 
whilst the production has remained practically the same. Warrants 
are now freely offered at 37s. 9d. f.o.b., and forge iron at 35s. 9d. 
The stock in Connal’s Middlesbrough store is 186,268 tons, being an 
increase of 568 tons during the week. At Glasgow they hold 
566,416 tons, and the quantity is increasing at the rate of about 
1800 tons per week. Ironfounders continue to complain of slack 
work, low prices, and no profit. In the finished iron trade there is 
a slight change for the better. That is due to the rather increased 
demand from America, and to the diminished local consumption, 
owing to the closing of several works on account of Stockton races. 
Plates of shipbuilding quality now command £6 per ton; bars and 
angles are £5 12s, 6d.—all subject to 2} per cent. discount for cash. 
Mr. C. E. Miiller’s Erimus Works are still incomplete. Active 
preparations are, however, going on, and it is expected they will be 
in full operation shortly. 

The directors of Palmer’s Shipbuilding and Iron Company, 
Limited, have decided to declare a dividend of 3} per cent. for the 
half-year, making, with the 24 per cent. a y divided, 6 per 
cent. for the = This is considered very satisfactory in the 
present state of trade. 

It must be a source of satisfaction to all connected with the 
northern iron trade that so well known and efficient a captain of 
industry as Mr. James Laing, of Sunderland, is likely to be returned 
for the northern division of the county of Durham, in the place of 
the late Mr. Joicey. Mr. Laing was brought up as a wood ship- 
builder and glass manufacturer, and was the first to commence a 
yard for iron ships on the Wear. This occurred about twenty-five 

earssince, He is now the largest shipbuilder and one of the 
est shipowners in Sunderland. He is chairman of the River 
Wear Commissioners, also of the Wear Rolling Mills Company, 
recently started, and fills several other important public offices, 
The more the House of Commons is com of such men, the 
more likely are the interests of trade and commerce to receive the 
attention which ought to be given to them. 
Arrangements are being made for those members of the British 


Association who so desire to visit Middlesbrough on the 8th prox. 
An excursion train will leave York early in the day, aad the 
visitors will be shown the Eston Steel Works, the new boring for 
salt at Port Clarence, and various other places and objects of 
interest, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE Scotch iron trade is in a good position so far as the manu- 


factured departments are concerned. At the malleable works 
yomnon employment is being obtained, although new orders do not 
come forw 


so well as could be desired, Owing to the continued 
activity in the shipbuilding trade, the marine engineering and 
ironfounding trades are busy; and general engineers and makers 
of machinery are also fairly well supplied with work. Good con- 
tracts are likewise held by the steel manufacturers, and by 
locomotive engineers. The pig iron trade, however, continues to 
lack life and vigour, on account of the large production and heav 
stocks. The latter still increase day by day, although they will 
probably not do so to the same extent during the next few weeks, 
as the number of furnaces in blast has been reduced from 120 to 
111. This reduction is not the result of any arrangement tc limit 
production, but has arisen by the ——? out of eight furnaces at 
Gartsherrie, and one at Eglinton by Messrs. William Baird and 
Co., who are said to be about to introduce an Seren in the 
manufacture of pig iron which will very materially reduce the cost 
of the operations. The demand for makers’ shipping iron is 
limited, and in the course of the past week makers are reported to 
have shown rather more anxiety to sell. Cleveland pig iron is in 
steady request for use in our ironworks. The demand for Scotch 
pig iron from abroad is quiet, and as the season is now getting well 

vanced, it is doubtful whether any considerable improvement 
will now be experienced. For hematite the demand is very good, 
there being a fair business at home and also in shipments to 
America, so that quotations are firmer. 

Business was done in the warrant market on Friday forenoon at 
from 46s. 1d. to 46s. 2d. cash, and 46s. 3d. one month, the after- 
noon quotations being 46s. 24d. to 46s. 2d. cash and 46s. 34d. to 
46s. 3d. one month, On Monday the market was firm at 46s, 14d. 
to 46s. 3d. cash and 46s. 44d. one month. On Tuesday the market 
was quiet at 46s, to 46s. On the pig iron 
market was inactive; limited business at 46s, 2}d. and 46s, 3d. 
cash. The close was nominal. was no 
market owing to the Royal Volunteer Review at Edinburgh. The 
market will be closed until Monday. 

Although makers’ prices have been rather easier there is not 
much change in the actual quotations. They are as follows :— 
Gartsherrie, f.o.b. at Glasgow, No. 1, 54s.-6d.; No. 3, 48s. 6d.; 
Coltness, No. 1, 56s.; No. 3, 48s. 6d.; Langloan, No. 1, 56s.; No. 3, 
49s.; Summerlee, No. 1, 54s. 6d.; No. 3, 46s. 6d.; Calder, No. 1, 
54s. 6d.; No. 3, 48s. 6d.; Carnbroe, No. 1, 51s.; No. 3, 46s. 6d.; 
Clyde, No. 1, 50s.; No. 3, 46s.; Monkland, No. 1, 47s.; No. 3, 
44s, 6d.; Quarter, No. 1, 47s.; No. 3, 44s. 6d.; Govan, at Broomie- 
law, No. 1, 47s.; No. 3, 44s. 6d.; Shotts, at Leith, No. 1, 56s.; 
No. 3, 49s.; Carron, at Grangemouth, No. 1, 52s. 6d.; ditto, speci- 
ally selected, 56s.; No. 3, 51s. 6d.; Kinneil, at Bo’ness, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; Glengarnock, at Ardrossan, No. 1, 51s.; 
No. 3, 47s. Eglinton, No. 1, 47s.; No. 3, 44s.; Dalmellington, No. 
1, 47s. 6d.; No. 3, 44s. 6d. 

As the coal trade, it is alleged by some of those who pro- 
fess to be well-informed, that in Fifeshire the inquiry has very 
much settled down, but the shipments from the Fife ports during 
the past few weeks, and particularly from Burntisland, have been 
very large. In the west the trade continues good, but the com- 
— with last year at first sight brings out rather too satis- 

actory a result, the reason being that at this time last year 
business was much —a by a strike of miners. The i 
trade is also good, and the output continues fully equal to all 
requirements, so that there is no material change in prices. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is now a fair that the whole of the works of 
Messrs. Booker, so-called, of late years carried on by the liquidators 
of the West of England Bank, will into other hands, and in 
all likelihood be energetically carried on. Mr. Spence, who was 
connected with Mr. Shaw in the Cwmavon property, has made an 
offer for them ; and if the Court accept, the bargain will soon be 
closed. The works include those of Melingriffith and Pentyrch, 
with limestone and hematite quarries, collieries, &c. It is not 
known publicly whether Mr. Spence intends to carry the works on 
himself, or simply float them. Their closeness to Cardiff, and the 
excellence of the collieries—which have been ably managed by Mr. 
Edmund Howells for some years—make the speculation a good one. 

Tin-plate manufacture, it is true, is not in the most — 
state where exclusively made, for there it is hampered by old 
arrangements; but at Dowlais the trade is successfully carried on, 
and already 1400 boxes per week are turned out, and the manage- 
ment is preparing for increased make. 

The United States are in the market for steel and iron rails, 
and some fair quantities have been os. Prices, too, keep up 
well, and managers say that a tolerable warranty for future trade 
is held. Old rails are again coming into the market, and better 
prices have been secured. In one case 90s. per ton has been 
refused. This movement in old rails is due, I imagine, to the 
reduction of the import duties in France on old iron. Present 
e, 7°50 francs per ton. Various good orders are coming in— 
one of them, a Belgian order, for 4000 tons. 

A great deal might be made in old iron by our Welsh iron- 
masters. Most of them hold great quantities of tram plates, put 
aside since the discontinuance of Welsh iron ore mining. I have 
seen large stocks of these at Cyfarthfa. 

Foreign ore has now completely superseded Welsh. Last week 
the total received in Wales from Bilbao and other sources was 
little short of 35,000 tons. 

Judging from indications at Treforest Iron and Steel Works, 
Swansea, Cyfarthfa, Ebbw Vale, and other places, not excluding 
Tredegar, the Welsh ironmasters are making vigorous efforts to 
take the lead in the make of steel rails, and having cheap labour 
at command, good coke, and lessened cost of foreign ore, they seem 
likely to take a prominent position. 

The exhibition of local works, at Cardiff, of the iron made and 
machinery turned out is satisfactory, and commends itself. Good 
judges are beginning to wonder why Wales has lagged so long 

hind, and persistently sent its scrap steel away. Siemens fur- 
nace added to the Bessemer would enable all scrap to be worked 
up effectually. This, and the addition of tin-plate make to the 
old-established ironworks, is only a question of time. 

I am glad to note a healthy condition of the,Welsh coal trade. 
At Swansea business is decidedly looking up, and the local export 
has materially increased ; trade, too, is good at Newport, and at 
Cardiff it remains very much the same; prices are firm and con- 
tracts are only entered upon at —s prices. 11s. f.o.b. is now 
an ordinary quotation for best, and obtained. 

Steel rails are quoted at Swansea £6 to £6 2s. 6d. Efforts in 
that quarter are being made to push up prices of tin-plates, but not 
successfully. France continues but a moderate customer. The 
total exports of coal from Wales last week came up to the old 
average which existed a month ago, namely, 140,000 tons, and out 
of this Cardiff alone sent away 112,000 tons. This was good work, 
considering that excursions are now the order of the day, and that 
the collieries are giving frequent holidays to enable their men to 
visit. the Cardiff Exhibition. I have been much pleased of late to 
see large bodies of men accompanied by their managers, and the 


outing thus conducted is orderly and with practical benefit, 
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THE ENGINEER. 


THE PATENT JOURNAL. 


*.* Ithas come to our notice tice that some applicants of the 
Patent-ofiice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insicad 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
reer to pages, in place of turning to those pages and 
tinding the numbers of the ‘Speciyication, 


Applications for Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


16th August, 1881. 
3542. Om, W. P. Thompson.—(/. Gottlieb, 
Vienne. 
3543. Sream Enorves, E. A. Brydges.—(H. de Grousil- 
liers, Germany.) 
3544. Disposar of Siac, E. F. Jones, Middlesbrough. 
$545. ArTiriciaL Barr, G. W. von Nawrocki.—(C. 
Schoaded mier, Ger 
3546. Propucinc Spray, 
Mestern, Germany.) 
3547. Sewinc Macuines, A. Francois, France. 
3548. LeTTERs, F. Winby, London. 
3549. Rotts, T. Brown, W: 


G. W. von Nawrocki.—(d. 


Ss, i. Reisert, Germany. 
? C. Reuther, Germany. 
552. Stream Boriers, J. R. Oldham, Sunderland. 

3. Dyerne Corron, G. Jakenburg, Sweden. 

Toxsacco Prpg,; H. Woodward, London. 

55, CONVEYING MESSAGES, H. Redknap, Twickenham. 
. Breakwaters, E. C. G. Thomas, Madras. 
SounpDING Boarps, Brinsmead, London. 

8. Cuarrs, H. Austin, London. 

3559. Evecrric Licutine, C. W. Harrison, London. 

3560. Urimisinc Resipves, W. Weldon, Burstow. 

356L. Proputsion of Lanp, &c., Morors, A. de 
Kerkhove and T. Snyers, Belgium. 

3562. Tennis Batts, A. J. Altman, London. 

3563. Utitistnc Waves, W. Clark.—(/. Roberts, U.S.) 

3564. Lamps, T. F. Shailis and T. C. Thomas, London. 

3565. Fasteners for GLoves, W. Lake.—( 4. Hopyen, U.S.) 

3566. PuLverisine Ciay, J. C. Anderson, Chicago. 

3567. TunNEeLiine, A. L. Blackman, Nashville, U.S. 

17th August, 1881. 

8568. ConcerTrnas, B. Berry, Newcastle-on-Tyne. 

8569. CHeckine Fares, ‘A. J. T. Wild, Nunhead. 

3570. Tractnc Paper, D. Bogue & B. Le Moussu, London. 

- Dreperne, T. Burroughs, Liverpool. 

3572. Vetocipepges, G. Richards, Manchester, and 
B. C. Filghman, London. 

3573. SMoKE-consuMiNG Grate, A. Ball, Spalding. 

3574. Notes for Orcans, J. Hamilton, Greenwich. 

3575. Bueacuine Liven, C. Abel.—(.4. Delabore, Paris.) 

6. VeELocIPEDES, M. A. Weir, London. 

Sirtinc Cement, G. Butler, G. Skudder, and H. 
Fabian, London. 
3578. Boat Disencacrne Gear, M. Robinson, London. 

3579. Prorectinc Suips, B. Thomson, Lon on. 

3580, WEIGHING Macurnes, T. H. Ward, Tipton. 

3581. Inpicatine T. H. Ward, Tipton. 

3582. WATER WASTE PREVENTERS, C. Winn, Birmingham. 
3583. SucaR-caNE MILLs, D. Stewart, Glasgow. 

3584. Sutpuur, W.Clark.—(C.Girard J.A. Pabst, Paris.) 
3585. Workinc-up Butrer, R. W. Whinnerah, Red- 

lynch, near Salisbury.—(R2. Whinnerah, U.S.) 
3586. SOLDER: «NG TooLs, C. Toope.—{ W. Br aidirood, U.&.) 
3587. VeLocipeprs, A. W. Robinson, Birmingham. 
3588. Damprnc Srongs, J. Meinschock, 
New-cross, London. 

3589. Mountine Suarts, J. Tangye, Birmingham. 

3590. Emprorpery, C. Barlow.—(J/. Halter, Switzerland.) 


18th August, 1881. 


3591. GLass-HoLDERS, H. W. Sambridge, Birmingham. 
3592. Barrecs, W. Smedley, Burton-on-Trent. 


3593. Porrery, H. J. Haddan.—{G@. Ligowsky, U. 

3594. TARGETS, H. J. Haddan.—{G@. Ligowsky, U.S.) 

Pranororrtes, C. Collard, Camden Town, London. 

5. Traction Encryes, H. Tasker, Andover. 

7. Provrinc Macarynery, R. C. Annand, Peterhead. 

3598. Looms, E. Smith, Houley, near Huddersfield. 

3599. ELEcTRIC Laps, C. Lever, Bowden. 

3600. Takrnc-orF Apparatus, H. Wilkinson, London. 

3601. SupportTinG C. Martin, mdon. 

3602. TREATMENT of Fruits, A. Bolanachi, London. 

3603. Preparrne CoLovurinGc Matrers, J. Johnson. 
{The Badische Anilin and Soda Fabrik, Germany.) 

19th August, 1881. 

3604, Brusues, 8S. Abraham, Manchester. 

3605. Brack H. 8. L. .. Gurney, Warrington. 

3606. BARRACKS, C. D. Abel (La Societé Nourelle 
de Constr uctions (Systéme Tollet), Paris.) 

3607. Markinc Lenotu of YaRN on WeAvERsS’ BEAMs, 
A. Hitchon, Accrington. 

3608. PerampuLators, J.T. Shaw and H. Meredith, 
Manchester. 

3609. STRETCHERS, J. Furley, Sevenoaks. 

610. RiBBED Fasrics, H. M. Mellor, Nottingham. 

Loapine CoaL, T. Hancock, Rugeley. 

2. WEAVING, P. Dunkerley, Manchester. 

3. Macurnes for Soap, J. A. Graham, Putney. 

Lirts, H. J.Haddan.—(C. Lievens, Brussels.) 

3615. SELF-AcTING BOTTLE-STOPPING Macutnes, Cc. M. 
Sombart.—(0. Assman, Zwolle, Switzerland.) 

3616. AGRicuLTURAL Forks, G. Postlethwaite, Aston. 

3617. ADVERTISING, C, B. 8. Webb, Colchester. 

3618. Cricker Bats, G. W. Frowd, London. 

3619. PuriFicaTion of Coau-cas, C. C. Walker, Salop, 
and W. T. Walker, Highgate, London. 

3620. Dresstnc ENAMELLED Bricks, J. Craig, Ayr. 

3621. AUTOMATIC AIR-COMPRESSION Macuines, Y. C. 
Haurie.—{(F. Windhausen, Berlin.) 

8622. Comprnep Hort-arr, &c., V. C. Haurie. 
—(F. Windhausen, Berlin.) 

3623. Bicyc_es and Tricycies, C. Toope, London. 

3624. ARREsTING the Iycursrons of Insects, W. Clark. 
—(A. Durand and C, Hauvrel, Paris.) 


20th August, 188). 

3625. Pickers, I. & A. Wallwork, Ashtou-under- -Lyne. 

3626. Wueets, J. Mansell, Birmingham. 

Lusricants, W. R. Goodfellow, Roche. 

3628. PHOTOGRAPHIC Apparatus, H. J. Haddan.—(J. 
Lefeucricr, Merdrignac, France.) 

3629. Batus, C. Drake, Battersea, London. 

2630. Facrnc Bricks, C. Drake, Battersea, London. 

3631. Dressinc Yarns, T. Goldie, Airdrie, N.B. 

3632, TREATING Maize, J. Muir, Edinburgh. 

3633. Action for TOILET Guasses, &c., 8. 
Mead and J. W. Tiptaft, Birmingham. 

3634. ELevatinc Apparatus, H. Garland, Liverpool. 

3635. Evecrric Licut, T. Tubini, London. 

3636. Sitk Rees, C. W. Maconchy, Ireland. 

3637. SEWING MACHINES, W. Webster, San Francisco. 

. Core Bars, H. 8. ‘Stewart, London. 

9. STREET TRAMWAY 8, C. A. Edge, Birmingham. 

3640. Cups, H. C. Noble, New Britain, U.S. 

3641. PuppLING FURNACES J. Lones, C. Vernon, E. 
Holden, and R. Bennett, Smethwick. 


22nd August, 1881, 
3642. Fire-bars, T. Nash, Sheffield. 
3643. Gas-BURNERS, C. W. Morley, London. 
3644, CapsuLING JAR, G. J. Hutchings, London. 
3645. SHOEING Horses, G. Scrope-Ferrers, M 
3646. Wer Extraction of Leap, H. J. Haddan.—(4. 
Drouin, Paris.) 
3647. STEERING Apparatus, J. Walker and W. and T. 


Thompson, Durham. 
3648. HeaTinc Apparatus, W. Stephenson, Blackburn. 


3649. Apparatus for Jicorne, &c., 8. Bruce, Dublin, 

3650. E_ecrric Lamps, G. Pfannkuche, London. 

3651. DernospHorisaTion of Iron, C. D. Abel.—(H. J. 
B. Pellet and J. Cahen, Paris.) 

3652. Comina Macnine, C. L. Clarke and J. Leigh, 
Manchester. 

3653. Ore Gruxprne, T. A. Readwin, London. 

8654. BREECH-LOADING P. Mauser, Germany. 

3655. Division of ELecrric Currents, R. E. Dunston, 
Donhead, and G. Pfannkuche, London. 

3656. Giass Rervecrors, F. H. F. Engel.—(@. Franke, 
Hamburg.) 

3657. Propuction of Casts, &c., J. J. Sachs, Sunbury, 

$658. Harvestrnc Macuines, W. R. Lake. 
Denizot, Paris.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
3565. Fasteners for Gtoves, W. R. Lake, Southamp- 
ton-buldings, London.—A communication from A. 

Hopfen, ion York, U.S.—16th August, 1881. 

3593. MANUFACTURE of Pottery, H. J. Haddan, Ken- 
sington, London. —A communication from G. Ligow- 
sky, Cincinnati, U.S.—18th August, 1881. 

3594. Tarcets, H. J. Haddan, Kensington, London.— 
A communication from G. Ligowsky, Cincinnati, 
U.S.—18th August, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

3139. Provecrites, A. C. McLeod, Salop.—Sth August, 
1878. 

3261. Preservinc Towser, D. R. Gardner, Glasgow.— 
19th August, 1878. 

3237. ‘Zinc OXIDE, 
August, 1878. 

3268. HypRavLic Apparatus, B. Walker and J. F. A. 
Pflaum, Leeds.—1l6th August, 1878. 

3615. SHackues, F, Ramsay, Forest-hill, London.—12th 
September, 1878. 
578. Barrery Guns, T. Nordenfelt, St. Swithin's-lane, 
London.—1l7th September, 1878. 

3246. Sutpuipe of C. F. Claus, Charlotte-street, 
London.—l6th August, 1878. 

3250. Recucatinc Evecrric Licut, H. Wilde, Man- 

Croll, Coleman- 


E. A. Parnell, Swansca.—l6ta 


chester.—l7th August, 1878. 

$282. SutpHaTe of Atumina, A. A. 
street, London.—20th August, 1878. 

3274. and BurNixe Gases, W. 8. Suther- 
land, Birmingham.—20th August, 1878 

3287. HaRRows, W. N. Nicholson and W. Mather, 
Newark-upon-Trent.— 20th August‘, 1878. 

3399. Maxine Movu.ps, J. and 8. Roberts and B. 
Fenton, West Bromwich.—28th August, 1878. 

3406. Gerrisc Water from Weis, C. Chapman, 
Salford.—29th August, 1878. 

3276. Bur~prines, &c., A. W. Lake, Gloucester-gardens, 
London.—20th August, 1878. 

3311. Rarpway CareiacE Lamps, G. Seagrave, Dublin. 

—22ad August, 1878. 
Apparatus for Preserving Wines, &c., G. 
Desvignes, Libourne, France.—31st August, 1878. 


Patents on which the Stam —p Duty of 
£100 has been pai 
7. Types, &c., J. Greene, Pall Mall, London.—10th 
pril, 1872. 

2872. Moutpine Concrete Pires, J. W. Butler, Willes- 
den.—20th August, 1874. 

2991. Cootinc Worts, &c., H. Bycroft, Burton-on- 
Trent.—l«t September, 1874. 

2899. Muxes for Sprnninc Cotton, J. Dodd, Oldham. 
—24ith August, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 9th September, 1881. 


1635. Boxes for Tureaps, J. Darling, Glasgow.—lith 
April, 1881. 

1648. Packaces for Carryinc Parst, R. R. Gray, 
Liverpool.—l4th April, 1881. 
1658. MANUFACTURING SuGaR, H. E. Newton.—A com- 
munication from A. L. Thibault.—14th April, 1881. 
1663. Sewrnc Macurnes, L. Silverman, London, and 
J. R. Cumming, Ilford. —l4th April, 1881. 

1664. Tricycies, &c., W. H. Bliss, Forest-hill, Kent.— 
14th April, 1881. 

1669. Type Sertrrnc Apparatus, H. Springman, Berlin. 
—A com. from E. W. Brackelsberg.—16th April, 1881. 

1671. Recuiatine the Fiow of Liqurps, G. H. Flood 
and D. Young, London.—l6th April, 1881. 

1679. TeLErHoNIc ExcHaNGe System, J. Culbertson, 
Antwerp, & J. W. Brown, London.—1l6th April, 1881. 

1387. VenTILaTinc Apparatus, H. H. Lake, London.— 
A com. from T. Utley & J. F. aweett.—18th ‘April, 1881. 

1722. Ruse Frames for Spryninc Cortron, Lum 
and J. Smith, Rochdale.—25th April, 1881. 

1798. Srzam GENERATORS, B. Brazelle, St. Louis, U.S. 
—26th April, 1881. 

1809. TELEGRAPH CaBLes, W. R. Lake, London.—A 
com. from P. B. as og —26th April, 1881. 

1864. VeLocrrepE, J. Hatch, Camberwell.—29th 
April, 1881. 

1870. Separatinc Grary, &c., 8. Handscombe and C. 

Dellar, Melbourne.—30th April, 1881. 

1895. Surcicat InstruMENTs, E. A. Brydges, Upton.— 
A com. from M. Schiltz.—2nd May, 1851. 

1982. Smooruinc Irons, T. McCracken, Ardmore.—7th 
May, 1881. 

2025. Spring for Cars, A. M. Clark, London. 
—A com. from B. Clark & E. Righter.—9th May, 1881. 

2055. Looms for Weavinc, E. Wilson, Preston.—11th 
May, 1881. 

2269. Spryninc Apparatus, E. Smith, I. Cutler, and 
W. Shaw.—24th May, 1881. 

2325. Putverisinc Ores, A. M. Clark, London.—A 
com. from W. H. Howland.—26th May, 1881. 

2326. Asu-pans for Locomotives, A. M. Clark, London. 

—A com. from M. B. O'’Neil.—26th May, 1881. 

2414. MANUFACTURING MuLanalse, J. A. Sparling, 
Highgate.—lst June, 1881. 

2463. PULVERISING MACHINES, C. E. Hall, Sheffield.— 
4th June, 1881. 

2502. Stream Drrers, A. M. Clark, London.—A 
communication from H. Cutler.—8th June, 1881. 
2540. Crusninc Macuivery, C. E. Hall, Sheffield.— 
—10th June, 1881. 

2749. Sream and Hanp STEERING Gear, A. Higginson, 
Liverpool.—23rd June, 1881. 

ExTRACTING Mac HINES, F, Wolff, 

ication from Burmeister 


Wains and Skibsbyggeri.—Ist July, 1881. 
306. W. H. Carmont, Manchester.—2nd 
July, 1881. 

3000. SeLr-cLosinc Taps, G. Crawford, Port Glasgow. 
—S8th July, 1881. 

3021. Encrne Recutator, R. M. Marchant, Clerken- 
well, London.—9th July, 1881. 

3022. CARRIAGE WHEEL, W. F. Lotz, Barbican, London. 

—A communication from A. Wilké.—0th July, 1881. 

3102. INTERNAL Stoppers for Borries, A. T. King, 
Nottingham.—6th July, 1881. 

3127. Su.k-pResstnc Macutnery, A. Greenwood, Leeds. 
—Communication from A. Schiile.—18th July, 1881. 

3208. Preparine Corton, J. Higgins and T. 8. Whit- 
worth, Salford.—22nd July, 1881. 

3282. CaoutcHOUC Suogs, 8. Pitt, Sutton.—A com. 
from A. Hutchinson and Co.—26th July, 1881. 

3291. Rerorts, T. Haldane, Glasgow.—27th July, 1881. 

3311. PREPARING VEGETABLE SusstTances, J. Johnson, 

mdon. m. from A, I. Mahu.—29th July, 1881. 

3320. Frrrinc of the Houps of Couriers, C. owll, 

Dover.—30th July, 1881. 


Last day for filing opposition, 14th September, 1881. 
1367. Construction of Certinos. T. Wrigley, London. 
com. from 8. Miieller.—38th March, 1881. 

1689. Spinninc Frames, J. Erskine, Strabane, Ircland. 

—19th April, 1881. 
1690. Heatinc Turkisu Barus, W, G. and J. Sloane, 
Dublin.—19th April, 1881. 


1692. Reotsterine Distance TRAVELLED, W. Thomp- 
son and A, Morten, London.—l%th April, 1881, 

1700. ComparTMENTs in Saips for Preventina the 
DispLacement of Carco, W. R. Lake, London.—A 
com. from F. Rainey & T. Rogers.—-19th April, 1881. 

1703. Naitine Boxes, B. J. B. Mills, London.—A com- 
munication from J. H. Swift..—19th April, 1881. 

1728. Bases for ArtiriciaL Teern, A. Clark, London, 

—A com. from J. Duchesne.—20th April, 1881. 

1744. PreventinGc Expiosions in Mines, C. D. Abel, 
London,—A com. from 0. Bustin.—22nd April, 1881. 

1745. Evecrricat Barreries, C. D, Abel, London.— 
com. from P. Jablochoff.—22nd April, 1881. 

1771. Vatve Mortons for DovBLe CYLINDER ENGINEs, 
D. Greig and M, Eyth, Leeds.—23rd April, 1881. 

1772. Bossrns used in Spryninc Macurnery, J. H. 
and L. Wilson, Cornholme.—25th Apri/, 1881. 

1794. BorrLe Sroprers, H. A. Bonneville, London,— 
A communication from J. Wills.—26th April, 1881. 
1804. Cottrvatinc PLants without Sor, J. Imray, 
London.—A com. from A. F. Poullain-Dumesnil.— 

26th April, 1881. 

1812. Concrete, A. E. Carey, Newhaven, and E. 
Latham, Birkenhead.—27th April, 1881. 

1854. Lirrs and Hosts, J. M. Day, W. R. Green, and 
H. C. Walker, London.—29th April, 1881. 
1893. ABSORBING SuLPHURiIC Acip, C. D. Abel, London, 
—A com. from Dr. K. Schnabel.—2ad May, 1881. 
1972. Acoustic InstrumMENts, F. Wirth, Germany.—A 
communication from A. Rettig.—6th May, 1881. 

1989. Fastenines for ALBums, &c., 8. Posen, Basing- 
hall-street, London.—7t* May, 1881, 

2009. Macuinery for Combine Woot, J. F. Harrison, 
Bradford.—9th May, 1881. 

2068. Steam Enotes, J. H. McFerran and W. Rennie, 
Newry, Ireland.—12th May, 1881. 

2167. Vatves, W. Askew and A. Aird, Manchester.— 


18th May, 1881. 

2218. Pap.ocks, T. Harby, Liverpool.—20th May, 1881. 

2327. Apparatus to FacititaTe Swimmina, J. Overton. 
Coventry.—27th May, 1881. 

2344. Evecrricat Licutinc Apparatus, P. L. M. 
Gadot, Paris.—27th May, 1881. 

2521. Macuivnery for Boors and Suogs, J. Keats, 
Bagnal.—9th June, 1881. 

2637. CIGARETTEs, H. Black, Blackfriars-road, London. 
—l6th June, 1881. 

. Stoves, W. Barton, Boston.—l7th June, 1881. 

2733. Rams, A. Brown, London.—A communication 
from H. Rimbach.—22nd June, 1881. 

3020. Sasu-Bars, W. Howitt, Ilford.—9th July, 1881. 

3050. Furnaces, J. A. King and J. Little, Dublin.—- 
12th July, 1881. 

$224. Gatvanic Bartrerties, J. Higgin and A. J. Higgin, 
Manchester.—23rd July, 1881. 

3229. Ram.way Brake Apparatus, T. H. Ramsden, 
Snilesworth, near Northallerton.—23rd July, 1881. 

$287. Governors for Stream Enoines, F. W. Durham, 
New Barnet.—27th July, 1881. 

3308. Bronze, H. Vivian, Swansea.—28th July, 1881. 

3323. Mountine Sprxpies, C. H. Openshaw, Bury.— 

th July, 1881. 

. Ick, W. P. Thom 
tien from F. M. Mc} 

3367. Encines, M. P. 
August, 1881. 

3381. Hotprnc A. Mure, Glasgow.—4th 
August, 1881. 

3593. Porrery, H. J. Haddan, London.—A communi- 
cation from G. Ligowsky. —ASth August, 1881. 

3594. TaRoEts, H. J. Haddan, London.— communi- 
cation from G. Ligowsky.—18th August, 1881. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 19th August, 1881.) 
2923. OrnpNANcE and Frre-arms, W. Hope and R. 8. 
Ripley, London.—15th July, 1880. 
475. CLeantna Carpets, P. Jensen, London.—4th 
February, 1881. 
496. Vatves for Pumps, A. Beldam, London.—5th Feb- 


ruary, 1881. 
733. Steam Gavuces, W. R. Oswald, London,—21st Feb- 


ruary, 1881. 
F. H. F. Engel, 


746. BAROMETERS, 
February, 1881. 

753. Bicycies, G. W. Ash, Southsea. 
1881. 
754. Bicyceres, G. Singer, Coventry, and 
Metcalfe, Clifton.—22nd Felruary, 1881. 
763. PRESSING GARMENTS, J. Buckley and J. C. Buckley, 
Leeds.—23rd February, 1881. 

767. Steam Borers, T. Joicey, Gateshead-on-Tyne.— 
23rd February, 1881. 

783. Evecrrica Conpuctors, J. Perry and W. E, 
Ayrton, London.—24th February, 1881. 

785. Coverinc Wire, W. E. Ayrton, Cowper-street, 
London.—24th February, 1881. 

836. Jorsinc LeatHEer Bevtinc, B. J. Gibney, Not- 
tingham.—-28th February, 1881. 

915. Boxes or Cases, A. W. Rooke, Eastcheap, London. 
—8rd March, 1881. 

1530. Cement, J. C. J. Smith, Northfleet.—7th April, 
1881. 
2263. Errectinc Evecrricat Measuxements, J. C. 
Cuff, Old Broad-street, London.—24th May, 1881. 
2341. Wurre and Cotovrep Yarns, H. Empis, Belfast. 
—27th May, 1881. 

(List of Letters Patent which passed the Great Seal on 

the 23rd August, 1881.) 

778. Vatves for Preventinc Waste of Water, E. O. 
Mundy, Stratford.—24th February, 1881. 

787. Vutcanisino Articves, T. Rowley, Manchester.— 
24th February, 1881. 

804. Foon for forming Decoctions, E. and J. Williams, 
Swansea.—25th February, 1881. 

805. Crayons, &c., W. C. Horne, Bexley.—25th Feb- 
ruary, 1881. 

807. (AERIAL, &c., Navication, F. Wirth, Germany.— 

25th February, 1881. 

808. “Busnes for Woopen Biock S#eaves, J. Gordon, 
Dundee.—25th February, 1881. 

$11. Gas Exornes, W. B. Haigh and J. Nuttal, Oldham. 

25th February, 1881. 

$22. ‘Socker Pipes for Sewers, B. C. Cross, Dewsbury. 
—26th February, 

824. Dryinc Woot, &c., D. Dawson, Huddersfield. — 

February, issl. 

$40. INTERNAL Parts of Cv POLAS, &c., B G. D. Cooke, 
Colomendy.—28th February, 1881. 

$41. Dyeisc Hanks, J. Conlong, Blackburn, and J. 
Robertshaw, Manchester.—28th February, 1881. 

846. Lock and Door Fastenines, W. H. Crispin, 
Stratford.—28th February, 1881. 

Erectinc Tetecraru Wires, J. W. Fletcher, 

tockport.—lst March, 1881. 

860. CLEANING KNIVES, L. Appleton, 
March, 1881. 

867. Comprnep Gas Encoines, F. H. Wenham, London. 
—lst March, 1881. 

868. VEGETABLE PRopvcts, Hi. Guiliani, London.—1st 
March, 1881. 

871. RowLocks for Surps, 8. 8. Hazeland, Cornwall,— 
—Ist March, 1881. 

911. VELOCIPEDES, J. and C. E. Challis, Homerton.— 
—ird March, 1881. 

913. Twistinc Wire, W. T. Glover and G. F. James, 
Manchester.—3rd March, 1881. 

923. Heatinc Fiuips, G. C. Gibbs, London.—3rd 
March, 1881. 

926. DECORATING Bricks, &c., G. and A, Maw, Salop. 


—4th March, 1881. 
R. Lake, London.—4th 


940. REED ORGANS, w. 
March, 1881. 

997. ROLLER Mitts, H. J. Haddan, London.—9th 
March, 1881. 

1037. Packina Materiat, W. R. Lake, London.—10th 
March, 1881. 

1117. Sarery Fitrines for Sappies, H. 8. Wilton and 

. Weston, London.—1dth March, 1881. 

1120. Laps, 8. Pitt, Sutton.—15th March, 1881. 

1123. Drivixc of MiL1s, P. Van 
Gelder, Liverpool.—15th Murch, 1881. 


m, London.—A communica- 
illan.—2nd August, 1881. 
W. Boulton, Tew Park.—3rd 


Germany.—21st 
—22nd February, 
A. W. 


London.—Ist 


Ava. 26, 1881. 
1136. Comprna Woot, W. 


R. Lake, London.—16th 
March, 1881, 


1154. Packiye Borries, J. Packham and J. Pelton, 
Croydon.—16th March, 1881. 

1156. PosraL Wrappers, J . A Elstob and C, M. Elstob, 
Camberwell-road, London.- 16th March, 1881. 

1324, Bomina Parer Srock, A, M. Clark, London.— 
24th March, 1881. 

1362. Avromatic Reeucation of Heat in Kins, A. i, 
Tomkins, F. M. Courage, and Cracky 
Mark-lane, oe —28th March, 188 

1364, Suups, J. E 1. Johnson, London. March, 1881. 

1383, W. B. Fowle, Newton, v.8.— 
29th March, 1881. 

1419. Reservorn Penno.pers, T. A. Hearson, Green- 
wich.—3lst March, 1881. 

1629, SHaRPENING Dritis, E, E. Bentall, Maldon,— 
13th April, 1881. 

1659. Mast Wincues and Capstans, E. E. and F, A. 
Bentall, Maldon.—l4th 1881. 

1750. Sree. Castinos, I, Beardmore, Parkhead, N.B 
—23rd April, 1881. 

1991. Umpretuas, H. 
London.—7th May, 1881 

2031, “ Pressine of and Hoors, D, Stewart, 
Aberdeen.—10th May, 1881. 

2211. Burrver Gearino, I. A, Timmis, London,— 
May, 1881. 

2348. Ivpra-RupBER Vatves, A. Pegler and T. J. 
Watson, Retford.—28th May, 1881. 

2356. Wasutna Coat, T. Bell, jun , Saltburn-by-the- 
sea, and W. Ramsay, Durham. — wth Muay, 1881. 

2370. Vatves, H. E. Newton, Chancery-lanc, 
London.—30th May, 1881. 

2462. TREATMENT of Soar Leys, Bristol, 
and A. Domeier, London.—4th Pid ne, 188 

= Mitt Gearino, N. Macbeth, Bolton. Jure, 


A. Davis, Finsbury Park 


20th 


2804. ArracuMENTs to Lirts, F. W. Haddan, London, 
—27th June, 1881. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Toe ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


97. Ksirtinc Macurnenry, J. Stubley.—Sth January, 
1881, 6d. 

This ists in the splicing of knitted fabrics in the 
plain jack and sinker rotary knitting machine, by 
means of one or more extra thread carriers, working 
mainly the row of needles in conjunction with a main 
Gueed carrier working mainly above the row of 
needles, all the carriers being pipe carriers. 

135. Stone-preakinc Macnines, W. Taylor. — 12th 
January, 1881. 6d. 

This relates more particularly to the arrangement of 
the grooves or furrows in the face of what is known as 
the cracker jaw. Fig. 1 is an elevation of the face of 
the cracker jaw. The grooves or furrows are caused 
to converge from the middle of the jaw face towards 
the upper and lower edges of that face respectively, so 
that they present somewhat the appearance of two 
jaws, having their pivots in the middle of the upper 
and lower edges of the jaw face, and with their circum- 


ferences touching and overlapping at the centre of the 

said face. Fig. 2 is a side elevation of the whole 

machine, showing one arrangement of the direct- 
acting cylinders C, and also the method ferred for 
giving motion to the cylindrical riddle. The motion 

to the riddle, which is of the ording be 

imparted by. a ratchet wheel E 

from the piston-rod , or in ft 
manner. 

139. Apparatus ror Retievine Strains on Ropes 
oR CHAINS IN TOWING, MooRING, OR ANCHORING 
&c., C. Mace.—12th January, 1881. 6d. 

At some part of the rope or chain (preferably at one 
of the extremities) is introduced a spiral, volute, or 
other form of spring, or some clastic material, such 
as india-rubber, through which the tension upon the 
rope or ¢ will be transmitted without sudden 
strain. As applied to anchoring ropes or chains, ‘the 


frame, controlled 4 
in such a way that 

will yield to any sudden strain by acting upon the 
springs or elastic material, either by comepuension on 


windlass is fixed on a sli nk, 
springs or some elastic ma 


tension. . As applied to wire rope tow lines or warps, 
the compressor is fixed in a similar sliding frame, 
controlled as before described, or the spring or elastic 
material is attached at either end, or at some inter- 

mediate point in the rope. The drawing is an eleva- 
tion, partly in section, of a sliding compressor con- 
troll by springs, which is firmly bolted down to the 
deck of the vessel, preferably near the bow, and is 
principally used for ‘towing purposes. 
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151. Microscores, F. H. Wenhaw.—12th January, 
1881. 6d. 


The First improvement relates to the stand for 
carrying the limb body of the microscope. The Second 
improvement is for an application of anti-friction 
rollers for the fine focussing movement of microscopes. 


159. Cueckina AND REGISTERING THE AMOUNT OF 
Money Drorrep into Money TriLis at Horets, 
&e., 8. Fynn.—13th January, 1881. 6d, 

The registering apparatus is so arranged that when 
a.coin is drop into the till it pushes a lever to one 
side in its descent, This lever actuates a ratchet on 
the first of a suitable train of toothed wheels and 
registers one upon the corresponding dial, and the 
lever is then forced back to its original a aye by 
means of a spring, weight, or other well known and 
suitable means. The coin on its way to the compart- 
ment assigned to it strikes a bell fixed inside the till. 
162. Venritatina &e., T. Rowan.—13th 

January, 1881. 6d. 

This relates to improvements in the method of and 
apparatus for ventilating buildings, water-closets, 
alee or vessels, &c., whereby a constant and regular 
supply of fresh, dry, and purified or disinfect jo 
otherwise treated) air, is insured, with means for 
ejecting the vitiated or impure air. 

191. Looms, &c., J. Northrop.—l4th January, 1881. 6d. 

This relates, First, to improved shedding motions or 
means of operating the heddles for changes of shed- 
ding in looms for weaving, so as to give less pressure 
on the warps, and for maxing the shed without 
touching the goin, “ely of the loom ; also allowing of 
1eversing the shedding motion when the loom is work- 
ing, making it easy to find the pick when the weft is 
broken, and allowing of weaving{with two shafts, up 
and down, without altering the speed for either plain 
or fancy fabrics, by which means the tappets and 
treadles heretofore in use are done away with; 
Secondly, to means by which rotary motion may be 
given to rotary circular shuttle boxes containing series 
of shuttle chambers in the order desired, allowing the 
missing or ‘* skipping ” of one or more of the shuttle 
chambers in selection of the shuttles brought into 
use; Thirdly, to stopping looms having shuttle boxes 
at each end when the weft breaks or is run off, 

198. Apparatus, &., oF REAPING 
Macuines, BE. C. Bomford and H, J. H. King.— 
15th January, 1881, 8d. 

Fig. 1 is a sectional elevation showing one modifica- 
tion of apparatus for seneeang the operations of 
sheaf-binding mechanism, and Fig. 2 is a vertical 
section (at right angles to Fig. 1) of a portion of the 
gearing. The binding mechanism is driven by means 
of a horizontal shaft 20, which receives its motion 
through a combination of three bevel wheels 21, 22, 23, 
known as jack-in-the-box motion, or it might be 
through the equivalent combination of internally 
toothed spur wheels and differential a pinions, 
in either of which combinations one wheel 23 runs 
loosely when the motion is not being transmitted, 
and causes the transmission on being arrested by a 
catch 24, which engages with teeth on a wheel 25 
made in the same piece with the wheel 23. The 
middle one 22 of the three bevel wheels is on a stud 
formed or fixed on an elongated boss 26, which is on 
the shaft 20, and made to turn it by means of a key 
and groove, A pulley 27 to receive a driving belt runs 
loose on the boss 26, and is in the same piece with the 
first 21 of the three bevel wheels. The third bevel 
wheel 23 and catch wheel 25 are also loose on the 
boss 26, and after being put on are held in position by 
a collar 28 fixed on the which collar is grooved 
for a claw guide 29 fixed to the bearing, and arranged 


to keep the boss 26 and parts on it up to the bearing, 
notwithstanding any end-on movement on the 
shaft 20. Within the 74 30, into which the crop 
is delivered in order to be pound, there are fixed on a 
transverse horizontal spindle 31 a number of rods 32, 
upon which the crop falls. The spindle 31 has also 
fixed on it, so as to project oppositely to the rods 32, 
a lever 33, on winds a weight is adjustably fixed. 
The weight is adjusted to correspond to the weight of 
sheaf desired to be made, and when the quantity of 
crop received in the hopper 30 and upon the rods 32 
attains the desired weight, it causes the rods 32 to 
descend a short distance, and then a short lever, 
fixed on the spindle 31, acts on the catch 24 and 
causes the binding hani o working. 
The catch 24 is on the end of a lever 35, which has a 
second catch or strut 36 jointed to it, and this last is 
connected by a rod 37 to the lever on the spindle 31 
of the weighing rods, The strut 36 is shown as resting 
on a supporting arm 38, and holding up the catch 24, 
and on the rods 32 being weighted down by the 
portion of crop, the strut 36 is drawn off the support 
38, and then allows the catch 24 to descend and 
engage with the wheel 25. The shaft 20 makes one 
turn for each complete binding operation, and in so 
doing carries round the support 38, which is an arm 
or wiper fixed to the collar 28 of the boss 26 (or it may be 
carried round by the shaft 20 in any other convenient 
way), and the arm 38 at the end of its turn acts as a 
wiper or cam to lift up the strut 36, and make it raise 
the catch 24 out of gear from the wheel 25. 

109. Steerine Gear, J. K. Kilbourn and @. Fossick.— 

15th January, 1881. 6d. 

The drawin, a sectional clevation illustrating a 
mode of ce ng out the invention as applied to that 
class of steering in which the power is trans- 
mitted to the rudder stem by the use of a thick 
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threaded screw or spiral bolt. A is the screw or pre 
bolt for transmitting motion to the rudder stem, B the 
screw or spiral bolt receiving its rotary motion by the 


longitudinal to-and-fro movement of a non-rotary nut 

adapted to the screw. This nut is made in segments, 

the number of which correspond to the number of 

threads A! in the screw or sides to the spiral bolt. 

208. Srop Vatves, J. Dewrance and G. H. Wall.— 
15th January, 1881. 8d. 

A is the valve shell provided with diaphragm to 
separate the inlet and outlet sides; B is the valve 
operated by screw C working through a stuffing-box. 

¢ valve seating is ble, and ists of a cage 


composed of two rings E connected by bars, the lower 

ring fitting accurately the —e> the diaphragm 

the bearing surface for the valve being truly formed 

within it, while the upper ring screws into the socket 

formed in the shell to receive the stuffing-box. 

204. Brake Gear For Locomotives, B. Lefebure.— 
15th January, 1881. 6d. 

This relates to an arrangement of brake gear whereby 
all the rods are in tension, and the pull is the same on 
all the brake blocks, so that an equal wear and tear is 
secured and no strain put on the axle guards and 
boxes, A shaft A is used to each pair of wheels, and 
is suspended by brackets from the frame at any point 
between the brake blocks. On it are fixed levers C 
and D, the former communicating the power trans- 
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mitted to them by rods E either directly or through 
the balancing lever F and connecting rods G to A; or 
these levers C may be dispensed with when the power 
acts directly on levers D, the arms of which are of 
equal or unequal lengths, according to the lengths of 
the brake block hangers H, and are connected by 

I J to cross-bars K, the ends of which are connected to 
the brake blocks. 1 are rods connecting the shafts A 
to keep them the proper distance apart. 

205. Conpensinc anp DisTiLtinc Apparatus, &c., 

T. J. Rayner.—lith January, 1881. 6d. 

This consists in the construction of a condenser or 
cooler by winding two thicknesses of sheet metal in 
volute form so as to present a continuous inner volute 
space for steam or vapour to be condensed or liquid to 
be cooled, and a continuous volute outer space be- 
tween the successive convolutions for the passage of 
the cooling liquid. 

207. Steam Encines AND CONDENSERS FOR TRAMWAY 
Venicies, &c., T. Robertson, jun.—lith January, 
is high: linder, and B is a low-pressure 

A is a high-pressure cylinder, an alow- 
or expansion Sander, toe which the exhaust steam 
from the cylinder A is led by the pipe A'. Into this 
pipe a jet of live steam from the boiler is led by the 
pipe C! and injected, preferably at or before the orifice 
of the said exhaust pipe or passage Al, when it opens 
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into the valve casing B! of the low-pressure or expan- 
sion cylinder B, so as by the force of its injection to 
produce a vacuum, or a partial vacuum, in the said 
exhaust pipe. Fig. 1is a plan of an arrangement of 
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the engine of a tram-car, showing the improvements 

combined therewith. Fig. 2 is a longitudinal section 

of a part of the valve casing and exhaust pipe. 

208. Apparatus FOR PREPARING, &c., TEXTILE 
Fasrics, R. W. Morrell and J. Shaw.—15th Janu- 
ary, 1881. 8d. 

This relates to the employment of a peculiarly con- 
structed machine or apparatus by which textile fabrics 
can be prepared, scow crabbed, boiled, steamed, 
tentered, dried, and calendered by any one or portion 
of these processes singly, or in combination according 
to the result desired to be produced on the fabrics, 
209. CanpLes Tapers, EB. @. Brewer. —15th Janu- 

ary, 1881.—(A communication F. M. Joly.) 


This consists in the employment of twisted, plaited, 
woven, or flat wicks made in such manner as to pro- 
duce at the t of ibustion the ‘y cur- 
vature for the supply of the wick in contact with the 
air, composed of any desired number of equal or un- 
pe po wicks, and provided with cores or supply wicks 
of the same or of different thicknesses. 


210. Beps orn Covcnes ror Ixva.ips, &€., G. Lowry. 
—Lith January, 1881. 6d. 
This relates partly to the application of an endless 
sheet for the purpose of enabling invalids or others to 
lie in or be raised to any required position. 


211. Sizinc, Dryinc, AND WARPING oR BEAMING oF 
Woot, C. Anderson.—l5th January, 
The warp roller is placed on a shaft provided with 

a brake drum, chain, lever, and weight. The thread 
of warp B passes between rollers C covered with india- 
rubber, and the lower one revolving in a size trough, 
pressure being applied by levers E. From these rollers 
the threads o pass toa revolving drying frame 
F and thence round rollers mounted in a hot room 
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G, both being heated by steam-pipes H. The threads 
are then wound on to the warp beam I. 


212. Revotvinc Friars ror CarpInG EncinEs, J. 
January, 1881.—(Not proceeded 
with.) 

This relates to means for adjusting each flat sepa- 
rately while in position on the carding engine, and 
consists of a semicircular slide with two excentric 
studs attached to the end of the flat. On the excentric 
of this stud is placed a sleeve with notches in one end 
which are driven into a plate screwed to the end of 
the flat. On the first tube is placed a second tube 
acting as an antifriction roller. 

216. Traction or Roap Encines, J. F. Dyson.—lith 
January, 1881, 4d. 

The object is tou obtain more grip on the hind wheels 
B of the engine, and it consists in forming the part A 
of the frame hollow so as to constitute a wagon, 


in which the stone or other material to be removed is 

placed, and the weight of which bears on the wheels B 

so as to prevent them slipping. 

217. CoLLecTING AND SEPARATING THE CINDERS AND 
AsHeES FROM Firecrates, T. H. Williams.—lith 
January, 1881. 

A metal vessel fits the space beneath the grate, and 
within it fits a second vessel, the bottom of which is a 
grating, through which the ashes can fall, the cinders 
being retained on the bars of the grating. 

219. Macuinery For Dicoine Lanp, W. £. Crossby.— 
17th January, 1881.—(Not proceeded with.) 4d. 

This consists of a portable or traction engine com- 
bined with digg ng tools, which move up and down in 
guides, and are easily replaceable. 

220. Propvucrion or Cop ror Maxine Ice, &c., J. 
H. Johnson.—18th January, 1881.—(A communica- 
tion from A, J. Rossiand L. F. Beckwith.) 6d. 

The particular and distinct features of this invention 
are that the absorbent is non-volatile, and not capable 
of vaporising under a limited vacuum produ 
mechanically by an aspiration and compression P, 
and the absorbed material volatilises alone under the 


vacuum, producing a lowering of temperature, and is 
again liquefied by being re-absorbed in the non-volatile 
material, and that a special mechanical contrivance, 
such as a double refrigerator, is used to effect the 
absorption of the vapours of the volatile absorbed 
material, so as to re-constitute the saturated liquid. 

Excessive pressure in liquefying the gaseous agent is 

avoided. e drawing represents a sectional elevation 

of an apparatus for carrying out the process. 

221. APPARATUS FOR THE MANUFACTURE OF VINEGAR, 
H. H. Lake.—18th January, 1881.—(A communication 
from 0. F. Boomer and H. R. Randal.) 6d. 

This consists in an apparatus for the manufacture 
of vinegar, of one or more series of shelves covered 
with cloth or other fibrous material, and arranged one 
above another in such a manner that the liquid will 
fall from one shelf, after traversing it and its covering, 
upon the shelf next below, and traverse it and its 
covering in a like manner. 


222. Puriryinc Hyprocutoric Acrp, &c., W. Weldon 
and W. G. Strype.—18th January, 1881. 4d. 

The main object is to economise limestone, acid and 

g in the facture of chlorine, but a part 
of the invention is applicable also to the purification 
of hydrochloric acid, to whatever pu the hydro- 
chloric acid may be afterwards applied, and it consists 
in removing sulphuric acid from commercial hydro- 
chloric acid by means of chloride of calcium; and 

Secondly, combining with the employment in the 

manufacture of chlorine of hydrochloric acid, from 

which an me acid has been so removed,. the 
neutralisation of such hydrochloric acid by an excess 
of what is known as Weldon mud. 

226. APPLIANCES TO BE ATTACHED TO THE SHOES OR 
PuaTes OF Animals, &€., H. Bland.—18th Janu- 
ary, 

This consists in the employment-of any convenient 
number of removable steel spikes, commonly known 
as “frost roughs” or “ »” of peculiar construction, 
which roughs are inse’ into smooth round holes in 
the shoo or- plate. 


224. Power Hammers, &c., J. F. M. Pollock and T. 
Beeley.—18th January, 1881. 6d. 

This refers, First, to an improved power hammer, 
which may be actuated by suitable fluid, such, for 
example, as steam or compressed air; Secondly, the 
application and use, in combination with a power 
hammer of an elastic anvil for carrying a set or chisel 
in such manner that the blow can be transmitted 
through the said anvil as the blow of a hand hammer 
is transmitted through the chisel or caulking tool in 
the hand of a workman ; ly, the combination of 


a power hammer and anvil with a suitable frame (fixed 
or portable) to render it available for general worksh: 
purposes, The drawing is a longitudinal section ot 
the improved power hammer with elastic anvil, in 
beer : aset screw or otherwise, can be fixed a set 
or chisel. 


225. Improvements In ELectric LAMPs, AND IN THE 
MEANS OF TURNING ON OR OFF THE ELECTRIC 
CurReENTs, St. @. L. Fox.—18th January, 
1881. 6d. 

The latest form of lamp ‘s seenin the first figure. The 
contacts between the carbon filament and the plati- 
num holder are made with Indian or Chinese ink, and 
this is the first claim. The method of carbonising the 
thread, string, or vegetable fibre used, is claimed. A 


grooved graphite cylinder, into which a strip of 
serrated steel has been placed, so that the serrations 
are just above the normal level, is taken, the thread 
wound on it, and intensely heated in an hermetically 
closed crucible. The thread contracts, and is cut by 


the steel into equal lengths. The threads thus 
obtained are rendered incandescent by means of an 
electric current, and their resistance lowered to the 
point required. A thickening of the ends of the wire 
is obtained by electro-deposition of carbon, thick ends 
being required for good contacts. One form of the appa- 
ratus for current operations is shown in Fig.2. It con- 
sists of a permanent magnet E and an electro-magnet F. 
The coils of F form part of the circuit of the line wire 
A. On sending a current through the line wire the 
movement of the magnet at every lamp in the series 
is caused, by coming in contact with peg G or moving 
from it, to turn on or off the current. 


22'7. Cuests, TRAVELLING Boxes, &c., J. H. Johnson. 
—18th January, 1881.—(A communication from J. 
B. Geneste.)\—(Not proceeded with.) 2d. 

This consists in constructing the chests, &c., of a 
number of separate parts, which are capable of being 
connected together or taken apart with great facility 
and celerity. 


228. CLEANSING WINE AND OTHER Casks, &c., M. W. 
Proudlock and R. Weatherburn.— 18th January, 
1881. 6d. 

This consists in the employment of a sand blast or a 
blast of a chemical or other material, or a combination 
or combinations of the above materials, which is 
directed into the interior of the casks or other vessels 
to be cleaned. 


‘280. APPLIANCES For Prorectinc Foor CoveRincs 
AND Cxocs, P. Martin and T. H. Sneyd.—19th Janu- 
ary, 1881. 6d. 

This consists in forming the “iron” with one or 
more projections or wearing plates on each of the inside 
edges thereof at that part or the parts where the 

atest wear takes place, viz., at the *‘ tread” of the 
sole and heel, the projections or plates and the rim of 
the iron (forming the improved ‘‘iron’’) being in onc 
piece, and being made of malleable cast iron, steel, or 
any othersuitable material, the improved “iron” being 
secured to the sole in any ordinary manner. 


231. Peramputators, &c., J. Watterworth.—l9th 
January, 1881.—(Not proceeded with.) 2d. 
This consists partly in making the vehicle in the 
general form of a hansom cab body. 


232. WHEELS ror VEHICLES, A. M. Clark.—19th Janu- 
ary, 1881.—({A communication from A. Blasco-y 
Fabregas.) 6d. 

The felly is composed of laminze of wood tied 
together by screws, and on the metal tire or iron band 
that confines such felly are placed strips of leather 
which constitute a layer of elastic material. These 
several strips or pieces of leather are se; ted at the 
ends, and on them are laid segmental steel plates 
which form the outer peripheral portion of the wheel, 
and take the wear incident to use. 


283. CLosinc on Stoprerine Borrties, &c., R. Lanham. 
—19th January, 1881.—(Not proceeded with.) 2d. 


The stoppering consists of a vertical piece of metal or 
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other material, having at its lower end a loop through 

which passes a wire or other ligature fasten or 

tying it beneath the collar. To the upper end of 
piece, which is level with the top or mouth of the 
bottle, is hinged or otherwise attached a plate, to the 
underside of which is secured the piece of cork, wood, 
or any elastic, semi-elastic or other material. Attached 
to or form part of this te is a spring catch, 
which, when the stopper is fully inserted, will catch 
under the collar, and keep the stopper Bag ae 
down upon the mouth of the bottle, or in lieu of 

a spring catch, this fastening may be hinged to the 

locking plate. 

234. Preparinc anp Feepinc Fisrovs SupsTANces 
ON TO SCRIBBLING, CARDING, OR OTHER MACHINEs, 
F.C. Fawcett. —19th January, 1881. 6d. 

A rectangular receiver A is provided, into which the 
material is deposited, ha two of its vertical sides 
B and C constructed in the form of a lattice or flexible 
sheet and attached to the bottom thereof. The other 
two sides may be fixtures, and formed of solid pieces 
and not attached to the bottom, or they may also be of 
a lattice or flexible construction and attached thereto. 


(234) 


The lattice or flexible sides of the receiver are caused 
torise with the bottom, this being effected by means 
of gearing, whereby they, after rising a suitable 
distance, fall away from the material, leaving it pro- 
jecting, so that it may be taken off by rakes or 
as to complete the preparing and feeding opera- 
ions. 

236. BLackinc on COLOURING THE BoRDERS OF PAPER 
AND Envevopes, &c., 4. C. Henderson.—20th Janu- 
ary, 1881.—(A communication from A. Duret.) 6d. 

The characteristic features of novelty are, First, all 

the several operations are mechanically performed ; 
Secondly, the ae and limit of colour on the 
border of the sheet to be edged being regulated, the 
width of border being limited by the sheet which is 
above it; Thirdly, in the combined mechanism for dis- 
tributing and bordering the sheets one by one by 
superposing the first by the second, the latter by the 
third, and so on in succession, arranging them in 
stages one above the other, so as to leave two sides of 
each sheet visible, the width being regulated accord- 
ing to the depth of border soquinell 

2377. APPARATUS FOR AIDING THE PACKING OF SuGAR, 
&e., A. and J. D. Scott.—20th January, 1881.—{ Not 

with.) 2d. 
is relates to apparatus for subjecting the packages 
to shaking, brought about by a cohen of falls, hori- 
zontal movements or side tilts, or angular drops. 


238. Sappie Girtu, E. Noirit.—20th January, 1881. 
—{Not proceeded with.) 2d. 
This relates to an improved saddle girth formed 


pass. 

239. CompressiNc AND PRESERVING GROUND CorFEE, 
C. Pieper.—20th January, 1881.—(A communication 
from Captain A. von Hofmann.) 6d. 

The coffee after having been roasted, and while yet 
warm, is mixed with a small quantity of very pure, 
inodorous, and tasteless fat or oil, and is thereupon 
ground. Subsequently, a certain quantity of potash 
or of Dicarbonate of soda is added. The coffee powder 
thus pre’ | is compressed into blocks or tablets by 
means of a suitable apparatus. 


240. Pickixc Banps For Looms, J. Taylor.—20th 
January, 1881.—{Not proceeded with.) 2d. 

This consists in the application of a woven fabric 

——- and treated in a manner so as to 

orm bands suitable for use in looms for weaving, in 
lieu of the leather bands or straps at present 1 for 
connecting the “‘picker” actuating the shuttle with 
the picking stick. 

241. Rattways anp Tramways, J. G. Hardie and T. 
Kendall.—20th January, 1881. 6d. 

_ This consists, First, in applying steel or iron inser- 
tions, of any suitable description and hardness, in both 
point and crossing plates, so as to be easily removed 
when worn out without disturbing the foundations ; 
Secondly, in fixing the steel rail of the form described 
in patent No. 1455, dated 12th April, 1879, to timber 
sleepers, fixing such sleeper and timber on to a metal 
chair of suitable form and length ; also jointing and 
fixing them on this chair. 

243. DiscuarGiInc APPARATUS FOR WATER-CLOSETS 
AND SIMILAR CISTERNS, » J. Shanks.—20th 
January, 1881.—{Not proceeded with.) 2d. 

This comprises an improved construction of float 
and other cocks for supplying water. 


244. Heatrnc Warer, &c., J. McAllister.—20th 
January, 1881.—{Not proceeded with.) 2d. 
A number of tubes are employed, through which 
the water or other fluid is . whilst the heating 
agent acts on the outside of them. 


245. Improvements ry APPARATUS FOR LIGHTING 
Gas, C. L. Clarke and J. Leigh.—22nd January, 
1881. 4d. 

This invention refers to improvements on the 
electric lamp for gas lighting, patented on the 
Ist June, 1880, No. 2229. The improvement consists 
in the construction of the battery and the method of 
preparing the wire of the induction coil. The battery 
is formed of thin silver foil, coated with dry powdered 
chloride of silver, kept in place by being wrapped in 
blotting paper.“ Zinc plates are then laid on the sides 
of the plate thusformed. The whole is then wrapped 
in blotting paper and aa by two or three elastic 
bands. After being pi it is placed in a cell con- 
taining a solution of chloride of zinc. To give greater 
conductivity to the iron wire of the induction coils, it 
is taken in the tank and wound on to a tubular iron 

in. Two or three layers of coarser wire are then 

wound above it for protection. It is then placed in a 

furnace, raised to nearly welding heat, then with- 

drawn and immediately — into a vessel con- 
taining powdered c ,and covered over so as to 
entirely exclude the atmosphere, being afterwards 
allowed to gradually cool. After this it is saturated 
pe wound off the bobbin, and formed into 
a co! 


246. Cask Sroprer, L. A. Groth.—20th January, 1881. 
—{A communication from B. 0. C. Atarkgraf.)—(Not 
a ding ered flange is placed in 
conical ring a six-corn ange 
the bung-hole, and secured therein by screws. This 
ring is furnished on its inner side with arim, which 
is notched in two or more places. The plug or stopper 
is fastened to the ring, and is furnished with an eye 
for the reception of a small chain. The face of the 
rim, which is turned towards the inside of the cask, is 
shaped into inclined planes rising slightly upwards. 
The flange of the said plug or stopper is contained in 
the conical ring, and between the flange and the rim 
is placed an india-rubber ring. The cylindrical part 
of the plug or stopper is furnished with two projec- 
tions, which have on their sides next the flange in- 
clined planes corresponding to those on the rim. 


248. Apparatus ror Heatinc By Hort WATER AND 
Sream, FE. de Pass.—{A communication from B. 
Korting.) 6d. 

The drawing shows the method or system omeiet. 
by way of example, to an apartment to be heated. A 
is the boiler, which may be of any construction ; B 
the steam pipe; C the surface heater or primary heat- 
ing machine, in which the water surrounding the 
steam conductor C gets heated by the steam passing 


through theconductor ; F the hot water stove or second- 
ary heater, in which the water thus heated acts upon 
the surrounding air; E the return pipe for the 
condensed water to the water space in the boiler ; G 
an expansion vessel for the heated water; and H a 
— for regulating the flow of water from C 
to F. 


249. Avromatic Heat Reauators, de Pass.—20th 
January, 1881.—(A communication from £. Korting.) 


The regulator is constructed on the principle of 
liquids or fluids expanding under the influence of 
heat. The drawing shows the application to a boiler, 
the water or steam from which passes by pipe M and 


heats the vessel N containing a gas or liquid, the 
expansion of which acts on piston H, and through 


levers I and K moves the slide valve L so as to open 
or close the supply of air to the fire-grate of the 
furnace. 


251. ArcurmepiaN VeNTILATORS, G. Whitchead.—20th 
January, 1881.—{Not proceeded with.) 2d. 

formed between the screw and 
the revolving top. The ordinary casing does not 
extend to the revolving top, so that openings for the 
escape of air are left, and these openings are shielded 
by means of conically-shaped defiectors, which are 
arranged with their widest ends downwards, or one 
deflector only may be used. 

252. Woven Bacs or Recepracves, W. A. Carr.—20th 
January, 1881.—(Not proceeded with.) 2d. 

This relates to the production of bags woven in a 
tubular form. The bag is complete when cut from the 
web, and does not require se in any part. 

253. Propucine CURRENTS, AND APPLYI¥G 
THEM FOR ILLUMINATION AND FOR TRANSMISSION OF 
Power, C. G. Gumpel.—20th January, 1881. 10d. 

To produce the currents the inventer constructs a 
or machine, so as to 
obtain with a given velocity of the rotating armature 
more numerous and powerful currents are 
usually produced, at the same time avoiding heating 
of the coils. The armature is made in the shape of a 
hollow open-ended shell of magnetic material, the 
middle being larger than the ends. The ends are 
divided 2 projecting fins. The shell is formed of a 
number o —_ fixed on a shaft clectrically insulated 
from one another, each ring being provided with the 
necessary peripheral jections like teeth, so that 
when the rings are p) together to build up the 
shell, these projections corresponding to each other 
form the ribs or magnetic extension pieces. These 
ribs divide the surface of the armature into sections 
for the reception of the insulated conducting wires, 
the method of winding which is then described. The 
inventor also describes his mode of applying the 
— generated by his machines to the steering of 
ships. 

254. SELF-FEEDING AND SMOKE-CONSUMING FURNACES, 
&e., L. W. Sutcliffe. —20th January, 1881. 6d. 

The furnace consists of an iron stand for holding 
two inclined sets of fire-bars, two dead plates, a 


NY 


hopper, and brick bridges, two or more ventilators or 
heaters for supplying through each cither hot or cold 
air, said hot air being raised by the arrangement 
of heated air passages or pipes, through which the air 


is caused to passa sufficient distance until it meets 


the flames at a high temperature when the combustion 


es place, and the h ‘bons being decom: . 
thus the smoke is destroyed, and increased heat given 
in place thereof. 


255. Apparatus ror Draivine Potrers’ WHEELS, &c., 
T. January, 1881.—{Not proceeded 
with.) 2d. 

This consists of a small rotary steam engine acting 
directly upon the spindle of the potters’ wheel, lathe, 
jigger, or other machine requiring to be driven. 

256. Rotter Bearinas For Axues, &., W. R. Lake. 
—20th January, 1881.—(A communication from J. EB. 
Maynadier.) 6d. 

A is the outer journal-box, within which is fitted a 
cylindrical box C divided into six sections, which, 
when the box C does not revolve, can be successively 
brought inte bearing as the previous one wears. e 
anti-friction rollers E are turned down at the middle of 


es6 


their length, and between them in the reduced parts 
are ced separate rollers of a smaller diameter 
enclosed by two rings X and Y. The cap D fastened 
to the end of the journal-box is formed with a circular 
groove in which the ball K is placed, and serves to pre- 
vent endwise motion of the axle B. 

FasTenincs ror Bracevets, Neck ets, &c., 0. 

Vaughton.—20th January, 1881. 6d. 

This relates to a fastening, consisting essentially of 
one or more single springs, or of a double spring, each 
single spring or the arms of each double spring having 
a hooked bevelled head and a pusher or releaser, the 
hooked spring or springs being attached to one end or 
part of the article to be fastened, and taking into and 
engaging with the edge of an opening, or openings, in 
the ether end or part of the article to be fastened, and 
being released from the said opening or openings. 
258. Macuines ror CoUNTING, "REGISTERING, AND 

NuMBERING, G. Heaton.—20th January, 1881.—{ Not 
proceeded with.) 2d. 

A series of discs are employed equal in number to 
the “ places” of figures which the machine is intended 
to count and register. Each of these discs carries on 
its periphery the series of numerals one to nine both 
inclusive, each series being preceded by the cypher 
symbol O. Each disc hasa single notch in its edge 
between the cypher and the numerall. The discs are 
placed and turn freely upon a common axis. By 
means of arms or levers and toothed gearing these 
discs are caused to revolve, each in its turn. 


259. Tricycies, &c., G. Illston.—20th January, 1881. 
—{Not proceeded with.) 2d. 
This consists in improvements in those parts by 
which the motion of the crank shaft is transmitted to 
one or both of the travelling wheels. 


261. Tops Exit VENTILATORS, W. Jones. 
—2lst January, 1881.—({Not ceded with.) 2d. 
This consists in protec the mouth of an inner 
shaft with an outer shaft of nearly the same 1 h— 
say 3ft. to 5ft.—and say 5in. greater in diameter fixed, 
say, two-thirds of its length below the level of the 
mouth of the inner shaft about one-third above it. A 
double cone is also added about lin. in diameter 
greater than the mouth of the inner shaft, and accu- 
rately fixed in the centre of the outer shaft, with the 
lower point placed at the centre of the inner shaft. 


262. Crasps orn Fasrenrnos ror Cuarns, &c., 7. and 
A. Osborn—2\st January, 1881.—(Not proceeded 


with.) 2d. 

This consists of two parts, male and female, one of 
which is attached to each end of the article to be 
joined by a running or free dome and loop; the male 
part is formed of a solid plug split longitudinally to 
give a certain _—— and furnished with a 
small nib or stud at the end; the female part consists 
of a tube with a bayonet slot cut in it, which slot also 
admits the nib on the male part when the oa & 
inserted in the tube, and by giving the parts a 
turn they are securely locked together. 


January, 1881.—{Not proe with. 

Each machine consists of two end standards and 
one or more intermediate standards when the length 
of the machine requires them ; ngs are secured 
to these standards to carry the apparatus applied to 
the machine, and for one or more cam shafts carrying 
the cams necessary to give the required movements 
parts. The frame portion of the 
machine consists of a movable needle bar connected to 
rocking levers operated by cams, a rising and falling 
presser bar or bars, and traversing carriers to 
each division, and sinkers depressed by slur cocks to 
divide the loops, the traverse of the carriers and slur 
cocks being effected in the well-known manner, Each 
sinker is provided with a spring to raise it after the 
passage of the slur cock, 

264. Apraratus ror Propuctne Licut By Exectric 
CURRENTS AND FOR GENERATING AND MEASURING 
suCH CURRENTS, A. Apps.—2lst January, 1881. 6d. 

The First part of this patent refers to a dynamometer, 
which measures the force with which two platinum 
studs are brought into contact (the manner of contact 
being effected according toa former patent No, 177,1867). 


The to constructed on the 
principle, and is furnished with a gauge indicating in 

t y ts of force the maximum power 
or variations of the currents. The Second portion refers 
to the multitubular form of magnet and of conductor 
contained within the inductor, which secures better 
insulation than heretofi The Third part refers to 
pparatus for the production of light, which the in- 
ventor constructs as follows :—T is a closed vessel 
U U! are two holders, the first being stationary, and 
the other movable. Rod W has a platinum stud 
screwed into the ends, by which contact is made 
with the mercury in tube V. A light guide rod 


moving in a suitable guide maintains the proper axis 
of the parts during the descent of the holder U! in 
relation to U; glass plate Y sustains the rods and 
fittings, and forms a convenient base. A ring holder 
Y!, with lugs and suitable screws, fixes down the 
vessel to the glass base plate. Oxy, is consumed 
quickly on passing a current through Z, which may 
tod ee or other conducting matter. A is a glass 
reflector, 


265. Turninc on Gas Jers Ienrtinc THE SAME, 
J. Darling and R. Murdoch,—2lst January, 1881,— 
(Not proceeded with.) 2d. 

The plug carries near to the gas jet a holder for 
holding the pellets or pieces of composition of phos- 
orus, by which the igniting flame is produced, there 
ing two ptacl or in the said 
holder for these pellets, the said receptacles being 

transverse to the gas supply pipe when the 

turned off, and which is brought coincident with the 
line of the gas pipe when the gas is turned on by 
rotating the tap through one-fourth of a rotation. 

268. Vetvers, &c., H. Lister. —2lst January, 1881, 2d. 

This consists, First, in the combination of mohair 
and silk when used in the raw state; Secondly, the 
combination of alpaca and silk when used in the raw 
state ; Thirdly, the combination of camel hair and silk 
when used in the raw state. 

269. Looms ror Weavine Vetvet, &c., H. Lister.— 
2lst January, 1881.—(Not proceeded with.) 2d. 

This relates to introducing the wires by self-acting 
mechanism, 


2°70. Portas_e Heatine Apraratus, C. D, Abel.—2let 
January, 1881.—(A communication from A. Morel.) 


As a foot-warmer for a vehicle, the apparatus con- 
sists of a close rectangular water vessel rounded at 
the top, having an elliptical fire tube extending 
thro it from end to end, The fuel burns in this 
tube, being supplied with air by a transverse tube at 
the middle of its length. 

271. Avromatic Sypuon Tar, J. Allison.—2lst 
January, 1881.—(A communication from Messicurs 
Clairac, Millot, et Berger.) 6d. 

The interior of the key, which may be fixed or 
removable, or a safety key is perforated at its top with 
a vertical hole descending into the stem and turning 
off at right angles in a line lel with and above 
the hole in the tap through which the liquid runs out, 
When the key is turned this hole is brought to coin- 
cide with a similar hole made in the thickness of the 
top of the tap, and continued horizontally as an air 
conduit to the extremity of the screw thread which 
penetrates to the interior of the barrel, at which point 
the conduit turns slightly upwards and opens out- 
wards. The opening for the passage of liquid is below 
the air conduit, and runs from one extremity to the 
other of the tap, its outer end being either forked or 

wreferably continued horizontally beyond the part 

nt downwards and through which the liquid 
escapes, the prolonged part being fitted with a screw 
plug, and serving to refill the barrel when med 

Without having either to remove the tap or use other 

means than a suitable funnel. 


273. Kyirrixnc Macuines, J. Wetter.—2lset January, 
1881.—(A communication from J. Bysield.)—(Not 
proceeded with.) 2d, 

The mechanism consists essentially of an adjustable 
pattern plate operated by the motion of the machine, 
and connected by suitable mechanism to a series of 
cams arranged to operate sliding yarn carriers, each 
carrier directing to the needles a different coloured 
yarn, and operated by the cam mechanism referred to. 

e yarn from each carrier is knitted independently, 
and is held so that the needles, while knitting the 

n from one carrier, cannot interfere with the yarn 
eld by the other. 


276. Vatves or Percussive Rock Dritts, J. H. Her- 
rison.—2lst January, 1881, 6d. 

This relates to the valve gear employed in controlling 
the admission and release of the working fluid ; G is 
the drill cylinder, H the piston and rod to which the 
boring tool is attached. The valve V is made like a 
hollow beam or lever of the first order, and is the same 
length as the drill cylinder. The working fluid is 
admitted on its upper side through a hollow fulcrum 
T, which does not pass through the valve, but stops 
short of the metal forming the bottom. On the opposite 
side to the inlet, ports P are formed and correspond 


276 Fic. 1. 
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with a peste in thecylinder. The vibration of the valve 
is effected by small .pistons R on opposite ends of 
the valve, but at the same side and at right angles 
to its longitudinal axis, and moving freely in cylinders 
8S. The admission and release of the working fluid to 
and from these valve pistons is controlled by the move- 
ment of the drill piston, which at suitable points Y in 
its stroke uncovers small pene N leading from the 
drill cylinder to the valvecylinder. The exhaust from 
the cylinders $ passes through port N into the annular 
space between the double piston in the drill cylinder, 
thence through opening Q into the atmosphere. 

277. Ore Serarators, R. 1, Brandon,.—21st January, 


1881.—(A communication from E. B. Hastings, J. F. 
Holbrook, and EB. L. Goddard.) 6d. 


| 


earthy substances over the surface of a moving wire 


cloth or other suitable a and while so 
moving lifting out the by an 
air blast and carrying off said particles by an ust- 
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ing air current, and then subjecting the materials 

remaining upon the apron to the attraction of an 

electro-magnet, 

2°78. Matcu Macuines, C. R. Bell. —22nd 
January, 1881, 6d, 

To the machine are adapted two counterweighted 
treadles, such treadles being ted tively 
to the lower feeding roller and to the knife in such a 
manner that when one of the treadles is de) he 
levers connecting it with the feed roller will be 
operated so as to pull forward the desired length of 
wax tapers to be cut off; the other treadle being now 
depressed, the knife, by means of a suitable arrange- 
ment of levers, is brought down so as to cut off the 
length of wax tapers brought forward, and the len 
cut off rest on the board in the usual manner, e 
frame is then lowered and a fresh board placed in 
position. The treadles being relieved from pressure 
are raised to their normal position by their counter- 
weights ready for the next operation. 

279. Looms, J. Holding.—22nd January, 1881.—(Not 
proceeded with.) 2d. 

The shuttle guard is attached to the ‘‘cap bar” by 
means of steel springs, or other yielding at’ ments 
are employed which give way and permit the guard 
to easily approach the cap bar whenever the guard and 
the said bar are both inclined in the grasp of the 
operative, or at times when the guard comes into con- 
tact with any obstacle, 

280. Merauic ALLoy, W. Koppel.—22ad January, 
1881.—(Not proceeded with.) 2d. 

This relates to an alloy to be used for axles or shafts, 
and consists of spelter 18 to 20 parts, iron 10 parts, and 
copper 10 parts. 


282. Ve.ocirepes, F. Settle. —22ad January, 1881. 


bd, 

This relates to an adjustable step for mounting 
the velocipede; Secondly, to a novel form of twin 
pedal rubber (one on each side of the crank pin), con- 
sisting of two rubber cylinders joined together, and 
through which two rods pass to prevent them turnin; 
po on the pins; and Thirdly, to an ienquoved 
spring tail slide. 

283. ArpaRaTus FOR SHAPING PLATES AND SHEETS OF 
Metal, 7, Turton end R, Roberts.—22nd January, 
1881. 6d, 

Two concave shaped rolls are carried in bearings in 
the frames, placedin the same or nearly the same hori- 


zontal Be pe and a convex roller is placed over and 

above the centre line between the two concave rollers, 

The drawing shows a side elevation of the apparatus, 

285. Sizinc Macuines, H, Livesey, jun.—22nd Janu- 
ary, 1881. 6d. 

This consists of machinery to regulate the drying of 
yarn upon cylinders with more regularity; positive 
driving to drag roller, and friction motion to drive the 
beam fitted with aclutch or catch-box with levers and 
fork for uncoupling (to avoid having to uncouple the 
friction plates when dofting the beam). 

286. TeLernonss, F. H. F. Engel.— 
22nd January, 1881.—(A communication from J. H. 
4d. 

The object of this invention is to increase the power 
of transmitting and receiving sounds by the telephone. 
Instead of making that part of the casing of a tele- 
phone which is below the diaphragm massive, a thin 
walled wooden box is placed beneath the diaphragm 
and a second casing of wood is placed beneath, an 
some distance apart from this box, this casing forming 
a sounding-board, The magnet may be passed from 
below through the bottoms of both box and casing 
into the free space beneath the diaphragm, or it may 
be introduced into the sounding tapugh the 
oe sht circumference sideways, and the ends 
of the magnet, which must in this case be bent 
at right angles, will be introduced through the bottom 
of the box into the free space between box and 
diaphragm. The sounding-board may have sound- 
holes in it. 

287. Stoves, &c., J. W. and B, BE. Midgley.—22nd 
Janvary, 1881.—(Not proceeded with.) 2d. 

The back of the stove is constructed of any suitable 
material, so as to be adjustable and pivotted at the 
bottom, close to the ribs preferably, and can be regu- 
lated to any nicety, so that the fire presents a large 
heating surface to the interior of the room with a 
much less quantity of fuel than ordinarily. 

289. Propvction or &e., J. A. 
Divon,.—22nd January, 1881.—(A communication 
from Dr, K, Koenig and Meister, Lucius and 
Briining.) 4d. 

This consists of a process for producing cinnamic 
acid from benzal-chloride or benzal-diacetate, and for 
producing the chlor, brom, or nitro substitution com- 
—_ respectively, of cinnamic acid from the chlor, 

prom, or nitro substitution compounds respectively 
of benzal-chloride or of benzal-diacetate, and extract- 
ing the said acids in the form of their sodium salts. 

290. SMELTING Z1Nc, J. Binon end A. Grandjils.—22nd 
January, 1881, 2d. 

Zine and the carbonaceous matter required for its 
reduction are mixed with sufficient lime or other 
cheap binding material to make the mixture cohere, 
and f then moulded into bricks of suitable size to feed 
the retort or muffle, in which the reduction is effected 
by heat in the usual way. 

201. Looms ror WeaviING Carpets, &¢., W. Adam.— 
22nd January, 1881. 6d. 

This consists in slackening the weft thread on the 


passage inwards of the weft inserting needle D by 
means of cam I and lever J, and allowing the means 
heretofore in use to tighten it at the proper times 
202. Brusues, J. Worrall, J. Lawrence,and J. Lea.— 
22nd January, 1881, 6d. 
A thin metal cylinder is provided to receive the 


tufts of bristle, wire, or fibres. This cylinder is 
mounted hy two, three, or more hubs of cast iron, 
which are keyed to the brush axle, and around the 
cylinder are arranged ey. groups of open tubes 
of copper or other metal, into which have been in- 
serted the tufts of bristle, wire, or fibre. 

203. CREAMING MILK FOR PRESERVING THE SAME, &., 
F. W. Unterilp.—22nd January, 1881.—(A communi- 
cation from C, Becker.) 6d. 

This consists in subjecting milk in a closed vessel 
to atemperature ranging between 120 deg. and 185 deg. 
Fah., and maintaining ft at such heat for two hours, 
or thereabouts, the gases naps po during such heat- 
ing being allowed to escape, and access of air to the 
interior of the vessel being prevented. 

204. Transmitrinc Motion, A. M. Clark.—22nd Janu- 
ary, 1881.—(A communication from 8. Denis and A, 
Samper.)—(Not proceeded with.) 6d. 

This relates to the transmission of motion by means 
of bands, ropes, or chains, wound spirally on drums 
or surfaces receiving rotary motion. 

2906. Grass-nox ror Lawn Mowers, C. D. Barrett.— 
January, 1881. -(A communication from 
Messrs. Lloyd, Supplee, and Walton.)—(Not pro- 
ceeded with.) 2d. 

The box is constructed of a_rectangular-shaped 
frame of metal wire or the like, the top of the front 
of the frame projecting beyond the bottom; the 
bottom rods of this frame extend forward and are 
adapted to fit the back of the mower and to rest 
thereon, so as to keep the box from the ground, and 
the ends of the said rods are formed into eyes to fit 
over the projecting ends of the axle of the mower. Over 
the frame is stretched a covering of canvas or like fabric 
which forms the box properly so called, a hole being 
left at the top to allow of the cleaning out. 

207. Stain Rop Eyes, M. and M. M. Lenzherg.—22nd 
January, 1881, 64, 

This relates to the manufacture and use of adjust- 
able stair rod eyes to suit carpets of different thick- 
nesses. 

298. Maonesia, C. Scheibler.—22nd January, 1881. 

This consists in the facture of 
hydrate of guesia from gnesiferous li ti 
from magnesian li , or from magne- 
site, using a water solution of sugar or molasses, 


299. Rorary Enoines, &c., J. Matthews.—22nd 
January, 1881. 10d, 

This consists in the general combination of parts 
forming the improved rotary, steam, air, or gas 
engine, in which a piston, such as B, works in an 
annular chamber, the central part of the cylinder 
being filled by the boss, such as D, the abutment 
being formed by a hinged flap or shutter swinging in 
a plane transversely to the direction of motion of the 


or 


299 


pieten, ane operated partly or wholly by the piston 
tself or from the engine shaft. Fig. 1 is a vertical 


| longitudinal section; Fig. 2 shows a cam lever arranged 
| 


to be acted on at one end by the piston B, so as to 
depress that end within a recess, thereby causing the 
other end to be pushed in the opposite direction, and 
thereby to impel the abutment flap so as to start its 
movement back into its chamber, and out of the way 
of the piston B, 


301. Propuction or Om FoR PuR- 
poses, &., J. H. Johnson.—22nd January, 1881.— 
(A communication F, FP. Rohart.)—(Not pro- 
ceeded with.) 2d. 

This consists in submitting bitumen or other 
natural hydrecarbons, being either a natural product 
or obtained in any process of manufacture, to the 
combined action of an alkali or alkaline earth (oy 
preference lime), and of heat in an alembic for distill- 
ing, the heat being maintained for several hours near 
the boiling point of the hydrocarbon under treatment 
before proceeding with the distillation. 


303. Macuine Guys, W. Treanter.—22ad January, 


1881, 

The barrels and their breech chambers are ted, 
together with the closing, loading, and discharging 
mechanism, upon a horizontal frame. This frame is 
capable of a side or horizontal motion upon an under 
support, the latter turning in and being supported by a 
pedestal on a base-plate or foundation. his under 
support permits the rough horizontal adjustment of 


| 


the barrels, and the upper frame by means of a worm 
and tangent wheel, permits of a fine or exact hori- 
zontal adjustment of the barrels. By means of a 
screw worked by a hand wheel at the rear of the 
upper frame, the pivotted barrels may be adjusted 
vertically. The drawing showsa longitudinal vertical 
section of the gun. 


304. Carbon anp Grapuite, &c., R. Werdermann.— 
22nd January, 1881. 6d. 

This relates to the manufacture of carbon by car- 
a a mixture of sugar, wood pulp, cotton, 
hemp, flax, or the like, with oil, resin, tar, or other 
hyd ‘bon. 

305. Gas Stoves, 4. C. Henderson.—24th January, 
1881.—(A communication Jrom Messrs. André and 
Legrand.) 6d. 

This consists in adapting to the lower part of the 
stove an undulated or smooth cone in form of a 

rabola, permitting of the reflection of the light and 
heat given by the burning gas. 

306. ELevators ror Fiour MILts, &e., J. D. Gavldie 
and T. A, Marshall.—2tth January, 1881.—(Not 
proceeded with.) 2d, 

This relates to improvements in elevators in which 
an endless belt, fitted with buckets, is carried and 
worked by suitable apparatus, 


807. APPARATUS FOR PREVENTING THE FREEZING OF 
Water IN Water Pipes, J. Rule,—24th January, 
1881. 6d. 

This consists in the application to ball-cock cistern 
supply appliances of an air supply valve to the ball- 
cock or adjacent part of the supply pipe, and of a stop 
supply pipe, so that the water standing in the supply 
sien ty ah off therefrom by the closing of the 
supply of the opening of the draw-off outlet, the air 
men or balleock being thereby automatically opened, 
and air admitted to the interior of the pipe. 


808. Corps ror Brnpixc Fopper, &c., J. Wetter.— 
24th January, 1881.—(A communication from M. L. 
Rollier. 

Each end of the wire or string is provided with a 

loop, one of which is permanently attached to a 

metallic connecting plate, while the other can be 

attached to or detached from a hook forming part of 
said plate, and situated at the side of the latter. 

310. Wire Brusues, 8. Abraham.—24th January, 1881. 
—(Provisional protection not ullowed.) 2d. 

This consists in employing steel wire that will not 
corrode. 

811. OnnaMENTING VaRious Surraces, H. EB. Newton. 
24th January, 1881.—(A communication from B. A, 
Batonnier.) 4d. 

This consists in the use in combination of a veining 
paste and colouring matters applied by hand to the 
surfaces to be uvrnamented. 


312. Apparatus For TestTiInG AND INDICATING PReE- 
SENCE AND PERCENTAGE OF COMBUSTIBLE GASES 
IN Ain—EsPECIALLY APPLICABLE IN COAL MINEs, 
A. W.L. Reddie.—24th Janvary, 1881.—(A com- 
munication from D. Monnier.) 

The apparatus consists of an exploding chamber A 
trave by aplatinum wire, with the exploding gases 
acting on a manometer D holding mercury. <A has 
also two outlets, as shown, one connected to a pair of 
bellows worked by clockwork, the other receiving the 
air to be tested. The action is based on the decompo- 


sition of marsh gas at high temperatures, such as that 
of a red or white hot platinum wire. The tubes con- 
nected to A are sealed and unsealed by means of 
electro-magnetic action, the various contacts being 
made by clockwork arrangement. The bellows 
veriodically take in air. The platinum is twice heated 
or a known period. The resulting decomposition 
causes changes in the height of the mercury, which, 
by means of a number of contacts, are registered. 


314. Gymnastic AppaRATUS WORKED BY THE Muscu- 
LAR STRENGTH OF THE PATIENT, G. Zander.—24th 
January, 1881, 6d. 

This consists in the use, for exercising the muscles 
and producing mechanical effects on rome, Roar frame, 
of to be worked or operated by the muscles 
of the person using it, constructed in such way that 
the resistance opposed by the apparatus to the mus- 
cular force in the various stages of movement is modi- 
a according to the mechanical principles of the 
lever. 


315. Roorine Tires, R. C. Robinson.—24th January, 
1881.—(Not proceeded with.) 2d. 

The clay is expressed through a die in the ordinary 
manner, the formation of the nib and head of the tile 
being effected by placing opposite the mouth of the 
die a hollow stop, which also answers ax a mould into 
which the clay as it exudes from the die is pressed. The 
mould or stop is provided with a suitably shaped 
recess corresponding with the form of the nib to be 
produced. 


316. Gymnastic Apparatus WoRKED BY MACHINE 
Power, @. Zander.—24th January, 1881. Sd. 

This relates to gymnastic apparatus which have for 
object to uce various mechanical effects on the 
human y, such as extensions, shakings, choppings, 
rubbings, kneadings, rolling, &c. 
$17. Brakes ror Rastway Carriages, &e., J. A. 

Steward,—24th January, 1881. 5 

The brakes are connected with weighted or spring 
levers, which, when at liberty to act, withdraw the 
brake blocks from the carriage wheels. When the said 
levers are raised they cause the brake blocks to press 
upon the wheels, and thereby bring the carriage to 
rest. The raising of the said levers is effected by a 
chain or cord wound upon a drum. 


824. Carns, C. M. Sombart.—25th January, 1881.—(4 
communication trom P. Leclere.) 6d. 

This consists in cards, the lateral faces of which run 
out in a concave line from the large back into theedge, 
and terminating in a very long point. 

325. Brass Hinces, C. H. and F. W. Brampton, — 
25th January, 1881. 6d. 

This consists in the manufacture of hinges from 
plate metal in two or more thicknesses, the various 
thicknesses being fastened together by sheets of 
fusible metal, or by soldering, or by brazing. 

326. Sewinc Macuines, &c., R. H. Brandon.—25th 
January, 1881.{A communication from J. H. 
Morley.)—(Complete.) 10d. 

This ist: hanism for automatically sewing 
shank buttons on to fabrics, and in means for carrying 


out said operation in sewing buttons on to shoes and 
other articles, and the further object of the invention 
is to form a double-threaded transverse stitch on the 
top side of the material being sewed upon transversely 
to the direction of feed, and on the reverse side of the 
material to parallel lines of stitches at right angles to 


the first-named ones, to make alternately long and 

short stitches, and to so feed buttons to be sewed by 

the said machines as to mt them at the proper 
time and in the proper place to be o te 

The drawing shows a front elevation of the e 

with the take-up and the tension removed. 

829. PrePpaRATION OF CARBONIC ACID AND AERATED 
Waters, J. Williamson.—25th January, 1881. 2d. 

This consists in the use for the production of car- 
bonie acid gas and in the manufacture of aé 
water of bisulphate or supersul phate of soda and bicar- 
bonate of soda, 

830. Rovcninc AppLiaNce FoR HorsesHoes, W. 
Bishop.—25th January, 1881. 6d. 

This consists of a strip of metal, which extends 
across the front arch of the shoe, and has near its ends 
projecting sharp studs, which operate as ordinary 
roughing studs. 

341. Rock axp Orne CRUSHERS AND PULVERISERS.— 
2Wwth Junvary, 1881.—J. T. King. (A communication 
Jrom C, Forster.) 8d. 

This relates to machines with a jaw which has a 
lateral vibration or crushing and grinding motion 
across the face of the fixed jaw or die, and it consists 
in the combination of a fixed corrugated die B 
and a laterally movable corrugated die C, both 


being formed with a series of lips extending out 
from the surface, the lips of one die fitting between 
those of the other, and both dies having a series of 
angles extending longitudinally across their faces, The 
fixed die has its.base concave, and the movable die has 
its base convex. 


354. Pumpixe Enoines, M. Silvester.—26th January, 
1881. 


A double-faced valve A, Fig. 1, works between two 
valve faces, in each of which are three ports B, C, and 
D, C communicating with outlet B, with one end of 
the cylinder, and D with the other end. The top 
valve face H is adjustable te take up any wear by 
means of screws I, and is secured by other screws. 
The valve is ex to pressure on its upper and 
lower and on both end surfaces. The lower valve face 


may also be made removable. Fig. 2 shows an 
arrangement for reversing the delivery and suction 
ports of a pump by means of a single valve. The case 
Nhas fourapertures R, 8, T, U, the first connected to the 
suction pipes, the second to the delivery pipes, the 
third to the pump suction inlet, and the last to the 
pump delivery outlet. M is the reversible valve 
operated by the spindle P and situated within air 
vesse 0. 

355. Treatinc Racs anp Waste Faprics, &c., €. W. 

Sinith.—26th Janvary, 1881. 4d. 

This consists in subjecting the waste fabrics to the 
action of steam of a pressure of not less than about 
75 Vb. on the square inch, either alone or in conjunction 
with sulphide of sodium. ; 
3°73. Suips’ SLEEPING Bertus, W. R. Leke.—2ith 

January, 1881.—(A communication fron the Bruas- 
wick Berth Company, Incorporated.) 6d. 

This relates to improvements in ships’ berths of that 
class commonly called self-levelling berths, in which 
the berth is supported at each end on a trunnion, each 
of which is suspended, the object being to prevent the 
berth from being raised at the head or foot or tipped 
by the motion of the vessel. 


$374. Apparatus Fox Hatcuinc, anp Draw- 
ING oN Stone, &c., W. L. Wise.—27th January, 
1881.—(.4 communication from Messrs. F. Martini 
and Co.) 6d. 

This relates, First, to means for effecting the feed 
or intermittent sideways motion of the marking 
instrument ; Secondly, to means whereby the amount 
of the feed may be automatically increased or dimin- 
ished, so that lines may be drawn at gradually 
increasing or diminishing distances apart: Thirdly, 
to means for effecting the ruling or drawing of 
undulating lines ; Fourthly, to the construction and 
operation of the slide and holder that carries the 
marking instrument. 

375. PREPARATION OF Bankers’ CHEQUES, &c., A. 
Dupré end 0. Hehner.—2ith January, 1881. 4. 

This consists in the manufacture of bankers’ 
cheques, &c., of the use of sulphide of zinc or other 
metallic sulphide or sulphides insoluble in water, but 
soluble in or acted upon by dilute or weak acid in 
admixture with carbonate of lead or other salt or 
salts of a heavy metal or metals, in such manner that 
if weak acid, or alkali, or cyanide of-an alkali, be 
applied to alter such a cheque or other document, the 
said mixture being acted upon by such weak acid, 
alkali, or cyanide of an alkali, will form in or on the 
said cheque or other document a dark stain or stains. 
390. Respirators, FE. Rinzi and A. A, Berthier.—28th 

January, 1881. 6d, 

The respirator is composed of two flat, or nearly 
flat, sides, with a rim ‘at one end and with a perfo- 
rated or gauze plate, either in piece with the sides or 
attached to them, at the other. The rim is at the 
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open end, and is shaped te fit the inner ae Ss of 

the lips of the wearer, the flat portions being held 

hetween the lips with the perforated or gauze end 
slightly projecting therefrom. 

409. Macuixe For Dryixe Correr, Corn, J. 
Gordon.—3lst January, 1831.—(A communication 
from J. Stewart.) 6d. 

This consists of a rotating cylinder contain a 
mumber of radial divisions, in which are on 3 
series of galvanised wove wire shelves, in such a 
manner as to leave a uniform opening between the 
shelves and the radial partitions. The said cylinder 
is provided with a central movable half tube or pipe 
fitted with a feeding and discharging screw, this 


[453] 


central tube being 7 independently of the 
cylinder at both ends by cast iron brackets or bear- 
ings, one of which carries a feed hopper and branch pipe 
for heated air, and the other is fitted with an exhaust 
pipe or chimney and a discharge door or outlet. The 
cylinder is supported on frames fitted with rollers, and 
is actuated by means of a toothed pinion working 
into an internal spur wheel fitted te one or both ends 
of the cylinder. 

437. Decoratisc or Soap Cakes, P. 

Chapelain,—2ad February, 1831. 2d. 

This consists in ornamenting soap cakes by deco- 
rating them with either drawings, prints, engravings, 
or photographs. 

440. Vatves, R. Schram.—2nd Febrvary, 1881.4 
comm unication from E. Schenson. ) 6d. 

This relates to means for overcoming the suction in 
valves, and it consists in making the aperture for the 
escaping fluid equal to the inner periphery of the 


valve seat, by means of one or more sto) pieces or 

guides A, placed round the outer periphery of the 

valve, the total width of these pieces being equal to 
the difference between the inner and outer periphery 

«tf the valve seat. 

459. Macurxes ror Sowinc, Depositinc, or Disrri- 
BUTING MANURE OVER Lanp, &c., H. A. Bonneville. 
3rd. February, 1881.—(A communication from L. A. 
Conteau.) 6+. 
is. machine consists essentially of two cylinders 

of different diameters provided with transversal and 

corresponding grooves and ribs revolving at different 
rates of speed, of a hopper, the ——— of which is 

formed by the cylinder of l of a 


to affect the magnets between them in the same 
manner that a single coil would. The ends of the 
magnets _— H are free to move. B is the 
diaphragm, A ear-piece, and E a cord in connection 
extending from B to spring F. E is connected in its 


course to the middle ‘sditias of the magnets, which 
are therefore held in tension between B — F, thus 
holding them parallel ty the wires of ggils C, This 
tension may be regulated by screw G. If the instru- 
ment is applied to the ear and the circuit suddenly 
closed by metallic connection, rs current in the coil 
will overcome the tension of the spring, and the 

ts of the magnets will be deflected, and this 
movement being propagated by the cord E, the 
diaphragm will be effected and give out a sharp click 
sound. Another arrangement is to make the magnets 
themselves elastic or flexible, and so dispense with the 
spring. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Ofice Official Gasette. 


243,601. Hyprant VaLve, Zebulon EB. Coffin, Newton, 
Mass., assignor to himself and Eugenie E. Cofiin, 
same place.—Filed April 19th, 1881. 

Claim.—{1) In a hydrant, in combination with the 
valve E and its seat, the toggle A and shoe H, sub- 
stantially as described. (2) The combination of the 
fulcrum D, extension or lever M N, and valve J with 
the main valve E, substantially as described. (%) The 


sliding shoe or fulerum plate H, in combination with 
the toggle I L and valve E, substantially as described. 
®. The combination of rod G, valve E, toggle I L, lever 
N, and valve J, substantially as described. 
243.607. MANUFACTURE OF Nats, David J. Farmer, 
Penn Yan, N.Y., assignor to himself, John P. Farmer, 
and Samuel Farmer, same place.—Filed August 
29th, 1879. 
Claim.—As an improvement in the art of making 
cut nails -¥ cess of rolling plates with 


movable trap regulating the exit of the manure, and 

of disengaging blades. 

489. Macuixes ror Barret Hoops, W. 
BMorgan-Brown.—ith February, 1881.{A 
munication from E. Cole.) 6d. 
is consists in a novel arrangement of devices 

whereby the free ends of the hoops are properly 
lapped and clamped in position to be united together ; 
in means for feeding nails, rivets, staples, or other 
fastenings into proper position for insertion in said 
hoop ends ; in means for driving and clinching said 
fastenings. 

500. Kiiys ror Drvyixc Matt, Gras, &c., A. & 
Tomkins, F. M. Courage, and F. A. Cracknall.—ith 
February, 1881. 6d. 

The hot plate is a case into which the heat and 
fumes of the furnace are and carried off 
by one or more chimneys placed at a distance from 
the furnace. Airis supplied to the kiln by air ducts, 
which may pass near the chimneys, discha‘ under 
the ash-pit and hot-plate, so that the alre: y _ 
tially heated air has, by the help of bafflers, to 
under, over, and through hot tes before reac! “ 


618. Ostrarsinc anp Motive Power To 
Vevocipepgs, &c., W. H. J. Grout.—14th February, 
1881. 6d. 

This relates to the method of ogy and apply- 
ing motive power to velocipedes by the use of 

ifferential ‘bevel wheels, connected or geared 
together with movable bevel pinions, so that the 
speed may be decreased and proportionately greater 
propelling — obtained, or vice versed, and without 

717. Secr-actisc FastexNer For Doors, Wixnpow 
SaSHEs AND Frames, J. Woodward.—19th February, 
1881. 6d. 

This relates to the construction of spherical ball 
latches. For mortice locks on one end of the bolt 
is fixed a brass cup corresponding in its interior with 
a section of the circumference of the sphere or ball 
which seats itself in the cup. In the fore-end is made 
a seat corresponding with the sectional circumference 
of the sphere, so as to prevent its escape from thecup, 
thereby securing the sphere in its true position for 
action and re-action when the sash, door, or frame is 
opened or closed, either by the turning of the knob or 
handle or by pressure upon the sash, door, or frame 
when required to be opened or closed. The drawing 
is a plan of a two-lever mortice lock with followers, 
728. Manoractrurine Macnesia, &c., C. Pieper.—19th 

February, 1881.—(A communication Jromn M, 
thod of producing magnesia 
consists in the me’ 

and sulphate of potassium or of sodium from sulphate 

magnesium, kiserite, —— or kainite for one 
part, and from chloride of potassium, chloride of 
sodium, or carnallite for the other part, by mixing one 
or more of the substances of the first part with one or 
more of the substances of the secund part, in such pro- 
portion that one chemical equivalent of sulphate of 
magnesia will be together with two equiva- 
lents of chloride o ved age or of sodium (or of both 

chlorides combined) by heating such mixture in a 

oer pe state toa dark red heat, and by exposing 

t at the same time to the action of steam. 

‘760. Lirrovements TELEPHONES, W. Anderson. 
—23rd Felirruary, 1881.—(A communication from J. 
Goodman.) 6d. 

cts the diaphragm to the magnet 
by flexible connections and elastic devices, and also 
by inflexible connections without the latter. The 
figure refers totheformer. D represents the magnets, 
which are fastened at intervals by one end to the post 

H, located near the end of the helices C. In this con- 

struction two flattened helices are employed, their 

a sides parallel with each other, one being « left 
the other a right-hand helix. These are designed 


trar pressions, cutting these up 
into tapered nail-plates with the fibre 


produced by previous rolling crosswise to said nail- 
tes, feeding such nail-plates to the nail machine 
without the usual oscillation or alternate inversion, 
and heading in customary cut nail or tack machinery , 
all substantially as set forth. 
243,'708. Cootinc Roiis, JouRNALs, AND S#arrs, 
Win. R. Jones, Braddock, Pa.—Filed February 5th, 
1881. 


at its bottom only a recess or troug! 
iene to said journal and containing a liquid under 
pressure, substantially as specified. (2) The combina- 
tion of a stationary journal bearing having a circum- 
ferential recess in its lower face, a horizontal journal 
or shaft having a central opening communicating 
through radial openings with said recess, and a pipe 


opening at one end into said recess and at the other 

end communicating with a sw of liquid under 

pressure, substantially as descri (3) As a means 
of | water for cooling rolls, a journal bear- 

ving at its bottom a circumferential recess, a 
indiaily bored roll neck, and a roll having a hollow 
centre, said recess being supplied with water under 

ure, whereby the water is forced from the recess 
ae the roll neek and thence song the roll, sub- 
stantially as described. 

243,733. Securinc THe Kyives Usep IN PapPer 
Grixpinc Exoines, Guildford Smith, South 
Windham, Conn.—Filed March 28th, 1881. 

Claim.{1) A knife for beating engines "provided 


witha gk its side, the said lips be’ 
furmed by be or forced outwardly, an 
which adapt the k et to be held in a cone or shell 
from any radial movement outwardly. (2) A cone for 


provided with a series of ribs which 
ially and laterally, as and for the 
set forth. (8) A knife for nesting 
ng lips formed upon it, and provided with 
bevelled or rounded ends, as and for the purpose set 
forth. (4) A cone or shell for beating engines pro- 
vided with a series of ribs which are recessed radially 
and laterally, and combived with a knife provided 
with a series of lips upon its side, as and for the 
purpose set forth. (5) In a beatin, engine, a cone or 
shell having a aad of ribs formed upon it, in combi- 
nation with a knife having an offset formed upon it, 
and in contact with and between two or more of the 
ribs, whereby said knife is prevented from moving 
toward either end. 


243,746. Dynamo-ececrric Macuing, James J. 
Wood, Broollun, assigaorv to the Fuller Blectrical 
Company, New York, N.Y.—Filed April 7th, 1881. 

Bri¢f.—The cireuits from the armature sections are 
taken separately to the lights or other working 
devices, then, by a common return conductor, back 
through the field magnets to the opposite ends of the 
armature sections. Claim.—{1) An electric lighting 
apparatus consisting of a magneto-electric machine 
having an armature formed with a series of two or 
more distinct coils or groups of coils, and a commu- 

tator having corresponding sections, with hegre d 

and transmitting springs bearing thereon, in comb 

nation with a series of two or more lamps each con- 
nected on one side with one of the springs on one 
side of the tator, and all on the 
opposite side to one common or main conductor 


engines 
recessed 


connected with the several springs at the opposite 
side of the commutator, substantially as and for the 
purpose herein set forth. (2) An electric lighting 
apparatus consisting of a dynamo-electric generator 
having an armature formed with two or more distinct 
coils or sections, and a commutator with correspond- 
ing sections connected therew —_ with collectin, 
and transmitting springs thereon an 
mutually insulated on one ide ot of the commutator, in 
combination with a series of two or more lamps, each 
connected independently on one side with one of the 
said insulated springs, and all connected at the 
opposite side to the coils of the field nets, which, 
in turn, connect to te side of the commu- 
tator, substantially as and for the purpose herein 
shown and described. 
243,765. Motor, Moses G. 
Farmer, Newport, R.I.—Filed March 25th, 1881. 
yo —To avoid the Paes of induced currents 
the ends of the helix wires are connected at the 
moment when the current is cut off from the helices, 
the connection being so made that the currents of 
induction pass in opposite directions and neutralise 
each other. Claim.—{1) The hereinbefore described 
method of neutralising or destroying the induced 
current generated in the jhelix of an electro-magnet 
_ the cessation of the primary current traversing 


of the divided helix, and thereby forming a closed 
circuit immediately upon the disconnection of the 
generator. (2) The combination, substantially as 
hereinbefore set forth, of two helices included in the 
same current and acting in unison upon the same 


core or armature, a commutator automatically 
F the t of said core or armature, 
and circuit connections, substantially such as 
ibed, whereby the connections of the terminals 
of the respective helices are reversed, so that a 
current is made to traverse said helices alternately in 
the same and in an geod direction with reference 
to each other. (3) tially as 
nbefore set forth, a a movable core or armature, 
two helices or coils arranged to act simultaneously 
said core or armature to impel | it in a given 
ion, a y 
the movement of said core. or armature, and circuit 
connections, substantially such as described, from _ 
commutator to the helices, wh y the i 
toruninale of colle are united at the termina 
tion of the eine form a closed circuit before the 
tion e 


"789. Mernop or aNp Composition ror Lininc 
PLUMBAGO Crucis_es, Jno. Pedder, Pittsburg, Pa. 
aim.--{1) The herein-described 

Claim.—{1) The escri process of protect- 
ing the inner walls of a crucibles, whether 


perfect or imperfect, consisting in forming within the 
crucible, before use in the melting furnace, a case or 
lini: d of silica, salt, and clay 

water or similar materials, and thoroughly drying out 
the moisture contained in the lining, substantially as 
and for the purposes set forth. (2) A composition for 
lining the interior of plumbago crucibles, containing 
plumbago, silica, salt, and clay water, substantially 


as and for the purposes set forth. 


243,822. Comrounp Hose George West 
inghouse, jr., Pittsburg, Pa.—Filed April 2th, 
B ty In combination with a pair of lap joint 
4 of auxiliary or added coupling 
or shel B B, integral therewith, for 
together or uniting the meeting ends of an inde’ 
dent line of pipe, substantially as set forth. (2 Tn 


combination with the clutch couplings AA,a 
— or auxiliary couplings for an 
te line, consisting of tubular sockets or nee, 

th imbles and packing rings, and with or without 
interlocking or engaging lugs, substantially as set 
forth (3) A half coupling A, having a coupli 
socket or shell A, integral therewith, provided wi with 

—s ring E and holding lug 8, substantially as set 

orth. 

243,836. Sream orner Pierre Besnard, 
sr., and Francis B, Besnard, jun., Nantes, Fraace. 
—Filed February Vith, 1881.—Patented in France, 
November 1880, 

Claim.—The combination of the cylinder, the crank- 
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e same, which consists in uniting with each other 
the respective opposing terminals of the two sections | 


shaft B, the wrist L, the sliding box K, having ribs or 
flanges on its upper and lower surfaces, and the piston 
composed of the two separable pieces F F, forming the 
slideway J, in which are grooves receiv ing the ribs or 
flanges on ‘said box K, the said members being con- 
structed and arranged substantially as apesttied. 
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THE New Zealand Railways are increasing in 
value. A correspondent of India and the Colonies 
says :—‘‘ The profit on them has within the year 
increased from 2} to 34 per cent. on cost of con- 
struction. The returns for April, the first mouth 
of the present financial year, encourage the hope 
that our next annual gains will be far more favour- 
able. The total receipts for the period stated 
amounted to £90,051, while the working expenses 
have been reduced from 55°69 in the correspondi 
month of 1880 to 44°29 per cent. in April, 1881. 

SoutH KENSINGTON Musrum.—Visitors during 
the week ending Aug. 20th, 1881 :—On Monday, 
Tuesday, and Sati free, from 10 a.m. to. 
10 .m., Museum, 13, mercantile marine, 
ilding materials, and other collections, 8021. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m, till 6 p.m., Museum, 2089; 
mercantile marine building materials, and other 
collections, 741. Total, 24,637. Average of corre- 
sponding week in former years, 18,761. Total 
from the opening of the Museum, 20,270,298, 
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THE PARIS ELECTRICAL EXHIBITION, 
No, III. 

A LARGE number of exhibits relate to telegraphy, all 
the more interesting because as a whole they show the 
marvellous development that has taken place in this 
direction since the first practical conceptions of Schilling, 
and of Cooke and Wheatstone. Indeed, the system of 
visual signalling invented by the brothers Chappé is shown, 
as is many prove. om piece of historic apparatus. Telegraph 
apparatus may well be considered under such divisions as 
(1) The ordinary sending and receiving apparatus ; (2) 
Telephonic apparatus ; (3) Batteries ; (4) The connections 
from office to office; (5) Cables. In our account of the 
exhibition, we shall arrange our remarks so as to keep in 
view these divisions, but shall make no attempt to discuss 
exhaustively at one time any single division, There may 
be system even in discursiveness, Then let us just glance 
at a few of the pre-historic relics of telegraphy, those 
ancient pieces of apparatus that contained the germ of 
the modern instrument. We have often wondered at the 
indefiniteness of books on the electric telegraph as regards 
the work of Schilling. Schaffner states that he tried 
while at St. Petersburg to ascertain whether Schilling had 
devised one or two systems, but could obtain no trust- 
worthy information. L’Abbe Moigno speaks of one or 
two, and most of the English works mentioning the sub- 
ject merely translate what Moigno says ; and altogether 
the subject has been so muddled, and the descriptions of 
the instruments so mixed, that we doubt if any ordinary 

rson could tell exactly what Schilling did, and what he 
eft undone. The Russian exhibit, however, sets the matter 
at rest, and shows that Baron Schilling, of Kanstadt (Cron- 
stadt), designed two distinct forms of telegraph, one having 
one magnetic needle, the other having six. The Russians, 
too, have set a notable example to exhibitors; they were 
ready to time, and have provided a really explanatory cata- 
logue of their exhibits. It will be necessary only to 
describe Schilling’s apparatus using one needle, as_ the 
other is merely a compound instrument. The apparatus 
consisted of a coil and a magnetic needle soldered to 
a copper thread and suspended ; a filament of silk. At 
the end of the copper thread was a small plate of 
platinum dipping into a cup containing mercury, the 

latinum acting as a damper to the motions of the needle. 
‘o the copper thread were fastened two er or card- 
board discs, one white the other black. The motion of 
the needle, under the influence of the current through the 
coil, caused either the white or black disc to be pre- 
sented to the observer,and a somewhat similar arrange- 
ment to that observed upon the ordinary single needle in- 
strument allowed communication to becarried on. The other 
and more complicated instrument was to be worked by akey- 
board with sixteen keys, each key making contact with the 
battery ; the end of the wire of a coil was connected to two 
keys, and the apparatus so designed that the direction of 
the current through the coil depended upon the key moved. 
The six coils had twelve corresponding keys, the call signal 
required two more, and two were used for the return 
circuit. Of this inventor, Sabine says: “ He, however, 
unhappily died before carrying out his invention in prac- 
tice.” These instruments are stated to have been invented 
in 1832, Schilling dying in 1837. In 1833, Gauss and 
Weber, the Gittingen physicists, carried out the idea of 
signalling by means of a single needle in a more complete 
form. Their telegraph consisted of a single magnetic 
needle surrounded by a coil, the needle, however, being 
moved by magneto-electricity instead of a galvanic current. 
This was, perhaps, the first practical yoy of Fara- 
day’s discovery of magneto-electricity, about which experi- 
ment the well known lines were written : 
* Around the et Faraday 
Was sure that Volta’s lightnings play, 
But how to draw them from the wire? 
He took the lesson from the heart. 
*Tis when we meet, ’tis when we part, 
Breaks forth the electric fire.” 


Steinheil, of Munich, at the request of Gauss, who could 
not give the time necessary, undertook to simplify and = 
fect the apparatus, His success has led him to be looked 
upon as the founder of modern telegraphy, inasmuch as it 
was during his experiments that he made the important 
discovery that the earth might be used as part of the 
circuit of an electric current. Copies of the a of 
Gauss and Weber, and of Steinheil, are shown in the German 
section. After these specimens of pre-historic telegraphic 
apparatus, we come to the English exhibits, in which the 
Postal Telegraph Department shows the early forms of 
Wheatstone and Cook’s apparatus, side by side with the 
modern instruments pl from those of ancient days. 
“ The beauty of electricity,’ as Faraday said, “or of any 
other force, is not that the power is mysterious and un- 
expected, touching every sense at unawares in turn, but 
that it is under /av, and that the taught intellect can even 
now govern it largely.” It was by a close and constant 
study of the laws of electricity that the delicate instru- 
ments of to-day were evolved from the cumbrous instru- 
ment of these early experimenters, According to Mr. W. 
H. Preece, F.R.S., the A B C instrument now. used con- 
tains all the principles of Wheatstone’s first patents, 
although the two instruments would hardly, by the casual 
investigator, be looked upon as having aught in common. 
The instruments desi, be by Cook and Wheatstone were 
those that really made electric telegraphy practicable. In 
March, 1836, Cooke witnessed an experiment performed 
by Professor Mincke, of Heidelberg, who probably obtained 
the idea from Gauss, which caused him to give up his 
anatomical modelling, and turn his attention to telegraphy. 
Cooke says that within three weeks of his witnessing the 
above-mentioned experiment his first telegraph of the 
galvanometer form was made. He used six wires, _— 
three circuits with three needles, The instrument paten 
jointly by Cooke and Wheatstone, in 1837, had five needles 
arranged vertically on a dial, as shown by the Telegraph 
Department. Future instruments were designed with 
four needles, then two, then only one. The double or 
single needle instruments can be seen at almost any local 


railway station in England. The department also shows 
the magnetic instruments of Wheatstone, and of Healy. 
Faraday, in 1858, speaking of this apparatus of Wheat- 
stone’s, designed in 1840, said ; “In the first instruments 
powerful magnets were used, and keepers with heavy coils 
associated with them. When magnetic electricity was 
first discovered the signs were feeble, and the mind of the 
student was led to increase the results by increasing the 
force and size of the instruments. When the object was to 
obtain a current sufficient to give signals through long cir- 
cuits, large apparatus were employed, but these involved 
the inconveniences of inertia and momentum ; the keeper 
was not set in motion at once, nor instantly stopped ; and 
if connected directly with the reading indexes, these cir- 
cumstances caused an occasional uncertainty of action. 
Prepared by its previous education, the mind could per- 
ceive the disadvantages of these influences, and could pro- 
ceed to their removal ; and now a small magnet is used 
to send sufficient currents through twelve, twenty, fifty, 
one hundred, or several hundred miles; a keeper and 
helix is associated with it, which the hand can easily put in 
motion. . .” Henley’s original magnetic instrument, which 
we illustrate in Fig. 6, as a type of such instruments, was 


FIG. 6. 


largely used by the Magnetic Telegraph Company. As 
will be seen, it consisted of two compound bar magnets 
arranged parallel to each other with opposing polarities, 
Electro-magnets were placed at each end, connected at the 
back by a soft iron armature, each pair having a separate 
axle and finger key, so that by their motion the current 
generated in the coils would be communicated to the line 
wires LL, The axes were so adjusted as to bring the 
ends of the soft iron cores to about ,';in. from the magnets. 
When the sending part of the apparatus is at rest, a spring 
S keeps the coils that the centre of one is before one pole 
of the magnet, and the other before the other pole. On 
moving the coils the induced current flows from one ter- 
minal through the indicating apparatus to earth, and from 
the other terminal through the line wire. The combina- 
tions of the movements of the two needles of the indicat- 
ing apparatus constitutes the alphabet. The indicating 
portion consisted of a pair of small electro-magnetic coils 
coupled together by an armature, the soft iron cores pro- 
ecting beyond the cores, and terminating in semicircular 
orns of soft iron. The form of the coils and prolonged 
core is shown in Fig. 7. 
Turning from the instruments devised for sending and 


receiving electrical signals, we may refer to the outside 
connections, which consist, as we all well know, of wires 
and their supports. Messrs. Siemens, and also Messrs, 
Latimer Clark and Muirhead, in the English section, as 
well as Breguet in the French, and other exhibitors, show 
telegraphic material. Of late years wooden poles for 
supporting the wires have in many instances been given 
up in favour of iron —_ The two English firms above 
mentioned have, we believe, been very successful in the 
introduction of iron for telegraphic purposes in various 

of the world. Iron lasts longer than wood, thus 
involving less continuous and less expensive repairs. In 
some countries, indeed, wood is almost out of the question. 
The district does not supply any suited for telegraphic 
purposes, and if it did the white ants or elephants might 
take a fancy to the posts for food, or as frictional exciters 
for the skin. Siemens’ patent pole is made in four parts to 
facilitate transport—(1) A dished or buckled foot-plate 
of wrought iron, attached by four bolts to (2) a cast iron 
—to obviate the danger of rusting or rotting at the ground 
line—tube, forming the lower portion of the pole, into 
which fits (3) a wrought welded conical tube, and into 
this is fixed (4) a short iron rod to act as a lightning dis- 
charger. A modification of this pole, in order to reduce 
the labour of erection, is shown in the accompanying 
figure, in which, instead of the buckled base-plate, the 
cast iron tubular base pile, patented by Le Grand and 
Sutcliffe, is used. This pile is driven direct into the 


earth, asshown in Fig. 8, where a indicates the hollow | dis 


pile, P the solid head of the pile, r the rammer with 
andle A. In some cases the base plate and cast 
iron socket are the only portions of iron used, a short 
wooden pole being fixed into the socket to carry the cross 
arms or insulators for the wires. 

So far telegraph matters have claimed our attention. 
One of the interesting questions of the day, however, 
relates to secondary batteries. Of these M. Planté exhibits 
a number as does also M, Faure, or rather the company 


which has secured the Faure patents on the Continent. 
The Faure battery is said to be an improvement on that 
of M. Planté. It is made by taking a strip of lead, cover- 
ing it uniformly with minium, then placing a strip of felt 
upon it, the covered lead is made up into a cell either 
cylindrical or, in order to retain the more uniform 
distribution of the minium, a rectangular sha The 
records of the experiments carried out by f. Sir 
W. Thomson and Mr. J. T. Bottomley, F.R.S.E., and 
others are very interesting. These gentlemen are the 
consulting electrical engineers to the Belgian Company, 
La Force et la Lumiére, and report to the company that 
the loss of electricity in its p: e through the battery 
depends upon the rate at which the charge is drawn off. 
The greater the rate the greater the loss. The loss of 
energy in communicating the charge may be as small as 
10 per cent., and 15 per cent. in drawing it off, though in 
ractice it may be convenient to be satisfied with a 
ess perfect economy of energy. As regards the dy- 
namical energy stored up in fifty cells of well-con- 
structed Faure batteries, containing 1 ton of lead 
and minium, the report says, each cell being con- 
sidered to be as well made as that tested, the amount 
stored in 50 elements, each containing 20 kilogrammes of 
lead and minium, when fully charged would be something 
more than 20-horse power hours, of which 16-horse power 
hours would be recoverable with good economy. Probably 
an actual duty or work performed on a machine of 6-horse 
power for two hours, or 3}-horse power for four hours, 
could be obtained from the 50 cells. The report also con- 
tains results of experiments made on the Swan and Maxim 
lamps, thus :—Maxim’s lamps: With 42 cells obtained 68 
candles per lamp = 225 per horse-power ; with 46 cells 
obtained 117 candles per lamp = 325 per horse-power ; 
with 52 cells obtained 189 candles per lamp-= 450 
per horse-power. Swan’s lamps: With 32 cells obtained 
42 candles per lamp = 270 per horse-power ; with 36 cells 
obtained 63 candles per lamp = 305 per horse-power ; with 
42 cells obtained 102 candles per lamp = 390 per _horse- 
— These experiments were conducted by Sir W. 

homson and Mr. Bottomley, similar experiments bein 
carried out by Messrs. Keith and Shoolbred. It is 
— that something will be said of these secondary 


atteries at the meeting of the British Association now 


being held at York. 


THE BRITISH ASSOCIATION AT YORK. 

Tue meeting of the British Association in York, which began 
at York yesterday, originated in an idea of Mr. Joseph Wilkin- 
son, the Town Clerk, who conceived that it would be appropriate 
for the Association to celebrate its fiftieth anniversary in the city 
in which it was born. He consulted the then Lord Mayor of 
York on the subject, who at first made objections, chiefly in 
regard to the problem of raising funds, but who afterwards 
warmly supported the proposition. Thus the ball was 
set rolling. The Council of the British Association at 
once fell in with the suggestion, giving the York authori- 
ties indirect information that they intended to aecept the 
invitation a year or two before the rules of the organisation 
allowed them to do so officially. Mr. Pengelly especially was 
affected by the proffer of hospitality. He said that it would be 
a case of the Association “ going home to see mother.” 

York, from its historical associations, is a particularly attrac- 
tive place for an intellectual gathering of the kind now assembled 
within its walls. Remains of the Roman occupation are plenti- 
ful, especially in the museum grounds, where are the remains of 
a tower of Roman construction, and a part of the old Roman 
wall. Stone coffins of Roman make, dug up at different times, 
are there in abundance ; they were found near the old roads, it 
being the custom of those early conquerors of Britain to bury 
their dead alongside the highways. The ecclesiastical monu- 
ments in the city, from the minster downwards, are of rare 
architectural beauty, and of absorbing historical interest ; and 
at times both Roman Emperors and English Kings made 
York their abiding place. The history of the city is tolerably 
complete from a.D. 79, when Agricola made it one of his chief 
military stations on his line of march to the north. t 

The Reception Room at the Guildhall opened at one o’clock on 
Monday, and soon after the opening of the doors a number of 
residents in the locality thronged in for tickets. The only 
visitors from a distance seen by us were Sir John Lubbock, Mr. 
J. W. L. Glaisher. and Mr. George Griffith of Harrow. Mr. 
Griffith is back again for this year only, as assistant-secretary, and 
all who know how well he has worked for the Association are 
glad to see him at the fifteeth anniversary meeting. On the 
Tuesday few visitors arrived until the afternoon, from which 
time until the opening meeting last night they poured in apace. 

The opening meeting passed off quietly. A sounding board 
was suspended over the head of Sir John Lubbock, and was an 
aid in making his words audible in the somewhat lengthy hall of 
the Exhibition building. Several electric lamps illuminated the 
interior, and however successful their action on other occasions, 
on this one the effect was rather disappointing. They varied in 
power, one of them went out for several minutes, and then flashed 
up again, and the cold glare unmodified by coloured glass, pro- 
duced effects not attractive from an artistic point of view. Out 
of doors they gave great satisfaction. At the close of Sir John 
Lubbock’s address, which was quietly received and attentively 
listened to, the Lord Mayor of York, Mr. Wm. Spottiswoode, and 
Dr. Tempest Anderson, made a few remarks, after which the 
meeting broke up. 

At the meeting of the general committee yesterday, nothing 
but routine work was transacted, chiefly of a personal nature. 
The Report of the Council set forth particulars of changes to be 
made in the assistant-secretaryship. The Council propose that, 
in accordance with the regulations, the four retiring members 
shall be the following :—Mr. Easton, Mr. Newmarch, Professor 
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Roscoe, and Mr. Warrington Smith. The Council recommen 
the re-election of the other ordinary members of Council, 
with the addition of the gentlemen whose names are 
inguished by an asterisk in the following list :— 
Mr. F. A. Abel, C.B. F.R.S.; Professor W. G. Adams, : 
F.R.S.; Mr. J. F. Bateman, C.E, F.RS.; Professor 
Cayley, F.R.S.; *Mr. Warren De la Rue, F.R.S.; Captain Sir 
F. J. Evans, C.B., F.R.S.; Mr. J. Evans, F.R.S.; Professor G. a 
C. Foster, F.R.S.; Mr. J. W. L. Glaisher, F.R.S.; *Mr. A. Ver- 
non Harcourt, F.R.S.; *Mr. G. W. Hastings, M.P.; *Mr. J. C. 
Hawkshaw, F.G.S.; Mr. J. Heywood, F.R.S.; Mr. W. Huggins, 
F.R.S.; Professor T. McK. Hughes, M.A.; Mr. J. Gwyn Jeffreys, 
F.R.S.; Professor A. Newton, F.R.S.; Mr. Pengelly, F.R.S.; Mr. 
W. H. Perkin, F.R.S.; Gen. A, Pitt-Rivers, F.R.S.; *Professor 
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Prestwich, F.R.S.; Lord Rayleigh, F.R.S.; Professor J. 5. Bur- 
don Sanderson, F.R.S.; Dr. H. C. Sorby, F.R.S.; Gen. Sir H. E. 
L. Thuillier, C.S.L, F.R.S. 

Captain Galton moved the adoption of the report, which was 
seconded by Mr. Griffith, and carried unanimously. 

Professor A. W. Williamson, general treasurer, read the 
statement of accounts, which showed that there was brought 
forward at the Swansea meeting £503 5s. 5d., and the other 
items in the receipts were, for life compositions, £160 ; annual 
subscriptions, £473 ; associates’ tickets, £390; ladies’ tickets, 
£147 ; dividends on stock, £248 12s. 7d.; sale of publications, 
£141 Os. 11d.; from the Mathematical Society for the use of 
rooms in Albemarle-street, £12 15s.; and a grant which had 


been paid in accordance with the vote of the General Committee, | 
but which net being used, had been returned, £20—+total, | 


£2095 13s. 11d. 


£88 18s. 10d. 
This was also passed unanimously. 


The proceedings of the Mechanical Section began at twelve | 


o'clock to-day, when Sir Wm. Armstrong delivered his presi- 
dential address, which will be found on another page. 


THE HEATING POWER OF SOUTH DURHAM | 
COAL. 
REFERRING to our remarks in THE Encrveer of the 19th ult., 


on the experiments made to test the power of coal as a pump- 


ing agent, we are now able to give a little in detail some of the | 
facts. The Stockton and Middlesbrough Water Board having | 


advertised for tenders for coal for use at its pumping station, 


received a number of tenders in response, and of these they | 
A report was furnished to the Board by the | 
secretary as to the result of this, nine samples being submitted | 


made sample trials. 


to the test. It will be seen that the table which we give 


below confirms in every particular, the abstract we presented | 


on the 19th ult., and it may be a valuable aid to the engineers 
of water companies and to others interested in the attempt 
to ascertain the power of coal for pumping 
It might be added that the tenders “I” and “E” were 
those that were accepted by the Board, the former for six months’ 
supply at the rate of 70 tons weekly, and the latter for 50 tons 
weekly, for the two sets of engines of the Water Board. The 
chief determining quantities seem to have been the pounds of 
coal per horse-power per hour, or per 1000 gallons raised, and the 
percentage of slag or clinkers, coupled with the price of coal, 


which is, we believe, that of the price delivered on the sidings of | 
the railway next to the works of the Water Board, on Teesside, | 


near Darlington. The value of these same coals for other places 
would, of course, be modified by their relative distances there- 
from. It may be added that this is the second of the series 
of trials that has been undertaken by the Water Board and 


The disbursements included £476 3s. 1d. for | 
grants for researches, and there was a balance at the bankers of | 


purposes, | 


| Consulting Engineer, Newcastle ; and Mr. Hiscock, Engineer to 
| the De Bay Propellor Company. 
The weather was most unpropitious, the sea causing the De 
| Bay to 10ll and pitch to such a degree as to destroy all hope of 
making a comparison between this and the previous run. How- 
| ever, the mean speed obtained in four runs over the mile was 
10°5 knots, or ‘313 knots less than with the common screw, but 
| with an indicated horse-power of rather more than 100 less than 
| was used previously, and with a draught Sin. greater. The 
particulars are as follows :— 


Breadth .. .. .. 35ft. din. 
| Depth 23ft. 
Displacement .. .. .. 1610 tons, 
Gross carrying capacity 2500 tons. 
30in. & 55in. 
42in. 
Horse-power, nominal... .. 150 
Ordinary screw, diameter .. 15ft. 
pitch... 15ft. 6in, 
De Bay propeller, diameter 13ft. Gin. 
pitch 1oft. 


August 25th, De Bay propeller. 
| Strong wind ; rough sea. 
Draught for., 10ft. 2in.: aft, 12ft. 2in. 
Average revolutions, 66 
Indicated horse-power, 
Time: First run, 5 min 


June 30th, ordinary screw. 
Wind off land ; sea smooth. 
Draught for., 9ft. Gin.; aft, 11ft. Gin. 
Average revolutions, 74°30. 
Indicated horse-power, 034. 

Time: First run, 5 min. 17 sec. 


| » Second run, 5min. 47}sec. ,, Second run, 5m 
» Third run. 5 min. 27 sec. » Third run, 5 min. 59sec. 
| ., Fourth run, 5 min. 42sec. | » Fourth run, 5 min. 32 sec. 
| Speed: First run, 11°356 knots. | Speed: First run, 10°084 knots. 
| », Second run, 10°36 knots, » Second run, 11-009 knots. 
» Third run, 11°009 knots. i » Third run, 10°027 knots. 


| Fourth run, 10°526 knots. » Fourth run, 10°83 knots. 
| Mean, 10°S13. Mean, 10°490. 
| It will be seen at once from the above figures that the De 
Bay propeller is by no means as efficient as it would have been 
had the pitch been finer, and so permitted the engines to make 
their proper number of revolutions, and to develope their full 
power ; but at the same time we must call attention to the fact, 
that this propeller, defective as it clearly is in proportions, drove 
the ship with upwards of 100-horse power less at nearly the 
same speed as with the common screw, that the ship was 
Sin. deeper in the water with the patent propeller, and 
finally that the weather was very heavy, taking all of 
which into consideration, there can be little doubt that 
the De Bay propeller would have driven the ship under 
favourable conditions at from 1 to 1} knots per hour more than 
the ordinary screw. On looking at the question from another 
pint of view, the De Bay propeller is capable of driving a ship 
at the same speed with a much lower indicated power than that 
uired by the common screw, and as a matter of course at a 
much reduced coal consumption. The propeller now fitted to 
the steamship De Bay is composed of two screws on the 
same centre line of shafting, which revolve in opposite 
directions, one a right-handed screw of three blades driven 


officers. Below is the result :— | directly from the engines by means of a_ solid steel 
wa | “Pp” “BR” | “oO.” “Gg” 
Shi Shildon Eldon East Chilton /OldEtherley 
Description of coal. r } e scr'd. Hetton = d’ble. ser’d. 
‘ 8 rgh. sm'll. nuts nuts. nuts. unscreened. | 
‘ s. d. s. d. s. d. s. d. s. d s. d. 8. d. s. d. 
Price per ton (for six months) .. 4 9 6 0 5 4 5 6 6 2 6 8 6 3 5 ll 6 ll 
Gallons of water pumped to | 
reservoirs .. 3,669,000 5,158,000 4,421,000 4,118,000 4,866,000 4,156,000 | 3,900,000 | 4,001,000 | 4,120,000 
Length of trial .. 17} hrs. 25 hrs. 21 hrs. 19§ hrs. 23,, hrs. 193 hrs. 18} hrs. 19,4, hrs. 19} hrs. 
Colsued.. OUT | woe sos | sad 
Ib. ib. Ib. Ib. Ib. Tb. Ib. Ib. Ib. 
Lb. of coal used per 1000 gallons. 5°265 4°196 4°788 4773 4°603 4-264 4°565 5°059 4°465 
: d. d. d. da d. d. d. d. d. 
Cost per 1000 gallons (coals only). *1334 1348 1368 | "1501 1523 "1528 1583 1654 
Weight of coal used per million T. q. Ib. T. c. q. Ib. T. c. q. Ib. T. c. Ib. T. Ib. q. Ib.) T. c. T. q.Ib.| q. Ib. 
Cost per do. 1l 14 ll 23 ll 48 ll 63 12 61 12 83 12 88 | 13 23 13 94 
Lb. of coal per horse-power per Ib. Ib. Ib. Ib. Ib. Ib. | Ib. Ib. Ib. 
Weight of slag or clinkers at end T. ¢. q. Ib. T. c. q. Ib. T.c. qg.Ib. T.c. Ib. Toc. g. lb. q. Ib. T.c. Ib.) Toc. q. Ib.) Toc. q. Ib. 
of test oe oe 08 O 8 O1F 110/017 515 015 2% 015 3 3/017 0 61118 2 O 
Per cent. of slag for coal used 12 60 4°13 916 10°19 7°86 €°97 9°32 | 21°31 8°55 
It is worth the inquiry whether other water-pumping com- shaft; the other a left-handed screw, having only two 


panies could not agree on a form of return to be used, so that 
the benefits of the experience of one might be added to that 
of another. That above should be of value to all water- 
pumping companies in the North of England, and more especi- 
ally to South Durham, whence the bulk of the coals tested as 
above were extracted. 


THE STEAMSHIP DE BAY. 


In the issue of Tur Encrxerr of July 22nd we reported | 


some trials which had taken place with the steamship De Bay, 
fitted with an ordinary four-bladed propeller. The ship, as 
stated, is one of the best class of cargo steamers, built by 


Messrs. Palmer and Co., of Jarrow-on-Tyne, and has also been | 


engined by them. Six steamers of a like class preceded the De 
Bay out of this yard, and in her construction the experience 
gained with all the others was turned to advantage, and so 
the ordinary four-bladed propeller applied to her was probably one 


of the best screws it was possible to make. The first trials of the | 


ship took place on June 30th, she being then in ballast, when a 
mean speed was attained of 10°813 knots per hour, with an 
indicated horse-power of 936, and during most favourable 
weather. 
2500 tons of cargo, and on the 11th of July under the same 
favourable circumstances of weather, she attained a mean speed 
of 9°44 knots, with an indicated horse-power of 836. At the 
conclusion of this trial she was dispatched to Cronstadt, and 
during the voyage she averaged a speed of nine knots good, with 
a coal consumption equal to 14 tons per day. Immediately on 
Jaer return to this country she was fitted with a De Bay pro- 
peller, and the official trial trip took place August 25th, off the 
mouth of the Tyne, and over the same measured mile previously 
run. 
tion were on board, amongst whom may be mentioned Mr. Cap- 
per, Managing Owner; Mr. Edward Capper, Colonel the Hon. 


A. W. Wood, Chairman of the De Bay Propeller Company ; Mr. 
Tanner, Secretary De Bay Propeller Company ; Captain Fellowes, 
R.N., Lieutenant Ward, R.N., Lieutenant Watt, R.N., Mr. Fol- 
kard, M.LC.E.; Mr. Menzies, Consulting Engineer, Newcastle ; Mr. 
Palmer (Palmer and Co., Jarrow); Mr. Gibb, Mr. Farino, | 


George 


The De Bay was then loaded with close upon | 


A large number of gentlemen interested in steam naviga- | 


blades, which is keyed on toa hollow phosphor bronze shaft, 
which is worked by means of bevel gearing. The blades of the 
forward screw on the hollow shaft surround or embrace those of 
the after screw, both acting as nearly as possible upon the same 
water, and giving a resultant thrust in a straight line with the 
keel. The gearing for driving the hollow shaft has always been 
to engineers the most objectionable feature, and, perhaps, the 
only objectionable one attaching to this propeller ; but Mr. His- 
cock has succeeded in designing for this ship a gearing to which 
no exception can be taken, and Messrs. Palmer and Co. have 
spared no trouble in its manufacture and fittings. It consists of 
three bevel steel wheels, the forward one on the main line of shaft- 
ing, the intermediate on the starboard side, and the after wheel 
on the hollow shaft. The whole is mounted on a single bed- 
plate, bolted to a seating provided on the top of the after ballast 
tank, and forms a compact and rigid arrangement, working easily 
and freely, with little noise, and is quite unaffected by the 
racing of the engines, though it was severely tested 
during the trials. Many of the engineers on board were even 
| more pleased to note how well this system of bevel wheels 
worked, than they would have been to have made a greater speed 
had the day been finer. The intermediate wheel has an adjust- 
ment, by means of which all slack and wear can be taken up, 
and all backlash prevented. It is practically divided into two 
wheels, the inner and the outer. The inner may be called the 
main wheel, with its arms and boss; the outer wheel is a ring 
fitting over, and bolted to the back of the main wheel, and is 
adjustable by means of set screws in the body of the main wheel. 
The widths of both are proportioned so that the strength of their 
teeth is equal. The inner is geared with the forward, the outer 
with the after wheel, and the adjustment permits of these 
relative positions being reversed to bring fresh surfaces into con- 
tact—that is the opposite sides of the teeth. As wear takes place 
| the outer wheel or ring can be gradually set round, producing, 
|in this way, the same effect as thickening the teeth of an 
| ordinary wheel, so that there is never more slack than at the 
| first. The intermediate wheel has one more tooth than either of 
| the others, effecting in this way a uniform working and wearing 
| of all the teeth. 

On Wednesday, August 31st, the De Bay having taken on board 


a full cargo for Cronstadt, left the river Tyne for a loaded trial 
over the measured mile. The weather, however, was too bad, 
and even had she made a run on the mile, the result would have 
been useless and unreliable, but when green seas began breaking 
over the forecastle head, al! idea of a trial was abandoned, and the 
De Bay went on her voyage. 

Although no reliable figures have been arrived at, owing to 
the severity of the weather, there is no doubt that the directors 
of the De Bay Propeller Company may be congratulated upon 
a success; but as this is really only their second propeller, 
and as that propeller is so widely different from al! others, it 
would be unreasonable to expect that they have hit upon the 
very best design, and arrangement of dimensions, at the first 
attempt. Certain defects have been already pointed out, and 
with an enterprise worthy of success, they have decided upon 
trying a new propeller on the return of the De Bay from 
Cronstadt, and continuing to alter designs until a propeller of 
the most satisfactory proportions is produced. 


SIR W. PALLISER AND THE WAR-OFFICE. 
Sir Witttam Pavutser, since the conclusion of his recent 
experiments on the ultimate strength of his 7in. gun at Erith, 
requested the Secretary of State for War to be allowed to furnish 
a gun for trial on the following grounds. He observed that the 
Erith gun had only 7$in. of metal round the front of the forward 
charge, namely, 23in. of wrought iron and 44in. of cast iron, 
which theoretically should only bear about 34 tons pressure per 
square inch, The gun in question, however, eventually yielded 
under pressures, registered as 44°3 and 47 tons per square inch, 
at the sixth round, the charges of the fifth and sixth rounds 
having only differed in the fact that the front in the latter was 
a shell instead of a shot, and the shot in the fifth round had 
been considerably set up, and had given other indications of 
great pressure. A gun of the thickness of the service 7in. gun 
might be made enormously strong, Sir W. Palliser suggests, 
with a theoretical total strength of perhaps 360 tons, as com- 
pared with 124 tons theoretical strength, or 164 tons ‘actually 
exerted on the Erith gun. Sir W. Palliser proposed to make 
such a gun of wrought iron coils inside a casing of special cast 
steel, which would be applied in the form of a casing, with a 
bore of 17in. and a thickness of 7in., a proportion which he con- 
sidered would enable the whole of the metal to be simultaneously 
and fully strained. He asked permission to furnish a muzzle- 
loading gun made on this principle, the wrought iron barrel to 
be made in the Gun Factories, and the steel casing supplied by 
Sir W. Palliser. He offered either to pay for the gun himself, 
or, on the other hand, to work in conjunction with the Gun 
Factories, in perfecting a gun on this principle, subject even to 
some modification if found desirable. He suggested that for the 
testing of the ultimate strength of a gun, the employment of a 
fixed charge of powder of gradually increasing violence might 
be preferable to double loading. To this Sir W. Palliser added 
a history of his 7in. converted gun, as well as stating his pro- 


positions in much more detail than is given above. To his 
proposition he received the following reply :— 
Surveyor-General’s Department, 


War-office, 18th July, 1881. 

Sir,—I am directed by the Secretary of State for War to acknowledgo 
the receipt of your letter of the 22nd ultimo, in which you submit remarks 
relative to the recent trials of your 7in. rifle gun of 5 tons at Erith, and 
request permission tu furnish a steel casing for a muzzle-loading gun, and 
that the barrel for it may be made in the Royal Gun Factories, in accord- 
ance with plans submitted by you on 21st May last; and further that the 
trial deg a gun composed of a casing and barrel as above may be sanc- 
tioned. 

In reply, I am to acquaint you that Mr. Childers has carefully consi- 
dered your request, but = is not prepared to accede to it, 

am, Sir, 


Your obedient servant, 
Sir W. Palliser, C.B., M.P., 


Joun Apye, 
21, Earl's Court-square, Lieutenant-General. 


We have repeatedly expressed our conviction that under 
present circumstances it would be most desirable to give a full 
trial to all systems that have achieved any distinct success, and 
we aoe that Sir W. Palliser’s request es not been complied 
with. 


Tuer St. GOTHARD Pass.—Mr. John Glas Sandeman wrote to 
the Zimes from Brigue on the 3rd August :—‘‘ The opening of the 
St. Gothard Railway seems likely to be considerably delayed by 
the falling in of loose soil beneath Andermatt, and much heavy 
engineering work still remains to be done between Bodio and 
Airolo, where the southern end of the tunnel enters the mountain. 
In the meantime the Swiss are making their rail at the expense of 
their coach roads, and travellers who have any regard lor their 
comfort will do well to avoid crossing the St. Gothard. As might 
be expected, the conveyance of heavy material for the construction 
of the railway has considerably cut up the road at both its 
extremities, but even over the pass itself, where this cause has not 
operated, the road is in a very indifferent state when compared 
with the roads over the Sulier, Albula, St. Bernardine, Maloja, 
and Splugen, the two latter being by far the finest in point of 
scenery and interest.” 


Swan’s Lamps at Earnock CoLtrery.—About 100 members 
of the Mining Institute of Scotland assembled at this colliery on 
August 11th, and minutely examined the Swan lamps—twenty-two 
in number—by which it is illuminated, together with the switches 
and other fittings. Most of the lamps shone steadily with a power 
of fifteen candles, giving all the light needed for the section of the 
mine in which they were placed; but two, which had been extem- 
porised for the inspection of the visitors at the most distant face— 
a quarter of a-mile beyond the rest—were noticeably deficient in 
strength. The fault was afterwards found to lie chiefly in the 
Swan lamps themselves, they, like many of those lately manufac- 
tured, being of an abnormally high resistance. Others were subse- 
quently substituted with better results. This variability of quality 
in the lamps renders uniformity in illuminating power excessively 
difficult to attain, it being of little use to pm) the resistance 
of the various branches when the internal resistance of the lamps 
is so different. Mr. Alfred R. Bennett, the engineer in charge, 
has tried the plan of inserting the worst lamps in branches of 
specially low resistance with soine success, and, en, of adding a 
resistance variable at will to each branch. The latter device 
enables adjustment of considerable nicety to be effected, but is out 
of place in a coal-mine unless enclosed in an air-tight casing, 
although suitable for use in households and factories. It has, 
however, been provisionally adopted at Karnock. The visitors were 
photographed in the mine, and afterwards proceeded to the surface 
and inspected the steam engine and dynamo-machine. This 
machine, which is of the A Gramme type, is taxed to its utmost 
to feed so many lamps at such a distance, and must be replaced by 
@ more powerful one before any extension of the lighting can take 
lace. Mr. Gilchrist, the manager of the mine, then showed, 
y breaking a lighted Swan lamp in an explosive mixture, that no 
safety can be reckoned upon if a rupture of the vacuum globe 
occurs in the presence of fire-damp. The wisdom of enclosing the 
lamps in strong protecting cases, as has been done in lighting this 
mine, is therefore obvious. Some remarks were made on the sub- 
ject of electrical lighting by Mr. A. Jamieson, of the Glasgow 
Mechanics’ Institute, and Mr. Bennett gave a detailed account of 
the fittings and apparatus used in illuminating the mine, and 
answered several questions put by mining engineers present, 


| 
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RAILWAY MATTERS, 


PROPOSALS are stated to have been made by a French Company 
for the construction of a railway tunnel under the St, Lawrence. 


Tue section of the Government Gums Railway between Hawker 
and Beltana, South Australia, has been opened for traffic. The total 
length of the Gums line now open for traffic is 144 miles, 


Tue Oldbury Railway Carriage Company has appointed Messrs. 
G. Bailey Toms and Co., of 7a, Lawrence Pountney-hill, London, 
E.C., sole representatives in London for the transaction of its busi- 
ness. 


Tur Great Northern Railway Company is about to make a novel 
experiment in lighting railway carriages. Messrs. R. E. Crompton 
and Co, have contracted with the company to fit up a train with 
the Swan incandescent lamps. The result of this experiment will 
be looked forward to with great interest. 


On the 26th ult. an express train from York to London was 
running into Doncaster station at 12.45 p.m., when, it is alleged, 
the driver found that the vacuum brake did not act. He at once 
whistled to the guard to apply his brake, which was promptly 
done, but the train ran through the station at about 12 miles an 
hour, and into the siding, where it struck a truck and a couple of 
horse-boxes, all of which were destroyed. No passengers were 
injured, 

Tue Minister of Public Works has given orders for surveying a 
direct railway line from Naples to Rome, via Gaeta and Terracina, 
which was proposed in 1871 by Engineer Danise. The Naples 
correspondent of the Daily News says, the metropolis could be 
reached by that route in three and a-half hours, while now double 
this time is employed. Strategical considerations will also have 
some weight in the matter, as the new line would give mutual 
support to the fortresses of Gaeta and Canua, 


THE Chief Engineer of the Canada-Pacific Railway, returning to 
Winnipeg from a visit to the end of the survey, reports that the 
reconnaissance in the Rocky Mountains is completed with satis- 
factory results. The air line between Winnipeg and Portage la 
Prairie will be open for traffic on October 1st. The Syndicate of 
the Pacific Railway Company have come to an arrangement with a 
group of Montreal and New York bankers to float 10,000,000 dols. 
of bonds to be secured on the land grant, and bearing interest at 
5 per cent, The Bank of Montreal has taken one-quarter of the 
entire loan. The company will establish a large manufactory of 
rolling stock at Hochelaga. 


Tue desire for increased railway accommodation in Ceylon and 
official opposition to extension seem to be equally strong. There 
is no doubt that additional railways are much wanted, and though 
refused, strong hopes are still entertained amongst the traders and 
agriculturists that on Sir James Longden’s return to Ceylon about 
the middle of this month he will be able to announce that the 
objection on the part of the Secretary of State for the Colonies 
for the immediate commencement of railway extension to Mapu- 
tale has been overcome. The local papers have been very full of a 
scheme for constructing a light railway into Uva, failing the con- 
struction of a continuation of the present main line system, as a 
measure of temporary relief. There would, it is said, be a balance 
of £130,000 unexpended on the grants sanctioned for the present 
railway works, which might be applied towards this purpose, but 
it would be a great pity to cause a break of gauge with the narrow 
gauge lines of the kind proposed. 


A REPORT has been made to the Board of Trade by Major- 
General Hutchinson on an accident which occurred on Whit- 
Monday last, at Howth station, on the Great Northern Rail- 
way of Ireland, when a special train consisting of engine, 
tender, guard’s van (with guard), nine coaches, and guard’s van 
(with guard), leaving Dublin at 1.15 p.m., ran past Howth 
(terminal) station, and the engine, after running over a turntable, 
and through a wall 18in. thick (the latter 38 yards beyond the end 
of the platform), —— in the road outside the wall with its 
buffer beam 12 yards beyond it, no ow having given way, 
and, the rolling stock having sustained no damage of any con- 
sequence. The accident appears to have been due to want of 
judgment on the part of the driver, who kept on steam too long to 
enable him, with the means under his control, to stop his train. 
He had made a similar mistake at Raheny, where he had overrun 
the platform from 80 to 90 yards, The report concludes, ‘‘ had the 
train been fitted with continuous brakes under the driver’s control 
—not, under ordinary circumstances, allowed to be used when 
running into terminal stations—the accident would have been 
avoided, as the driver could, on finding that he had kept on his 
steam too far, have remedied his mistake by using the continuous 
brakes.” 


Tue Government of the Colony of New Zealand has recentl 

repared a complete scale of railway servants’ pay, and the fol- 
summary of the scale has been sent to the Colonies and India 
by a correspondent, in reply to a question by a subscriber :-— 
Stationmasters : 6th class, £130 per annum ; 5th, £140; 4th, £150; 
8rd, £175; 2nd, £200; Ist, £250. Guards, 1st class, get 9s. per 
day during the first year, 9s. 6d. in the second year, and 10s. after 
seven years’ service, Second-class guards and brakesmen: First 
year, 8s. per day ; second year, 8s. 6d. Drivers, shunters, signal- 
men, and storemen range, according to class, from 7s. to 10s. per 
day. Porters, 1st class, get 7s. first year, 7s. 6d. second year ; 2nd 
class, 6s. first, and 6s, Gd. second year, Labourers in the locomo- 
tive department receive 6s. per day ; fitters, turners, and other 
tradesmen get from 8s. to 10s, 6d.; while apprentices are paid from 
8s. to 24s. per week, their pay increasing with each year of service. 
Cleaners get from 5s, to 7s.; firemen, 7s. 6d. to 9s.; enginemen, 
from 10s. to 12s.; and leading drivers, 13s.; gangers on the per- 
manent way are paid from 8s, to 10s.; and sub-inspectors range 
from 11s. to 17s. Cadets on the clerical staff are paid, first year, 
£50; second, £60; third, £75; fourth, £90; fifth, £105. The 
clerical staff is classified as follows: 2nd class, £120 per annum, 
rising £10 a year to £160; Ist class, £170, rising £10 a year to 
£250; special, £250 to £300. It must not be thought the above 
journal remarks that employment can be easily obtained on th 
railways, - 


Somk extensive and important brake trials are in progress on the 
German State Railways. The brake question has long been 
receiving thorough examination by the German Government, and 
recently, in addition to numerous trains running ever since the 
Cassel brake trials in 1877 on various lines, trains have been 
specially prepared, fitted with the following six continuous brake 
systems, the inventor or his representative being in each case called 
upon to certify in writing that the vehicles are supplied with the 
most recent improvements :—Heberlein, Smith Hardy, Sanders, 
Westinghouse, Steel M’Innes, and Carpenter. A series of trials on 
a portion of line near Halensee Station, on the Berlin Girdle Rail- 
way, will probably commence about the 29th inst., before a 
commission of engineers specially appointed to report on the 
subject of continuous brakes. The most practical portion of the 
trials will, however, commence immediately afterwards, when all 
six trains will be sent to work the express service between Berlin 
and Breslau for three or four months, The ordinary hand brakes 
on the vehicles are to be plombé so as to ensure that in each case 
the special system on trial is alone used for all purposes ; the cause 
of any departure from this rule, as well as any inconvenience or 
delay whatever in the usual traffic of the line resulting in any 
measure from the continuous brakes, being specially noted by an 
engineer told off to accompany each train throughout its journey. 
Captain C. Fairholme, in a letter to the Times, says :—‘‘ The extreme 
care taken by the authorities of the Royal Railway Direction of 
Berlin, to whose charge the control of the entire arrangements has 
been committed by the Minister cf Public Works, to ensure perfect 
impartiality, as well as the known high character of the German 
officials generally, combine to give these trials a special interest,” 


NOTES AND MEMORANDA. 


TIN-PLATES were first made in Germany, probably in Bohemia, 
where tin was discovered in some quantity five hundred years ago, 
although the mines are now abandoned. ‘The manufacture was 
introduced into England in 1670, but it was not till fifty years 
after that year that it was finally established. The English supply 
in those early days came from Hamburg, to which English pew mf 
now send annually 20,000 boxes, the whole English make reaching 
three millions of boxes, or 150,000 tons per annum. The discovery 
of sheet iron rolling in 1728, which turned out much superior 
plates to the continental ones, which were hammered, gave a great 
impulse to the English tin-plate trade. 

THE lakes created in the minds of glacialists are evidently looked 
upon as artificial productions by the Geneva correspondent of the 
Daily News, for he sent a telegram to London on Sunday, headed, 
‘* Natural Creation of a Lake in Switzerland.”-—-‘‘ Switzerland has 
another lake. A huge mass of rock and earth fell the other day 
from a mountain side at Somnix in the Grisons, blocked up the 
course of the Jobel, an effluent of the Rhine, and eran the 
valley intoa lake. The village of Surrbein, hard by, is in great 
danger.” The numerous landslips on a large and small scale in 
Switzerland during the past few years must have produced a good 
deal of scratching and grooving that will do for evidences of ice 
scratchings for those who want them. 

AN initial attempt to elucidate the ratio of the specific heat of 
liquid organic compounds to their composition has been made by 
Herr von Reis. It appears from his researches that the difference 
of the molecular heat of homologous compounds at 20 deg. boiling 
point, and from 20 deg. to 100 deg., is very regular: in the former 
case it is 8°0 and in the latter 7°5. Alcohols form an exception, 
having a comparatively high specific heat; they give the differences 
9°7 and 8°5 respectively. Isomeric substances of similar composi- 
tion have the same molecular heat, while those of unlike composition 
have a different. In the tables which give carbon and hydrogen 
differences there are exceptions along with regularity. For a 
right development of the theory Herr von Reis feels that more 
extended observation is necessary. 


AN entirely new induction.telephone receiver has been devised by 
Professor A. E. Dalbear, of Tufts College, Massachusetts. In form 
it resembles a watch telephone, but it consists only of an ebonite 
case enclosing two B ae wn metal diaphragms insulated from each 
other by the air and ebonite. The back plate is held round its rim 
andatits centre bya screw, and the front plate is free to vibrate before 
it. Inthe middle of the front plate is a small hole which is placed 
against the ear. The plates are connected in circuit with the line. 
The transmitter employed is a Reiss telephone, but with a carbon 
contact, and a vocal current passes through the primary of an 
induction coil, which has its secondary in circuit with the line. 
The secondary currents after traversing the line, enter the fixed 
receiver plate, and set it into audible vibration. 

S1GNor MAuvRI obtains an economical and most compact battery 
carbon, intimately united with the electrode, which is described in 
Riv. Sci. Inst. No. 11, as follows :—Finely-powdered graphite is 
mixed with an equal weight of sulphur (which should be free from 
carbonates), and the mixture is heated in an iron vessel until com- 

lete fusion of the sulphur. The temperature should not be raised 
yond 200deg. When the mass is fluid it is poured into a suitable 
metallic mould, and a thick copper wire, bent zigzag, is quickly 
inserted, a part being left projecting. The mass is let cool slowly: 
then it is easily drawn from the mould and is ready for use. These 
carbons have a conductivity practically equal to that of retort 
carbons, and are more lectro-negative, consequently better adapted 
for electro-motive force. Coke-powder cannot be substituted for 
graphite, because it has too little conducting power. By increasing 
the proportion of sulphur, the resistance, Nuture says, may be in- 
creased at will and strong resistances may be thus easily pre- 
pared in place of resistance-coils of copper wire. 

A worK which will interest all engineers has been published in 
Berlin by Dr. Ernst Gerland entitled, Leibnizens und Huygens’ 
Briefwechsel mit Papin, nebst der Biographie Papin’s.” ‘ 
Gerland seems to have taken very great pains in collecting the 
scattered facts relating to Papin’s life and works, and he shows how 
very intimately Leibniz and Papin were connected in the invention 
of the first steam engine. Like many inventors in our own time 
and most of those in his days, Papin’s success went little further 
than his inventions. He reaped no benefit, and after a life of hard 
work died in England unnoticed. His last achievement, after 
having made a pumping engine capable of lifting water 70ft., and 
anticipated many of the improvements long subsequently made 
in steam engines, was to start for England with his family in a 
vessel he had constructed and fitted for propulsion by steam, but 
at Munden the boatmen’s guild asserted its privileges, and his boat 
was confiscated. Thus ruined, he pote 4 on to England, and 
worked here for some time, but apparently without success. He 
died in 1712. 

On the coast round Cape Commerell, British Columbia, are 
deposits of black sand which is found on examination a few inches 
below the surface to be full of specks of gold. A small quantity 
of the sand washed in a saucer displays numerous grains of pure 
gold in tiny scales, popularly called ‘‘ float gold.” The existence 
of the gold has long been known, but the difficulty has been to find 
a means of successfully and economically extracting it. Several 
machines have been tried but without success. A new attempt 
is, however, to be made with a machine invented in San Francisco. 
The machine consists of six drawers or layers of plates covered 
with amalgam. Each plate has holes punched through it about 
jin. in diameter. The gold-bearing sand is ‘‘dumped in” on the 
top plate, and water is turned on. The action of the water sets 
the sand in motion, and, with the gold, it passes through the holes. 
The sand falls from plate to plate-leaving behind it the loose, free 
gold, which attaches itself to the amalgam ; and by the time the 
sand has reached the sixth plate it is accompanied by very few 
grains of gold that have successively escaped attachment to the 
amalgam on the previous five plates. The processis simple, but is 
reported to be successful, and to more than pay expenses. 

AN experienced painter thus described the best way of giving a 
good priming to constructive work :—‘‘ To 1 gallon of raw oil I put 
11b. of litharge, and shake three or four times a day. After a few 
days allow it to settle, and then strain.” He thus insures a 
thorough incorporation of the dryer and the oil, and frees the latter 
from any fattiness. The lead is mixed with equal parts of this oil 
and turpentine for the first coat, and these thoroughly incorporated 
by agitation. For the second coat two ye of turpentine to one 
of oil are used, to which is added a small portion of japan. Two 
coats carefully applied, evenly laid with sufticient intervals after 
each for thoroughly drying, secure the main points sought ina 
priming or filler. This, when puttied, sandpapered, and ‘Jevelled 
down, is ready for a third coat of more body. For this ground 
lead reduced with turpentine and a small quantity of japan or gold 
size is recommended. Next follows a fourth coating, to which 
is usually added some permanent colour—for instance, ochre 
or umber, ground in equal parts of oil and japan. The colour used 
will be selected as well with reference to permanence as to the sub- 
sequent colour in which the work is to be finished. A coat of 
rough stuff to the hard wood is usually applied here, followed by a 
fifth coat of lead, thinned like the other with turpentine, to which 
is added a small quantity of japan. After being thoroughly sand- 
papered and worked down, it is ready for the colouring coats. The 
rationale of this process is that besides the litharge in the prepared 
oil, there is present in every coat the hard-drying japan, and eve 
coat is made flat by excess of turpentine. This secures a hard- 
drying, thin, compact and permanent surface. This is necessary, 
because the outer coats, both of the colour and the ultimate finish, 
must be necessarily hard-drying. From the nature of the exposure 
to which coach and car work is subjected, it follows that the outer 
coat, which protects the colours and work beneath, should be 
varnish in some form, 


MISCELLANEA, 


Visitors to the Paris Electrical Exhibition may hear the music 
and songs of the Opera and Theatre Francais by means of 
telephones, which have been fitted up in special rooms. It is 
stated that the transfer is so perfect that though a mile separates 
the places the singing is ret 9m undiminished purity. 

Tue steamer Harold, now lying in Dover Docks, has been 
specially fitted for the work of raising the wrecked German ironclad 
Grosser Kurfiirst, which lies in 90ft. of water off Folkestone. She 
is provided with one of Gwynne’s centrifugal pumps, driven by 
engines of 30-horse power, and has, the Z'imes says, a complete set 
of diving apparatus on board. 


TE German establishment of Messrs. Schwartzkopf has received 
an order from the Spanis: Government for one hundred fish 
torpedoes. Several of them will be tried during the next week at 
Kiel. The Chinese Government have also bought twenty fish 
torpedoes from this establishment, and it is said that the experi- 
ments mate with these submarine machines have proved very 
successful, 


Messrs. Caird and Purdie, the enterprising firm of shipbuilders 
who commenced operations at the Graving Dock Shipyard, Barrow, 
fully 1 hed an iron steamship, built by them for Messrs. 
Holman and Sons, London, and intended for the Baltic trade, on 
Saturday last. The vessel received the name of Raleigh from 
Miss Caird as she gracefully moved into the water. Her dimen- 
sions are 245ft. in length, 34ft. broad, depth of hold 17ft., tonnage 
1100. Messrs. Westray, Copeland, and Co. will supply the engines. 
The company have at present three vessels on the stocks, and trade 
prospects are very good. 


Ir had been intended to close the Polytechnic Institution finally 
on Saturday night, but the announcement that the company would 
be wound up and the building sold brought so many people to visit 
the old place during last week that it has been decided to continue 
the performances for another fortnight. The programme of enter- 
tainments which the directors have been enabled to offer, with the 
assistance of the several artistes who have given their services to 
the institution gratuitously, has been a varied one. From a 
paragraph in a notice issued by the directors it would seem that 
there is a possibility of the poets being purchased and the 
institution, perhaps, with some changes, being carried on “‘ by a 
syndicate of wealthy and influential gentlemen” as a place of 
popular science and harmless amusement. 


It is estimated that over 150 binders are now at work in the 
harvest fields of Great Britain, Mr. Walter A. Wood alone having 
eighty string binding machines at Long Sutton and elsewhere, 
all doing satisfactory work. On some farms the binder has 
worked through the whole harvest without giving five minutes’ 
trouble. At a trial on the 26th ult. by the Long Sutton Agricultural 
Society, Wood’s machine cut six acres of wheat in less than five 
hours, and did not miss tying a single sheaf, at the rate of one sheaf 
every two and a-half seconds, excepting at the time when the ball 
of twine ran short and was replaced by another. There was, 
unfortunately, no competition, but the judges, Mr. J. G. Hobson 
and Mr. George Skelton, awarded the prize to Mr. Wood for the 
great ingenuity and practical value of his machine. 


THE most flourishing branches connected with iron and steel are, 
according to Messrs. Bolling and Lowe’s Jron Trade Report, the 
shipbuilders and heavy engineering trades connected therewith. 
According to the most recent register at Lloyd’s, it appears that the 
number of steamers built in 1879 was, iron, 270, tonnage, 463,414 
tons; steel, 23, tonnage, 21,222 tons; total, 484,666 tons. In 
1880, iron ships, 401, tonnage, 487,404 tons; steel ships, 30, ton- 
nage, 38,164 tons ; total, 525,568 tons. In progress of building, 
Ist July, 1881, there were of iron, 550 ships of 900,000 tons ; and 
of steel, 50 ships of 120,000 tons; giving a total of 1,020,000 tons— 
an enormous increase upon last year’s operations, nearly doubling 
the figures in about six months. ‘Fhe number of steel boilers built 
was 1878-79, 220 ; 1879-80, 380; 1880-81, 500; and at the present 
moment there are 528 pairs of marine engines and boilers building 
of effective horse-power 500,000. 


A sHOCcK of earthquake was experienced in the mining district 
of ‘eversal, in Nottinghamshire, about noon on the 26th inst. In 
one of the pits belonging to the Stanton Ironworks Company the 
miners were so alarmed at the shock and the accompanying noise, 
that, thinking an explosion had occurred, they rushed to the 
mouth of the pit. The shock seems to have been severe enough to 
loosen bricks in several places. To show how far, however, imagi- 
nation may sometimes be called in to help one’s memory, it may 
mentioned that it is stated of the station-master of the village of 
Fackley that while sitting in his house he was thrown from his 
seat by the shock, and a quantity of plaster was detached from 
the ceiling. It need hardly be said that the shock necessary to 
dethrone anyone fairly seated would be sufficient to ruin the whole 
neighbouring district. There was no explosion in the mines or 
other circumstance to account for the phenomena, and an up- 
heaval of the floor of one of the pits indicated that the cause of 
disturbance was below the workings. One of the pits is 430 yards 
deep. The shock travelled in a north-west direction. 


A PROPOSAL has been made to utilise the vast water supply of 
the extreme north of America by closing the northerly outlet of 
the valley of the Mackenzie River at the line of 68 deg., and thus 
storing up the water of 1,260,000 square miles, to which could be 
added the water of other large areas. A lake would be formed of 
about 2000 miles in length by 200 of average width, which would 
cover with one continuous surface the labyrinth of streams and 
valleys which now occupy the Mackenzie Valley. It would be a 
never-failing feeder for the Mississippi, and would connect with 
Hudson Bay and the great lakes, and also with the interior of 
Alaska through the Yukon and its afiluents. The connection of 
the Upper Mississippi with Lake Mackenzie would be a compara- 
tively easy matter, and a vast amount of navigable waterway 
would be added to this river. The formation of Lake Mackenzie 
would also contribute to the proposed ship canal from Cairo 
(Illinois) to the Gulf of St. Lawrence by the almost straight line 
which cuts the Wabash Valley, the Lakes Erie and Ontario, and 
the Lower St. Lawrence. We do not know who makes the pro- 
posal, but the Z'imes seriously reports it. 


At the Durham University College of Physical Science, New- 
castle-upon-Tyne, a series of lectures on mining and surveyi 
during the session 1881-82 will be given as follows :—(1) Coa! 
and Metal Mining: A course of lectures will be given on coal and 
metal mining, on Monday and Friday afternoons, at 4°15. The 
course will include expeditions to objects of mining interest in the 
neighbourhood of Newcastle. The first lecture will be given on 
Monday, October 10th, in the Chemical Lecture-room, and the 
course will terminate about the 10th June, 1882. Fee, three 
guineas. (2) Certificated Managers: A class will be held at New- 
castle to prepare candidates for the certificated managers’ exami- 
nation, during the months of October, November and December, 
on Wednesday afternoons, at 5.15. (This howr is subject to 
alteration, should a later one be found more convenient to students.) 
The first lecture will be given on Wednesday, the 5th of October, 
in the Geological Lecture-room. A similar class will be held at 
University College (The Castle), Durham, from January to June, 
1882. Fee, for each class, one guinea. (3) Mine and Land 
Surveying: A joint course of lectures on surveying, including 
practice in the field, will be given by the professors of mathematics 
and mining, from January to June, 1882, on Friday afternoons, at 
two save. The first lecture will be given on Friday, the 20th 


January, in the Mathematical Lecture-room. Fee, two guineas, 
For further information, apply personally or by letter to the 
secretary, Mr. Theo. Wood Bunning, at the college, or to the 
rofessor of mining, Mr. John H. Merivale, who will attend on 

turday afternoon, the Ist October, at three o’clock, in the 
geological lecture room of the college, to meet intending students, 
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PUMPING ENGINES-SALFORD SEWAGE WORKS. 


MR. ARTHUR JACOB, C.E., SALFORD, ENGINEER. 
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THE pumping engines which are illustrated above and at page 170 | drainage of the site of the works, an abundant supply of good 
are now being erected by the Corporation of Salford at their sewage | water has been found, which will render the employment of 
outfall works, near Mode Wheel, Salford. Mr. Arthur Jacob, | either the river water or the condensed water from the hot 
Memb. Inst. C.E., is engineer for the works, and the engines and | wells unnecessary. 

pumps have been designed and constructed by Messrs. James | The slide andexpansion valves shown in the engraving above are 
Watt and Co., on a general specification, furnished by the engi- 
neer, of the requirements to be complied with. As the quantity 
of sewage and stormwater to be pumped will vary from a 
minimum dry weather discharge of 7500 gallons per minute, to 
a maximum, including a rainfall of jin. in twenty-four hours, 
of 21,000 gallons per minute, the power of the engines is 
intended to be applied in such a way that a single engine work- 
ing at a speed of twelve revolutions will raise 7500 gallons, 
whilst both engines working up to a speed of seventeen revolu- 
tions will deliver 21,000 gallons to the specified height of 43ft. 

It will be seen from the drawings that the arrangement of the 
engines and pumps is somewhat novel. The machinery is 
arranged in duplicate, each set of cylinders, pumps, and gearing 
being perfectly separate and detached from the other. The 
engines are of the compound rotative type, the high and low- 
pressure cylinders being placed vertically above the pumps, 
which are also vertical in their arrangement. The stroke of the 
engines and pump plungers being the same, 6ft., the power is 
transferred directly from the pistons to the plungers by steel | 
eonnecting rods and crossheads ; uniformity of motion is secured 
by a heavy fly-wheel of 12ft. diameter to each set of engines. 
The pumps are double-acting, the plungers being 28}in. in 
diameter, sliding somewhat loosely in a cylinder which is open at | 
both ends. Each pump has a separate suction and delivery | 
air vessel, and the valves are hanging flap valves faced with | for the Calcutta and South-Eastern Railway and Wurdah Coal 
leather secured by copper rivets. The condensers are of the | Railway. 
surface type, and are placed outside the main building; the | Tenders are to be delivered at the store department in the 
effluent water or clarified sewage from the precipitating tanks | India Office, Westminster, S.W., on Tuesday, 6th September, 
being used, before escaping into the river Irwell, for producing 
condensation. 

The pipes through which the clarified sewage is to pass are 
2in. diameter, and are so attached to the casing that by taking 
off the end of the condenser they can be easily cleaned from any 
deposit which may form inside them, whilst the steam will 
circulate freely round them. The air pumps are attached to the | 
sides of the main pumps, and are so arranged that the water. 
from the hot well can be forced into the sump wells at a higher 
level than the sewage can reach even during the time that the 
river is in flood. On such occasions the surface water rises to 
two feet below the level of the engine house floor, and to guard 
against the machinery and boilers being flooded, the whole 
has been fixed at a height of several feet above the level of the 
land adjoining the river. 

The engines are furnished with Porter’s governors, but a 
further provision has been made by the engineer to keep them 
under control by an automatic arrangement of floats and 
suitable gearing, by which steam is cut off when the sewage falls 
so low in the sumys as to cause any risk of the pumps 
drawing air. 

Steam is generated in four Lancashire boilers each 28ft. long 
and 7ft. diameter, and provided with five Galloway tubes in each 
flue. A Green’s economiser is employed for heating the feed- 
water, which is pumped from the sandstone substratum by a | 
special pump provided for the purpose. It was in the first 


off the steam at any portion of the stroke whilst the engine is 
in motion is fitted to each cylinder, and arranged so that 
steam may be cut off in the high-pressure cylinder as early as an | 
eighth of the stroke if required. These valves are worked by 
excentrics on the fly-wheel shaft in the usual way. 

The whole of the buildings, including the engine house, | 
mixing houses, and the manager’s house and committee room, | 
will be of a style in keeping with the excellent quality of the 
machinery. They are being constructed of stock brickwork with | 
red sandstone dressings, and their general character and design | 
will be such that they will compare favourabl 
best works of the same class in England. 

We pu 
the Salford Sewage Works generally, which in their magnitude 
and completeness will reflect credit on all who have had to do 
with their design and construction. 


OONTRAOTS OPEN. 


INDIAN STATE RAILWAYS—WHEELS AND AXLES FOR 
WAGONS, 5ft. Gin. GAUGE, 


They are to be addressed to the Secretary of State for Inia in 
Council, with the words, “‘Tender for Wheels and Axles, Broad 
Gauge,” on the left-hand corner of the envelope, and are to be 
placed in a box provided for that he panes in the store department. 

Following the general conditions of contract is a form of tender 
for 245 wheels and axles, as described in the specification, abstract 
of which is as follows :— 

The work required consists of 245 pairs of wheels, with axles fitted 
complete. The wheels and axles are shown at page 167. The axles 
are to be of the best double fagotted Yorkshire iron, made by the 
Lowmoor Company, or by Messrs. Taylor Bros., of Leeds. The 
tires are to be of the best kind of Bessemer or other steel, and 
persons tendering are to send with their tender a full description 
of the processes, and of the name and nature of the materials 
which they propose to use, and, in the event of their tender being 
accepted, they will be required to adhere strictly to the methods 
and materials which they have named init. The tires are to be 
finished off in the rolls without welds. After the tires are rolled 
and while they are still red-hot they must be covered with a layer 
of ashes, sand, or other similar material, and allowed to cool very 
slowly, or if preferred the tires may be jected to a subsequent 
annealing process. The wrought iron used for the bodies is to be 
best best Staffordshire, or other iron of similar quality in the 
opinion of the inspecting engineer. It must be well and cleanly 
rolled, and must be free from scales, blisters, laminations, cracked 
edges, defects and blemishes of every sort, and the name of the 
maker must be rolled on every piece. It must be of such strength 
and quality that it shall be equal to a tensional strain of not less 
than 24 tons per square inch of section, and shall indicate a con- 
traction of the tested area at the point of fracture of not less than 


instance intended to employ river water for the boilers, but 
during the excavation of the foundations and the subsoil 


1881, before two p.m., after which hour no tender will be received. | not to require turning either on the flange or side, but if not per- 


CHIMNEY 


20 per cent. The tests are to be conducted by some person approved 
by the inspecting engineer, who will report the result of them. 
No iron is to be used which, in the opinion of the inspecting engi- 


| neer, falls short of the tests or other requirements of this specifi- 


cylindrical separate expansion valves ; and apparatus for cutting | 


| the contract. 


y with some of the | 
| 


rpose at a future date to give a detailed description of | 


| 


| 
| 


| the lot from which the tested axles were taken 


cation. The expense of all tests must be borne by the contractor. 
The inspecting engineer for State railways is to have power to adopt 
any means he may think advisable in order to satisfy himself that 
the kinds of material stipulated for are actually used throughout 
The names of the makers from whom it is proposed 
to obtain the materials are to be submitted to the inspecting engi- 
neer for approval before the commencement of the work. Should 
the contractor proceed with any part of the work before receivin 
the approval of the inspecting engineer of the class and quality o 
the iron proposed to be used for the execution of the contract, and 
should the iron be su uently found, in the opinion of the 
inspecting engineer, to fall short of the requirements of this 
specification, the whole of the work thus manufactured will be 
rejected. 

Wheels. —The total diameter of the wheels at centre of tread is 
to be 3ft. 7in. The width between the wheels from back to back of 
flanges is to be 5ft. 3in, 

Axles.—The axles are to be 5fin. diameter behind the wheel 
seats, and tapered to 4fin. one foot from the centre. The wheel 
seat is to be 5fin. diameter. The journals are to 4in. in 
diameter. The axles are to be 4ft. llin. long between the wheel 
seats, and 8ft. ldin. long out to out. The journals are to be Sin. 
long. The axles are to be turned from the commencement of the 
parts passing through the bosses of the wheels to the ends, the 
journals being finished off bright. The ends of the journals are 
to be rounded to a radius of lin. The ends of the axles are to be 
cut off flush, and the centres for turning them are to be drilled 


TuIs contract relates to the supply of wagon wheels and axles | into the ends, 


Tires.—The tires are to be bored out to the diameter proper for 
the wheel bodies. They are to be shrunk on the bodies at a tempera- 
ture not exceeding that of a dull red heat. The tires should be 
rolled to the exact specified dimensions of the finished wheel, so as 


fectly true they must be turned to the specified dimensions, ey 
must be turned on the whole surface of the tread, and be when 
finished 34in. thick in the centre of the tread, and 5in. wide. One 
tire out of each charge of the mer or other apparatus in 
which the steel is melted is to be tested in the following manner :— 
The tire being placed in a running position and resting on a solid 
foundation, a weight of 20 cwt. will be allowed to fall freely on the 
rim, from heights of 10ft. and upwards, until the deflection of the 


| tire amounts to one-sixth of its original diameter on the tread ; a 
| piece will then be cut and machined cold from the tire tested as 


above, and be tested for tensile strength in a machine approved by 
the inspecting engineer. Should the tire show signs of cracking 
when submitted to the falling weight test, or should the piece 
submitted to a tensile test fail to stand a strain of 35 tons per 
square inch of original section, the whole of the charge of the 
Bessemer or other apparatus from which the tested tire was taken 
shall be rejected, unless it shall appear, by further tests of the 
same charge, that the tire selected did not fairly represent the 
quality of the lot. To ensure the proper tires being tested dis- 
tinguishing marks must be placed on every ingot made from each 
charge, and every tire when forged must bear the number of ingot 
from which it was taken ; 2 per cent. of the axles are to be tested 
by being bent cold over a 5in. bar, as shown on the drawing, and 
right angle. any of the axles tested show any sign of fracture, 

wil be rejected, 
unless it shall appear that the fractures are due to accidental 
circumstances, in which case such additional number of axles from 
the same lot will be tested as may be considered necessary by the 
inspecting engineer. 
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CONTRACTS OPEN—WHEELS, AXLES, AND AXLE-BOXES FOR INDIAN STATE RAILWAYS. 


(For description see page 166.) 
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Wrought Iren Bodies.—The wrought iron wheel bodies are to be 
3ft. 2in. in diameter outside, 11L}in. in diameter across the boss, and 
Sin. wide along the axles. They are to be made out of Kirtley’s 
rolled spokes and rims, there being nine pairs of spokes in each 
body. The rims and spokes are to be 3hin. wide when finished. 
The rims are to be accurately turned to the dimensions figured on 
the drawing. The spokes are to be gin. thick next the rim, increas- 
ing to jin. at the boss. The spokesare to be solidly glutted up and 
welded at the junctions of the rims, and welded up into one mass 
at the boss, with a circular plate of wrought iron solidly welded on 
each side so as to complete the boss to its proper size. The boss is 
to be well finished off on each side in dies under the steam hammer, 
and fullered out and cleaned up true between the spokes. It is 
then to be turned on each face and bored out to take the axle. 
Any wheel body showing a defective weld at either rim or boss 
when bored or turned will be rejected. The tires are to be secured 
to the rims by nine fin. steel screws tapped into both the rim and 
the tire. Great care must be taken in drilling the holes in the 
tires not to go deeper than the dimensions shown on the drawing. 
These holes must be tapped with a full thread within lin. from the 
bottom. In all cases the wheels are to require a pressure of 60 tons 
to force them on the axles. No keys will be uired. The 
wheels and axles are to be finished off in the best aoe of wheel- 
work, in exact accordance with bright steel gauges and templates, 
which must be prepared in triplicate to the satisfaction of the 
inspecting engineer before the work is begun, and which are to be 
considered the property of the Government of India. Each set of 
gauges and templates must be constructed inaccordance with those 
shown on the drawing, and must have neatly engraved on them 
the letters ““I.S.R.,” the number of contract, year of manufac- 
ture, and maker's name, and they must be fitted into a polished 
mahogany box, which is again to be packed in a case for transmis- 
sion to India. A sample pair of wheels, with axle fixed complete, 
is to be finished and approved by the inspecting engineer before the 
remainder of the order is proceeded with. The name of the manu- 
facturer of the wheels and axles, and the letters ‘‘I. 8. R.,” and 
the year of manufacture must be distinctly stamped on some con- 
spicuous part of every wheel body and axle, and the same on every 
tire, as near the inside edge as possible. The journals of the axles 
are to be carefully painted with three coats of white zinc paint or 
black varnish ; small pieces of wood accurately fitting the journals 
and projecting over the collars and up to the boss of the wheel are 
then to be placed round them, and secured by bands of hoop iron. 
The rest of the work is to be painted with two coats of white zinc 
paint, so that the whole may be protected from corrosion during 
the voyage to India. All the parts, particularly the journals, must 
be perfectly clean and free from rust at the time the paint or 
varnish is applied. Every pair of wheels and axles is to have such 

descriptive and shipping marks painted on it as the inspecting 
engineer may require. 

Drawings and Photographs.—The contractor is to supply, without 
charge, with his first delivery, seven sets of neatly-executed hand- 


made tracings on cloth of the wheels and axles as made. The | 


width of these tracings is not to exceed 25in., and they are to be 
delivered rolled up on a wooden roller, and not folded in any way. 
He is also to supply twelve unmounted photographs of the whecls 
and axles, not exceeding 10in. by 9in. 


WHEELS AND AXLES FOR CARRIAGES AND WAGONS, 
METRE GAUGE. 

_ The work required under the specification for these wheels con- 
sists of the supply and delivery in England of 1990 pairs of wheels, 
with axles fitted complete, the time and place of delivery of con- 
tract being the same as above. The wheels and axles are shown 
at page 167. The specification being almost the same as the pre- 

ng, it is not necessary to give it. 

Wheels.—The total diameter of the wheels at centre of tread is 
to be 2ft. Zin. The width between the wheels from back to back 
of flanges is to be 3ft. 2in. 

Azles.—The axles are to be din. diameter between the wheel 
seats. The wheel seat is to be 3jfin. diameter. The journals are 
to be 2}in. in diameter. The axles are to be 2ft. 11,4in. long be- 
tween the wheel seats, and 5ft. 3;4in. long out to out. The jour- 
nals are to be 6,;in. long. All the principal dimensions will be 
found in the drawings, page 167. 


AXLE BOXES FOR WAGONS, 5ft. Gin. GAUGE. 

The work required under this specification consists of the con- 
struction, supply, and delivery of 400 cast iron axle boxes com- 
plete, with gun-metal bearings and leather shields and washers, as 
shown on drawing, page 167. Tenders to be sent in as above. The 
iron castings are to be sound and clean, and are to be made of a 
strong mixture of metal of such quality that bars 3ft. 3in. long, 
2in. wide, and lin. deep, when placed edgeways on bearings 3ft. 
apart, will stand a weight of 30cwt. suspended from the centre 
without breaking. Bars for making these tests must be cast b2fore 
the commencement of and at such intervals throughout the con- 
tract as the inspecting engineer shall direct. These tests must be 
conducted on the contractor's premises and at his expense. The 
bearings are to be of gun-metal, which is to be composed of eighty- 
eight parts of copper and twelve of tin, without other admixture, 
and must be cast into ingots of about 801b. weight, and re-melted 
before being run into the moulds. If any ingot is found to differ 
from this specification, or to show the presence of other metals or 
impurities, the lot of ingots from which it was selected will be re- 
jected. The inspecting engineer will have one ingot in every 100 
tested by a metallurgist selected by himself, the cost to be borne by 
the contractor. The cost of each analysis will not exceed £3 3s. 
The leather shields must be made of the best description of leather, 
and of a quality to be approved by the inspecting engineer. 

Workmanship.—The whole ofthe fitting is to be done in the best 
possible manner. The spring seat and the top and side seats for 
the gun-metal bearing must be carefully cleaned out, and made 
perfectly flat. The axle guard guides must be clean and smooth 
on back and side, and must be at right angles to the spring seat, and 
the face for the cover dressed true with chisel and file. The bolt 
holes in the cover and box must be bored, and the cover attached 
by bolts to the box. The oil hole in the lower oil chamber must be 
bored, tapped, and fitted with a wrought iron screw bolt, and 
leather washer. The cover is to be made of cast iron, with a 
leather washer to make a tight joint with the box. It must have 
an oil hole drilled in it, which must be covered by a small 
neatly dressed wrought iron plate turning on a pin rivetted into the 
cover. The cover must be faced to suit the plate. The gun-metal 
bearing must be bored to the true diameter of the journal, the 
bored surface being finished up bright. It must also be dressed up 
true on top and sides, and well fitted into the axle box. The con- 
tractor is to — an axle journal of the size shown on the draw- 
ing, finished bright, and fitted into a cast iron box frame of suit- 
able construction to gauge all parts of the box asa whole. Other 

auges suitable to test the work in detail are to be made of steel 
in. thick in accordance with the drawings. 


AXLE BOXES FOR CARRIAGES AND WAGONS, METRE 
GAUGE. 


The work required under this specification consists of the supply 
and delivery in England of 4320 axle boxes complete, with gun- 
metal bearings, leather shields, and washers, also 1100 spare gun- 
metal bearings for ditto, as shown on page 167. 


THE EXPLOSION OF AN AIR VESSEL AT THE HIGHGATE WATER- 
WORKS.—The explosion of the air vessel at the waterworks at High- 
gate has again drawn attention to the possible danger of the air 
vessel system of getting the necessary pressure for forcing the 
water supply to buildings of high elevation, and to the relative 
merits of this system, and that of pumping against a head ina 
column, or tower, or with reservoirs on elevated grounds, 


BRITISH ASSOCIATION. 


SECTION G.—PRESIDENT'’S ADDRESS. 

The astonishing progress which has been made in the construction 
and application of machinery during the half century which has 
elapsed since the nativity of the British Association for the 
Advancement of Science, is a theme which I might with much 
complacency adopt in this address ; but instead of reviewing the 
vast, and exulting in our successes, it will be more profitable to 
ook to the future, and to dwell on our failures. It is but justice 
to say that by growing experience, by increased facilities of manu- 
facture, and by the exercise of much skill and ingenuity, we have 
succeeded in multiplying and expanding the applications of our 
chief motor, the steam engine, to an extent that would have 
appeared incredible fifty years ago, but the gratulation inspired by 
this success is clouded by the refiection that the steam engine, even 
in its best form, remains to this day a most wasteful apparatus for 
converting the energy of heat into motive power. Our predecessors 
of that period had not the advantage of the knowledge which we 
possess of the true nature of heat, and the conditions and limits 
affecting its utilisation. In their time heat was almost universally 
regarded as a fluid which, under the name of caloric, was supposed 
to lie dormant in the insterstices of matter until forced out by 
chemical or mechanical means. Although Bacon, Newton, 
Cavendish, and Boyle all maintained that heat was only internal 
motion, and although Davy and Rumford not only held that view 
but proved its accuracy by experiment, yct the old notion of caloric 
continued to hold its ground, until in more recent times Joule, 
Meyer, Codling, and others put an end to all doubt on the subject, 
and established the all-important fact that heat is a mode of 
motion having, like any other kind of motion, its exact equivalent 
in terms of work. By their reasonings and experiments it has 
been definitely proved that the quantity of heat which raises the 
temperature of a pound of water 1 deg. Fah., has a mechanical 
value equal to lifting 772 lb. one foot high, and that conversely 
the descent of that weight from that height is capable of exactly 
reproducing the heat expended. 

The mechanical theory of heat is now universally accepted, 
although a remnant of the old doctrine is displayed in the con- 
tinued use of the misleading term “latent heat.” According to 
the new theory, heat is an internal motion of molecules capable of 
being communicated from the molecules of one body to those of 
another, the result of the imparted motion being either an increase 
of temperature or the performance of work. The work may be 
either external, as where heat, in expanding a gas, pushes away a 
resisting body, or it may be internal, as where heat pulls asunder 
the cohering particles of ice in the process of liquefaction, or it 
may be partly internal and partly external, as it is in the steam 
engine, where the first eifect of the heat is to separate the particles 
of water into vapour, and the second to give motion to the 
piston. Internal as well as external work may be reconverted 
into heat, but until the reconversion takes place the heat which 
did the work does not exist as heat, and it is delusive to call it 
“latent heat.” All heat problems are comprised under the three 
leading ideas of internal work, external work, and temperature, 
and no phraseology should be used that conflicts with those ideas. 

The modern theory of heat has thrown new light upon the theory 
of the steam engine. We now know what is the mechanical value, 
in foot-pounds, of the heat evolved in the combustion of 1 lb. of 
coal. In practice we can determine how much of that heat is 
transmitted to the water in the boiler, and we are taught how to 
calculate the quantity which, in the process of vaporisation, takes 
the form of internal work. We can determine how much disap- 
pears in the engine in the shape of external work, including friction ; 
and the remainder, with the exception of the trifling quantity 
saved in the feed water, we know to be lost. Taking a good con- 
densing engine as an example, we may roughly say that, dividing 
the whole heat energy into ten equal parts, two escape by the 
chimney, one is lost by radiation and friction, six remain unused 
when the steam is discharged, and one only is realised in useful 
work. It may be fully admitted that the greater part of the 
aggregate loss is inevitable; but are we to suppose that the 
resources of science, ingenuity, and skill, have been exhausted in 
the attainment of so miserable a result? Nothing but radical 
changes can be expected to produce any great mitigation of the 
present monstrous waste, and without presuming to say what 
measures are practicable and what are not, I will briefly point out 
the directions in which amelioration is theoretically possible, and 
shall afterwards advert to the question whether we may hope to 
evade the difficulties of the steam engine by resorting to electrical 
methods of obtaining power. 

To begin with the loss which takes place in the application of 
heat to the boiler, why is it that we have to throw away at the 
very outset of our operations, twice as much heat as we succeed in 
utilising in the engine? The answer is that in order to force a 
transmission of heat from the fire to the water in the boiler, a 
certain excess of temperature over that of the water must exist in 
the furnace and flues, and the whole of the heat below the required 
excess must pass away unused, except the trifling portion of it 
which disappears in the production of draught. Further, that 
since we cannot avoid admitting the nitrogen of the air along with 
the oxygen, we have to heat a large volume of neutral gas, which 
has no other effect than to rob the fire. Considering what efforts 
have been made to facilitate the transmission of the heat by 
augmenting tlie evaporative surface, and using thin tubes as flues, 
it is vain to expect any great result from further perseverance in 
that direction, and unless'‘a method can be devised of burning the 
fuel insidé instead of outside the apparatus, so as to use the heated 
gases conjointly with the steam as a working medium in the engine, 
a remedy appears to be hopeless. We already practice internal 
combustion in the gas engine, and it is clear that with gaseous fuel 
at all events, we could associate such a mode of combustion with 
the vaporisation of water. We may even regard a gun as an 
engine with an internally burnt fuel, and here I may remark that 
the action of heat in a gun is strictly analogous to that of heat in 
a steam engine. In both cases the heat is evolved from chemical 
combination, and the resulting pressures differ only in degree. 
The gun is the equivalent of the cylinder, and the shot of the 
piston, and the diagrams representing the pressure exerted in the 
two cases bear a close resemblance to each other. While the 
powder is burning in the gun we have a nearly uniform pressure, 
= as we have in the cylinder while the steam is entering, and in 

th cases the uniform pressure is followed by a diminishing pres- 
sure, represented by the usual curve of expansion. If in the 
steam engine we allowed the piston to be blown out, it would act 
as a projectile, and if in the gun we opposed mechanical resistance 
to the shot we might utilise the effect in a quieter form of motive 
power. But itis a remarkable fact that such is the richness of 
coal as a store of mechanical energy, that a pound of coal, even as 
used in the steam engine, produces a dynamic effect about five 
times greater than a pound of gunpowder burnt in a gun. I can- 
not, however, on this account eneourage the idea that steam may 
be advantageously substituted for gunpowder in the practice of 


gunnery. 

And now to turn from the fire which is the birth-place of the 
motive energy, let us follow it in the steam, to the condenser, 
where most of it finds a premature tomb. From the point at 
which expansion com in the cylinder the temperature and 
pressure of the steam begin to run down, and if we could continue 
to expand indefinitely, the entire heat would be exhausted, and 
the energy previously expended in separating the water into steam 
would be wholly given up in external effect; but this exhaustion 
would not be complete until the absolute zero of temperature was 
reached—viz. 461 deg. below the zero of Fahrenheit. I do not 
mean to say that an ideally perfect engine necessarily involves 
unlimited ae. seeing thatif instead of discharging the steam 
at the end of a given expansion, we made the engine itself do work 
in ie par it, we might under the conditions of Carnot’s 
reversible cycle, so justly celebrated as the foundation of the theory ] 


of the steam engine, recommence the action with all the unutilised 
heat in an available form. But an engine upon this principle could 
only give an amount of useful effect corresponding to the difference 
between the whole work done by the engine, and that very large 
portion of it expended in the operation of compression, and this 
difference viewed in relation to the necessary size of the engine, 
would be quite insignificant, and would, in fact, be wholly 
swallowed up in friction. Carnot did not intend to suggest a real 
engine, and his hypothesis therefore takes no cognisance of losses 
incident to the application of an actual fire to an actual boiler. 
His ideal engine is also supy to be frictionless, and im- 
pervious to heat except at the point where heat has to be 
transmitted to the water, and there the condition of perfect 
conduction is assumed, In short an engine which would even 
approximately conform to the conditions of Carnot’s cycle is an 
impossibility, and a perfect steam engine is alike a phantom 
whether it : sought for in the cyclical process of Carnot, or under 
the condition of indefinite expansion. Puactically we have to deal 
with a machine which, like all other machines, is subject to fric- 
tion, and in expanding the steam we quickly arrive at a point at 
which the reduced pressure on the piston is so little in excess of 
the friction of the machine, as to render the steam not worth re- 
taining, and at this point we reject it. In figurative language we 
take a cream off the bowl and throw away the milk. We do 
save a little by heating the feed-water, but this gain is very small 
in comparison with the whole loss, What happens in the con- 
denser is that all the remaining energy which has taken the form 
of internal work is reconverted into heat, but it is heat of so low a 
grade that we cannot apply it to the vaporisation of water. But 
although the heat is too low to vaporise water it is not too low tovapo- 
rise ether. If instead of condensing by the external application of 
water, we did so by the similar application of ether, as proposed and 
practised by M. du Trembley twenty-five yearsago, the ether would be 
vaporised, and we should be able to start afresh with high tension 
vapour, which in its turn would be expanded until the frictional 
limit was again reached. At that point the ether would have to be 
condensed by the outward application of cold water and pumped 
back, in the liquid state, to act over again in a similar manner, 
This method of working was extensively tried in France when 
introduced by M. du Trembley and the results were sufficiently 
encouraging to justify a resumption of the trials at the present 
time, when they could be made under much more favourable con- 
ditions. There was no question.as to the economy effected, but in 
the discussions which took place on the subject, it was contended 
that equally good results might be attained by improved applica- 
tions of the steam, without resorting to an additional medium. 
The compound engine of the present day does in fact equal the 
efficiency of Du Trembley’s combined steam and ether engine, but 
there is no reason why the ether apparatus should not confer the 
same advantage on the modern engine, that attended its application 
to the older form. The objections to its use are purely of a prac- 
tical nature and might very possibly yield to persevering efforts at 
removal, 

I need scarcely notice the advantage to be derived from increas- 
ing the initial pressure of the steam so as to widen the range of 
expansion by raising the upper limit of temperature instead of 
reducing the lower one. It must be remembered, however, that 
an increase of temperature is attended with the serious drawback 
of increasing the quantity of heat carried off by the gases from 
the fire, and also the loss by radiation, so that we have not so 
much to gain by increase of euauaies as is commonly imagined. 
But even supposing the steam engine to be improved to the utmost 
extent that practical considerations give us reason to hope for, we 
should still have to adjudge it a wasteful, though a valuable 
servant. Nor does there appear to be any prospect of peor nea | 
with advantage any other form of thermo-dynamic engine, anc 
thus we are led to inquire whether any other kind of energy is 
likely to serve us better than heat, for motive power. Most ap 
especially those who are least competent to judge, look to elec- 
tricity as the coming panacea for all mechanica deficiency, and 
certainly the astonishing progress of electricity as applied to tele- 
graphy, and to those marvellous instruments of recent invention 
which the British Post-office claims to include in its monopoly of 
the electric telegraph, as well as the wonderful advance which 
electricity has made as an illuminating agent, does tend to impress 
us —_ faith in its future greatness in the realm of motive power 
as well. 

The difference between heat and electricity in their modes of 
mechanical action is very wide. Heat acts by expansion of volume, 
which we know to be a necessarily wasteful principle, while clectri- 
city operates by attraction and repulsion, and thus produces motion 
ina manner which is subject to no greater loss of effect than 
attends the motive action of gravity as exemplified in the ponder- 
able application of falling water in hydraulic machines. If then 
we could produce electricity with the same facility and economy as 
heat, the gain would be enormous, but this, as yet at least, we can- 
not do. At present by far the cheapest method of generating 
electricity is by the dynamic process. Instead of beginning with 
electricity to produce power, we begin with power to produce elec- 
tricity. As a secondary motor, an electric engine may, and 
assuredly will, play an important part in future applications of 
power, but our — inquiry relates to a primary, and not a 
secondary, employment of electricity. Thus we are brought to 
the question, from what source, other than mechanical action, can 
we hope to obtain a supply of electricity sufficiently cheap and 
abundant to enable it to take the place of heat as a motive 
energy. It is commonly said that we know so little of the nature 
of electricity that it is impossible to set bounds to the means of 
obtaining it, but ignorance is at least as liable to mislead in the 
direction of exaggerated expectation, as in that of incredulity. It 
may be freely admitted that the nature of electricity is much less 
understood than that of heat, but we know that the two are very 
nearly allied. The doctrine that heat consists of internal motion 
of molecules may be accepted with almost absolute certainty of its 
truth. The old idea of heat being a separate entity is no longer 
held, except by those who prefer the fallacious evidence of their 
senses to the demonstrations of science. So also the idea of elec- 
tricity having a separate existence from tangible matter must be 
discarded, and we are justified in concluding that it is merely a 
strained or tensional condition of the molecules of matter. 
Although electricity is more prone to pass into heat, than 
heat into electricity, yet we know that they are pews d 
convertible. In short, aon scarcely remind you that accord- 
ing to that magnificent generalisation of modern times, so 
pregnant with great consequences, and for which we are indebted 
to many illustrious investigators, we now know that heat, electricity 
and mechanical action, are all equivalent and transposable forms of 
energy, of which motion is the essence. 

To take a cursory view of our available sources of energy, we 
have, firstly, the direct heating power of the sun’s rays which as 
et we have not succeeded in applying to motive purposes. 

condly, we have water power, wind power, and tidal power, all 
depending upon influences lying outside of our planet. And, 
thirdly, we lon chemical attraction or affinity. Beyond these 
there is nothing worth naming. Of the radiant heat of the sun I 
shall have to speak hereafter, and bearing in mind that we are in 
search of electricity as a cause, and not an effect, of motive power, 
we may pass over the dynamical agencies comprised under the 
second head, and direct our attention to chemical affinity as the 
sole remaining source of energy available for our purpose. At 
present we derive motive power from chemical attraction through 
the medium of heat only, and the question is, can we with advan- 
tage draw upon the same source through the medium of electricity. 
The process by which we obtain our supply of heat from the 
exercise of affinity is that of combustion, in which the substances 
used consist, on the one hand, of those we call fuel, of which coal 
is the most important, and on the other, of oxygen, which we 
derive from the atmosphere. The oxygen has an immense advan- 
tage over every other available substance in being omnipresent 
and costless, The only money value involved is that of ,the 
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fuel, and in using coal we employ the cheapest oxidisable 
substance to be found in nature. Moreover the weight of 
coal used in the combination is only about one-third of the weight 
of oxygen, so that we only pay upon one-fourth of the whole mate- 
rial consumed. Thus we have conditions of the most favourable 
description for the production of energy, in the form of Leat, and 
if we could only use the affinities of the same substances with equal 
facility to evolve electric energy instead of heat energy, there 
would be nothing more to desire ; but as yet there is no appearance 
of our being able to do this. According to our present practice we 
consume zinc, instead of coal, in the voltaic production of electri- 
city, and not only is zinc 30 or 40 times dearer than coal, but it 
requires to be used in about six-fold larger quantity in order to 
develope an equal amount of energy. Some people are bold 
enough to say that with our present imperfect A ae He of elec- 
tricity we have no right to condemn all plentiful substances, other 
than coal, as impracticable substitutes for metallic zinc, but it is 
manifest that we cannot get energy from affinity, where affinity 
has already been satisfied. The numerous bodies which constitute 
the mass of our globe, and which we call earths, are bodies in this 
inert condition, They have already, by the union of the two 
clements composing them, evolved the energy due to combination, 
and that energy has ages ago been dissipated in space in the form 
of heat, never again to be available to us. As well might we try to 
make fire with ashes as to use such bodies over again as sources of 
heat or electricity. To make them fit for our purpose we should first 
have to annul their state of combination, and this would require the 
expenditure of more energy upon them than we could derive from their 
recombination. Water, being oxidised hydrogen, must be placed 
in the same category as the earths, In short, the only abundant 
substances in nature possessing strong unsatisfied affinities are 
those of —— origin, and in the absence of coal, which is the 
accumulated product of a past vegetation, our supply of such sub- 
stances would be insignificant. This being the case, until a means 
be found of making the combination of coal with oxygen directly 
available for the development of electric energy, as it now is of 
heat energy, there seems to be no probability of our obtaining elec- 
tricity from chemical action at such a cost as to supplant heat as a 
motive agent. But while still looking to heat as the fountain head 
of our power, we may very possibly learn to transmute it, econo- 
mically, into the more Pine’ A form of electricity. One method 
of transformation we already possess, and we have every reason to 
believe that there are others yet to be discovered. We know that 
when dissimilar metals are joined at opposite ends, and heated at one 
set of junctions while they are edel at the other, part of the heat 
applied disappears in the process, and assumes the form of an 
electric current, Each couple of metals may be treated as the cell 
of a voltaic battery, and we may multiply them to any extent, and 
group them in series or in trae Teg with the same results as are 
obtained by similar combinations of voltaic cells. The electricity 
so produced we term Thermo-electricity, and the apparatus by 
which the current is evolved is the thermo-electric battery. 

present this apparatus is even more wasteful of heat than the 
steam engine; but considering the very recent origin of this branch 
of electrical science, and our extremely imperfect knowledge of the 
actions involved, we may reasonably regard the present thermo- 
electric battery as the infant condition of a discovery, which, if it 
follows the rule of all previous discoveries in electricity, only 
requires time to develope into great practical importance. Now, if 
we possessed an eflicient apparatus of this description we could at 
once apply it to the steam engine for the purpose of converting into 
electric energy the heat which now escapes with the rejected steam, 
and the gases from the fire. The vice of the steam engine lies in 
its inability to utilise heat of comparatively low grade, but if we 
could use up the leavings of the steam engine by a supplemental 
machine acting on thermo-electric principles, the present excessive 
waste would be avoided. We may even anticipate that in the 
distant future a thermo-electric engine may not only be used as 
an auxiliary, but in complete substitution of the steam engine, 
But it is not alone in connection with a better utilisation of the 
heat of combustion that thermo-electricity bears so important an 
aspect, for it is only the want of an efficient apparatus for convert- 
ing heat into electricity that prevents our using the direct heating 
action of thesun’s rays for motive power. In ourclimate, it is true, we 
shall never be able to depend upon sunshine for power, nor need we 
repine on thataccountsolong as we have the preserved sunbeains which 
we possess in the condensed and portable form of coal; but in 
regions more favoured with sun and less provided with coal, the 
case would be different. The actual power of the sun’s rays is 
enormous, being computed to be pon to melting a crust of ice 
103ft. thick over the whole earth ina year. Within the tropics it 
would be a great deal more; but a large deduction would every- 
where have to be made for absorption of heat by the atmosphere. 
Taking all things into account, however, we shall not be far from 
the truth in assuming the solar heat, in that part of the world, to 
be capable of melting annually, at the surface of the ground, a 
layer of ice 85ft. thick. Now let us see what this means in 
mechanical effect. To melt 11b. of ice requires 1424 English 
units of heat, which, multiplied by 772, gives us 109,932 foot-pounds 
as the mechanical equivalent of the heat consumed in melting a 
pound of ice. Hence we find that the solar heat operating upon 
an area of one acre in the tropics, and competent to melt a layer 
of ice 85ft. thick in a year, would, if fully utilised, exert the 
amazing power of 4000 horses acting for nearly nine hours every 
day. In dealing with the sun’s energy we could afford to be wasteful. 
Waste of coal means waste of money,and premature exhaustion of 

beds, but the sun’s heat is poured upon the earth in endless profusion 
—endless at all events in a practical sense ; for whatever anxiety we 
may feelas tothe duration of coal, weneed have none as tothe duration 
of the sun. We have therefore only to consider whether we can 
divert to our use so much of the sun’s motive energy as will repay 
the cost of the necessary apparatus, and whenever such an appara- 
tus is forthcoming, we may expect to bring into subjection a very 
considerable proportion of the 4000 invisible horses which science 
tells us are to be found within every acre of tropical ground. But 
whatever may be the future of electricity as a prime mover, either 
in a dominant or subordinate relation to heat, it is certain to be 
largely used for mechanical purposes in a ene capacity, that 
is to say, as the offspring instead of the parent of motive power. 
The most distinctive characteristic of electricity is that which we 
express by the word “current,” and this gives it great value in 
cases where power is required in a transmissible form. The term 
may be objected to as implying a motion of translation analogous 
to the flow of a liquid through a pipe, whereas the passage of 
electricity through a conductor must be re ed as a wave-like 
action communicated from particle to particle, In the case of a 
fluid current through a pipe the resistance to the flow increases as 
the square of the velocity, while in the case of an electric current 
the resistance through a given ductor is a ¢ proportion 
of the ene! transmitted. So far, therefore, as resist i 


which generally foreshadows an important future. It forms a 
combined fixed engine and locomotive system of traction, the 
fixed engine being the generator of the power, and the electric 
engine representing the locomotive. Steam power may both be 
transmitted and distributed by the intervention of electricity, but 
it will labour under great disadvantages when thus applied, until a 
thoroughly effective electric accumulator be provided, capable of 
giving out electric energy with almost unlimited rapidity. This 
will be especially the case where the power of the stream is required 
for electric lighting, which in summer, when the springs are low, 
will only be required during the brief hours of darkness, while in 
winter the longer nights will be met by a more abundant supply of 
water. Even the fitful power of wind, now so little used, will 
probably acquire new life when aided by a system which will not 
only collect, but equalise the variable and uncertain power exerted 
by the air. 

In conclusion I may observe that we can scarcely sufficiently 
admire the profound investigations which have revealed to us the 
strict dynamical relation of heat and electricity to outward 
mechanical motion. Up to this time our knowledge of energy is 
almost confined to its inorganic aspect. Of its physiological 
action we remain in deep ignorance, and as we may expect to 
derive much valuable guidance from a knowledge of nature’s 
methods of dealing with energy in her wondrous mechanisms, it 
is to be hoped that future research will be directed to the elucida- 
tion of that branch of science which as yet has not even a name, 
but which I may provisionally term ‘‘ Animal Energetics.” 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for tle opinions of our 
correspondents. 


BRAKES ¢, REVERSED LOCOMOTIVE DRIVING WHEELS. 


Srr,—In your issue of the 19th inst. you say, in commenting on 
the experiments carried out at Blackburn in reference to the acci- 
dent there, ‘‘Locomotive driving wheels, when running the 
reverse way, are not effective in stopping a train.” At the British 
Association meeting two years ago, during the discussion of Capt. 
Douglas Galton’s paper on “ Brakes,” I described some experi- 
ments bearing on this, which I carried out with a small 4in. 
cylinder four-coupled locomotive, on a straight gradient of 1 in 25, 
A load was placed behind the engine just sufficient to force it 
slowly down the incline with the coupled wheels held skidded. 
Steam enough was then suddenly put on to drive the wheels the 
reverse way, the result being that the speed at once became con- 
siderably greater. When the rails were quite dry it was impossible 
to get the wheels reversed, but the experiment was tried many 
times, both with rails greasy and also thoroughly wet, the result 
being always the same. 

Capt. Galton, in explaining the diminished holding power of a 
braked wheel when skidded. now universally admitted, supposes 
the comparatively rough surfaces of wheel and rail as gearing into 
one another, so long as rolling contact continues ; but when sliding 
commences the wheel begins to skip over the inequalities on the 
rail, the loss of bite being in proportion to the speed. This is 
easily proved by drawing a nail along a file; the greater the speed 
the less the resistance. Now when driving wheels are skidded, 
the sliding speed is that%of the train ; but when the motion of the 
wheel is reversed, the sliding speed is that of the train plus that 
of the reversed wheels, and therefore the adhesion is, according to 
Capt. Galton, proportionately reduced. This would appear to be 
borne out by the experiments described, and it therefore seems 
that a skidded driving wheel is undoubtedly better than a 
reversed one, 

It may just be remarked that, if correct, this disposes of the 
theory that the diminished adhesion of a skidded wheel is owing 
to the polishing of the point of contact. It would be trespassing 
too much on your space to describe some further experiments made 
with a stationary wheel and a loose rail, the pull on which latter 
was measured by a dynamometer; suffice it to say that the above 
results were confirmed. 

While on this subject I should like to mention a curious fact in 
connection with the slip of driving wheels, which I do not think is 
generally known, viz., that driving wheels sometimes gain ground 
by slipping instead of losing it. That is to say, a sort of ‘‘ negative 
slip” takes place, and the wheels make fewer revolutions than 
the distance travelled requires. Some of your correspondents 
can doubtless supply some information respecting this point, which 
I should be very glad to have, as I am about to carry out further 
experiments. This kind of slip may possibly be due to curves, the 
outer wheel on a curve slipping forward instead of the inner 
wheel slipping back, according to the weight on each wheel, which 
varies much with the speed and super-elevation. But in inquiring 
into these matters it is exceedingly difficult to get trustworthy 
results. A. PERCIVAL HEYwoop. 

August 25th, 


THE BUENOS AYRES EXHIBITION. 


Srr,—I shall esteem it a favour if you will give publication to 
the following letter referring to the Buenos Ayres Exhibition. 


Martin G. DE YANIR, Acting Consul-General. 

Consulado General*de la Republica Argentina, 

19, Craven-street, Strand, London, August 19th. 
(TRANSLATION. ) 
- * Club Industrial, Proteccion al Trabajo, 
** Buenos Ayres, 7th June, 1881. 

‘*Sir,—I have the honour of enclosing a copy of the decree by 
which the Argentine Government cedes the space known as ‘ Plaza 
Once de Setiembre’ for the Machinery Department of the South 
American Continental and International Exhibition. 

‘‘This new site is much larger than the one we had before, and 
the interest manifested in the Exhibition in Europe, as well as in 
the other South American nations, makes us lock for results 
beyond our first anticipations. 

‘*The opening is fixed for the 15th February, 1882. We have, 
then, only eight months before us, and a great number of machine 
constructors have not yet indicated the nature of the machinery 
they intend exhibiting, or space required. 

“Tt is of great importance to act promptly, so that the machinery 
exhibits should represent, as perfectly as possible, the exact state 
of the actual international productions. 

**You will understand the urgent necessity of informing me, as 

tely as possible, of the space required, as the committee over 
which I have the honour to preside rely absolutely on you to help 
it to bring the undertaking to a successful issue. The object you 
should endeavour to obtain is the remittance of new and perfected 


is 
concerned electricity has a great advantage over water for the 
transmission of power. The cost of the conductor will, however, 

a grave consideration where the length is great, because 
its section must be increased in proportion to the length to keep 
the resistance the same. It must also be large enough in section 
to prevent heating which not only represents loss, but impairs con- 
ductivity. To work advantageously on this system, a high electro- 
motive force must be used, and this will involve loss by imperfect 
insulation, increasing in amount with the length of the line. For 
these reasons there will be a limit to the distance to which elec- 
tricity may be profitably conveyed, but within that limit there 
will be wide scope for its employment transmissively. Whenever 
the time arrives for utilising the power of great waterfalls the 
transmission of power by electricity will become a system of vast 
importance. Even now small streams of water inconveniently 
situated for direct application may, by the adoption of this prin- 
ciple, be brought into useful operation. For locomotive pree 
also we find the dynamo-electric principle to be available, as 


instanced in the very interesting example presented in Siemens s 
ch has already attained that degree of success 


electric railway, whi 


; and as between this and the opening of the Exhibition 
new and important inventions may be — you are by us 
authorised to receive, up to the 15th ber, all requests for 
space made for this object, always being understood that the 
delivery should take place early in January. 

+ i remain, Sir, 

“Yours obediently, 
“ENRIQUE URIEN.” 


(Signed) 


STEEL Vv. IRON FOR SHIPS. 

Sirn,—In your article in last week’s number of THE ENGINEER, 
on the subject of a short paper I read at the late meeting of the 
Mechanical Engineers in Newcastle, there is an allusion which I 
think may possibly lead to a wrong conclusion as to the addition to 
dead-weight carrying capacity by building a vessel of steel. You 
say : ‘‘ Now inasmuch as, under existing circumstances, steel ships 
can be built, say, 10 per cent. lighter than iron hulls, the ore ship 
would carry 10 per cent. more if built of steel than iron ”—the 
inference being that the reduced weight of the hull would equal 
10 per cent, of cargo carried. This would be an erroneous inference, 


inasmuch as the cargo is generally very much heavier than the 

entire equipped weight of the vessel, and in an ore carrier of, say, 

1800 tons or 1900 tons dead-weight capacity, the increased dead 

weight would probably not amount to more than from 3 per cent. 

to 5 per cent. upon the cargo, even if it amounted to 10 per cent, 

of the weight of the hull. JOHN PRICE. 
Rose Villa, Jarrow-on-Tyne, Aug. 25th. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


Srr,—As there is a question raised at the present time with 
regard to the benefits and privileges of the members of the Institu- 
tion of Mechanical Engineers, I think it is just the time to bring 
forward one of their grievances in the public papers, as it is the 
only means of impressing upon the Council that something should 
be done with regard to the opening of the Institution library 
during the evenings. 

No doubt you are aware that the Institution of Mechanical 
engineers has a first-class library of scientific and mathematical 
books ; but I am sorry to say that they are not in the reach of the 
members. In the first place the Institution closes its library at 
four o’clock during week days, except on Saturday, when it is two 
o’clock p.m. How, then, can members, who are engaged at their 
professional duties during the day, have an ey of consult- 
ing the books? The only means of getting a book is by sending a 
messenger to the library and leaving a deposit of £2 ; then you are 
only allowed the book fourteen days, which is not long enough to 
study a highly scientific book. 

What.I should propose is that the library be kept open for two 
or three evenings a week until ten o’clock, p.m. Surely this would 
not be too much expense for the Institution, as it would only 
involve the keeping of an attendant during those few extra hours. 

I trust the Council will take this matter up and fully consider 
it, and at the same time hope you will allow it full discussion in 
your valuable columns, A MEMBER. 

London, August 26th. 


Srr,—Your able article the Institution of Mechanical 
Engineers points to a decidedly weak point of long standing. The 
“‘washy” nature of the discussion was painfully apparent at the 
Newcastle meeting. 

I think the following arrangement would enhance the value of 
the debate :—(1) All papers brought before the Institution should 
be printed in a pamphlet form, and sent to each member a fortnight 
or three weeks before the meeting takes place. (2) Members not 
being able to attend the meeting should have the privilege of 
expressing their views to the secretary in writing, to be afterwards 
published in the ‘‘ Proceedings,” providing they are worth publica- 
tion. (3) In order to save time, papers should ‘‘ be taken as read.” 

Members wishing to take part in the discussion would have 
plenty of time to get thoroughly up in their subject; and the 
second suggestion, if carried out, would give the ‘‘ silent member,” 
who is not accustomed to face an audience, the opportunity of 
making his views known. I hope some active member will take 
the matter up, and that before long we shall be relieved of the 
painful feeling of listening to hastily prepared language that often 
wanders away from the subject under discussion. 

August 27th, THE SILENT MEMBER. 


VACUUM BRAKES, 

Sir,—I see in your last paper several bits about continuous 
brakes. Now, Sir, I have had a lot of experience with all kinds of 
brakes, and the thing is this—we drivers see that we are going to 
get into a lot of trouble with this one. Now, Sir, here is what I 
want to know: What is a man to do in a case like this? One of 
my mates, about ten days ago, had to run a very heavy train from 
St. Pancras to Leeds, equal to twenty-five coaches. They were 
fitted with the automatic vacuum brake. He finds he cannot get 
steam to work the train, because of his vacuum ejector blowing 
away in the smoke-box all the time, and damping his fire ; so what 
is he to do, but shut it off, and do without it? Well, he ends by 
running past Normanton station, and is suspended for fourteen 
days. Now, Sir, if he had lost a lot of time with his train, he 
would have got into trouble just the same ; and we think it is very 
hard, Sir. We do not want a damper in our smoke-box ; for what 
with heavy trains and bad weather we are hard put to it at any 
time. So what is the use of the automatic vacuum, when it is shut 
off, and a bridge come down—as you mention in your last paper ? 
It is a regular nuisance, and no help tous. If it was not for our 
steam brake we should be bas | badly off ; and this is not much 
good without you have got 120 Ib. of steam. 

Kentish Town, August 30th. A Mipranp Driver. 


Messrs. W. H. anp L. CoLiineripcr, of the City Press 
announce the completion and occupation of their new buildings 
148 and 149, Aldersgate-street, which have been erected upon the 
site of the offices destroyed by fire in April of last year. 


THE WOOLLEN MANUFACTURES EXHIBITION AT THE CRYSTAL 
Patace.—The following prizes have been awarded the several 
exhibitors of machinery. at this_exhibition :—The gold medal of 
the Waser Company of Drapers to W. and J. Galloway and 
Sons, Manchester, for engine and shafting working the machinery 
in the exhibition, In Class 1—machinery—the grant of the 
Worshipful Company of Merchant Taylors for prize medals for 
machinery, has nm applied as follows :—Gold medals: Platt 
Brothers and Co., Limited, Oldham; John Tatham, Rochdale ; 
George Hodgson, Bradford. Silver medals: Houghton, Knowles, 
and Co., Leeds; Hutchinson, Hollingworth, and Co., Limited, 
Dobcross, near Manchester; John Leeming and Son, Bradford; 
Asa Lees and Co., Limited, Oldham; John and William M‘Naught, 
Rochdale; John Petrie, jun., Rochdale; J. H. Riley and Co., 
Bury, near Manchester; Leeming Webster, Batley Carr. Bronze 
medals: Aublet, Harry, and Co., London; Wilhelm Barfuss, 
Apolda, Thuringia; H. F. Baumann, Calw, Wurtemberg; Poly- 
dore Bevernage-Standring, Ghent; Biernatzki and Co., Hamburg ; 
Burgon and Ball, Sheffield; E. Cornely, Paris; Frister and Ross- 
mann, Berlin; James Heselwood, Leeds; John Ingham and Sons, 
Thornton, near Bradford; Kempe and Co., Leas, for washing 
machine; Kirting Brothers, Manchester ; J. Parkinson, Bradford ; 
Schirmer, Blau, and Co., Berlin; James Yates and Son, Cleck- 
heaton. 


UniteD StTaTES GOVERNMENT EXAMINATION OF GUN INVEN- 
TIONS.—By the Act making appropriations for ‘‘ fortifications and 
other works of defence, and for the armament thereof, for the fiscal 

ear ending June 30, 1882, and for other purposes,” approved 
March 3,-1881, the President is authorised to select a board, to con- 
sist of one engineer officer, two ordnance officers, and two officers 
of artillery, whose duty it shall be to make examination of all 
inventions of heavy ordnance and improvements of heavy ordnance 
and projectiles that may be presented to them, including guns now 
being constructed or converted under direction of the Ordnance 
Bureau ; and said board shall make a detailed report to the Secre- 
ja’ & of War, for transmission to Congress, of such examination, 
with such recommendation as to which inventions are worthy of 
actual test, and the estimated cost of such test, and the sum of 
25,000 dols., or so much thereof as may be necessary, is hereby appro- 

riated for such purpose. In conformity with this Act the War 
Tepnclaant has issued an order for a board of officers to assemble 
at the Armoury Building, New York city, July 13, for poy 2 
of making examinations of all inventions referred to in the iow, 
and making a detailed report with recommendations as to what 
inventions are worthy of actual test and the estimated cost of such 
test. The Chief of Ordnance, at Washington, will furnish the 
board with all the information on the subject in his ession, and 
all persons interested in such inventions are invited to submit to 
the board plans, specifications, and models, the mode of construc: 
tion, cost, &c. 
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PUMPING ENGINES.—SALFORD SEWAGE WORKS. 
MR, ARTHUR JACOB, C.E., SALFORD, ENGINEER, 
(For description see page 166.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsuHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC,—A. Twiermever, Bookseller, 
NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-Street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to peor and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing tions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

F. G. R.—You must say whether the wheels are of wood or of iron, and 
whether road wheels or gear wheels, and the general character of the wheels, 

J. C.—All the work obtained from steam in expanding by means of ordinary 
engines would be lost in your rotary engine, and the practical difficulties 
connected with the employment of the very jinely-chambered discs would be 
insurmountable. Five minutes of dirty steam would render the engine 


powerless. 

A Susscriper Since 1872.—J/ your machine is entirely different in important 
particulars your patent would probably be held good. If it is only an 
improvement on that you have made for a client, it probably would be held 
acolourable evasion. Having been engaged for a considerable time in 
perfecting an invention for a client, and having subsequently taken out a 
patent for a machine to perform the same work, unless the machine is 
entirely different you might sind some difficulty in proving that the prin- 
ciple of the invention was not conveyed to you by your client. 


AMERICAN LOCOMOTIVE HEAD-LIGHT LAMPS. 
(To the Editor of The Engineer.) 
Sir,—I shall feel much obliged if any of your readers can tell me where 
I can get lamps similar to those used for head-lights on 


NON-FREEZING MIXTURE PRESSES AND 


(To the Editor of The Engineer.) 

Sir,—Permit me to ask through your valuable columns what liquid 
that will not freeze is the best for a press, as, for inst. , the hydrauli 
elevator or crane. Can anything be added to water for the purpose? In 
my case it would be ex , and pure water would freeze and not 
answer. I have been told that glycerine has been used with water, and 
that spirits of wine or whisky may also be used, but I should like to 
know what quantity of either of is necessary, that freezing may 
not take place at, say, 12 deg. Fah. Constant READER. 

Bradford, August 25th. 


THSE EXPANSION OF IRON. 
(To the Editor of The Engineer.) 


Sir,—Will you allow me through the medium of your columns to ask 
for some information on the following subject? I wish to know what 
will be the influence exerted by ae and contraction in a piece of 
iron rolled from a pile composed of three or four different qualities of 
metal, each of them having, I presume, a distinct coefficient of expan- 
sion; then, as each of them expands in a different ratio from its com- 
angen at any given temperature, will not each difference tend to break 

welds in which the pile is composed and cause laminations in the iron ? 

Leeds, August 27th. L, J. B. 
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DEATH. 


On the 25th August, at 60, Palace-gardens-terrace, Kensington, aged 67, 
Mary Ecizapern, widow of IsamBaRD KINGDOM Broneu, Civil Engineer, 
and eldest daughter of the late William Horsley, Mus. Bac, 
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ENGLISH AND FRENCH NAVIES, 


Mr. TREVELYAN drew a comparison between our own 
Navy and that of France on August 17th. Comparisons are 
proverbially odious, Nevertheléia they are in some cases 
necessary, and our officials may be justified in making 
them in order to meet those which are often unfairly drawn 
by irresponsible lecturers or writers. Mr, Trevelyan 
states that we have twenty-seven modern ironclads, includ- 
ing coast defenders in commission and reserve, against 
thirteen French vessels of the same character. Of obsolete 
ironclads and coast defenders we have twenty and France 
twenty-three ; nevertheless, throwing out of our category the 
Scorpion, Viper, and Vixen, our remaining seventeen ships 


of this class have 120,000 tons burden and 270 guns, against 
106,000 tons and 170 guns of the French twenty-three 
vessels, In all, Mr. Trevelyan stated, France has 
pr pe Pg ironclads of every class, and ee forty-seven, 
of which numbers only, ten French vessels are in commis- 
sion and twenty-seven English. We, however, are only 
building ten ironclads, and the French seventeen. Speak- 
ing generally, then, Mr. Trevelyan considers that the 
superiority which we deem n to our security is 
fairly maintained, although it is desirable that we should 
increase our building operations. It is, however, felt to be 
undesirable that we should be drawn into competition with 
Italy in building monster ships, and the decision has been 
arrived at that two vessels of the Collingwood type, of 
9000 tons, at a cost of £500,000 each, should Rc outa’ to 
one like the Duilio or the Italia of 14,000 tons, costing over 
£1,000,000. This may be taken as the key-note of our 
crm views as to construction, The ships at present 

uilding are to be hastened forward. The Ajax, Agamem- 
non, Polyphemus, and Conqueror are to be shortly com- 
—_ and the Majestic, Colossus, and Collingwood are to 

largely advanced during the year. 

As to guns, the 27-ton guns of the French Navy are 
inferior to those carried on board the Thunderer and 
Dreadnought—38-ton guns, The Germans may have a 
few new type guns, but the ships of Chili and Japan are 
the only vessels which are wale armed with the most 
modern ordnance. Mr. Trevelyan is anxious to point 
out, therefore, that although we are deficient in the 
power of our ordnance, as compared with a standard based 
on new arms now existing, yet none of the more powerful 
of our neighbours are in a better position. Elswick is 
gradually supplying us with new type breech-loading guns 
of 43 tons, 10in. guns of 26 tons, and 9in. guns of 18 tons, 
8in. = of 12 tons, as well as 6in. guns of 4 tons. This, 
we think, is a fair summary of the case of ships and their 
guns as put to us by Mr. Trevelyan, and we do not now 
speak of the question of torpedoes or machine guns, which 
together constitute a special branch of naval warfare. On 
this summary we would make a few observations. 

As to the numbers of modern ironclad ships, we hardly 
know how the twenty-seven ships are made up. We have 
six first-class sea-going turret ships to all intents and 

urposes finished, namely, the Inflexible, Dreadnought, 
underer, Devastation, Monarch, and Neptune. We have 
twelve first-class broadside vessels—Alexandra, Temeraire, 
Hercules, Sultan, Bellerophon, Swiftsure, Invincible, Iron 
Duke, Audacious, Triumph, Penelope, and Superb. Five 
protected shi hannon, Nelson, Northampton, Belleisle, 
and Orion, This would make twenty-three ; and the other 
four might be the Glatton, Hotspur, Rupert, and Prince 
Albert. Mr. Trevelyan, however, reckons the Inflexible 
as building, and we sup that the Neptune, Belleisle, 
and Orion are also omitted, and the coast defenders, Gorgon, 
Cyclops, Hecate, and Hydra are included. This requires 
to be made clear, in order to understand what vessels 
constitute the ten which are “building.” The Conqueror, 
we are told, will be “all but completed” this year. Any- 
one who has recently seen her at Chatham will not accept 
this in the sense in which the Inflexible is, we suppose, 
termed also “almost complete.” We fear this term must 
apply to a considerable period of the vessel’s growth. 

On the subject of numbers, however, we have nothing 
to remark. There can be no question that at present our 
fleet is much stronger than that of France, and that in 
numbers, that of no other Power comes near to it. There 
is, however, one sentence that we regard as unfortunately 
misleading, namely, the comparison made between the 
number of guns carried by our coast defenders and second- 
rate broadside ships, as compared with those of France. 
Anyone unacquainted with the details of the question would 
surely suppose that Mr. Trevelyan had in the one case, 
where our numbers are less than those of France, inci- 
dentally mentioned the guns to show that even then our 
guns outnumber those of the French vessels. Surely they 
would experience rather a shock on finding that had such 
a comparison been made between other classes of vessels, 
it would be found that the French ships carry a larger 
weight of ordnance than our own. So much is this the 
case, that we regard it asa feature calling at present for 
special attention. We expect on the completion of the 
Conqueror, Ajax, Agamemnon, Colossus, and Majestic, to 
have eleven first-class turret’ sea-going ships. This class, 
including the Inflexible, constitute our strongest and 
hardest hitting group of ironclads—although we also have 
the twelve broadside vessels, and the protected vessels 
enumerated above. Against these the French have the 
barbette types, such as the Admiral Duperré, and other 
smaller barbette and broadside ships outnumbering our 
own broadside vessels, In short, our authorities have 
rather preferred the turret type, and the French the 
barbette or broadside for their heaviest ships respectively. 
We have our reasons, and unquestionably good ones, for 
our decision, but it is idle to shut our eyes to the fact that 
in weight and number of guns we compare badly with the 
French. Take the case of the Inflexible and Admiral 
Duperré. The Inflexible carries four 80-ton guns, The 
Admiral Duperré has four heavy guns—about 47 tons 
weight, we think—and fourteen light broadside guns, 
The same comparison will be found throughout. We have 
the heavier guns, and the French the greater numbers. 
It will be found, however, as we say, that per ton of ship 
the French carry a considerably greater weight of ordnance 
than ourselves, that weight being made up of a larger 
number of smaller pieces, 

Until recently, we could claim the advantage that the 
lighter guns of the French were incapable of piercing our 
armour, while our turrets enabled our guns to act on both 
sides of the ship to a ter extent than the turntables of 
the barbette ships. In fact, we are far from advocatin 
the barbette type. We neither defend the exposure o 
men, nor the employment of a ring of armour to cover a 
single gun when a moderate increase would enclose a pair. 
What we do say, however, is that the main artille 
feature of the most modern t of English and Frenc 
ships is that, ton for ton, the French carry a greater weight 
of ordnance and a number of guns out of all comparison 


with our own. We think that the House unintentionally 
received the opposite impression from Mr, Trevelyan’s 
speech. This is greatly to be regretted. In many posi- 
tions the Inflexible, the largest man-of-war afloat, can only 
fire two guns, This is ing to a great length the 
principle which Mr, Trevelyan in another case repudiates 
that of “ putting all our eggs in one basket.” Surely it is 
well to compare the principles of construction of our first- 
class ships with those of France—not the number of the 
ye carried by obsolete or exceptional types. We 

ave admitted, however, that there existed sound reasons 
for preferring the turret system. Unfortunately the 
modern development of power in new type guns now 
seriously modifies the conditions of the question. Instead 
of our armour being any longer impregnable to guns of a 
second class, even the Yin. new type gun of 18 tons is 
capable of rie the armour of any ship we possess, 
except the Inflexible. In support of this we would instance 
the fact that a Krupp gun of about this calibre and weight 
twice penetrated 20in. of iron at Meppen, the steel shells 
passing on uninjured for over 3000 yards. Such shells 
might not merely have carried dead metal into our ships, 
they might have entered intact and burst in the interior, 
and it is obviously possible that such guns — be carried 
in the broadsides of French vessels, although we do not 
say that they are so mounted already. It appears to us 
most ni then to obtain a corresponding advantage 
for our own shi as far as feasible. eare urging it on 
the score of the increased powers of penetration of the 
lighter guns, but it is questionable whether the fact of a 
foreign Power in a measure dispensing with armour and 
exposing the men is not in itself a move which takes 
advantage of the peculiarity of our armament. Except 
with machine guns the Inflexible has no light pieces with 
which to fire at the detachments of the Admiral Duperré in 
the barbette towers, and she would even be wasting strength 
in firing her 80-ton projectiles at the thin broadsides. In fact, 
the meeting of these ships would illustrate the deficiency 
we indicate. Surely it must be felt that our turret ships 
are a too exclusively with the view of very heavy 
work. eir powers of offence against inferior adversaries 
would be enormously augmented by the addition of lighter 
new type guns, It would, perhaps, be absurd deliberately 
tosend the Inflexible against anything very disproportionate 
to herself ; yet surely it would be occasionally convenient 
that she should have the power of firing something smaller 
that a 1700 lb. projectile. We believe, then, that means 
should be rent to introduce new type medium guns, as 
far as practicable, into the armaments of our armour-clad 
vessels, 

Most naval men, we think will consider that the 
smaller vessels, with powerful guns, may be preferable to 
monsters, and also they will approve of the swift un- 
armoured ships, carrying powerful guns, of which mention 
was made. We observe that fifteen knots is fixed as the 
speed. Do not the vessels recently made at Elswick for 
China, each carrying two long 25-ton breech-loading guns 
and four 40-pounders, besides field and machine guns, 
deserve attention? These vessels are only 1400 tons, 
and have achieved sixteen knots speed. Finally, with 
regard to Mr. Trevelyan’s desire for arriving at the best 
gun that can be invented, we would endorse the wish 
expressed in the 7'mes, for competition among all the best 
manufacturers, especially inviting Krupp for the reasons 
we have recently given. 


RAILWAYS IN THE AUSTRALIAS. 

A FEDERAL Australia may perhaps never be realised, but 
with the great growth of at least three of the five 
colonies, the questions relating to intercommunication by 
railway suggest the urgent necessity for a federal railway 
commission. Some of the first duties of such a commis- 
sion should be to take into consideration the important 
problems involved in these questions, and particularly the 
settlement or determination of the directions which should 
be taken by the great trunk lines which are under considera- 
tion by the colonies or have been commenced, and above all 
it should take into consideration the question of the gauge 
to be adopted by these railways, so as to secure as soon 
as possible a uniform gauge throughout all Australia. 
It is a most unfortunate thing for the welfare of, and the 
cheapest possible intercommunication between, the colonies, 
that the same gauge is only adopted in two colonies, 
namely Victoria and South Australia, where the 5ft. 3in. 
gauge is in use for the main lines. But in the latter colony 
the 3ft. Gin. gauge is adopted for branch and all new lines. 
In New South Wales the standard gauge of this country, 
America, and most of Europe has been adopted, while in 
Queensland the gauge is 3ft. Gin. So long as the colonies 
contained but a small and chiefly agricultural popula- 
tion, with no great necessity for frequent intercommunica- 
tion, the gauge adopted was not, or has not been, a matter of 
pressing importance. The colonies are, however, rapidly 
growing in pqpulation, and the manufacturing, mining, and 
other industries other than farming or stockbreeding, are 
making such rapid strides that the construction of trunk 
railways is becoming one of the leading questions for the 
consideration of the respective colonial Governments. With 
these the chief difficulty is the cost of construction, which 
is a matter of much weightier consideration with respect 
to railways that are to introduce populations to open up 
a country, than it is with railways which are to serve an 
already existing population needing the means of transport. 
For this reason almost all Australian railways have been 
made by, or have become Government property, no other 
capitalist being able to afford to invest in undertakings, 
the direct value of which can only show itself in dividends 
after the lapse of years, though the indirect value to the 
state may be great. 

At the end of 1879 Victoria possessed 1125 miles of rail- 
way; New South Wales, 736; South Australia, 559 ; 
Queensland, 503 ; and Western Australia, 72. In all the 
three first mentioned considerable additions have been made 
since the commencement of 1880, and New South Wales 
and Queensland are both pressing for great trans-con- 
tinental lines. Both countries pro to construct these 
and other lines for opening up the country by land grants 
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to capitalists who will undertake the work. For similar 
purposes New South Wales has already alienated 
16,357,000 acres of land out of a total of 208,000,000, 
leaving 191,643,000 still unalienated. Queensland con- 
tains 428,492,800 acres. Of this 3,442,389 acres have been 
alienated, and taking the estimated capital required for 
the new railways at £4,000,000, and reckoning the land 
worth Gs, 8d. per acre all round, 12,000,000 acres would 
have to be alienated to construct the line, leaving about 
409,000,000 acres untouched. The chief railways proposed 
are a trans-continental line from Roma to Point Parke in 
the gulf of Carpentaria, and a grand trunk line to New 
South Wales. For the purpose of determining the 
direction of the former, Mr. Watson, M.I.C.E., com- 
menced a preliminary survey in January, and in June 
handed in to the Government the last of a series of 
reports on the nature of the country, probable nature of 
the engineering work, quantity of timber, mineral districts 
passed through, and other matters of interest in forming a 
conclusion as to the feasibility of the project. His reports on 
some parts of the country are highly favourable, though rain 
falls seldom or irregularly in others, and water would be 
scarce until storage works—for which there are apparently 
great natural facilities in some districts—have been con- 
structed. Timber, however, is not plentiful, and that re- 
quired for sleepers would have to be purchased in consider- 
able quantities, or metallic sleepers used instead, if these 
could be sufficiently cheaply made. In some districts this 
would be almost necessary as a protection from insect 
destructiveness. The Queensland Governmeut looks very 
favourably upon the scheme for constructing this line, and 
it issupported by the South Australian Government; andthe 
New South Wales Government also early this year advo- 
cated a speedy union, both as to railways and tariffs with 
New South Wales, this Government expecting that English 


private enterprise might be looked to to take the work up. | 


It will thus be seen that three colonies, all of which 


have plenty of land to spare, but little money, are desirous | 
of opening up the whole of the Eastern half of Australia | 
by a grand trunk line to the northern coast. The gauges of | 


the existing lines in these three countries are, as we 
have said, 3in., 4ft. and 3ft. Gin, and a 
question of prime importance is how is this difference 
..to be removed, and which of the gauges shall ulti- 
mately be the standard for all the colonies. It is 


not our purpose to enter into a discussion of the relative | 
advantages of different gauges for such countries. This | 


question has long ago been thrashed out to the satisfaction of 
every one, and however often it might be reopened, the 
arguments that could be brought forward could add 
nothing new to those used when the paper by Mr. W. T. 
Thornton, C.B., on the relative advantages of the 5ft. 6in., 
and the metre gauge for Indian State railways was dis- 
cussed throughout seven evenings by the Institution of 
Civil Engineers in February and March, 1873. The 
question was also pretty fully discussed in the paper by 
Mr. R. C. Patterson, M.I.C.E., on the best methods of 
railway construction for the development of new countries, 
as illustrated by the railway systems of South Australia, 
read before the Institution in January, 1879. Our own 
views on the question have been pretty fully set forth in 
Tue Eneineer of November 18th, 1870, and in other sub- 
sequent impressions. Even, however, had the question 
not been pretty fully discussed, it would as respects the 
Australian colonies not be necessary to range over the 
whole subject of the relative advantages of different 
gauges, inasmuch as the question is very much narrowed 
by the existence of the lines already constructed. It is 
hardly a question as between the three different gauges, 
but rather one of which gauge could on the whole 
be best retained when the value or extent of the 
existing lines which shall remain or be 
converted is taken into consideration. If the Victorian 
lines are taken into consideration, then in view of the 
length of already constructed lines, the 5ft. 3in. gauge 


would have to be selected. On the other hand, Victoria | 


is the smallest colony in area, and from north to south its 
lines would form a small portion of the great line to the 
north. The importance of the Victorian colony, however, 
demands that it shall be taken into account in arriving at 
a conclusion. Already its railways are double the extent 
of those of either South Australia or Queensland, and 
greater than those of New South Wales in the proportion 
of eleven to seven. There is undoubtedly a great future 
for the Australian railways, and the great disadvantages 
of break of gauge had better be admitted now than after 
some thousands of miles of new lines have been con- 
structed. If uniformity of gauge is to be arrived at, the 
sooner it is commenced the better for the future of the 
colonial railway systems. It has been said that difference 
of gauge in large states having long railways is not a 
matter of very great importance or disadvantage for 
freight traffic, because the cost of transfer of freight from the 
wagons of one line to those of another is not so great as 
that of haulage of empties over long distances. It would, 
however, be a badly managed railway on which returned 
cars would not be used to a considerable extent in 
transporting local freights. The objection may hold in 
some countries, and for very long lines, but for places within 
a considerable, though comparatively short, distance of the 
junction of two different lines, the disadvantages of the 
break of gauge would be felt to the greatest degree. 
Transfer of freight would be, for instance, a costly addition 
to the tariff for goods sent ten or twenty miles from one 
colony into the next. Great as these disadvantages would 
be on the trunk lines connecting the colonies, they would 
be equally great and disastrous with respect to branch 
lines from the trunks in any one colony built on a narrow 
gauge merely to reduce the first cost. The success of such 
branch lines, which would in most districts be chiefly for 
the conveyance of agricultural produce, would depend 
almost entirely on the low cost of transport to seaboard. 
Yet it has been proposed to make these branch lines into 
virgin country on a cheap narrow gauge system. In 
Queensland alone the new lines could be made cheaply 
without break of gauge, but this does not hold for the 
other colonies, though the large mileage of railways on the 


gradually | 


3ft. Gin. gauge in South Australia will make. it compara- 
tively easy to effect communication between these two 
colonies, by gradually converting the 5ft. 3in. of South 
Australia. The many important questions which must at 
once occupy the thoughtful attention of the Governments 
of each of the Australian colonies cannot be discussed in 
the space of a single article, but attention may be usefully 
drawn to them, and we may hope soon to hear that some- 
thing is being done towards arriving at a satisfactory solu- 
tion of the difficulties which at present beset inter-colonial 
communication, by constructing railways of uniform gauge. 
Each of the Australian colonies vies with the other in the 
endeavour to reach industrial and commercial supremacy, 
but supremacy of all Australia over other new countries 
sau on the progress of the colonies as a whole, and 
one important clement towards this progress is and must 
be cheap and rapid intercolonial communication, against 
which break of gauge would form a most serious ob- 
struction. 


THE WEST HARTLEPOOL IRONWORKS, 


A REMARKABLY chequered career has marked the largest of 
the rolling mills at West Hartlepool, which are now again in the 
market. It is about seventeen years since they were commenced 
on a small scale by a private firm, chiefly for the purpose of pro- 
ducing ship plates for use at the adjoining shipbuilding yard. 
Suecessful, they passed into the hands of a limited company, 
which extended them rapidly, and passed into liquidation in the 
dulness of fourteen years ago or so, After a very short idleness 
they were bought by a private firm, carried on successfully for 


introduced. Transference to a limited company seven years ago 
was followed by a collapse within a year, and since that time the 
rolling mills as a whole have been idle. The great bulk of the 
works had in their latest years of use been applied to the pro- 
duction of iron rails, and the collapse of that trade gave no hope 
of employment for them. Hence, when a year or two ago the 
works were offered for sale, though they had once been valued at 
over £150,000, they found no bidder even at £25,000. As the 
plate trade was brisk, and as the works could produce some 
10,000 tons of plates yearly, it had been hoped that for that use, 
| with the abundant market for shipbuilding iron they have in the 
| shipyards near, work would have been recommenced, but this hope 
|seems to have been given up for the present ; and thus the 
| liquidators of the works, we are now informed, after con- 
| ferences with the mortgagees, have had a valuation of the rolling 
| mills, in connection with the West Hartlepool Ironworks,” on 
the “basis of breaking up prices.” On this basis they are now 
inviting tenders. We are not without some wonder how 
| far this decision may be accepted as another proof that the iron 
| plate trade is about to give way to that of steel. Hitherto there 
| has been, we believe, no steel vessel built at the two ports which 
| north and south are nearest to these works, with two exceptions. 
| One of those built at Middlesbrough was built with material 
| from Scotland ; whilst for the steel vessel that was last year 
| built at West Hartlepool, we believe plates were procured from 
; Landore. Never has the production of the South Durham 
| shipyards been so great as it has been this year, and the fact, 
| whilst this is the case, and whilst during part of that time the 
production of plates was below the demand, that these large 
plate mills in the centre of that demand could not be sold at a 
low price, seems to indicate a want of confidence in both the 
iron rail and plate trade. The rolling mills, with the 114 
puddling furnaces, rail and plate mills for the production of 
50,000 tons of finished iron yearly, and the eight acres of land 
they are built on, are now for sale, “on the basis,” we assume, 
“of breaking-up prices,” and with what sume are led to consider 
their adaptability fur conversion into a steel-plate mill, it will 
be curious to mark the result of the offer to sell by tender. It 
may be accepted now, after the decision of the liquidators, that 
the works are unlikely to be ever started again as iron-rolling 
mills ; and it is a matter of interest to learn whether locally the 
influences point, at this promising port, to the breaking up of the 
works with a view to reconstruction in a manner to fit them 
| for what some believe will be the coming demand for steel. 


BOILER INSPECTION AND THE LIABILITY ACT. . 
Ay ironmaster speaking, on Wednesday, in Wolverhampton, at 
the Annual General Meeting of the Midland Steam Boiler In- 
spection and Assurance Company, expressed his surprise that the 
| increase of customers had not been larger than sixty-seven. He 
| had expected, he said, that the passing of the Employers’ Liability 
Act would have driven in the owners of unassured boilers “ with 
|arush.” A director of the company responded with the un- 
| pleasant assurance that the board’s experience satisfied them that 
| the effect of the Act upon some boiler owners had been to keep 
them from assuring. Such men assumed that if they received 
reports from the company’s inspectors pointing out defects, and 
did not attend to them, and an accident occurred, their liability 
| would be enhanced. We cannot dispute the statement of this 
| director, nor can we repress our amazement at it If there be 
many such owners of steam boilers it is high time that the 
| 


| 
| 


Government interfered and made independent inspection com- 
pulsory. No one having any experience of a well-managed boiler 
inspection company but should know that to secure the services 
of the inspectors upon the tariff of charges now usual is to save 
money. We are quite prepared to believe that it was stated 
at this same meeting by the owner of numerous assured boilers, 
the making of repairs early, directly the inspectors pointed them 
out, was the well-established “stitch in time.” And similar 
testimony, Mr. Charles Cochrane, a director of the company, 
remarked that he had heard advanced at the last meeting of the 
Northern Board. 


FORTH BRIDGE. 


For some weeks past the soundings, borings, and other 
detailed studies necessary to enable the engineers to fix upon 
the best position for the great piers of the Forth Bridge, have 
been in active progress, It is understood that the whole of the 
engineers acting for the several railway companies interested in 
the undertaking—that is to say, Messrs. Harrison, Barlow, 
Fowler, and Baker—have, after independent investigation, 
unanimously arrived at the conclusion that the safest and most 
economical mode of crossing the Forth is by means of a 
continuous steel girder bridge of varying depth, and having two 
spans of from 1600ft. to 1700ft., and two shorter spans of from 
600ft. to 700ft. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the admiralty: A. J. Durston, chief engineer, 
additional, to the Duncan, vice J. A. Bedbrook; W. J. Firks, 
engineer, additional, to the Mallard, vice R. S. Willcocks ; H. C. 
St i Adit 1, to the Revenge, vice Firks; and 


A. W. Gibbs, assistant-engineer, to the Orontes, vice Henry 
M'Intyre. 


| 


five years, and the rail trade as a manufacture of magnitude | 


LITERATURE. 


Tenth Annual Report of the Local Government Board, 1880-1881, 

Tue political wisdom which has thrown together into 
one department the Poor Law administration of the 
country and the supervision of the laws relative to the 
public health, causes the annual report of the Local 
Government Board to present asingularly omniwm gatherum 
aspect. Sickness and yong are supposed to be asso- 
ciated; but other people are sick besides paupers. It is 
true that boards of guardians are the constituted sanitary 
authorities in rural districts; but in the urban districts 
there is no connection between the machinery of the Poor 
Law and that of the Town Councils and Local Boards of 
Health. In taking up the annual volume just issued, 
describing the work of the Local Government Board, we 
must, therefore, pass by a considerable number of pages 
relating to poor rates, vagrancy, emigration, questions of 
settlement, and the like, in order to arrive at that which 
more immediately concerns our readers. 

It is interesting to learn that since August, 1871, when 
the Local Government Board was instituted, this depart- 
ment has sanctioned the raising of loans by sanitary autho- 
rities to the extent of nearly £22,000,000. To this must 
be added nearly £500,000 of loans sanctioned to be raised 
by joint boards, the whole of which, excepting £5000 for 
a hospital, was required for works of sewerage. In the 
full total there is included a sum of nearly £1,900,000 in 
respect of loans under the Artisans’ and Labourers’ 
Dwellings Improvement Act of 1875. But the report also 
specifies the extent to which borrowing powers exercisable 
without the sanction of the Local Government Board have 
been conferred upon sanitary authorities by Parliament 
during the last nine years. The amount thus authorised 
is nearly £32,000,000, This, again, is exclusive of sundry 
matters, such as the unascertained amounts required for 
the purchase of twenty-five gas and water undertakings. 
Among the borrowing powers conferred by Parliament 
last year, independently of the Local Government Board, 
are some which have reference to the electric light. For 


| this purpose, Burton-upon-Trent took power to borrow 


£5000; Lancaster, the same; Preston, £10,000; and 
Wigan, £20,000 ; the loan in each instance to be repaid in 
ten years. Hudderstield, in taking power to borrow 
£50,000 for the purchase of gasworks, obtained the option 
to expend £20,000 on the electric light, the sum so applied 
to be repaid in the usual period. But by far the greater 
age of the money authorised during the year to be raised 
vy Local Acts was required for the purposes of water 
supply, and such has been the rule previously. 

In the course of the year, 799 reports were forwarded to 
the Board by Medical Officers of Health belonging to rural 
districts, and 625 from similar officials in urban districts. 
Guided by the information contained in these reports, the 
Local Government Board communicated with a consider- 
able number of the sanitary authorities, and in many in- 
stances advised them as ‘to the steps which it would be 
desirable for them to adopt in order to secure the necessary 
improvements. But the Board make complaint, as follows : 
“We still receive many reports which are little more than 
bare compilations of vital statistics, which show very im- 
perfect appreciation of sanitary science, and which are 
easily recognisable as the production of medical prac- 
titioners, who find themselves under the necessity of 
writing an essay on a subject to which they have devoted 
no special study.” It is satisfactory to know that “the 
proportion of such reports is growing smaller year by 
year.” 

The result of all the machinery now at work for the 
benefit of the public health may be expected to show 
itself in the tables of mortality. It appears that the 
general death-rate of the country remained stationary 
from 1840 to 1870, but in the period 1871-80 it fell from 
22°5 to 215, a reduction equal to nearly 4} per cent. It 
may be therefore estimated that about a quarter of a. 
million of persons were saved from death in the decenniad 
1871-80, who would have died if the death-rate had been the 
same as in the previous thirty years. It is further suggested 
that as we may reckon there were twelve cases of illness 
for every death, about three millions of persons, or more 
than one-ninth of the entire population, were saved from 
a sick bed by some influences at work in the past decade 
which were not in operation previously. It is argued that 
the case is even more favourable than this, seeing that the 
death-rate of rural districts is habitually lower than that 
of the urban localities, and that the population is con- 


| centrating itself more and more into towns, thus tending 


to increase the general death-rate, supposing other influ- 
ences to remain as before. It is a remarkable fact that of 
the entire reduction of one in the death-rate, more than 
three-quarters comes under the head of “the seven 
zymotic diseases ;’ and of these three-quarters nearly one- 
half is due to a diminution in the ravages of fever, “ the 
disease which more than any other shows itself in connec- 
tion with such faults of drainage, of water supply, and of 
filth accumulation, as it is within the province of good 
sanitary administration to remove.” It is also satisfactory 
to notice that the fever death-rate has been falling pretty 
steadily, year by year, from ‘70 in 1871 to ‘32 last year. 
Thus it may be ho that we are gaining something in 
the conflict with disease and death, and that the skill of 
the engineer co-operates with the functions of the sanitary 
staff. Pure water and effective drainage are doubtless 
grand aids to the healthfulness of a populous country. 

If large towns are per se unfavourable to health, it 
must be especially important that care should be taken to 
secure good sanitary arrangements in the metropolis. 
Lieut.-Col. Bolton is cited as reporting favourably of the 
efforts made by the several metropolitan water companies 
to maintain and extend a proper supply of water in their 
respective districts, and it is noted with satisfaction that 
all the companies are now, up to a certain extent, giving a 
constant supply. But it is said that with respect to the 
“quality” of the water the report is less satisfactory. 
This, however, appears to have arisen last year from ‘“ the 
frequent heavy floods,” which caused the water of the 
Thames and the Lea to be in a dirty and muddy condition 
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so as to overpower the filtering appliances, Dr. Frankland 
goes so far as to say that “the water both of the Thames 
and the Lea is becoming year by year less suitable for 
domestic purposes.” But this may not mean much after 
all, for water may not be so good as it was, and still it 
may not be bad. Of course Dr. Frankland would have 
us Ladies that with the exception of the supply furnished 
by the Kent Company, the water distributed in London 
has always been more or less “ unfit for dietetic use.” But 
London is remarkably healthy despite the enormous 
aggregation of human beings which it contains, and it is 
difficult to understand how this can be the case if the 
water supply is so vitiated as Dr. Frankland asserts. It 
may be true that the “maximum pollution” of the Thames 
and the Lea greatly exceeds the standard laid down by 
the Rivers Pollution Commissioners ; but when Dr. Frank- 
land quotes the Commissioners, he is really quoting himself, 
and what he calls “ pollution” is not exactly what the term 
signifies in popular parlance. Dr, Frankland scarcely 
maintains his accusation as to the growing impurity of the 
London water supply, when he acknowledges that, since 
1876, there has Coan a reduction in the total combined 
nitrogen of the Thames water. This reduction, he says, 
“is owing partly to the larger volume of water in the river, 
but chiefly to the greater length of time during which the 
water is stored by the companies before delivery.” It is 
quite right that a jealous watch should be kept over the 
London water supply, and that the companies should be 
pressed to use every possible means for improving the 
quality of the water; but we cannot see that there 
is any real ground for that sweeping condemnation 
in which Dr. Frankland is accustomed to indulge. We 
suspect that a good many people who contemplate the 
Lendon water supply with fear and trembling, gulp down 
very much worse water elsewhere without any mis- 
giving. As to Dr. Frankland’s assertion that the river 
water grows yearly less pure, if this were for a moment 
taken seriously, it would form a curious comment on the 
fact that the Thames Conservators have just announced 
that nearly every town above Richmond now ceases to 
pass sewage into the river. 

According to the report of Mr. Stoneham, the Govern- 
ment auditor, the Metropolitan Water Companies have ex- 
pended more than £12,500,000 on their undertakings, the 
outlay on new works last year being over a quarter of a 
million, while £2,250,000 went for maintenance of works, 
establishment expenses, dividends, interest, and incidental 
expenses. The dividend upon the ordinary capital, 
amounting to £9,000,000, ranged from 6} to 10 per cent., 
in addition to which the West Middlesex Company made a 
oo on account of back dividends. We do not know 
1ow it may be explained, but the dividend paid by the 
New River Company seems to have been 11 per cent, 
Three of the companies—the East London, the Lambeth, 
and the Chelsea—only paid 6} per cent. Next to the 
New River and the West Middlesex, the Kent ranks 
highest, paying 9 per cent. Next year we may expect to 
see how far the London Water Companies are like!y to be 
disturbed in their present position, That is a question 
with which the report of the Local Government Board 
does not attempt to deal, and concerning which a con- 
siderable amount of uncertainty may be supposed to 
prevail, 


PATENT LAW REFORM. 
[Continued from page 119.]} 
V.—AMENDMENT OF SPECIFICATION. 

23.—(1) An applicant for a patent or a patentee may prefer a 
written request to the Commissioners for leave to amend his com- 
plete specification by way of explanation or disclaimer, stating 
reasons for his request. 

(2) The request shall be published by the Commissioners, and 
the applicant or patentee shall be heard in support thereof by an 
Examiner, or the Commissioners, in the prescribed manner. 

(3) The request shall be granted by the Commissioners on their 
being satisfied that the amendment will not make the specification 
comprise an invention substantially larger than or substantially 
different from the invention originally claimed. 

(4) Any person giving notice within the prescribed time to the 
Commissioners of objection to the amendment on the ground that 
it would make the specification comprise an invention substantially 
larger than or substantially different from the invention originally 
claimed, shall be heard in support of his objection. 

(5) An amendment shall not be admissible in evidence in a pro- 
ceeding for an infringement alleged to have taken place before an 
amendment, nor in any proceeding pending at the time of request 
for leave to amend, except a proceeding for revocation of the patent. 

(6) Leave to amen shall be conclusive as to the right of the 
party to amend, except in case of fraud. 


VI.—PROLONGATION OF PATENT. 


24.—(1) A patentee may within the prescribed time before the 
expiration of his patent apply to the Commissioners for a prolonga- 
tion of its term : 

(2) The Commissioners shall publish notice of the application, 
and of the time fixed for hearing it : 

(3) Any person interested (including a representative of the 
Crown if interested but not otherwise) may on giving the prescribed 
—— to the patentee appear at the hearing and oppose the appli- 
cation : 

(4) The decision of the Commissioners on the right (if challenged) 
of any person to appear, is final. 

25.—(1) The Commissioners after hearing the case may refuse the 
application, or may order the prolongation of the term of the patent 
for any period not exceeding eleven years, as they may see fit : 

(2) In determining the case the Commissioners shall have regard 
to all the circumstances, and in particular to the merit and utility 
of the invention, to the patentee’s expenditure of labour and 
money, and to the amount of his profits as patentee, considered in 
relation to the benefit derived by the public : 

(3) It shall not be competent for the Commissioners to impose 
any conditions in respect of an order for prolongation : 

4) The order s: be endorsed on or annexed to the patent, 
and the term of the patent shall be prolonged accordingly. 


VII.—Stamp 

26.—(1) There shall be paid to and for the use of the Crown on 
the several instruments described in the third schedule to this Act 
the duties in that schedule mentioned and no others : 

(2) Those duties shall be under the management of the Com- 
missioners of Inland Revenue, and shall be deemed stamp duties 
within the Stamp Duties Management Act, 1870, and other Acts 
to stamp duties, those relating to forgery, 
fraudulent dies and other offences in connection with stamp duties ; 


(3) Any of the stamps may be adhesive if the Treasury think fit. 
VIII.—Crown, 

27.—(1) A patent shall have to all intents the like effect as against 
her Majesty the Queen, her heirs and successors, as it has as against 
a subject : 

(2) But for purposes of the naval or military service of the Crown 
one of her Majesty’s principal Secretaries of State or the Lords 
Commissioners of the Admiralty may, by their officers, agents, con- 
tractors, or others, at any time after the application for the patent, 
use the invention on terms to be before or after the use thereof 
agreed on, with the approval of the Treasury, between some duly 
authorised representative of the Crown and the patentee, or in 
default of such agreement to be settled by the Commissioners after 
hearing the representative of the Crown and the patentee, if 
desirous respectively of being heard : 

(3) All expenses of the hearing shall be paid as part of the 
expenses of the Commissioners in the execution of this Act. 


IX.-—AsSIGNMENTS AND LICENCES 


28.—A patentee may assign his patent for England, or for Scot- 
land, or for Ireland, as effectually as if the patent were originally 
granted to extend to England only or to Scotland only or to 
Ireland only. 

29.—(1) On complaint and proof to the satisfaction of the Com- 
missioners— 

That by reason of default of the patentee to grant licences 
or otherwise, the r ble requir ts of the public 
with respect to his invention cannot be supplied ; or 

That any person is in possession of an improvement on the 
invention which he is prevented from working or using, 
by reason of the patentce refusing to grant him a licence 
on reasonable terms ; 

Then and in either of such cases the Commissioners may, on the 
application of any person interested, order the patentee to grant 
licences on such terms as to amount of royalties, security for pay- 
ment, leave to the patentee to use any improvement, and other- 
wise, as to them, having regard to the nature of the invention and 
to all the circumstances of the case, may appear just. 

(2) On complaint and proof to the satisfaction of the Commis- 
sioners that a patentee has failed to comply with an order made 
under this section, the Commissioners may, if they think fit, after 
hearing the patentee, if desirous of being heard, either require him 
to give security for his compliance, or may revoke his patent with- 
out tg wey to the rights of existing licences. 

[(3) But the patentee may, if he thinks fit in lieu of granting 
licences pursuant to an order of the Commissioners, require any 
applicant for a licence to purchase all his rights under the patent at 
a price to be fixed in default of agreement by the Commissioners. } 

X.— REGISTERS OF PATENTS AND PROPRIETORS. 

30.—There shall be kept at the Patent-office a book or books 
called the Register of Patents, wherein shall be recorded in chrono- 
logical order all patents granted under this Act, the lodging of 
specifications, amendments of specifications, certificates of renewal, 
prolongations of patents, the expiration or revocation of patents, 
with the dates thereof respectively, and such other matters con- 
cerning patents as the Commissioners direct. 

31.—(1) There shall be kept at the Patent-office a book or books 
called the Register of Proprietors, wherein shall be recorded any 
assignment of a patent or of any share or interest therein, and any 
licence under a patent and the expiration thereof. 

(2) Until an entry of an assignment of a patent, or of any share 
or interest therein or an entry of a licence under a patent, is made 
in the Register of Proprietors, the original patentee should be 
deemed to be the sole proprietor of the patent, and not to have 
granted any licence. 

(3) An entry in the Register of Proprietors shall be proof of the 
assignment or licence or proprietorship, as therein expressed, until 
the contrary is proved. 

32.—The Register of Patents and the Register of Proprietors or 
copies thereof respectively shall be open to public inspection, on 
payment of a fee not exceeding 1s., and subject to any regulations 
made by the Commissioners. 

33.—(1) The High Court of Justice in England, or the judge 
thereof, may at the instance of any person deeming himself 
aggrieved by any entry made under colour of this Act in the 
Register of Patents or the Register of Proprietors, make such order 
for expunging or varying that entry, and with respect to the costs 
of the proceedings as the court or judge thinks fit : 

(2) The entry should be expugned or varied accordingly. 

XI.—REVOCATION OF PATENTS. 

34.—The proceeding by scire facias to repeal a patent is hereby 
abolished. 

35.—(1) A patent may be revoked by the Commissioners on the 
petition of any person interested on any of the following grounds :— 

(a) That the invention is not new within the meaning of this 


ct ; 
(b) That the patentee is not the true inventor ; 
(c) That the specification is insufficient or misleading : 

(2) Where a patent has been found invalid by the Commissioners 
in a proceeding for infringement, it shall, unless within the pre- 
scribed time the ground of invalidity is removed by amendment of 
the specification, be revoked by the Commissioners. 

36.—Where a patent for an invention obtained in fraud of the 
true inventor is revoked by the Commissioners on the petition of 
the true inventor, the Commissioners may if they see fit give the 
true inventor his costs of the hearing as between solicitor and client. 

XII.—FOorREIGN VESSELS. 

37.—(1). A patent shall rot prevent the use of an invention for 
the purposes of the navigation of a foreign vessel within the juris- 
diction of any of her Majesty’s Courts in the United Kingdom, or 
the use of an invention in a foreign vessel within that jurisdiction, 

provided it is not used therein for or in connection with the manu- 
acture or preparation of anything intended to be sold in or exported 
from the United Kingdom : 

(2) But this section does not extend to vessels of any foreign 
State in whose territories British subjects do not enjoy equal 
benefits in respect of the subject-matter of this section. 

XIII.—INDUSTRIAL AND INTERNATIONAL EXHIBITIONS. 

38.—The publication or use of an invention at any industrial 
exhibition or at any international exhibition for the purposes of such 
exhibition and within the place where it is held shall not, nor shall 
the publication or use elsewhere by any person without the consent 
and privity of the inventor, be deemed a publication or use so as to 
prejudice the right of the inventor his executors administrators or 
assigns to lodge an application fora patent for the invention at 
any time within eighteen months after the opening of the exhi- 
bition, nor invalidate any patent that may Se granted for the 
invention. 

Tn and for the purposes of this section the expression industrial 
exhibition has the same meaning as in the Industrial Exhibitions 
Act 1865: the —— international exhibition has the same 
meaning as in the Protection of Inventions Act 1870. 


XIV.—FrAvuD. OFFENCES. 


39.—A patent granted to the true inventor shall not be invali- 
dated ~~. an application in fraud of him, or by provisional protection 
obtained thereon, or by any publication or use of the invention 
consequent on that fraudulent application. 

40.—If any person makes or causes to be made a false entry in 
the Register of Patents or in the Register of Proprietors, or a 
writing falsely purporting to be a copy of an entry therein, or pro- 
duces or tenders or causes to be produced or tendered in evidence 
any such writing knowing the entry or writing to be false, he shall 
be guilty of a misdemeanour. 

41,—In each of the following cases, that is to say— 

(a) If any person writes — prints moulds casts carves 


engraves stamps or otherwise marks on anything made 


used or sold by him in respect whereof he has not a 
patent, the name or any imitation of the name of any 
other person who has a patent in respect thereof, with- 
out the leave in writing of the patentee; _ 
()) If any person, on any such thing, not having been pur- 
chased from the patentee, or from some person who 
urchased it from or under the patentee, or not having 
had the license or consent in writing of the patentee, 
writes paints prints moulds casts carves engraves stamps 
or otherwise marks the word Patent or the words Letters 
Patent, or any words of the like kind or meaning, with 
a view of imitating or counterfeiting the stamp mark or 
other device of the patentee, or in any other manner 
imitates or counterfeits the stamp mark or other device 
of the patentee ; 

Every such person shall for every such offence be liable toa 
penalty not exceeding fifty pounds, to be recovered by action or 
other year ye or information in the High Court of Justice, one- 
half thereof to be paid to the Treasury, for the use of the public, 
and the other to the person who sues. 

42,—If any person wilfully and corruptly lodges or causes to be 
lodged at the Patent-office any prescribed declaration knowing it 
to w untrue in any material particular, he shall be guilty of a 
misdemeanour. 


IPSWICH DOCKS.—NEW ENTRANCE LOCK. 


On Wednesday, the 27th July, the town of Ipswich celebrated 
three events, i.¢., the opening of a new lock to the large wet 
dock, a new museum, free library, and science and art schools, 
and a new post-office. Of these events we purpose to give a 
short account of the first only—though much might be said of 
the excellent geological and other collections in the museum, 
which are the finest in extent and arrangement of any 
local museum in the country—the new lock, as possessing 
some interesting features. A large number of local gentlemen, 
and others, including Mr. F. J. Bateman, C.E., the engineer of 
the new lock, the Right Hon. J. Chamberlain, the Mayor of 
Ipswich (Mr. A. Wrinch), steamed some way. down the river 
Orwell in the Glen Rosa, chartered by the. contractors, Messrs. 
H. Lee and Son, turned round at the deep-water moorings near 
Harwich, and steamed back through the new lock. A few 
speeches were made by Mr. Bateman, who described the nature 
of the work, the chairman of the local dock board, Mr. G. 
Mason, who declared the lock open ; and by the Right Hon. J. 
Chamberlain, who congratulated the town on its progress. In 
order to understand clearly the advantages expected to accrue 
from this new and, for a town of the size of Ipswich, somewhat 
costly undertaking, it will be necessary to go back a few years, 
and take a cursory glance at the rise and progress of the port. 

Before 1836 efforts had been made to improve the channel of 
the tidal estuary of the Orwell, at the head of which the old 
town of Ipswich is situated. At the beginning of the present 
century the river had so silted up that at low tide there was not 
sufficient water to navigate a boat, and vessels had often to wait 
many days before they could get up to the few wharves that 
then existed. Mr. W. Chapman, an eminent engineer of New- 
castle, was consulted, and recommended either an improvement 
of the channel itself, or the construction of a sea lock at Down- 
ham Reach, about six miles below the town. The improvement 
of the channel was adopted, and an Act was passed in 1805 
transferring the care of the river from the corporation to a body 
of Commissioners, £8000 being borrowed for the purpose. The 
channel was considerably improved and straightened. Notwith- 
standing the still difficult navigation of the river, trade sufli- 
ciently increased to enable the Commissioners to pay off the 
debt, and to accumulate the considerable sum of £25,000. 

An intelligent collector of customs at the port of Ipswich, Mr. 
W. Lane, suggested to some of the leading townspeople the 
advisability of constructing a wet dock and approaches as near 
the town as possible. In January, 1836, a public meeting was 
held in the old Town Hall, and it was unanimously resolved to 
institute a public subscription for the purpose of defraying the 
expenses of a consulting engineer. Mr. H. R. Palmer, engineer, 
of London, was called in, and requested to prepare plans and 
estimates for providing a floating dock capable of admitting 
vessels of 300 tons burden. The plan of the engineer, Mr. 
Palmer, was to take advantage of a bend in the river close to the 
town, and by banking up at both ends enclose a piece of water 
of thirty-three acres in extent, a short piece of canal called the 
“New Cut,” was made to carry off the waters of the Gipping, and 
from this cut access was obtained to the wet dock by meansof gates 
at A, page 174, the entrance Jock being 140ft. by 45ft., which soon 
proved too smail and in an inconvenient position. The total 
cost of these works was £110,000. The foundation-stone of 
these works was laid on June 26th, 1839, amid great rejoicing, 
and in January, 1842, the gates were opened. The depth of the 
dock at spring tide being 17ft., at neaptides 14ft. Since the 
opening of these docks in 1842 little alteration has taken place, 
except dredging the upper part of the river channel, so that at 
present it is some 4ft. deeper than at the old lock cill. . The re- 
quirements of the port of Ipswich rapidly increased, and large 
steamers and sailing vessels had to be discharged at Butterman’s 
Bay, some six miles down the river, and their cargoes brought 
up to Ipswich by barges—a very tedious and wasteful process. 

In 1872 a discussion by the Dock Commissioners resulted in 
consulting Mr. F. J. Bateman. It was not until July, 1876, that 
the Committee of Management brought forward a carefully-con- 
sidered report, recommending the Commissioners to apply to 
Parliament for power to improve the dock. The works resolved 
upon were—(1) a new entrance lock 300ft. long by 50ft. wide, 
with a depth upon the cill of 324ft. at high water spring tides; 
(2) an embankment across the New Cut channel below the old 
entrance lock, by which the tidai portion above up to the Hand- 
ford lock, about twenty acres in extent, can be added to the 
dock, and the Stowmarket navigation rendered accessible at all 
times of the tide, the embankment also forming a better means of 
access between the two sides of the river, and providing a further 
means of railway communication from the Griffin Wharf branch ; 
(3) making a new and direct channel of the new entrance lock, and 
deepening various parts of the river. Mr. Bateman, who had 
been before consulted, was the engineer, aided by the local know- 
ledge of Mr. T. Miller, M.I.C.E., resident dock engineer. The Bill 
authorising these works was passed through Parliament in the 
session of 1877, practically without opposition. At present the 
first part—the new entrance lock only—has been carried out, 
leaving the other portions of the scheme, without which the 
new entrance lock cannot be fully utilised, to be carried out in the 
future. The contract for the new lock gatesand openingand closing 
machinery, and the foundation for a swing bridge across the 
entrance, was taken for £45,000 by Messrs. H. Lee and Son, of 
5, Westminster-chambers, a firm of high reputation, and known 
in Ipswich as the contractors to the Government for building 
Landguard Fort at the mouth of the Orwell opposite Harwich, 
their works at Ipswich being under the immediate management 
of Mr. Bispham. The work was begun by building a cofferdam 
across the river on north end of the proposed new lock. A 
trench was dredged across to clear away the mud and gravel, and 
pile driving was then commenced, The pile drivers used were of 
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the Nasmyth steam hammer type ; the piles were driven into soft 
chalk, and the dam had to be strengthened by struts to enable it 


to withstand the outside water pressure ; a similar dam was con- | 


structed at the outer end of the lock to enclose the work from 
the river. Both dams proved to be thoroughly efficient as to 
strength, and were practically watertight. Great difficulties 
were met with in securing good foundations for the work on the 
chalk, which was found almost throughout at a few feet above 
the intended foundation level ; overlaying the chalk was a bed 
of gravel, which discharged large quantities of fresh water on all 
sides in addition to that yielded by the chalk springs, the quan- 
tity pumped per twenty-four hours amounting for many months 
to nearly five million gallons. The pump principally used to 
keep the work clear of this large quantity of water was one of 
Messrs. Gwynne’s centrifugal pumps with engine attached direct, 
the steam being supplied by a large portable engine boiler made 
by Messrs. Marshall, Sons and Co., Gainsborough. 

The chalk was much comminuted, and became worked up 
literally into whitewash, too soft in places to bear the weight of 
the men working on it. On reaching the required depth this 
difficulty was overcome by covering the bottom, in the worst 
parts with bags of concrete, which pressed out the water and 


allowed the chalk to consolidate, the bags being used so as to | 


prevent any of the cement being washed out of the concrete befcre 
it was properly set. At other parts clean gravel was used with a 
like good result. A firm foundation being thus procured, the 
walls and floor were carefully built up with concrete in mass 
faced with hard brick. 

The masonry of the gate sills and hollow quoins is of Cornish 
granite, the other sills and the coping of Bramley Fall stone. 
At the top of the hollow quoins is a massive block of cast iron, 


well anchored back by the bolts imbedded in the solid concrete | 
In| 


work, to receive the heel strap in which the gate turns. 
addition to the present two pairs of gates, provision has been 
made for putting in a third pair closing in the opposite direction, 


against the river, for the purpose, in conjunction with the pro- | 
posed embankment across the “New Cut,” of shutting out the | 


abnormal high tides which occasionally flood the quays and some 
streets in the lower parts of the town. The gates are built of 
timber braced with iron straps, the three lower ribs and the heel 
and mitre posts are of greenheart, the remainder of Baltic fir 
covered below low-water level with creosoted planking ; the ribs 
are stiffened in two places with iron flitch plates. Two cast iron 
sluices faced with gun-metal are provided in each of the gates, 
opened and closed by screws worked by hand from the gangway 


on the top of gates. The gates themselves are worked by open- | 


ing and closing chains and hand purchase crabs. 

The first portion of the original scheme has thus been success- 
fully carried out; but as we remarked above, before the new 
lock can be used to its greatest advantage, the channel of the 
river will have to be further deepened and straightened, and it is 
hoped that the increasing prosperity of the town may enable this 
to be done before long. 

It may be of interest to quote a few figures to show the pro- 
gress of the port of Ipswich during the last few years, the 
population of Ipswich being now over 50,000. 


Years, Vessels. Ton: 
1875 - 1982 .. 139,176 
1876 1967 153,599 
1877 2005 155,888 
1878 1922 . 157,77 
1879 2218 171,385 
1880 2226 164,587 


We are indebted to the Mofiaus of Mr. Thos. Miller, the 
resident engineer to the Ipswich Dock Board, for much valuable 
information and the accompanying map. A word of praise 
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| is also due for the very faithful manner in which the™ work 
| has been carried out by the contractors, Messrs, Lee and Sons. 
| 


|THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
| BUSINESS upon the Birmingham Iron Exchange to-day—Thursday 
| —and on that at Wolverhampton yesterday, was less restricted 


than had been feared. The progress which had apparently set in 
| three weeks ago was still under check, but the retrogression which 


| last week’s experience had apparently foreboded has not appeared. | 


| The recent impetus is unexpended. Liverpool and other export 

merchants were in the market seeking to buy varied lots of finished 
| iron, and they were not unprepared to give a little more money 
| than they before offered ; but the proprietors of finished ironworks 
were no more prepared than when the earlier terms were offered to 
accept those which may be now secured. More money was 
demanded, and the orders were again withdrawn. 

Neither, however, to-day nor yesterday was anything heard of the 

robability which had begun to be mooted of a rise in marked bars 
Soca the £7 now prevailing to the £7 10s., from which the current 
crucial price was reduced. Marked bars were slightly more pleatiful 
than last week at the £7, the orders which a leading house had 
received not having been followed up by further purchases of heavy 
lots. Less strength was observable in barsof the £6order. A few 
makers who had asked that price were to-day accepting £5 17s. 6d., 
| and even £5 15s. per ton. Upon these terms agricultural imple- 
| ment firms and others showed a tendency to buy in advance of 
| requirements. Makers took their orders when prompt delivery was 
specified, but declined to sell forward. Slit rods of suitable sec- 
tions for chain harrows also sold better. 

Hoops held their own at from £6 10s. up to £6 15s. and upwards, 
without any manifested anxiety by makers to secure new business, 
The sheet mills are generally busy, and supplying the requirements 
of the galvanisers, who keep in the receipt of heavy orders from 
South America, from India, the Cape, and from Australia. There 
| has been a bi-monthly Australian mail this week, and some 
encouraging orders have come across. The prices at which at date 
of mail galvanised corrugated sheets of 26 w.g. were selling aver- 
| aged, for best sorts, from £21 to £22; ordinary brands realised 

£2010s. The same advices quoted fencing wire at £12 10s., £13, 
and £13 15s. for Nos. 6, 7, ee 8 respectiv ~ | 

The South American demand for iron and hardwares was never 
so conspicuous. Firms of factors largely engaged with leading 
markets in that part of the world have their warehouses and their 
offices open over time to keep the work under. 

Common sheets, some to 
others to meet the requirements of the braziers at home, were, in 
few instances, half-a-crown down on the week. 

Angles and plates to be used up in the constructive yards at 
| local engineers’ establishments are no less in request and are 
unaltered in price, though the margin of profit is very slight. 
Boiler-plates of good quality are in no greater demand, local 
boiler-making yards of repute being sadly in need of work. 

Stamping sheets are comparatively quiet for home use, but on 
export account the turn-out is considerable. Old-fashioned con- 
cerns are unable to resist modern progress. A tin-plate works 
which, at Broadwater, near Kidderminster, once gave employment 
to a great number of hands, but at which only half-time has been 
run for some time past, has now been closed. Messrs, Hatton and 
Sons, the proprictors, are able at their works of more modern 
arrangement at Bilston to fulfil all the orders at less cost. 

Pigs of high quality are in demand to complete mixtures by 
finished ironmakers who have plenty of work upon their . 
Heavy stocks of all-mine pigs are held for a rise by wealthy firms, 
who decline to accept under £3 2s, 6d. per ton, and quote £3 5s, 
Less valuable sorts were bought to-day at £3 1s, 3d., and others 


shipped black for use abroad, and | 


again were easy to buy at £3. Excellent hematites were not to be 
, had at less money than they have recently commanded. a 

No. 1 sold readily at £3 10s., and No. 3 forge was strong at £3 5s, 

Sales maintain their recent level, with a tendency to enlargement 

Common native pigs are remarkably strong, considering the price 

of Glasgow and Cleveland iron. Stocks of this quality have run 
| down. At one smelting works a stock of 5000 tons has gone off 
| since Christmas. It is no longer practicable to buy at £1 17s. 6d.; 
| part cinder pigs cannot now be bought under £2. At this figure 
| they were very firm to-day and yesterday, and were quoted from 
£2 2s. 6d. to £2 5s, 

Coal is in more demand both at the furnace and at the forge, but 
at the former it remains under the average. Household coal is 
selling freely this week. 

Coke was freely offered on account of the gas companies at some- 
what reduced prices. 

An important engineering contract has come into the district 
this week. Mr. Samuel Woodall, of the Windmill Works, Dudley, 
has secured the order for the extension of Llandidno pier, The 
addition is to be 1000ft. in length, and as the structure is wholly 
of iron, the contract will need the employment of a great weight 
of girders, and pillars, and latticing, and the like. The erection 
| of a new pavilion has also to be carried out, and the whole of the 

extensions are to be completed by next season. 

The branches of the machinery trades that show an improvement 
include certain firms who supply machinery for use in the leather 
trades of Walsall and other centres. Such firms there are who 
inform me that, during the past few weeks, they have booked better 
orders than during the whole of several months previous. Messrs. 
W. Brownhill and Sons, engineers, of Walsall, call for mention as 
one of the firms who are in this happy position. The new engine- 
power is needed in much part by traders whose business has of late 
years steadily increased. 

The Midland Steam Boiler Inspection and Assurance Company 
has made a profit on the year’s working of £1045 ; for the total 

| income has been £4232, and the expenditure £3187. It has 
| 1932 boilers assured, and 1337 inspected. The aggregate is an 
increase on last year by 67. Very few cases of accidents have 
occurred in the boilers under its care, and only about £218 has had 
to be paid as compensation. These facts came out at the general 
meeting of the company yesterday, in Wolverhampton, when it 
transpired in the report of Mr. E. B. Marten, the chief engineer, 
| that through shortness of water mainly there had been about 
eight minor accidents to assured boilers. 

The formation of a Chamber of Commerce for Walsall district 
has been suggested. The idea is being taken up with spirit, and 
its realisation may be expected at an early date. 

The award of Major-General Hutchinson, the referee in the 
| dispute between the North Staffordshire Railway and the North 
| Staffordshire Tramway Company, relative to the crossing of a 
canal bridge in Hanley and another in Stoke has now been made. 
It directs that the railway company shall rebuild the bridges, 
according to a mode specified by the referee, within seventy-five 
days. e company is to take over, at cost price, the girders 
already provided by the tramway company, and the latter corpora- 


tion is to pay £650 towards the cost of the new bridges. The 
railway company is to be liable toa penalty of £10 per day if the 


time specified be exceeded, the fines to be deducted from the £650, 


NOTES FROM LANCASHIRE 
(From our own Correspondent.) 


Manchester.—Although most of the makers, both of pig and 
finished iron in this district, are kept busily employed with the 
orders already in hand, which will probably see them over the next 
couple of months, and consequently are firm in their prices, there 
is comparatively little new business coming in, and the general 


tone of the market, where it has to be tested by sellers in want of 
fresh orders, shows a tendency towatds weakness. To effect sales 
at present some concession has to be made to buyers, and here and 
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there needy makers, who are not so well off for orders, have begun 
to quote lower prices. 

There was but a dull market at Manchester on Tuesday, and pig 
iron met with very little inquiry ; Lancashire makers, however, 
were very firm, and for delivery into the Manchester district their 

uotations remain at 44s. for No. 4 forge, and 45s. for No. 3 
oundry, less 24 per cent. Although at these figures extremely few 
new orders are coming in, offers made during the week at lower 
prices have been declined, 

Any business doing in outside brands is still chiefly confined to 
Lincolnshire irons, which in some cases are being offered at under 
late rates, and are competing very keenly with the local makers, 
The average quotations for delivery equal to Manchester, however, 
remain at about 43s. Gd. for forge, and 44s, 6d. for foundry, less 
24 per cent. Derbyshire irons are offered at about 1s. per ton 
. F.. Lincolnshire, and g.m.b. Middlesbrough at 44s, 10d. per ton 
net cash delivered equal to Manchester; but in these there is prac- 
tically little or nothing doing beyond an odd parcel now and then 
for special purposes. 

Finished iron makers in this district are kept fully employed on 
the orders in hand, which, in most cases, will scarcely be run off 
for the next two months. The bulk of these, however, are for 
shipment, and the new inquiries now coming in are only limited in 
extent, whilst for home requirements the demand continues dull, 
with little indication of any material improvement. With works, 
however, at present full of orders, makers are very firm in their 
prices, and for delivery into the Manchester district quotations 
remain stiff at about £6 2s. 6d. for bars, £6 12s. 6d. to £6 15s. for 
hoops, and £7 15s. to £8 per ton for ordinary merchants sheets. 

Tool makers generally are also busy, and in tools for marine 
engine work particularly there is considerable activity. 

ingineers are kept moderately employed, although, as a rule, 
they are engaged on orders taken at very low prices. There is, 
however, here and there good work coming into the district, and 
one of the leading Manchester firms has just secured an order for 
a set of rolling mill engines of exceptionally large dimensions 
which are being constructed for an ironworks in France. 

A pair of blowing engines for Bessemer plant, and py the 
largest that have yet been made, having steam cylinders of 54in, 
diameter, and blowing cylinders of 72in. diameter, with a stroke 
of 6ft., have just been completed by Messrs. W. and J. Gallowa 
and Co., of Manchester, for the Phoenix Ironworks, Sheffield, 
where they are at present being erected. 

Several considerable orders for fire-proof iron work for mill con- 
struction have recently been given out to firms in this district. 
Some of the large new mills in Lancashire are still being built upon 
the old principle of cast iron columns and beams, but the lighter 
and at the same time stronger and more reliable class of work 
which is secured by the adoption of rolled iron joists or rivetted 
plate girders, although not quite so economical as far as price is 
cencerned, is coming more into favour, and a considerable portion of 
o, work recently given out has been either for rolled or rivetted 
girders, 

In passing through one of the Manchester foundries this week— 
the Phillips Park-road Ironworks—I saw a very simple but effective 
method which has been adopted by the proprietor, Mr. Charles 
Ezard, for producing machine-pressed moulds for small ornamental 
castings by means of er a pressure. The machine, which 
contains no working parts which can become clogged with sand or 
get out of order, consists of an hydraulic ram rising from the floor 
and carrying a table, upon which is placed the moulding box 
containing the pattern or set of patterns. The box is simply 
placed upon the table, the sand filled in, and a falling pressure- 
plate, which, when not in use, drops to the back of the machine, 
pulled over the box ; by the action of levers the hydraulic ram, 
which exerts a pressure of 5001b. to the square inch, is set in 
motion, and the box forced upwards against the a 
An evenly distributed and powerful pressure is thus secured over 
the whole surface of the mould, which is returned back again as 
the ram falls, and can then be removed, the whole operation being 
rccomplished with surprising rapidity and ease. Mr. Ezard has 
ten of these machines erected in his works, and he is now engaged 
in the construction of a new design with turnover table, but this 
* ‘gin is only in the experimental stage, and not yet com- 
pleted. 

A pt collection of boilers and other heating apparatus for 
greenhouses and vineries, exhibited at the Manchester Interna- 
tional Horticultural Show this week, deserves a passing notice. 
The society’s medal for the best boiler practically and scientifically 
constructed was awarded to Joseph Bramham, of Live 1, for 
his well known ‘‘ Allerton Priory” boiler, the object of which is to 
secure as large a heating surface as possible with economy of fuel, 
by passing the products of consumption from the fire-box, not only 
underneath the boiler, but in divided currents backwards and for- 
wards through the boiler before being allowed to escape. Of the 
horizontal hooded tubular boilers there was a great variety, 
including a number of recent improvements, some, in fact, having 
been made specially for the show. Messrs, W. Richardson and Co., 
of Darlington, exhibited one of these, so constructed that the fire 
is entirely surrounded by horizontal iron tubes arranged in such a 
form that the most direct and intense heat acts, not only upon the 
tubes, but also upon the saddle or hood portion of the boiler by 
which they are enclosed, and for this improvement they were 
awarded a certificate of merit. The principle of introducing coils 
or tubes underneath the saddle was abe shown in boilers exhibited 
by Benjamin Harlow, of Macclesfield, whilst in another horizontal 
saddle boiler, constructed of welded wrought iron, and exhibited 
by Messrs. Graham and Fleming, of Halifax, return flues are 
carried through the boiler with the addition of a couple of tubes 
running across the fire-box. A new upright tubular, consisting of 
a series of flat pipes, jointed together over circular pipes, forming 
the fire-bars, in the form of a triangle and surrounded by a 
hood,was shown by J. G. Wagstaff, of Dukinfield, and there 
were a number of other boilers, well known, which I need not 
mention. 

Efforts are being made to secure an improvement in the railway 
communication between this district and Southport, and on Tues- 
day a conference of representatives from the local boards of 
Swinton and Pendlebury, Atherton, Tyldesley, Westhoughton, and 
the Southport Town Council was held at Manchester with the 
view of carrying forward a be scheme of railway communica- 
tion. A line is suggested which, in addition to improving 
the accommodation with Southport, will also provide a shorter 
route to Lynn, which is the centre of the West Lancashire coal- 
field, and it has been decided to prepare a case which w'll be laid 
before the directors of the Lancashire and Yorkshire Railway 
Company. 

The only noticeable change in the coal trade of this district is a 
slightly improved demand for the better classes of round coal for 
house-fire purposes ; hut both these and the commoner sorts for 
iron-making and steam purposes are still plentiful in the market, 
and quite as low in price as ever. Engine classes of fuel, if any- 
thing, show a tendency towards weakness, and here and there 
slightly reduced prices are being quoted this month. The average 
pit prices are about as under :—Best coal, 8s. to 8s, 6d.; seconds, 
6s. to 6s, 6d.; common coal, 5s, to 5s, 3d.; burgy, 4s. to 4s. 6d.; 
and slack, 3s, 3d. to 3s. 9d. per ton. 

Shipping continues rather dull, with steam coal delivered at 
Liverpool and Garston averaging about 6s. 6d. to 7s. per ton. 

Barrow.—There is a steady tone to report in connection with 
the various branches of the iron and steel trades in this district. 
During the week a steady trade has been done, and both Bessemer 
and forge qualities are in good request at the values quoted last 
week. The demand for steel is steady, and on foreign account 
some good consignments have lately changed hands, 

Shipbuilders and engineers who are very fully employed have 
lately booked orders of some importance. There are, indeed, pros- 
pects that this industry wiil in the future take a more prominent 
iaen in connection with the district than up to the present. 

ilway rolling stock makers have a full budget of work in hand, 


The half-yearly meeting of the Furness Railway ag = A was 
held at Barrow on Wednesday. Mr. E. Wadham, yor of 
Barrow, speaking of the prospects of the district, said :—There has 
been a scare and a certain amount of talk about the manufacture 
of Bessemer iron and steel on the east coast, and it had been held 
forward by pessimists as not only likely to ruin the Furness Rail- 
way, but also the iron ore proprietors of this distriet. I have not 
the slightest apprehension on this point, I have always held that 
possessing the very best raw material for the manufacture of Bes- 
semer iron and steel, and having as good communication by sea as 
any other part of the country, and looking forward to the great 
consumption of iron and steel in future by — countries, I 
think Furness in the future will be exceptionally well placed. We 
shall every year gain, and, as trade improves, other companies may 
be induced to come to this town of Barrow and erect steel and 
other works which will have the effect of inereasing the dividend of 
the Furness Railway Company, and I trust my predictions will be 
proved accurate by the next half-yearly report, when I hope we 
shall have something more than 55 per cent. One eminent Shef- 


The most profound sympathy is felt for him by all who know the 
circumstances of the case. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade continues active in the home department, there 
being a steady consumption of crude iron in the manufacturing 
works ; but the pig iron department is, if possible, duller than 
before. Warrants have been well held this season by the outside 
public, who have — to their holdings with marvellous tenacity in 
the face of a gradually falling market. This week, however, there 
has been some disposition to sell, brought about in some measure by 
the rise in the rate of discount. The consequence has been a more 
age drop in the value of warrants, which are expected to 
decline still further unless the foreign trade should materially 
improve. The furnaces that were put out at Gartsherrie ten days 


field firm has already started to erect works at Workington, owing 
to the proximity of large hematite deposits in this neighbourhood. 

The Whitehaven Shipbuilding Company have six vessels in 
course of construction, and the directors report that they are 
experiencing a good d d. The y anticipate, with the 
advance of the steel age, to go in for steel shipbuilding. 

The steamer Lismore was launched from the yard of the Barrow 
Shipbuilding Company on Thursday, the 25th ult. for Messrs. W. 
Johnstone and Co., of Liverpool. She is intended for the cattle 
trade, her dimensions being: Length, 376ft. between perpen- 
diculars; extreme breadth, 42ft.; depth of hold, 26ft.; indicated 
horse-power, 2550; and gross tonnage, 4040. ‘She is registered of 
Barrow. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue makers of agricultural implements are closing a season 
which has been fairly good on the whole. Many farmers, in the 
hope of having an excellent harvest this season, gave orders out 
very freely. Iam afraid that the hurricane which blew the wheat 
out of the ear, and the rains which have since followed and laid 
the crops, with the sprouting of those in the shock, will 
have dashed their expectations of a yield equal to the average. 
This reverse will re-act upon the agricultural implement makers 
next season. 

The Rotherham, Masborough, and Hulme Coal Company, 
Limited, has closed its pits, the notices to the men and boys 
having expired on Saturday. The shareholders having resolved on 
liquidation, it is feared that the holders of ordinary stock will have 
very little in the way of dividend. The capital of the company is 
£100,000, with £20,000 debentures, Everything will depend, of 
course, upon what the colliery realises ; but it is expected that an 
effort will in the first place be made to reconstruct the company. 
About 700 hands were employed at the pits. In the year of the 
coal famine this company paid no less than 80 per cent. in divi- 
dends, 

The old-established manufacturers, Messrs. Marriott and Atkin- 
son, steel and file manufacturers, &c., Fitzalan Works, have been 
adjudicated bankrupts. The liabilities are believed to be very 
heavy—some £70,000—and the assets are said to be considerable. 
A heavy business has been done for years. Of late, however, 
keen competition has unfavourably affected them. Mr. E. T. Ward, 
one of the partners, has disappeared, this being the particular act 
of bankruptcy alleged against him. 

At the meeting of the Derby Gas and Coke Company, on Satur- 
day, the chairman expressed the opinion that the electric light was 
not likely to displace gas-light, and he asked holders to wait until 
the electric light companies began to pay their 10 per cent. divi- 
dends before they threw their shares on the market. Mr. 
Hawksley, the company’s engineer, said that he considered the 
electric light absolutely inadaptable to the lighting of houses. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is little to be said in favour of the Cleveland pig iron 
market held at Middlesbrough on Tuesday last—at least from the 

roducers’ point of view. The tone was decidedly flat, and little 
Soaens was done. The resolute attitude which had for some time 
been noticeable on the part of the smelters in resisting any fall 
below 37s. at last broke down, and 36s, 9d. has now become sellers’ 

rice. Buyers, however, have reduced their ideas to 36s. 6d. 
iverything seems — in the direction which these latter 
would naturally wish. The expected heavy accumulation of stock 
during the month of August, the moderate shipments, and the 
depressing effect of the bad weather on trade in general, and on 
agriculture in particular, all these things make consumers and 
merchants on the look out for a further fall. Warrants are quite 
a drug in the market. It is said they have been offered at 
37s., or only 3d. above makers’ iron, and without finding buyers. 
This is a remarkable change since eight or ten months since, when 
they were only with difficulty to be had at 1s. 3d. to 1s. 6d. 
remium. Connal’s Middlesbrough store contains 186,437 tons, or 
69 tons more than last week. At Glasgow they hold 576,826 tons. 
Shipments from the 2nd to the 29th ult. inclusive, amount to 
77,116 tons, or an average of 3213 tons per jworking day. The 
total for the month will probably be about 84,000 tons. The 

for reduction of output has again been somewhat revived. 
This time it rather takes the form of proposing to turn a 
certain number of furnaces from Cleveland on to hematite ore than 
to put them out of blast altogether. Indeed, the gradual increase 
of the production of hematite pig from Spanish ores, in the 
Cleveland district, is very remarkable. There are now thirty 
furnaces so employed. A certain portion of the production is of 
forge quality, and this is available at a comparatively cheap rate 
for the finished iron makers. These latter can now afford to use 
a mixture of hematite and Cleveland, which greatly improves 
their quality. They can thus compete in higher qualities much 
more easily than formerly, when hematite of necessity came from 
Cumberland, and they can thus turn out a better article at a 
lower price. Ship-plates were quoted on Tuesday at £6, bars 
and angles at £5 12s. 6d., and puddle bars at £3 15s., all at 
maker’s works, Middlesbrough, and subject to 24 per cent. dis- 
count for cash. 

The coal trade is reported steady, and even somewhat buoyant, on 
account of a considerable export trade which has sprung up. 

Preparations are being made for the visit of some members 
of the British Association from York to the Cleveland district on 
the 8th proximo. They are to be conducted round the Eston 
Steel Works, and taken to see the salt boring at Port Clarence. 
eras they will be entertained at dinner at the Zetland Hotel, 

thurn. 

Messrs. Bolckow, Vaughan and Co. have now got four converters 
at work on basic steel, and are making 2000 tons per week. It is 
said the steel is very good, but very soft. 

The strike at Sunderland among the platers’ helpers continues, 
to the great detriment of the shipbuilding and other trades of the 
ae All overtures for a settlement seem to be resisted by the 

elpers, who can only see the matter from their own narrow point 
of view. Among other works which have suffered greatly are the 
Wear Rolling Mills Company—formerly Oswald and Co.—which 
—— almost entirely on the Sunderland shipbuilders for 
orders. Indeed they mainly belong to their leading customers, 
who thus have learned bitter experience of the difficulty of 
making iron at present prices. 

The meeting of creditors of the Bishop Auckland Ironworks is 
called for the 6th. If all is true which is —— of this case, the 
suspension of the proprietor was only rendered necessary by the 
extraordinary and unreasonable conduct of one of his creditors, 


ago are again in blast, and there are or 119 blowing, as 
compared with eighty-two at the same date last year. The 
explanation of the latter figure being so small is that in August 
last year the ir ters bined to extinguish a large proportion 
of the furnaces, with the object of terminating a strike of miners. The 
latter struck for advanced wages at a time when it was apparent to all 
who cared to inquire that the state of the trade would not warrant 
the concession being made. The action of the ironmasters was suc- 
cessful, and on the close of the strike the furnaces were gradually 
relighted. In some respects the pig iron trade is in a worse position 
than it was at this time last year. For example, the shipments of 
pigs for the present year to date are 112,000 tons less than in the 
corresponding period of last year, while the stocks in the warrant 
stores are 113,000 tons larger. The foreign demand is not satis- 
factory, and the shipments are being interfered with by the 
increased charges made for freights; while in Canada and the 
United States Scotch pig iron is difficult to sell. Upwards of 
2000 tons have been added in the course of the week to the stock 
in Messrs, Connal and Co,’s stores, which now amounts to 
560,000 tons. 

A large business was done in the warrant market on Monday at 
a decline of about 5d. per ton. In the forenoon the quotations 
were 46s. to 45s. 8d. cash, and 54s. 10d. one month, the after- 
noon figures being 45s. 8d. to 45s. od. cash and 45s, 94d. to 
45s. 105d. one month. On Tuesday the market was irregular, 
business taking place at 45s. 94d. to 45s. 104d. and 45s. 9d. cash 
and 45s, lid. to 46s. and 45s. 103d. one month. The warrant 
market was depressed on Wed y, with tati down to 
45s, 6d. cash. To-day—Thursday—the feeling was slightly firmer 
with business up to 49s. 10d. cash, and 45s. 11d. one month. 

The quotations of makers’ iron are again a shade easier this 
week. Gartsherrie, No. 1, f.o.b. at Glasgow, is quoted at 54s.; 
No. 3, 48s.; Coltness, 55s. 6d. and 48s.; Langloan, 56s.; Sum- 
merlee, 54s. and 56s. 6d.; Calder, 54s. and 48s.; Carnbroe, 50s. 6d. 
and 46s.; Clyde, 49s. 6d. and 45s. 6d.; Monkland, 47s. and 44s.; 
Quarter, 47s. and 44s.; Govan, at Broomielaw, 47s. and 44s.; 
Shotts, at Leith, 56s. and 48s. 6d.; Carron, at Grangemouth, 
52s. 6d.—specially selected, 56s.—and 51s. 6d.; Kinneil, at 
Bo’ness, 47s. and 45s; Glengarnock, at Ardrossan, 50s. 6d. and 
46s. 6d.; Eglinton, 46s. 6d. and 43s. 6d.; Dalmellington, 47s. and 
44s. The shipments of pig iron from Scotch ports during the past 
week were 11,239 tons, as compared with 10,965 in the pr ing 
week, and 13,530 in the corresponding week of 1880. é 

The malleable trade is still well employed, there being a good 
demand for bar iron and boiler plates, and fair inquiry for ship 
plates, which is likely to be improved by the reception of some new 
shipbuilding contracts. Angles and bars are quoted at £5 17s. 6d. 
per ton; ship plates, £6 12s. 6d.; and boiler plates, £6 17s. 6d.; 
steel ship plates, £10; angles, £9; and boiler plates, £10 10s. 

Messrs. William Baird and Co., the well-known ironmasters, are 
engaged carrying out certain experiments in connection with 
their blast furnaces at Gartsherrie, by which they hope to inter- 
eept the gas that passes off in waste from the furnaces, and 
extraet the ammonia it contains, so that this product, which is 
now lost, may be utilised. 

There is a gratifying continuance of activity in the coal trade, 
the inland demand being good for the season, and the shipments 
large. From Glasgow 16,000 tons were despatched, and from the 
other Scotch ports upwards of 40,000 tons. Prices are firm, main 
coals f.o.b. being quoted at 6s. to 6s. 3d. per ton; ell, 6s. 3d. to 
6s. 9d.; splint, 6s. $a. to 7s.; and steam, 7s. to 8s. 

At the annual meeting of the Omoa and Cleland Iron and Coal 
Company, Limited, held in Glasgow a few days ago, Mr. M’Killep, one 
of the directors, stated that of the six or seven bad years that had 
been experienced, perhaps the last was the worst of tlem all, so 
far as excessive competition and low prices were concerned. WNot- 
withstanding the unprofitable trade, the output of coal all over the 
country had been greatly in excess of that for any previous year, 
and this had resulted in a competition which was almost ruinous. 

Speaking at a miners’ meeting in Fifeshire, Mr. Macdonald, M.P., 
has given it as his opinion that the trade is improving. In Fife 
and Clackmannan prices of coals, he said, had risen 6d. per ton, 
while wages had continued stationary; but Mr. Macdonald has 
written @ letter condemning the constitution of the new Miners’ 
Union, and advising the men to have nothing to do with it. 

During the past month 18 vessels, with an aggregate tonnage of 
32,000 tons, have been launched from the Clyde shipbuilding yards, 
compared with 17 vessels of 16,300 tons in the corresponding month 
of last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Dowlais Colliery management have again had to lament the 
occurrence of an explosion in one of their collieries. This 
occurred on Monday evening in one of the Cwmbargoed pits. It 
appears that a collier named Davies went in to a part of the pit 
where gas had accumulated, and having a naked candle in his 
hand the gas ignited, killing the poor fellow, and injuring four 
others ; fortunately, these worked at some distance away, and thus 
= force of the explosion was in part destroyed before reaching 

em. 

The coal trade of Wales continues in excellent form. Quantity 
and prices sustained in all parts of the district. Cardiff total last 
week was 106,021 tons; Newport total, 27,975 ; Swansea, 12,000 
tons. The iron trade is also in a fairly good state. Ironis steady, 
ordinary bars are quoted at £5 5s. per ton f.o.b.; marked fetch 
£6 to £6 2s. 6d.; rails, £5 7s, 6d. to £5 10s.; steel rails also main- 
tain the quotation which has been sustained for some period. 

Great efforts have been made to get an advance on Bilbao ore. 
but the market is too well stocked, and ir ters too well 
provided. 

Iam glad to note the speedy starting of a wire works in the 
neighbourhood of Merthyr under most favourable circumstances 
I shall give fuller particulars next week. 

Old rails are in requirement, especially the double-headed ones, 
and holders of stock will find little difficulty in getting rid ata 
small advance on the quotations of last week. 

Pitwood is getting scarce, and prices advancing. This will be 
good news for France and Ireland. Buyers are paying a little more 
attention to quality of late, and low prices and inferior commodi- 
ties have not the attraction they have had. 

The rising of the barometer after a long period of depression 
directs the attention of colliery managers to the warnings which 
are circulated. 

There are rumours current that Glanyrafon, Midland, and 
Glwen, near Swansea, Rhiwderin, near Newport, are about to be 
started in the tin-plate. There is not much change of late in the 
trade, but prospects may be considered as looking up slightly. 
The shipments of iron rails to America are on the increase, and 
there is a fair prospect of improved business this coming autumn 
and winter over the last, 
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THE PATENT JOURNAL. 


*.* It has come to our notice tice that some applicants of the 


3661, Vatve Stem Supporrs, W. Morgan-Brown.—A 
communication from G. H. Richards, Boston, U.S. 
—ird August, 1881. 

3662. CONTROLLING FEED-waTER, M. Benson, Chan- 
cery-lane, London.—A communication from 8. C. 
Salisbury, New York.—23rd August, 1881. 

8707. WaTeR-cLoset, W. R. Lake, London.—A com- 


Fatent-ofice Sales Department, for Patent Speci 

have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Specyication, 


Applications for Li Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


23rd August, 1881. 

3659. Locomotive Exorses, W. Morgan-Brown.—(F. 
M. Stevens and J. H. Pearson, U.S. 

3660. Drymsc Apparatus, W. Morgan-Brown.—(C. H. 
Hersey end F, C. Hersey, Boston, U.S.) 

3661, VaLve Stem Supports, W. Morgan-Brown.—{G. 
H. Rickards, Boston, U.S.) 

3662. ConrroLuinc Frep-waTer, M. Benson.—(S. C€. 
Salisbury, New York.) 

3663. _Frre-bar, J. G. Galley, Forest-gate, Essex. 

3064. Prcrores, P. M. Justice.—(J. Dewé, Canada.) 

3065. Steam Borvers, J. de V. Galwey, Warrington. 

3666. Steam Pipes, W. D. and 8. Priestiman, Kingston- 
upon-Hull. 

3667. Drittixc Rocks, W. R. Lake.—(Z. Tracy, U.S.) 

3668. Execreic Licutine,W. Lake.—(7. Connolly, U.S.) 

3669. PocKET-BOOKs, &e., W. Lake.—({J. Meaker, U.S. 

3670. Cootmse Arr, W. Lake.—(J. & 0. Burnham, vss 

3671. Prixtinc Macuryes, J. H. Young and R. Pater- 

son, Glasgow. 

. Fuses, A. and J. Hunter, Glasgow. 

5 3. Srxcerc Fasrics, J. Walton, Collyhurst. 

. Locomotives, C. Abel.—(A. Estrade, France.) 

5. SoRTING Sreps, K. H. Sander, Leipzig, Germany. 

Vatves, J. Smith, jun.,and 8. Johnson, London. 

. Reoistertnc Fares, J. N. Maskelyne, London. 

3678. Potrsainc Spoons, E. Lay & S. Martin, London. 

3679. Exectric Licut Recunators, 8. Pitt.—-(S J. 
Burrell, U.S.) 


24th August, 
~~ Jorst for Bracecers, &e. 
Terry, Birmmgham. 
3681. GENERATING Gas, T. Hogben, Lo 
3682. Measurinc Liquips, W. Healey. Hunt, U.S.) 
3683. Wrxpinc Gear, J. Craven, Wakefield. 
3684. Drrvine Gear, W. G. Hammon, Coventry. 
3685. Buttons, G. Phillips, Clehonger.. 
N. Hopkins, Bir- 


. E. Beaver and T. 


3686. Surraces of SHeer METAL, A 
mingham, and G. Hatton, Kidderminster. 

3687. Stipe Va.vsEs, C. de Lucia, Naples. 

3688. SEWING MACHINES, A. Watkins, London. 

3689. Botts, A. H. Windsor, Brentwood. 

3690. Dryinc Macurnegs, W. A. Gibbs, Chingford. 

3691. AgeRtaL Navication, A. L. Blackman, U.S. 

3692. PoLisHING JEWELLERY, E. Jesty, Yeovil. 

3693. Fiurm Meters, H. C. van de P. Ahrbecker and 


H. E. J. Hamkens, London. 
3694. Sarery Gear, J. Musgrave and A. Walsh, Bolton. 
3695. BasTING Meat, J. Lacey, London 
3696. ELECTRO-MAGNETIC CLocKs, C C. Shepherd, London. 
3697. Brcycte Lamp, G. R. Goodsall and J. C. Read, 
Birmingham. 


25th August, 1881. 
3698. TuveREs, C. J. Brock.—{H. Walker, U.S.) 
3699. HEM-STITCHING Macurngs, J. Sefton, Belfast. 
3700. Exurprrinc Drawrnes, J. Cooper, Notti 
3701. Benprnc Rats, J. Johnson.—(L. Vojacek, Prague.) 
2. Carts, O. C. Alty, Blackburn. 
Securine Rats in Cuarrs, T. Matthews, London. 
3704. CrUsHING GoLD ORE, J. M. Stuart, London. 
3705. Rerrntnc PararrinE Wax, O. Herrlich.—(H. 
Ujehl: Vienna. 
3706. CHAIN Barret, J. Lynn, Sunderland. 
8707. WaTER-CLOsET Apparatus, W. Lake.—(Hartford 
Sanitary Plumbing Company, Incorporated, U.S.) 
3708. Formation oF Fioors, A. McLeod, Shrewsbury. 
3709. FLYEers in Spryxrve, T. A. Duncan, Otley. 
3710. Jorsmnc Boarps, E. E. Lemmon, Stratford. 
3711. Evecrric Lamps, F. Engel.—{C. Maller Hamburg.) 
3712. AmMMonra, D. Abel. —(F. Twinch, Paris.) 
713. Barus, C. D. Douglas, London. 
3714. FURNACES, &e., T. Barrow, Rock Ferry, 
3715. Gas ENGINEs, H. Willlams, Southport. 
3716. Pirce Cuarns, J. I. Warman, Coventry. 
3717. Corron CLOTHS, J. Winter & T. Ivers, Farnworth. 
8718. Sizmnc, &c., J. Wolff, Manchester. 
3719. RuLinc MACHINES, Wetter.—(F. Blackhall, 
Toronto, Canada.) 
Borries, W. R. Lake.—(P. Carmien, 
ares. 
3721. Rope Stoppers, T. Edmond, Plymouth. 
3722. Tree Pors, I. Glazebrook, Birmingham. 
26th August, 1881 
3723. KyiTTEp Fasrics, F. Caldwell, Loughborough. 
3724. Surps, A. M. W. Samson, Northolt. 
3725. REFRIGERATING APPaRaTus, H. Cogswell, U.S. 
CoMBING Macuines, E, de Pass.—(J. Imbs, Paris.) 
REGISTERING NuMBER of PassENGERS, A: Horne 
“ T. Sigley, Liverpool. 
3728. Ozone, E. Hagen.—(L. and A. Brin, Paris.) 
35 29. Rance Frxpers, F. Charteris, London. 
3730. Sprnninc Yarns, J. Barbour & A. Combe, Belfast. 
3731. TRANSMITTING Sienaxs, A. St. George, London. 
3732, CHEMICAL ENGRAVING, A. M. Clark.—(A. Michaud, 


Paris.) 
3733. StartTinc VEHICLEs,E. Brydges.—(L. Helm, Berlin.) 
derston.—(A. my, 


3734. Fisnisc Nets, R. 
France.) 
3735. SPINNING Macuisery, F. Ripley and T. A. 
Brigg, Bradford. 
2ith August, 1881. 


3736. GasHoLpERS for Lamps, H. Toy, Birmingham. 
3737. RAMMING APPARATUS, H. Knoblauch. 
Detriech, Berlin.) 


3738. Heatine, E. Haskell and J. Bayley, London. 

3 Rartway Brakes, J. Pilbrow, Tunbridge Wells. 

. TANNING Hives, G. L. Loversidge, Rochdale. 

REFRIGERATING APPARATUS, O, Mécke.—{Z. L. 
von Lesser, Germany.) 

3742. Feepixc Boiters, Fromentin, Paris, 

3743. Looms, J. Northrop, Embsay, near Skipton. 
3744. Bicyc.es, E. C. F. Otto, London. 
3745. Ercuixc Giass, J. Fahdt, Dresden. 

3746. Consuminc Coat, E. Kaulbach, London. 

8747. RING-SPINNING MACHINES, W. &) 
3748. Waite Picment, C. F. Claus, Londo: 

3749. Barrows, B. Green, Mitcham. 


29th August, 1881. 


BooKCASE-BED-WARDROBE, C. Pratt, London. 
. Paryts, A. B. Rodyk.—(¥. Dennys, Singapore.) 
. Ease, J. Kellett, Bradford. 
. Motor, J. Kellett, Bradford. 
. COATING Merat, W.Elmore&J. Atkinson, London. 
. CUTTING LEATHER, I. Hepworth, Littletown. 
5. CLasp, G. Newbery and J. Bennet, London, 
7. Opentnc Doors, H. Benest, London. 
. CUTT.NG-OUT FABRICS, J. Fox, London. 
750. Spies’ BeRTHs, W. R. Lake.—(A. Crosby, U.&.) 
760. SeEwinc Macuines, H. Bland, Luton, 

EXCLUDING Dravont, R. Ww. Newlands, London. 
3762. AUTOGRAPHIC TRANSFER, A. M. Clark, —VJ. J. 
Bagne, Pariz.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
8660. Suear, W. Morgan-Brown, London.—A 
communication from C. H. Hersey and F. C. Hersey, 

Boston, U.8.—23rd August, 1881. 


tion from the Hartford Sanitary Plumbing 
Company, Incorporated, U.S.—25th August, 1881. 

8725. REFRIGERATING APPARATUS, H. D. Cogswell, San 
‘rancisco, U.S.—26th August, 


Patents on whieh, the Stamp Duty of 
£50 has been paid. 

3325. SHoemakers’ Toots, E. C. Keay and W. E. Part- 
ridge, Birmingham.—23rd August, 1878. 

3323. Srzam Boiters, 8. Thacker, Nottingham. 
August, 1878. 

3327. Pitep Fasrics, 8. C. Lister and J. R. y Gispert, 
Manningham. —23rd August, 1878. 

3346. Furnirure and Exercisinc Apparatus, E. G. 
Brewer, London.—24th August, 1878. 

3364. Stream Enornes, H. E. Vosper, Portsmouth,— 
August, 1878... 

— CoMPOUND CARBONACEOUS MATERIALS, T. Atkins. 

Clapham.—24th August, 1878. 

3404. PreparaTION of Jute, G. and D. R. Malcolm 
Dundee.—29th August, 1878. 

3434. for Locomotive 8. D. Davison, 
Leith.—30th August, 1878. 

3435. Tooxs, A. Dunlop, Glasgow,—30th August, 1878. 

3359. Tape Lappers for Venetian Buriyps, C. Vorwerk, 
Prussia.—26th August, 1878. 

3495. Steam Enorxes, D. Halpin, Old Chariton—2r rd 
September, 1878. 

3599. TREATMENT of Brive, L. Mond, Northwich.— 


llth September, 1878. 
odges and G. A. Healey, 


—23rd 


S731. Umprecias, F. H 
Leicester.—20thk September, 1878. 

3391. Fasrentnes for C. A Day, London.—-27th 
August, 1878. 

3416. Huius of Screw Surps, W. Griffiths, London.— 
29th August, 1878. 

3424. CLEANING Boots, A. M. Clark, London.—-29th 
August, 1878. 

3440. MacHINE ‘for Cvurrinc OUT Patrerns, G. Dittmar, 
Berlin.—30th August, 

3457. Comprnc Woot, I. 
August, 1878. 

3383. Frre-sricks, H. 
August, 1881. 

J. Jowett, Leeds.—28th August, 
878. 


Holden, Bradford.—3lst 


Edwards, Glamorgan.—27th 


Patents which the Duty of 


00 has been 


2926. Woven Fasrics, A. Barraclough, Halifax.—26th 
August, 1874. 

2950. Raitway Brake, J. Y. Smith, Pittsburg.—2Sth 
August, 1874. 

3026. asses, W. H. Harfield, London.—4th Sep- 
tember, 1874. 

2014. MINING Liquip, W. E. Teale, Manchester.—26th 
Auguat, 1874. 

2938. Stocks of Guns, H. A. Silver, Cornhill.—27 
August, 1874, 

2974. Forminc Heet-counrers, W. R. Lake, London. 
—3lst August, 1874. 


Notices of Intention Proceed with 
Applications. 


Last day for filing opposition, 16th September, 1881. 


1720. Propvucts from Dotomtres, A. Clark, London.— 
A communication from J. Closson.—20th "April, 1881. 

1729. CapsuLes for Borties, L. Gros, London.—2lst 
April, 1881, 

1736. GRINDING Macurnes, M. Bauer, Paris.—A com. 
from A. Chéron, France.—22nd April, 1881. 

Rotary Encrngs, J. Lyle, London.—22ad April, 


881. 

1749. Boren Tuses, W. H. Wood, Cookley.—23rd 
April, 1881. 

1764. Coatinc Leap, A. Gutensohn, London.— 
April, 1881. 

1765. Motive Power, E. Edwards, Southampton- 
buildings, London.—23rd April, 1881. 
1766. Reet Firtrses for Fishisc Rops, W. Hardy, 
Alnwick.—23rd April, 1881. 

1767. Dyes, F. A. Zimmerman, London.—A commu- 
nication from J. F. Holtz.—23rd April, 1881. 

1769. WiTHDRAWING Fire-pamp from W. and J. 
Morgan, Pontypridd.—23rd April, 1881. 

1786. Sotip Fat Acips, F. Wirth, Germany.—A com- 
munication from A. Miiller-Jacobs.—25th April, 1881. 

1789. Bock J. W. Fletcher, Stockport. 
—26th April, 1881. 

or Heaps, J. Goodrick, Birmingham.—26th 

pru 

1803. Use of New Types, L. Weiss, Vienna.—26th 
April, 1881. 

1805. Grinpinc Grain, H. Seck, Southampton-build- 
ings, London.—26th April, 1881. 

1817. ArtiriciaL Stone, W. E. Gedge, Strand, London. 
—Communication from G. en.— 27th A pril, 1881, 

1837. Coke Ovens, H. Simon, Manchester. —A commu- 
nication from A. Hussener. —28th April, 1881. 

1858. Dryinc Grary, &c., E. Keighley, Scarborough. 
—29th April, 1881. 

1929. ALaRM Sicnats, Comte (Pierre Ambjorn) de 
Sparre, Paris.—4th May, 1881. 

2080. Makinc OxyGEN, A. M. Clark, London.—A com- 
munication from N. Hélouis.—12th May w, 1881. 

2176. Extraction of Giycerine, W. R. Lake, London. 
—Com. from P. Depoully & L, Droux. —18th May, 1881. 

2276. Kircnen Rances, J. McIntyre Shaw, Glasgow.— 

—24th May, 1881; 

2648. WorRKING MOovVING-oBJECT TARGETS, W. B. Blaikie, 
Edin h.—lith June, 

$131. SHors for Horses, W. R. Lake, London.—A 
com. from J. A. Burden.—18th July, 1881. 

3150. Dryinc “APPARATUS, W. R. Lake, London.—A 
communication from C. G. Till.—19th July, 1881. 

VenicLes, W. Jeans, Christchurch.—30th July, 


23rd 


Last day for fling opposition, 21st September, 1881. 


1780. Distrtuinc Apparatus, L. 8. Lederer, London. 
—A com. from C. Paulmann.—25th April, 1881. 

1784. Grixpine Racs, W. Knowles, Heckmondwike.— 
25th April, 1881. 

1810. ComprnaTION GARMENT, W. R. Lake, London.— 

16. VALVES ani ‘aps, T. G. Messenger, Lough- 
borough.—27th April, 1881. 

1818. RecuLatinc the Firow of Gas, F. W. Clark, 
Westminster.—27th April, 1881. 

1821. Looms for Witham, Nelson, near 
Burnley.—27th April, 188 

1823. PRINTING MACHINES, E. F. Kelly, London.—27th 
April, 1881. 

1825. Papprne CoLours on to CaLicogs, G. W. Clayton, 
Manchester.—-27th April, 1881. 

1826. Gatvanic Soies, G. W. von Nawrocki, Berlin.— 
Communication from A. Wienand.—27th ‘April, 1881. 

1827. Dritis, W. L. Wise, Westminster.— A communi- 
cation from A. Derome.—27th April, 1881. 

1829. Naits, J. L. Heward, Newport, Mon.—27th 


pri, 1881. 
1844. Fittertnc Cuemicat So.vtions, H. E. Newton, 
London.—Com. from D. Monnier.—28th April, 1881. 
1845. Fastenine for Cravats, J. Hinks, T. Hooper, 
and F. R. Baker, Birmingham.—28th Apri/, 1881. 
1848, Fires, J. Kk. J. Foster, Bolton.— 
28th April, 1881. 
1850. ImprecnaTine WaTER with Acip Gas, 
K. J. Foster, Bolton.—28th April, 1 
1865. Lime Kiiys, E. land, near Miln- 
1885, Exzctaic Teeruonss, W. Main, Brooklyn, U.S. 
SLECTRIC ONES, yn, 
—2nd May, 1881. 


1890. Porrery, J. H. Johnson, London.—A communi- 
cation from P. Dodé.—2nd May, 1881. 
1910. SHapinc Metats, H. E. Newton, London.—A 
com. from E. F, D. Deboutteville.—3rd May, 1881. 
1917. Separators, B. J. B. Mills, London,—A commu- 
nication from J. Sternberg.—3rd May, 1881. 

1926. CoMBINED CLINOMETER and Prismatic CoMPass, 
F. Barker, London.—4th May, 1881. 

1939. Gettina Coat, C. Smith, Leicester, and T. 
Moore, Shipley. —4th May, 1881. 

1950. E LECTROPHONIC APPARATUS, W. R. Lake, London. 
—A communication from L. Maiche.—4th May, 1881, 

1953. the Lowest Heicnt of WaTER 
Levet, C. Pieper, Berlin.—A communication from 
R. Schwartzkopff.—ith May, 1881. 

1956. Resprratory Apparatus, W. R. Lake, London. 

—A com. from A. Khotinsky.—5th May, 1881. 
A ALVE Gear, R. H. Robinson, Derby.—6th May, 


88 

1968. Licutinc Apparatus, W. R. Lake, 
London.—Com. from N. Bouliguine.—5th May, 1881. 

1987. Spinnina Corroy, T. Coulthard, Preston.—7th 
May, 1881. 

2161. Driving Mecuanism for Tricycies, A. Burdess, 
Coventry.—1S8th May, 1881. 

2180. DisTiLLina APPARATUS, A. L. Normandy, 
London,—18th May, 1881. 

2183. Lock-stircH Sewina Macuines, C. Pieper, 
Berlin.—A com. from J. Stern.—19th Mey, 1881. 

2312. Merauuic Joint, E, Cooman and P. Dallard, 
Paris.—16th May, 1881. 

2416, MAGNETO-ELECTRIC Macutnes, F. Wolff, Copen- 
hagen.—A communication from C. P. Jiirgenson 
and L. V. Lorenz.—lst June, 1881. 

2828. VENTILATING STEAM Suis, J. Collin, Sunderland. 

—28th June, 1881. 
2838. PurtricaTion of Coat Gas, C. F. Claus, London. 
—28th June, 1881, 

2865. PURWICATION of CoaL Gas, C. F. Claus, London. 
—30th June, 1881. 

2931. Gas Encunes, E. de Pass, London.—A communi- 
cation from E. Koérting.—5th July, 1881. 

2039. Mixcine Meat, H. Dollman, Birmingham.—5th 
July, 1881. 

2983. ProreLtine R. J. Meek, Southend-on- 
Sea.—7th July, 1881. 

3133, AERATED Beverace, C. Kempster, Nesscliffe.— 
9th July, 1881. 

$240. Ececrric Licut, T. E, Gatehouse, Camberwell. 

—25th July, 1881. 

3310. Recutatine Fiow of Liquips, A. E. Carter and 
D. Young, London.—28th July, 1881. 

3324. CLEANSING ConicaL Tubes in Borvers, E. Lofts 
and H. J. Barker, Cambridge.—30th July, 1881. 

3346. ELectricat SIGNALLING, J. U. Mackenzie, New 
York.—2nd August, 1881. 

3352. ExTRactTinG Meats from their Ores, W. W. 
Hughes, London.—2nd August, 1881. 

3409. RecuLtatinc Propvuction of Evrcrricity, G. 
Westinghouse, jun., London.—6th August, 1881. 

3413. Lips for Om Cans, J. Nickholds, Wolverhamp- 
ton.—tth August, 1881. 

3431. Mountinc of Orpnance, A. Longsden, London. 

—A com. from A Krupp.—S8th August, 1881. 

3441. Generatine Evecrricity, R. R. Moffat and 8. 
Chichester, Brooklyn, U.S Avguast, 1881. 

3525. REAPING MACHINES, P. C. Evans, Brimscombe, 
and H. J. H. King, Newmarket.—13th August, 1881. 

3565. Fasteners for Gioves, W. R. Lake, London.— 
A com. from A, Hopfen, U.S.—16th August, 1851. 


Patents Sealed. 
(List of Letters Patent which the Great Seal on 
the 26th August, 1881.) 
Mitk, E. J. Gaskell and W. T. Jackson, 
—28th February, 1881. 

om Macuinery, H. H. Lake, London.—-28th 
‘ebruary, 1881. 

873. Removine Ort from Tix, T. H. Morgan, Swansea, 
—Ilst March, 1881. 

893. Sizinc MacuiNes, T. Singleton, Over Darwen.— 
2nd March, 1881. 

897. Sarery Guarps for Locomotives, &c., A. M. 
Clark, London.—2ad March, 1881. 

898. Pumps for SALTING Mear, W. Wright, Plymouth. 

—2nd March, 1881. 

903. Tannic Biack, W. G. Gard and T. H. Cobley, 
Dunstable.—2rd March, 1881. 

912. Conversion of Wixvow Sasnes, R. Adams, 
London.—3rd March, 1881. 

921. SHAVING LEATHER, A. M. Clark, London.—3rd 
March, 1881. 

953. Brakes for Carriaces, E. G. Brewer, London.— 


—5th March, 1881. 
972. TRICYCLES, C. G. Hawkins, Forest Gate.—7th 
E. de Pass, 


195¢ 


March, 1881. 

977. Evecrric LicnTING APPARATUS, 
London.—s8th March, 1881. 

989. Fastenrncs for &c., E. F. Griffin, 
Birmingham.—Sth March, 188 

1012. Furnaces, B. R. Huntley, West Hartlepool.—0th 
March, 1881. 

1014. PortasLe Raitways, A. Dunlop, Glasgow.—9th 
March, 1881. 

1045. ARRANGING Parts of Fives, G. Love, Lanchester. 
—llth March, 1881. 

1046. Hypravitic Apparatus for Puncutne, &c., J. 
MacLellan Blair, Glasgow.- 11th March, omg 

1242, BREECH-LOADING Frre-arms, H. . Thorn, 
London.—lst March, 1881. 

1345. Lamps for Rartway Carriaces, A. E. Ragg, 
Bebington.—26th March, 1881. 

1512. SpecTactes, W. Lake, London.—6th April, 1881. 

2127, Lire-PRESERVING GARMENT, F. W. Brewster, 
London.—16th May, 1881. 

2459. AxLe F. Ryland, West Bromwich.— 
4th June, 1881. 

2645. Gas Enornes, C. W. Pinkney, Smethwick.—1l7th 
June, 1881. 

(List of Letters Patent which passed the?Great Seal on 

the 30th August, 1881.) 
. Perroratine Bricks, B. C. D. Greenhill, Puriton. 

February, 1881. 

855. Workine Rattway Sienas, J. C. Brush, Dublin. 
—Ist March, 1881. 

861. HaNorna Doors, W. Morgan-Brown, London.— 
lst March, 1881. 

863. CaLcuLaTinc InstRuMENT, J. B, Fearnley, 
Castleford.—lst March, 1881. 

865. Sarery Lamps, W. P. Thompson, London,—1st 
March, 1881. 

877. Gas-LIGHT Apparatus, W. R. Lake, London.—lst 
March, 1881. 

879. ELECTRIC-LIGHT SIGNALLING, A. Shippey, London. 
March, 1881. 

884. GoveRNor for Marine Enotes, J. G. Tongue, 
London.—2nd March, 1881. 

888. Dryinc WovEeN Faprics, J. Smith, Renfrew, N.B 
—2nd March, 1881. 

904. Looms for Weavine, J. Hollingworth, Dobcross. 
—2nd March, 1881. 

905. Direct-actine Enaines, C. T. Wordsworth, Leeds. 

—2nd March, 1881. 
906. Stoves, G.L. Shorland, Manchester.—3rd March, 
1881. 

908. RoLLinc Mitts, L. A. Groth, London.—3rd 

March, 1881. 


922, GALVANISING Inox, J. Elmore, London.—3rd 
March, 

935. TRamM Rarts, E. Thompson and 8. Tomkins, 
London.—4th March, 1881. 

941. DELIVERING TICKETS, M. Bebro, Kilburn.—4th 
March, 1881. 

949, Carriaces, P. Bell, Fakenham.—dth 
March, 1881. 

Biocxs, J. Taylor, London.—5th March, 


oro, DisPLayixe in Suors, F. McIlvenna, 
Liverpool.—8th March, 1881. 

987. WatcH F. A. Walton, Birmingham.—8th 
March, 188 

Yarws, A. Combe, Belfast.—9th March, 


1024. Grain, M. Benson, London.—10th 
March, 1881. 

1036, Furnaces, J. 
London.—10th March, 1881, 

Fuiasks, J. Hall, Sheffield.—11th March, 


1008. Srraininc Pour, G, Tidcombe, Watford.—11th 
March, 1881. 

1078. CaLoric Moror Enornes, H, C, F. Jenkin and 
A, C. Jameson, Edinburgh.—12th March, 1881. 

1101. Bricks, M. E. Dearnly, Mirfield. —l4th March, 


H. Johnson, 


1881, 

1107. Evecrricat Batu, W. R. Lake, London,—l4th 
March, 1881. 

1114, Lire-bu E, T, Jones, Southamp- 
ton.—15th March, 1881. 

1130, CaLoric Moror Enotes, H.C. F. Jenkin and A. 
C, Jameson, Edinburgh.—16th March, 1881. 

1155, Fire-pricks, 8. J, Payne, Charlton. —13th March, 
1 


881. 
1160, CaLoric Moror Enoines, H. C, F. Jenkin and 
A. Jameson, Edinburgh. —17¢h March, 1881. 
1163. Desiccatixe Ecos, E. P. Alexander, London. 
17th March, 1881. 
1215. Treatment of Marine Vecetapies, J. Imray, 
London.—19th March, 1881. 
1243, Cusnions, 8. Newington, Ridgeway, Ticehurst. 
—2lst March, 1881. 
Layixa TELEGRAPH Wires, 8. Pitt, Sutton,— 
22nd March, 1881. 
1305. SAWING Macuines, O. C. P. Fleck and R, A. E. 
Fleck, Berlin. —24th March, 1881. 
1323. METALLIC Cartripces, W. R, Lake, London.— 


1257. 


24th March, 1881. 

1331. Enricnixa Gas, J. Livesey, Westminster.—25th 
sare, 1881. 

1373. New Corovrinc Martrers, O. N. Witt and H. 


Koechlin, Germany.—28th March, 1881. 

1406. CoaTixa Mera, J. Lysaght, Bristol. — 
March, 1881. 

1535. ArracuMents for Horsesnoes, J. P. Rothwell, 
Lytham.—7th April, 1881. 

1608. OsTAINING Motive Power, G. W. von Nawrocki, 
Berlin.—19th April, 1881. 

2424. OverneaD Sewina Macuines, G. F. Elder, 
Lochee, June, 1881. 

2446. Spikes and Nalxs, 8. E. Mossberg, Sweden,—3rd 
June, 1881. 

2472. Cueckina the Arriva of Empiovegs, W. M. 
Llewellin, Bristol.—7th June, 1881. 

2504. Gas Motors, C. W. Siemens, Westminster,—0th 
June, 1881. 

2528. Gas, J. Dixon, Liverpool.—1l0th June, 1881. 

2543. Soap, A. J. Boult, London.—11th June, 1881. 

2548, Tearor, J. A. Gilbert, London,—llth June, 1881. 

2572. Evecrric Lamps, H. E. Newton, London.—lith 
June, 1881. 

2592. TeLecraruic Conpuctrors, W. R. Lake, London. 
—l4th June, 1881. 

2626. STRIKING MECHANISM of Cocks, A. W. L. Reddie, 
London.—16th June, 1881. 

2636. Gas Cookina Stoves, G. J. Cox, Maidstone.— 
16th June, 1850. 

2743. PAVEMENTS, H. H. Lake, London.— 
1881. 


80th 


22nd June, 


2793, VENETIAN Burbs, J. L. Seymour, London.— 25th 
June, 1881, 
2813. Propuctne Desions, E. Lee, Leeds.—27th June, 


1881 
2851. ELEcTRIC Licntine, W. R. Lake, London.—20th 


June, 1881. 
2879. RarLway E. Tyer, Dalston.—lst 
July, 1881, 


. Turead Bossiys, G. W. von Nawrocki, Germany. 
July, 1881. 

2043. ELectro-MaGnetic Motors, 8. Pitt, Sutton.— 
5th July, 1881. 

2050. Sree, J. C. Ramsden, Filey.—6th July, 1881. 

2007. SULPHATE of ALUMINA, C, Semper, Pennsylvania. 
July, 1881, 


List of Specifications published Gazins the 
week ending August 27th, 1881. 
4245, 4d.; 5350 4d.; 5372, 2 
5500, 2d.; 5511, 6d.; ; 
281, 6d.; 302, 313, 


382) 4d.; 383) 2d.} 386, 
396, 2d.; 400, 2d.3 401, 6d.; 
406, 6d.; 410, 


387, 6d.; 
"403, 4d.; 405, 
2d.; 412, 2d.; 413, 4d.; 414, 41 5, 


461, 464, 466, 473, 8d.; 490, 503, 
508, 6d.; 542, 6d.; 1294, 6d.; 1988, 6d.; 2256, 6d.; 
2283, Gd.; 2295, 6d.} 2395, 2398, 6 


*,.* Specifications will be forwarded by paw 

the Patent-oflice on receipt of the amount of price and 
tage. Sums exceeding 1s. must be remitted by 
ost-uffice order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Keader Lack, her ag 

Patent-office, Southampt 'y-lane, 

London. 


ABSTRACTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


59. Rarway Brake Arraratvs, J. Batey.—Sth Janu- 
ary, 1881. 6d. 

The apparatus consists of a cylinder A, in which are 
fitted two trunk pistons B, each packed with a ring of 
leather of U form in section. When air under pressure 
is admitted to the cylinder in between the pistons the 


pistons are forced apart, the cup leathers monies 
and forming a tight oint; but = he air is allowed 
escape from the cylinder there is but little friction 
between these leathers and the cylinder, and the 

istons are easily moved back by a weight or spring. 
F is an auxiliary air reservoir. 


200. TransrorMING, CONVEYING AND APPLYING 
POWER BY MEANS OF Ecectricity, J. /mray.— 
15th January, 1881.—(A communication from M. G. 
E. Cabanellas.) 1s. 

The principal sop of this invention consists in an 
electric cock make by having a circuit of electricity 
rendered uniform, and of two electric machines con- 
nected by gearing or belts, the machine with the uni- 
form circuit being reversible. The other machine 
then gives out a constant ng mead of electricity in a 
given time, whatever be the 1 resistance or the 
_— 1 t given out 


the 
epending entirely on the construction of the cock and 
fhe at smount of electricity supplied to it. 
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. IMPROVEMENTS IN APPARATUS FOR PRODUCING 
Licut, J. @. Gordon.—lith January, 
1881, 
This is an improvement on a former patent, No. 
1826, 1880, in which tho balls of refractory metal heated 
by the discharge of high tension alternating currents 
between them are enclosed in vacuo in a glass globe. 
The Fig. shows one form of thelamp. A! are the balls 
of refractory metal on one end of wire stems A. The 
opposite ends of the stems are embedded in glass rod 
C. The rod is formed bd over the wires from glass in a 
soft plastic state, whilst the wires are held at any 
required distance apart. A glass stem is formod to 
project at right angles from c, and terminates in 


spiral coils, The balls donot meet but ae. DD 
are platinum conducting wires, C is inserted into the 
neck F, and D D are drawn through perforations on its 
opposite sides, The neck is contracted above where 
the wires pass out, and the latter are sealed to its 
sides by glass applied around them on the outside. The 
globe is then exhausted and filled with nitrogen or 
other inert gas, and the globe again partially ex- 
hausted, the fine tube leading from it is then sealed 
and its end broken off. 

247. ENAMELLING OF IRON, Grass, &c., 
F. Winterhopttand H. C. Webb,—20th January, 
1881. 6d, 

In the ornamental enamelling of iron a plate or 
sheet having a coating of white or other enamel upon 
it, constituting the ground of the design, is employed. 
The outline of the design is drawn on a lithographic 
stone, and an impression from the stone is taken upon 
transfer paper or mackintosh, or cloth with a glazed 


surface, the printed impression being an enamel colour | 

mixed with an adhesive vehicle. This outline on | 

paper is transferred by pressure to the enamel ground, | 
and the paper removed without the application of | 
moisture. The outline transferred to the enamel 
yroundis strengthened by dusting a finely powdered | 
enamel colour upon it. By the application of heat the 
outline is burned or permanently fixed upon the 
enamel ground. The drawing represents a side eleva- 
tion of the apparatus employed. 

272. Rarsino Trees, &c., FRoM THEIR GROWING 
Position, S. Newington.—2lst January, 1881. 6d. 

This relates to means for raising growing trees, 
together with a mass of earth, and at the same time to 
extract the roots extending beyond this ball, and it 
consists of an iron fork or spoon with lever handle 
and movable fulcrum. 

281. Stetina, AND StRarNine Sucar, Fiour, 
P. Preuerer.—22nd January, 1881.—(A com- 
munication from C. Meinecke.) 6d. 

This ists in the bination of a spiral or con- 
veyor brush or crusher A, with a trough consisting 

entirely or partly of a semicircular sieve or sifter C, 


in which the said conveyor brush fixed on or around a 

bowl or cylinder is caused to revolve, and thereby to 

act continuously on the material supplied to the trough 
while conveying it along the same. 

288 APPLIANCES FOR CONTROLLING AND REGULATING 
THE Speep oF Encines ror Drivinc 
Evectric Macuines, J. Richardson,—22nd Janu- 
ary, 1881. 8d. 

To control and regulate the specd of the engine so 
as to allow of its being driven at a uniform rate of 
speed, the inventor fits the engine steam passage with 
an equilibrium throttle valve, which is acted upon by 
a sensitive high speed governor, and upon this 
governor is mounted a smalldynamo-electric machine 
which drives it instead of the ordinary belt gear, the 
dynamo machine being actuated by the same current 
as that which produces the light, so that its power 
varies in the same proportion as the intensity of the 
current varies. When the current generated by the 
machine reaches a sufficient intensity, such a speed is 
communicated to the governor as will at once cut off 
any further admission of steam, should the intensity 
of the current be reduced and more steam admitted. 
In connection with the governor is an electro-magnet 
which holds a weight suspended so long as the current 
passes, but in case of accident to the gearing, the 
magnet ceases to act owing to the stoppage of the 
current, and the descending weight shuts off all steam 
from the engine. 


302 SELvacE ror Woven Farrics, H. H. Lake.—22nd 
1881.—(A communication from L. Frobeen.) 


In forming a selvage which will be more effec- 
tive in preventing the ravelling of the weft threads, 
are employed which make a certain rota- 

tion and carry reels or bobbins with the threads to 
form the selv: These threads are twisted round 
each other, and completely cover the loops of the weft 


threads, so as to protect them from wear, 


818. Apparatus ror Opentna, CLosING, AND FasTEN™ 
inc Certain Kinps oF WINDOWS AND SKYLIGHTS» 
H. Skervett,—24th January, 1881. 8d. 

This relates to windows turning on pivots, and as 
applied to a window pivotted at the bottom. At top 
of the frame is a plete with knuckles on its face, be- 
tween which the end of a quadrant bar is jointed. On 
the upper part of the sash is a bracket carrying an 
pehon «4 plate with a forked top, and a rectangular 
slot through which the quadrant bar passes. Between 
the fork of the upright and above the quadrant bar a 
cranked lever is jointed, the short arm taking into 
notches in the bar, and the long arm being connected 
by a spring to the plate of the bracket on the sash. 
A cord is also connected to the long arm. 

819. Jacquarp Macuines ror Looms, W. P. Thomp- 
80n,— 25th January, 1881.—(A communication from 
W. T. Talbot and W. Hepworth.)—-Not proceeded 
with.) 4d. 

This relates to the jacquard machine for weaving 
figured fabrics so as to on t it for “selecting” the 
coloured “ filling” or weft yarn used in weavin, 
aweb. This web is cut up into strips, which are us: 
as filling or weft in weaving figured carpets, rugs, and 
other articles known as chenille fabrics. It consists 
First, in the combination of a trapboard of a jacquard 
machine divided into sections, a series of cords and 
filling fingers, with two pattern mechanisms, one to 
control the sections, and one to control the cords ; 
and, Secondly, in the combination and arrangement 
of mechanism to control the card cylinder by the 
cylinder or chain which controls the movements of 
the trap-board sections, 

323. Watcues, W. Williams. — 25th 
January, 1881.—{Not proceeded with.) 2d. 

The object is to register the one-eighth, one-tenth, 
or one-twelfth part of a second. The desired number 
of beats to be given is determined by the number of 
teeth in the fourth wheel, the intermediate wheel, 
and the escapement wheel. 


$328. Picments ror AND TEMPERA PaintiNo, J. B. 
Orr.—25th January, 1881. 4d. 

This relates to the production of a white pigment. 
Poor zinciferous ores containing blende or calamine 
in combination with other metals are pulverised aud 
roasted, the resulting mass being lixiviated with 
water to extract all the zinc existing as sulphate, and 
thereafter the insoluble portion is treated with dilute 
sulphuric acid to exhaust the remaining zinc. These 
solutions are mixed together and purified from iron 
and other impurities. Sulphate of barium is then re- 
duced to the state of sulphide in the usual manner 
adapted for the reduction of baryta, and the mass 
lixiviated. The lixiviated strontic salt is mixed with 
the purified ainc sulphate, so as to give intimately 
mixed precipitates of strontic sulphate and zincic 
sulphide corresponding to the equation 8; 8 + Zn. 
80, = Zn 8 + 5,80, The precipitates are collected, 
yey calcined at red heat, cooled, washed, and again 

ried. 


331. SuGar, C. Scheibler.—25th January, 1881. 4d. 
This consists, First, in the production or separation 


| of strontian sugar from impure sugar solutions by 


heating under pressure in vessels in the presence of 
sufficient caustic strontian in the form of strontian 
anhydrite or of strontian hydroxide ; Secondly, the 
separation of the strontium saccharate from the lyes 
by means of filter presses or centrifugal extractors, or 
by suction from a rarefied space, or by systematic 
washing ; Thirdly, the recovery of the superfiuously 
applied strontium hydroxide from the non-saccharine 
lyes by crystallising, and where required by previous 
concentration of these lyes; Fourthly, the solution, 
by means of water at low temperatures, ef deposits 
containing much strontium into crystallising free 
strontium hydroxide, and into a sugar solution satu- 
rated with strontium hydroxide; and Fifthly, the 
a —— of strontium saccharate to the separation 
of beetroot juice or other saccharine juices. 
332. Tanres, &c., W. Winter.—25th January, 1881.— 
(Not proceeded with.) 2d. 

The top of the table is of glass, and between it and 

the frame advertisements are inserted. 


8333. Dryina anp Powperrnc Boop, &c., C. Forrest. 
—25th January, 1881.—{Not proceeded with.) 2d. 
This relates to the use of a set of cylinders similar 
to those described in patent No. 3151, a.p. 1837, the 
matter to be dried passing successively through the 
whole of the series, and the vapours being drawn off 
by means of a fan. 


335. Gas Sroves, 7. Fletcher.—25th January, 1881.— 
(Not proceeded with.) 

This relates to gas stoves with reflectors, and con- 
sists in arranging the burners in such a position as to 
be visible so as to utilise the direct radiated heat 
from the flame itself. 

3377. Fasrenrncs ror Betts, Banps, Braces, &c., J. 
Hinks and T, Hooper.—25th January, 1881. 6d. 

A plate of sheet metal has in the middle a spring 
tongue, and the lower end has a broad slot extendin 
nearly across it, such end being turned backwards an 
pp ae at the part where the slot is. The free end 
of the tongue is turned back, and when it is in its 
normal position, enters the slot and bears against the 
turned up part. In the tongue is a slot, through 
which the free end of the lever projects, its other end 
turning on the plate. A shoulder is made on the 
lever at the part immediately under the tongue. The 
other part of the fastening consists of a plate with a 
narrow slot to receive the end of the spring tongue, 
the two parts being fastened to opposite ends of the 
article to be secured. 

338. Trmminc uP aNp Smuttinc WueEat or Rye, 
W. P. Thompson.—26th January, 1881.—(A com- 
munication from W. Lanhoft.) 6d. 

e case I, which encloses the stones K and O, has 
its inner side formed as a grating. The upper revolv- 
ing stone K has radial slots to receive slides X, adjust- 
able by set screws. A driver T is situated in the 
central opening of the stone, and has arms fitting 
recesses in the under side thereof. An outer set of 
adjusting screws H pass through the stone and engage 


with the driver arms, and an inner set of adjusting 

screws G pass through the stone and bear against the 

upper surface of the arms, the two sets serving to 
adjust the stone and keep it in position. The driver 
is fitted to the end of spindle 8 by a conical bearing, 

and the lower end of the spindle runs in a bearing P, 

with lateral arms engaging with a lever P, when the 

latter is adjusted by rod Cand nut. The surfaces of 
cylinder E and case A are formed as grating surfaces. 

The wheat passes between the horizontal stones, and 

then between the case A and cylinder F. 

339. anv Mowine &c., A. J. Boss. 
—26th January, 1881.—(4 communication from 8. 
Sudheim.) 6d. 

This relates to an wo reaping and mowing ma- 
chine, in which horizontally revolving cutters or 
knives acting as scythes are used. Instead, however, 
of merely describing semicircles, back and forth, the 
cutters have continuous rotary motion. The delivery 


eopesees in the case of a reaping machine consists of 
a horizontal segment-shaped platform behind each 
knife, having raised sides concentric with the cutter 
spindle and revolving therewith, upon which the cut 
crop falls, and whence it is taken off by a vertically 
moving rake or blade, which is caused to descend at 
the proper moment, thereby arresting the cut crop on 


the platform, and delivering it in a sheaf-like bundle 

at the back of the platform, as the latter by continuing 

to revolve, moves from under it. The drawing is a 

front elevation of a reaping machine having the 

cutters arranged at one side thereof. 

340. MuLes ror Srinnino, A. Bates.—26th January, 
1881.—({A communication from A. Wintgens.)—( Not 
proceeded with.) 2d. 

The object is to prevent the piecing of ends after 
the delivery rollers cease to deliver, and for this object, 
after the suitable time for piecing has elapsed, the 
faller wire is lowered until it is so near the spindle 
ends that the piecing cannot be effected. 


348. Fire-pars anp Furnaces, E. G. Brewer.—26th 
January, 1881.—(A communication from J. Alves.) 


6 
The fire-bars A rest on bearers K, and their faces 
are formed with a longitudinal knife edge; their 
sides taper from one end to the other; and they are 
set so that the space between them widens from one 
end to the other, and also soasto leave a narrow 
space between them and the fire-box on all sides. 


c 
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The fire bridge is made with a cast iron base with 
slots to admit air from the front end of the fire-bars 
into the bedy of the furnace. On the base is built a 
brick superstructure B with horns C to throw the 
flames higher than they otherwise would go, and on 
top of the brickwork is an iron plate to brace it to 
the base. The rakes are formed with teeth to fit into 
the spaces formed by the fire bars. 

344. Treatment or Grain, &c., A. W. Gillman and 

S. Spencer.—26th January, 1881. 6d. 

This relates to the treatment of grain to be used in 
brewing, distilling, and vinegar making. The grain 
is soaked in pure water, or water containing a small 
proportion of alkali, and then drained and placed in 
vessel A, where it is steamed. B are the feeding and 


Vit; 


discharge apparatus, consisting of double pistons 
moving in cylinders, so as to prevent steam issuing 
through the feed and discharge apertures. E are 
blades or stirrers mounted on a revolving spindle. 
The cylinder is fitted with a false bottom D, to allow 
the moisture and oils to run off from the grain. The 
grain is then dried and crushed or ground previous to 
use, 

345. Compasses, &c., H. Schoening.—26th January, 

1881.—{Not proceeded with.) 2d. 

From the centre of a convex or concave mirror a 
style projects vertically, and above or below is a 
movable compass ring with the usual points and 
divisions. The direction of the poles may be ascer- 
tained by noticing the direction in which the reflection 
of the style is thrown on the mirror, when the style is 
truly vertical to the mirror and the cye in a perpen- 
dicular line to it. 


346. ORNAMENTAL Printino on Carico, &c., C. R. F. 
Schoesser.—26th January, 1881.—(Not proceeded 
with.) 2d 

The design is printed on the calico or other material 
in a suitable gum, size, or varnish, and over it is 
sprinkled a powder known as ‘‘ wood flour” or ‘‘ wood 
meal,’ which is made from the fibres of pine or other 
wood, disintegrated and ground into the form of flour 
or meal. 

347. Apparatus to TRAMCARS FOR 
CLEARING THE Ratts oF Snow, &c., 1. Metcalfe.— 
26th Jenvary, 1881.—(Not proceeded with.) 2d 

A lever is hung from a bracket fixed to the card at 
each side in front of the wheels. In the lower end of 
the lever is fixed a small plough or instrument which 
enters and clears the groove in the tram rail when 
the lever is lowered. 

348. Currinc Paper, &., W. C. Pellatt.—26th 
January, 1881.—(Not proceeded with.) 2d. 

is relates to means for effecting the pressure 
exerted upon the platten by which the paper is held 
during the cutting operation, and consists in the use 
of springs acted upon by levers arranged so as to 

SS desired pressure, which can be adjusted as 

lesired. 


349. or VessELs, THEIR ENGINES AND PRo- 
PELLERS, J. Betteley.- 26th January, 1881.—(Not 
proceeded with.) 2d. 

The vessel is formed with one bow and two after 
ends or sterns, The engine consists of a single 


cylinder with piston, fixed to a frame, and working @ 
shaft with a single crank. Over this shaft is another 


working in sliding blocks. These shafts are connected ~ 


by friction gearing, and on the top shaft a large fly- 

wheel is placed. ‘The propellers are formed with cast 

metal bosses and malleable rolled or hammered flat 

steel blades with bevelled edges. 

351. Warmine anp Heatine &c., R. Juck- 
80n.—26th January, 1881.—( Not proceeded with.) 2d. 

A lamp is encl in a pipe with a bell-shaped 
mouth, and continued in coils passing round the 
object to be heated. 

352. Rattway WueE s, J. N. Howard and D. H. ON. 
Neale.—26th January, 1881. 6d. 

Near the outer edge of the bore of the tire A is 
formed a lip or flange BI, fitting in a corresponding 
groove in the rim B of the wheel. Through this lip 
rivets, bolts, or studs, part of the circumference of 


which is in the tyre, and part in the rim, so that these 
rivets, bolts, or studs must be sheared longitudinally 
and transversely before the tire can slip round the 
rim, as they form conveniently applied keys between 
the rim and the lip of the tire. 
3538. Fixep anp Enornes, &c., R. Brown. 
—26th January, 1881.—(Not proceeded with.) 2d. 
In fixed and semi-fixed engines for hoisting, wind- 
ing, driving, and pumping. a compound driving clutch 
is provided, one side forming a claw clutch, and the 
other, which is of larger diameter, forming a friction 
clutch. Both clutches act upon the same drum, an 
are put into or out of gear either way by the same 
hand lever. 


356. Bicycres, &c., T. Warvick.—-6th January, 1881. 
—(Not proceeded with.) 2d. 

The motion of the crank shaft is transmitted to the 
driving wheel by means of an endless band of steel 
with projections on its inner face, which engage with 
depressions formed in pulleys placed on the shafts. 
The invention also relates to improvements in butt- 
ended spokes of wheels, the hubs of wheels, and the 
elliptical tapering steel tubes forming the forks. 

Dry Gasmeters, W. Haldane.—2ith January, 

1881.—{Not proceeded with.) 2d. 

is relates mainly to dispensing with the slide 
valves for the inlet and outlet of the gas, and consists 
in the use of vertically acting valves raised from and 
lowered to their seats by means of cams acting on 
levers, one of which is attached to each valve spindle. 
358. RoLtixc Merat Wires, Rops, &c., 4. Hughes.— 

27th January, 1881. 6d. 

This consists in so arranging the rolls and other 
parts together that a compound machine is produced 
wherein the rolling can be effected continuously from 
the bloom to the finished article. The bar being 


rolled after it has passed through one pair of each 
double pair of rolls, is porate. fed back through 
one pair of each double pair of rolls, by guiding appli- 
ances provided at each groove in each double pair of 
rolls. The drawing shows this guiding appliance in 
vertical section. 

359. Separatinc Iron From &c., D. 
January, 1881.—(Not proceeded 
with.) 2d. 

One mode of effecting this object consists in ponies 
the charcoal or other material across a magnet, whic! 
may be permanent magnets, in which case the iron 
will be removed by revolving brushes, or they may be 
electro-magnets, the interruption of the current 
through which will cause the iron to fall off. 

360. Rotary Fans ror VENTILATING Mines, &c., J. 
S. Davison, C. R. Steele, and J. Lyon.—27th January, 
1881. 

The fan consists of four blades A, each of which are 
portions of a screw, and are set on the shaft E, 
preferably at an angle of 45 deg., and at right angles 
to each other. e blades are of greater width 


[sso] 4 


towards their centre of motion than at their extremi- 

ties, and taper gradually from near the boss to the 

extremities. The leading edges are curved and pro- 
ject forward from the line on which they are set on 
the boss. 

362. Savsace-FILLING Macuine, W. H. Skipper.— 
ith January, 1881.—(Not proceeded with.) 2d. 

The plunger employed for forcing out the charge of 
minced sausage meat from the barrel is caused to 
retire automatically when it has reached the end of 
its stroke. 

364. _FASTENINGS FOR Scarr-Fronts, &c., R. 7. 
Williams.—27th January, 1881.—(Not proceeded 
with.) 2d. 

The collar stud is formed so as to receive a stem 
fixed on the under side of the scarf front or necktie. 
365. ManuracturE or ACID FOR Vinecar, W. J. 

Cooper.—2ith January, 1881. 2d.* 

This relates to the facture of phosphoric acid 
to be used for the manufacture of vinegar, and it con- 
sists in mixing phosphate of lime and sulphuric acid 
together in equal proportions, water being added 
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thereto. The solution is filtered so as to remove the 

sulphate of lime, and the dilute phosphoric acid 

remaining can be used as vinegar. 

366. Liquips, F. Wirth.—27th January, 
18Si.—(4 communication from H. and J. F. Beins.) 
6a 

This relates to improvements in the apparatus for 
mnerating carbonic acid gas, and supplying it to 
iquids contained in bottles. The apparatus for gene- 

ratin; consists of a retort with a central se 
pm bg which is inserted in a cup-shaped v 
closed at top and fitted with a tube open at 
both ends, and forming a flue to convey the poe 
of combustion from a gas burner to the central c - 
ber of the retort. Bicarbonate of soda or bicarbonate 
of potash is placed in the retort, and when heated 
gives off carbonic acid gas, which passes into a pipe 
capable of being revolved, and havi a number of 
nozzles with plugs to receive the different bottles. 

8367. Srartinc, Srorprmsc, aNpD REGULATING THE 
Morton or Sewine &c., J. H. Johnson. 
—27th January, 1881.—(A communication from V. G. 
Jurion.) 6d. 

The apparatus is constructed with a stationary 

brake P, in combination with an oscillating arm K 

ivotted to stand. Motion is imparted to the machine 
rom shaft E by pulley G by means of a band Y passing 


over pulley H turning on a stud carried by lever K. 
Pulley H has two grooves, the second to receive a 
band Z by which the machine is driven. A lever M is 
attached to pedal N by a screw, and serves to cause 
lever K to swing. The spring T tends to draw lever 
K towards pulley G, and so slacken band Y, and at the 
same time press the brake wheel against the spring R 
attached to the brake and so reduce the speed and 
stop the machine. 


368. Manvracture or Gas, S. Holman.—27th Jan- 
uary, 1881. 6d. 

Between the retort A and the hydraulic main H is 
arranged in a suitable position or positions contiguous 
tothe passage of the gas, a receptacle or reservoir D 
divided into two or more parts by a vertical partition 
or partitions in such a manner that a portion of the 


ammoniacal liquor produced during the process of car- 

bonisation shall be collected in one part of such 

receptacle or reservoir, whilst a portion of the tar 
simultaneously produced shall be collected in another 
part or parts of the said receptacle or reservoir. 

369. Generatinc Motive Power, G. Temple.—27th 
January, 1881.—{Not proceeded with.) 2d. 

When the power employed is steam, the pressure in 
the boiler is made to act upon an india-rubber disc 
connected by suitable levers with a damper in the 
flue so as to open or close the same as the pressure 
of steam varies. The motor is a rotary disc engine, 
and consists of a hollow shaft to convey the steam to 
the disc, which revolves in a case and is perforated 
from the circumference to the hollow shaft, so as to 
get the maximum effect from the steam issuing there- 

rom. 

371. CorrucaTep PLates For Pay CouNTERS, 
H. A. Bonneville.—2ith January, 1881.—(A com- 
munication from A. dA. Rand.)—{Not proceeded 
with.) 2d. 

These pay counters are made of embossed or punched 
steel, instead of being cast. 

372. Raisinc Sunken Surps, 0. Wolff.—2ith January, 
1881.—(4 communication from A. Lehmann.) 6d. 

This relates to the use of balloons to contain air or 
other suitable fluid, and in the means for attaching 
them to sunken ships to be raised. 

376. EARTHENWARE AND STONEWARE PIPES WITH 
Spicot Jornts, & E. Homersham.—2ith January, 
1881. 4d. 

This consists in turning the exterior of the spigot 
and the interior of the socket, so that they will accu- 
rately fit together, the turning being effected by 
cutting tools of carbonado or black diamond. 

377. ComBineD SAFETY-VALVE AND GAUGE oR Draw- 
orFr Cocks, £. Field and F. M. Cotton.—27th Jan- 
uary, 1881. 6d. 

The plug or valve A and its stem are made able to 
rotate, and an incline and a projection are provided, 
one of these being carried by and moving with the 
plug or valve stem, and the other being stationary, 


so that on turning the said stem the incline will cause 
the stem to move-endwise and draw the plug or valve 
rom its seat in opposition to the load. 


$3'79. Disrrisutinc Sanp, Bawtast, on SALT ON 
&., T. B. Goulding.—28th January, 1881. 


The material to be distributed is placed in hopper 
A carried by wheels, on a boss of one of which is a 
toothed wheel B ing with a pinion on axis C, which 
carries a series of scoops or shovels arranged spirally 


round it. At the bottom of the hopper is a curved 
plate on which the material falls and is lifted by 
the scoops on tobars E, through which it falls on to 
the road. The revolving spiked roller H prevents the 
material binding in the bottom of the hopper. 


$381. Preventinc aND Removine CRUSTATION OF 
Borers, H. Portway.—28th January, 1881.—(Not 
proceeded with.) 2d. 

The composition is to be injected into the boiler with 
the feed-water, and consists of 112 lb. water, 5 Ib. 
Irish moss, 20 Ib. soda, and a small quantity of sandal 
wood, the whole being boiled together and then 
strained. 

382. Brakes, J. Lansley.—28th January, 1881. 4d. 

The brake blocks are attached to a cross shaft under 
the box of the carriage, and connected with the front 
of the carriage by levers actuated by the driver. Round 
the stock of the wheel passes a metal strap, which can 
be released or tightened by a lever, to which it is 
attached at oneend. A shoe can be pressed on to the 
bottom of the wheel by means of suitable levers, and 
the stock is fitted with a notched collar, acted upon 
by a catch so connected with the levers that it drops 
in simultaneously with the application of the shoe. 
383. Consrructine anD LaYING PERMANENT WAY FOR 

Tram-cars, &c., R. & Dugdale. —28th January, 1831. 
—(Not proceeded with.) 2d. 

The chairs are of cast iron, and the base is of con- 
cave form, open at top, and sufficiently wide to ensure 
stability. e concavity in the base is packed durin 
the laying with concrete. A layer of concrete is vom | 
in a trench, and on it the chairs, with the rails fixed 
therein by taper spikes, are  segrees when a second 
layer of concrete is placed in the trench to bring the 
bed to the level to receive the pavement. 


386. ManvuracrcurRe oF STARCH AND GLUCOSE FROM 
Grape Sucar, W. R. Lake.—(A communication 
from T. A. and W. T. Jebb.)—28th January, 1881. 


10d. 
This comprises a process whereby starch is obtained 
from Indian corn or other suitable grain, and con- 


verted into grape sugar or glucose ; also apparatus in 
which the corn is stee before grinding ; also appa- 
ratus whereby the k of s' is separated from 
the offal or bran ; also apparatus whereby the moisture 
and starch is from the wet offal or bran ; also 
means whereby the starch tables are levelled or 
adjusted; also travelling receptacles to remove the 
starch from the tables to the starch trough; also 
revolving cutters arranged in the starch trough, whereby 
the starch is comminuted previous to its introduction 
into the diluting tank ; also one or more ribs arranged 
lengthwise in the bottom of the starch trough to hold 
the starch while the cutters operate ; also connecting 

the track over the several starch tables by a i 

travelling at right angles to the tracks, and whereby 

the starch receptacles can be transferred from one 
track to another ; also one or more traps or catch tubs 
to collect the starch carried over the tables; also provid- 
ing the mixing tank with a revolving stopper verti- 
cally adjustable on its shaft ; also a cooling apparatus. 
whereby the grape s or glucose is agitated an 
rapidly deprived of its heat. 

Frre-cRATEs oR CONTAINERS, J. Briton.—2S8th 
January, 1881. 6d. 

In order to effect a slow combustion in grates a port- 
able piece of fire-brick is inserted, such block consist- 
ing of a bottom, back, and sides in one piece, and be: 
formed with or without perforations passing through 
the bottom. 

391. Bicycte anp TricycLe Lamps, &c., 7. Tongue 
and T. C. Bladon.—28th January, 1881.—(Not pro- 
ccetled with.) 2d. 

This relates to the mode of securing the lamp in 
its swinging position on the axle, so that it may be 
readily detached by pressing on a spring bolt. 


392. Ice ry Water Scuppty Pires, &c., T. J. 
Sloan.—28th January, 1881.—{Not proceeded with.) 
2d. 

This relates to the combination of a steam boiler 
with mechanism for feeding a flexible tube into water 
supply pipes, so that a continuous stream of heated 
water may be projected by the force of the steam in 
the boiler through the tube against the ice to be 
thawed. 

396. Looms, J. Brownlie.—2%h January, 1881.—{Not 
proceeded with.) 2d. 

This relates to improvements in looms for weaving 
in which two or more shuttles and rg ny | shuttle 
boxes are used at both sides, and it has for its object 
to means for clearing the 
weft threads of the idle shuttles out of the way of the 
weft fork or forks, to allow only the weft threads of 
the shuttle last thrown to act on the weft fork, and 
stop the loom ifthe thread is broken, and to release 

in the weft threads when a shuttle is thrown. A 

p ave wire is fitted to the upper end of a rising and 

falling rod, and bent over the weft fork trough in such 

a manner that when the lathe swings back the weft 

threads, except the one last thrown, slip below the 

wire which depresses them, leaving the last thrown 
thread or shot to act on the weft fork. 

400. Wire Fences, G. B. Smith.—20th January, 1881. 
—(Not proceeded with.) 2d. 

This relates to wire fencing in which droppers are 
placed at one or more points between the standards. 
and it consists in making each dropper in the form of 
a light flat bar, and at each part corresponding to the 
horizontal lines of wire it is formed with notches at 


408. Ventitatinc Pots orn Cowts For Soin Pipes, 
T. Bate.—29th January, 1881. 4d. 
t or tube, the lower end of which is secured 


Aisa 
to a ventilating pipe carried up from the soil pipe. 
Wings B stand out ra from this tube and sup- 


port a conical cover C with an outlet at top. A 
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cylinder of wire gauze D is fitted to the top of the 

cone and extends above the outlet. Above it a cap E 

is supported by rods. Within the conical cover C, and 

between it and tube A, is a smaller cone G also carried 

by wings B. 

404. Srorrers ror Bortves, &c., N. Thompson.—29th 
1881.—( Not proceeded with.) 


A piece of cork has a central recess in which is 
ted a rigid headpiece of wood. Across the head 
is a recess, and this recess 


transversely of passes a 
pin, lea’ ficient s b th it for the inser- 
tion of an instrument similar to a button hook, by 


which the cork can readily be withdrawn 


405. Purses, &c., P. Lack.—29th January, 1881.—(A 
from L, Knittel.)—{Not proceeded 
with.) 2d. 

This consists in forming a slit in Dome eset 
enable money to be placed within it without having 
to open the same, such slit being covered by a spring 
plate which yields to allow the coins to enter, bu' 
prevents them being withdrawn through the slit. 


406. Arraratus TO PREVENT THE FoRMaTION or IcE 
Warer Pipes, J. Hopkinson.—20th 
January, 1881. 6d. 

A copper ball B is secured to a branch from the 
water supply pipe A and is enclosed in a cover C of 
enware or other non-conducting material. This 


ball is heated by a gas-burner F, so as to cause the 
water therein to circulate and prevent it i. 
_<— is formed & the top of the cover for the exit 
A 


410. Cisrern Vatve, S. J. Newman.—3lst January, 
1881.— (Not proceeded with.) 2d. 

ow pipe, and requ' no separa’ pe. A tubu- 
lar valve is used, and its lower end is ead and fits 
on the ordinary seating. m the upper end of the 
valve passes a tube which extends to the required 
height in the cistern, its upper end being connected 
with the lever by which the valve is operated. 

412. Sicnats ror Rariways, 7. Masters.—8lst Janu- 
ary, 1881.—( Not proceeded with.) 2d. 

Projections connected with the signal levers are 
made to act upon a spring plate mounted on the loco- 
motive or the guard's van of a train, and connected 
with a gong, so that by the number of blows on the 
gong the driver or guard will be able to tell the posi- 
tion of the signals. 

413. Unnarrine FLesuinc Hives anp Skis, B. 
G. Brewer.—31st January, 1881.—(A commuiucation 
from A. W. and J. E. Reid and E. Potter, jun.) 4d. 

This re to machines in which the hide is laid on 
a concave table and a revolving tool scrapes its sur- 


face, and it consists essentially in the use of scrapers 

or tools of vulcanised india-rubber or similar flexible 

or yielding material. These tools C are attached to 
the arms B of wheel A, and the table F is pressed 

towards the wheel by means of treadle L. 

414. Compositions ror Lininc FurNAcEs, MANUFAC- 
TURE OF Ceramic Ware, &c., H. H. Lake.—3lst 
January, 1881.—(A communication from J. B. M. 
Fillon and C. L. de Capitain.) 4d. 

This relates to the production of refractory basic 
itions in which native or natural carbonate of 


the edges at some places, and with holes through the 
middle at others. Wire ropes or twisted wires are 

for some of the horizontal wires, and single wires 
for others. The former are first strained and fixed, 
and then the twist is opened at D sageee and the droppers 
inserted, the separate strands engaging with the 
notches on each side. The single wires are then 
threaded through the standards, and through the holes 
in droppers, which they prevent turning. 


401. FasTentncs ror Braceters NECKLETs, E. 
Atkins.—29th January, 1881. L 

On the meeting face of one-half of the bracelet, and 
near each end, is a hook-like projection, facing one 
another, and which in closing the bracelet pass through 
holes in the mee face of the otherhalf. The latter 
contains two sliding _— pressed outwards by a 

ring, and which are forced upwards by the hooks on 
the other part, as they enter the holes, and then enter 
the hollow of the hooks and secure them in the locked 
position. a may he forced inwards by pins 
projecting from the edges of the bracelet, so as to dis- 
engage them from the hooks when required to un- 
fasten the bracelet. 


magnesia is employed, and it consists in pulverising 
natural carbonate of esia, and calcining it ata 
temperature of more than 1200 deg. Cent., after which 
it is allowed to cool, and mixed with 15 per cent. of 
silicate of alumina or aluminous earth, 4 to 5 per 


cent. of quicklime, to from 70 to 80 per cent. of 
magnesia, 


415. Turasnina Macuines, J. W. Lee.—3lst Janu- 
ary, 1881.—(Not —— with.) 2d. 

This relates to a circular antifriction or frictionless 
spring motion, with revolving roll or rolls in the feed- 

for self-acting feeding apparatus for thrashing 
machines. 
422. Treatinc Mixep So.vutions or CHLORATE OF 
Lime or Catcium, W. Weldon. 
lst February, 1881.—(A communication from A, R. 
Pechiney.) 4d. 

A large part of the chloride of calcium contained in 
the product of the treatment of milk of lime by 
chlorine gas is separated therefrom as oxychloride of 
calcium by adding to the product free lime, preferably 


hydrated, heating to about 80 deg. Cent., and then 
wing to cool, & which means the chlorate of cal- 


cium can be used fur many purposes which it cannot 
at mt be used for, on account of containing so 
much chloride of calcium, The chloride of calcium 
can also be separated by eva: ag | the liquor to a 
certain degree of concentration, when on | 
crystals of chloride of calci will be deposited, an: 
can be se ted by a hydro-extractor. The oxy- 
chloride of calcium is treated with hot water so as 
decompose it into chloride of calcium and lime, 
423. Cutorate or Potasn, W. Weldon.—l1st February 
1881.—(4 ray from A. R. Pechiney.) 4d. 


g of potash b 
adding chloride of potassium or other suitable tosh 
salt to solutions obtained by treating milk of lime, b; 
chlorine , but from which a large part of their 
chloride has been first separated. 


424. Cuvorare or Sopa, &c., W. Weldon.—let Febru- 
ary, 1881.—(A communication from A, R. Pechiney.) 


4d. 

This relates to manufacturing chlorate of soda 
directly from a mixed solution of chlorate of lime and 
chloride of calcium uced by the reaction of 
chlorine upon milk of lime, and it consists in 
treating the mixed solution with sulphate of soda, thus 
forming chlorate of soda, chloride of sodium, and sul- 

ate of lime, the first two in solution, and the latter 
n crystals, which are separated by filtration. To the 
mother liquor enough carbonate of soda is added to 
precipitat Gy I ini lei salts, which are 
se) ted by filtration, and the liquor evaporated to a 
density of 44 deg. Beaumé, corresponding to a specific 
gravity of 1°428. During the evaporation chloride of 
sodium falls, and should be fished out. When the 
solution has attained the desired density, and as much 
chloride of sodium as possible removed, it is allowed 
to cool, when it yields crystals of chlorate of soda. 


425. Curorate or Sopa, &c., W. Weldon,—lst Febru- 
ary, 1881.—{A communication from A. R. Pechiney.) 
4d. 


This ists in the facture uf chlorate of soda 
by the reaction of sulphate of soda upon the solution 
remaining after separation of chloride of calcium from 
the crude product of the treatment of milk of lime by 
chlorine ; the subsequent d position by car- 
bonate A po B of any calcium salts not precipitated by 
the sulphate of soda; and the utilisation of the chlorate 
of soda in wash waters by its reaction upon chloride of 
potassium. 

438. Heatinc Water, &c., B. W. Maughan.—2ad 
February, 1881. 4d. 

This relates to improvements on patent No. 3917, 
A.D. 1868, and consists in conducting the water into a 
chamber containing perforated tubes, through which 
it — in thin streams and is acted upon by currents 
of heated air, or by the action of a flame. 

461. Skates, H. Dobson.—Srd February, 1881. 4d. 

The boot upper is attached to the ordinary wooden 
clog or base carrying the skate blade. 

464. Ficrerine anp Seraratine Soups rrom Liquip 
Matters, &., P. Alexander.—3rd February, 
1881.—{A communication from P. Cussamajor and 
C. H. Sengf.) 6d 

This relates to means for maintaining the filtering 
medium in such a free and unobstructed condition 
that it will work continuously with the desired 
rapidity and efficiency. The filteri material is 
wound on a perforated cylinder A cl at the ends, 
turning in a vat B containing the liquid to be filtered, 
and provided with a hollow trunnion connected with 
an exhaust pump, whereby the liquid is caused to 


pase from the vat through the roll of filtering material 
nto the cylinder. The filtering material is graduall, 
unwound from cylinder A so as to present a fres 
surface, and may pass through pressure rolls E and be 
wound on perforated cylinder C, through which water 
is forced to clean the material. 


466. ArtiFiciat Ixpico, &c,. J. H. Johnson.—3rd 
February, 1881.—(A communication from A. Bacyer. 


4d. 

This consists, First, of the preparation of artificial 
indigo 4 submitting ortho-nitro-phenyl-propiolic 
acid to the‘ reducing or deoxidising action “4 the 
sulphides, sulphydrates, polysulphides, sulpho-carbo- 
nates, and sulpho-carbonic ethers of the alkali metals 
and alkaline earth metals, and more especially of the 
alkaline ethyl-disulpho-carbonates or xanthates; 
Secondly, the application of this process for the 
preparation of artificial indigo, to dyeing, printing, 

marking textile fabrics and materials by su 
mitting ortho-nitro-phenyl-propiolic acid in or upon 
the fibre of textile fabrics, yarn, or cloth to the 
reducing or deoxidising action of the above-mentioned 
alkaline ethyl-disulpho carbonates or xanthates. 

473. Conveyinc Money, &c., MERCANTILE EstA- 
BLISHMENTS, &c., B. P. Alexander.—4Ath February, 
1881.—(A communication from J. C. Whiteand H. 
H. Hayden.) 8d. 

This consists of guide ways or tracks leading from 
the different counters to the main desk and back 

to the counters, and on them carriers run and 
convey money, documents, or other things to any 
desired part of the establishment. 


490. Macuines, W. Morgan-Brown.—ith 
February, 1881.—(A communication from J. H. 
Foster.)—(Complete.) 6d. 

This relates to machines which operate to drive one 

0) e and a procating plunger, and it con- 

sists chiefly of improved nail-feeding mechanism, an 


improved nail-guiding die, and an improved work 
support. The table A is adjustable on the pedestal B, 
and through it es the shaft C for actuating the nail- 
feeding, work-c and nail-driving mechanisms, 
This shaft is operated sn f treadle D. The nail-feeding 
mechanism is contained in a hopper E, which vibrates 
on piv to arms F connected to shaft C, 
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the vibrating being caused by the arms G, which con- 
nects the hopper to a frame H sliding upon shaft C. 
Inside the hopper are a number of shoots, to which 
are supplied from a common receiver, and 
through tubes I to the delivery tubes J, down which 
they slide to the nail. ie, which directs them 
on to the work, and they are then driven in by the 
sdriver K. 


608. | Skates, J. P. Becker, jun.—Sth February, 1881. 
This relates to skates in which the sole and heel 


clamps to connect the skate to the boot are 
adjusted so as to allow the boot to inserted, and 
then by suitable mechanism are made to a bh 


$508. Propvcrion or Stans, Strips, CuBES or 
Sucar, M. Bauer.—7th February, 1881.—(A com- 
munication from H, Tietz, J. Selwig, and B. Lange.) 
6d. 


Slabs of s of a rectangular form and of equal 
thickness are first ome, and from them strips are 
produced by breaking, and from the latter cubes are 
— by further breaking. The slabs are formed 

a box fitted with division plates, and a special 
means © used to break them up into strips and 
cubes. 


542. Improvements TELEPHONIC APPARATUS, J. 
Sax.—8th February, 1881. 6d. 

This invention relates to the electro-magnetic 
receiving telephone as used in combination with a 
microphone, and refers more particularly to the mode 
of constructing the electro-magnets of the telephone 
and of connecting up the same whereby a single 
battery is made to serve for both telephone and 
microphone. In carrying out the invention the 
electro-magnet is enclosed in a casing provided with 
a vibrating iron diaphragm, but instead of using a 
single wire, the electro-magnet is constructed of two 
distinct wires, about two-thirds of each pole being 
coiled with wire of low resist , and the r ing 
third with wire of high resistance. The continua- 
tions of these wires are then connected with a micro- 

one induction coil and battery, so that providing 

e resistance of the low-resistance coils have been 
made as nearly as possible equal to the primary 
wire of the induction coil and the microphone toge- 
ther, the current from the battery will divide itself, 
one half flowing through the low-resistance coils, 
and the other through the primary wire and micro- 
phone, so that the same battery which supplies the 
—" charges the electro-magnet of the tele- 

ne. 


736. Drvyixc anp Svuaar, A. Sauvee.—21st 
1881.—(4 communication from B. Commer- 


son. 

This consists in an improved arrangement of the 
drying apparatus combined with various o tions 
with a view to obtain a light sugar of good and 
colour and readily marketable. 


796. AppLiaNces For Boots anp SHors 10 PREVENT 
Persons Suippina, &c., H. Bland.—24th February, 
1881. 6d. 

This consists essentially of four narrow thin steel 
links or strips jointed to three clamps at their 
extremities, and to a metal loop or connecting piece 
at the rear end, the whole forming an expanding light 
frame. The front clamp is bent over, so as to take a 
firm hold of the toe of the sole, and the twe side 
clamps are similarly bent over, so as to embrace firmly 
the two opposite sides of the sole near the waist of 
the boot or shoe. The two longer links, forming the 
front ion of the appliance, are previded with 
conical steel spikes. 

982. Apparatus ror Vessets, Boats, 
&c., L. A. Groth.—8th March, 1881.—(4 communi- 
cation from J. B. Miller.) 6d. 

This relates to that class of propellers which impart 
motion to the vessel, boat, or other body, by forcing 
a jet or jets of water through a pipe or pipes in a 

ion opposite to that in which it is desired to 
move the said vessel, and consists in arranging one or 
more steam cylinders in the lower part of the vessel, 
one end of each such cylinders be jointed water- 
tight to the stern part of such vessel, and so as to be 

-open to the external water, the other end being closed 

steam-tight with a optoter cover, in which is a 

suitable stuffing-box. ugh which passes a piston 

rod connected to a piston moving steam-tight 5 the 
before-mentioned cylinder. 

1173. Assortinc PuLverisep MATERIALS, 4. W. L. 
Reddie.—lith March, 1881,.—(A communication from 
W. Kracht.) 6d. 

This consists in the separation of pulverised 
materials according to their density by means of a 
current of air. The material is placed in 
revolving with the perforated hollow shaft B, through 
which a current of air is forced from fan C, and carries 


‘off the finest particles into D, and then passing 
through the assorting ch pee isting of com- 
partments se: ted by partitions alternately reaching 
to within a short distance of the top or bottom of the 
‘chamber, deposits the dust according to its gravity 
within the hoppers F. 

12'75. Horrers on Wacons ror HraTING Ovens, J. 

Redgate.—22rd March, 1881. 4d. 

The bottom consists of a metal frame, to which the 
sides and ends are attached, each of which are per- 
forated. The bottom is formed to receive fire-bars, so 
as to be capable of renewal; the sides and ends are 
lined with firebrick: the bottom is provided with a 
perforation, the sides of which are capable of being 
connected to a flue or pipe of the usual construction ; 
the fire-brick lining is of blocks, each of which can be 
removed when damaged by the fire and replaced by a 
new block. 
1204. Gases ror PresErvinc Purposes, C. F., A. 

L. Lawton.— 23rd March, 1880.—(Com- 
ete. 

This consists in first subjecting hard coal, coke, or 
-eharcoal to fire in a cl retort, and blowing air 
therein from a bellows, then passing the gases generated 
through a purifier packed wi coarse material, 
through which water passes in fine streams for the 
purpose of washing the gases; then them 

hrough a second purifier containing a solution of 
caustic lime, ferric proto-sulphate, and sulphite or 
bisulphite of lime or soda, for the purpose of removin 
any carbonic acid, sulphuretted and phosphoreti 

hydrogen, and oe or loosely combined oxygen 
from gy Ym pet en passing them through a third 
purifier with coarse material, through which 
passes sulphuric acid, for the purpose of removing 


ammonia and weak ammonia compounds ; and finally 
passing them through a fourth purifier, filled with dry 
Icined asbestos and ia, or and bone 


black, for the purpose of tralising acid 

absorbing odours, and for filtering the gases. 

1295. Preservine Orcanic Sussrances py Gas, C. 
F., 4. W., and A, Lowton.—23rd March, 1881.— 
(Complete.) 6d. 

This consists in placing the substances in a closed 
chamber or chambers, and subjecting them to mixed 
carbonic oxide and nitrogen gases retained in the said 

hamber, chambers, or ptacl 
1469. Mixino Macuiyes, H. H. Doubleday.—Ath April, 
881.—(A communication from F. M. Lechner.)— 
(Complete.) 6d. 


tes its of the parts 
relative to the supporting frame, whereby the engine 
may be made stationary, and the sliding ca: 
which supports the cutting apparatus may be relieved 
of the weight of the engine. Also toan arrangement 
of parts so as to occupy less space. Also to the com- 
bination with the engine and cutting mechanism of a 


arr 
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screw shaft which conveys the power which recipro- 
cates the cutting mechanism, and alse the power 
which rotates said mechanism. Further to the 
combination with an engine and a sliding cutter 
carriage of a screw shaft and mechanism engaging 
with it for the purpose of withdrawing the cutter 
carriage after the cutting has been completed. The 
drawing is a plan of the machine. 
14°77. Materia To Ivory, R. H. Brandon.— 
5th April, 1881.—(A communication from J. S. 
Hyatt.) (Complete) 4d. 

The material consists ef an inert material (such as 
an oxide of zinc) and an 
shellac or a sim vegetable \. 
combined with a solvent, and subjected to the action 
of a mill, after which the solid elements of the mixture 
are desiccated, and the mixture subjected to the 
action of heat in moulds. 


1506. Leap Penciis, &., W. R. Lake—6th April, 
1881.—(A communication from B. A. Fiske.}—(Com- 
lete.) td. 
ae en handle holds one end of the lead, while 
its other end projects through a hole in the end of a 
case, into which the handle is inserted and can slide 
easily. 


1599. Lacinc Hooxs, W. R. Lake.—12th April, 
1881.—(A communication from M. Bray.)—(Com- 


plete.) 4 

Lacing hooks are a’ to each side of the open- 
ing to be closed, the t portions lying in planes 
parallel to the outer surface of the material to which 
they are secured. A single cord is used, and its 
tension tends to press the its of the hooks close 
upon the article laced, thereby preventing them 
catching into wearing apparel. The hook portion is 
formed with a double reverse curve at ook angles _ 
, een the 


the underside and a recess on its upper side where the 

cord passes over it. 

1655. Corron Grins, A. M. Clark.—14th April, 1881.— 
(A communication from A. G. Jennings.—(Complete.) 


6d. 

This relates to the roller gin, and more particularly 
to the devices by which the seed is separated from the 
cotton lint or fi A is the roller made with a rough 
or brushy surface, Ba stationary blade secured to one 


of a series of weighted levers C, so as to make it bear 

eae the surface of the roller, and outside it another 

blade D reciprocates. A grating F is placed in front 

= — D, and through it the seeds separated from the 
nt pass, 


1'726. ImproveMeENTs IN ELECTRICAL CALL oR SIGNAL 
Apparatus, W. R. Lake.—20th April, 1881.—(A 
Srom D. H. Rice and J. B. Currier.) 


The First part of the invention relates to a device 
for giving alarm at any desired station in a circuit 
without sounding an alarm at any other station. To 
accomplish this the inventor makes use of vibrating 
springs, which are uated so as to vibrate at given 
normal rates of oscillation, and an undulatory electric 
current synchronous with the spring to be actuated, 
each spring on a circuit being different from the other 
and each operating on a enables the 
placing of a number of alarms on the same circuit all 
operated at a different speed of vibration. In con- 


nection with the vibratin, spring is a cylinder, which 
winds or unwinds the s' g on itself, thus admitting 
of the adjustment of the spring to the varied number 
of vibrations. The Second part of the invention con- 
sists of a switch which shifts, if required, the 
current from circuit to the short circuit of 
p~ | station, when it is desired to call this station 
only. These switches act in synchronism with the 
vibrating tongues at the diff t stations. 

16907. OreNnInG, CLEANING, oR ScuTcHING Corton, 
Woor, &c., W. R. Lake.—19th April, 1881.—(A 
munication from A, Clarke and H. C. Perham.)— 
(Complete.) 6d. 

relates more especially to the feed rolls by which 
the cotton is fed to a beater and held while the beater 
blades of a cotton opener act ~ gs it. A isthe beater, 

B an endless apron on which the cotton is placed, C are 

the lower feed rolls, and D the upper feed roll made up 


Fic. 


of a number of sections resting on C, and capable of 
rising and falling when cotton is ing through it. 
Is is held in position by the es E, connected in 
pairs by bars F, upon each of which bears one of the 
evener levers G, upon which in turn a quadrant lever 


bears. To the quadrants are attached chains H, con- 

nected to lever I, which operates the belt shifting 

levers J, which shift the strap on the cone from 
which the feed rolls are driven. 

1701. Wueets ror Raitway VEHICLES, W. R. Lake.— 
19th April, 1881.—(A communication from R. N. 
Allen.)—(Complete.) 6d. 

This relates to wheels with the tire and hub made 

separate and united by circular plates. A is the tire, B 

an annular web projecting from the inner wall of the 


tread thereof, C circular plates extending from the hub 
to the inner wall, and having flanges on their outer 
edges which closely fit the face of web B. A c 

core of paper D is — between the plates C, and the 
whole secured by bolts. 


1'748. CLariryisc APPARATUS FOR BREWERIES, W. 
R. Lake.—22nd April, 1881.—(A communication from 
E. Welz and A, Rittner.}—(Complete.) 6d. 

A cylindrical vessel is provided with a conical double 
bottom, the upper bottom being like a sieve. The 
vessel is made air-tight, and is lined with a material 
which is a bad conductor of heat. The pipes A serve to 


conduct the clear wort from the space between the two 

bottoms, and also to conduct hot water and steam 

into the vessel. B are pipes capable of rotating so as 
to keep them on a level with the declining surface of 
the fluid, and serve to draw off the clear wort from 

above the dregs. The mash to be filtered enters at C, 

and air is forced into the vessel at D. The clear wort 

enters vessel E. F is a stirrer to loosen the dregs, 

1883. Treatment oF Or For LvupricaTine, H. J. 
Haddan,—28th April, 1881.—(A communication from 
H. and C. Fink.)\—(Complete.) 2d. 

Two pounds of pulverised lime, seven ounces 
pulverised French chalk, and three ounces of carbonate 
potash, are dissolved in a bucket of warm water, and 
then put in a thirty-three gallon barrel and filled up 
with soft water. This mixture is to be added to the 
same quantity of oil, and can then be used for lubricat- 
ing purposes, 

1862. CenrrirvGaL Macuines, W. R. Lake.—29th 
April, 1881.—(A communication from S. Hep- 
worth.)—(Comolete.) 8d. 

This relates to machines for draining liquids from 
solids, and it consists of a basket A of ordinary form, 
except as the bottom and valves, and it has its 
circumference perforated for the escape of the liquid. 
The valve openings G are i diately inside the 
cylindrical surface of the basket and directly over the 
annular space H, through which the solid matter is 
discharged. J are the valves turning on pivots 
passing through in the bottom of the basket 
and carrying quadrants K. On the spindle B is a 


sleeve formed with a pinion M to gear with the quad- 
rants K, and open the valves when actuated by the 


hand wheel N. An elastic bearing for the spindle B 

is formed by india-rubber springs t. 

1863. Currrinc on SHEarinc Horses, SHEEP, &c., 
A. M. Clark.— 29th April, 1881.—(A communica- 

a from Messrs. Barriquand und Son.)—(Complete.) 


This consists in eonstructing the levers in two parts, 
connected together either separably or permanently 
either of two positions, respectively perpendicular an 

el, or nearly 80, to the line of motion of the 
reciproca' cutter, whereby to convert an ordinary 
clipper into a side clipper. 
1912. BurnisHinc THE or Boors AND Suoes, 
W. R. Lake.—3rd May, 1881.—(A communication 


6d. 
This comprises a burnishing tool with a burnishing 
face having its surface across its width shaped to fit 
substan 


from, and bein ition to have a rest or bearing upon 
the edge of the heel beyond, and in addition to its 
bearing by such convex portion, and will project in 
the other and opposite direction therefrom, but in such 
projection be wholly clear and free from contact and 
of all liability to touch the edge of the boot or shoe 
sole, which is on the corresponding side of the boot or 
shoe as that of the surface of the heel so being bur- 


1918. PerroraTep CyLINDERS oR BLocKS or TERRA 
Corra, &., W. R. Lake.—3rd May, 1881—(A com- 
munication from A. Reeve.)—{Complete.) 4d. 

This relates to the method of and means or appara- 
tus for forming and compressing at one operation 
cylinders and blocks of terra-cotta and similar material 
with numerous longitudinal perforations throughout 
the same. <A represents a hopper and B the die cham- 


=. 


SS 


il 
N 


ber below the same. At the base of the said hopper or 
at the top of the chamber B is ded a spider or 
open frame C, from the underside of the arms or spokes 
of which depend a number of dies D, which are taper- 
ing at their upper portions and cylindrical at their 
lower portions. These dies are grouped, arranged, or 
disposed relatively to the number and the location of 


the perforations or in the block, andare 
r B. 


all located within the cham 


1914. Apparatus FoR GiviNG INFORMATION BY THE 
EXHIBITION OF CARDS OR TABLETs, &&., W. R. 
Lake.—3rd May, 1881.—(A communication from E. 


nton.—(Complete.) 6d. 

This relatos to eS for ively exhibit. 
ing a series of cards bearing the desired information. 
1944. Preumatic REFRIGERATING APPARATUS, M. J- 

Klein.—4th May, 1881.—(Complete.) 8d. 

This relates to xpparatus in which cold is produced 
by compression and expansion of air, and it consists in 
producing cold by compressing and expanding a com- 
pact body of atmospheric air undera minimum pressure 
at all times higher than one atmosphere, that is to say, 
this “ working air” remains in a com and con- 


944] 


Al 


centrated state. The waste through joints, &c., of 
this working air in its circulating course is supplied 
by other atmospheric air called “ feed-air.” Thecom- 
pression and expansion between the maximum and 
minimum pressure may be produced by compressors 
or expanders. In the drawing 8 is the steam cylinder; 
C, the compressor ; and E, the expander provided with 
a variable cut off. D is the air feeder, and is attached 
to the a of E; K is the air cooler; and R the 
rator. 


1955. Rotary Enornss, H. Thibaltand T Havkias.— 
5th May, 1881.—{Complete.) 6d. 

In the drawing A is the case of the engine, B is the 
drum within which the pistons slide radially from the 
axis, and C is the shaft upon which the drum is sup- 
ported and which is turned to transmit power from 
the engine. The case A is made so as to approach 
closely to the drum at two opposite points where the 
packing or abutment plates D are inserted. These 


each other and grip the sole and heel, and it con- H | 
sists in actuating the elamps by means of a — ‘ || 
plate, to which motion is imparted by a drawing r ~ | Hic be ®sin ; F 
worked by a handle with excentric pivots, and Ua 
‘mounted on the rear of the skate. 4 ~ 
if Uy [i687] 
= 
1 rom 2. Beaw Belwean, I. L. Hot, HH. L, 
p tion of its length made convex, and at each end of 
| | i697 such convexity provided with a wing or extension 
= | = similar to each other, each of which wings or exten- 
: F 1 Fic.2 sions is in continuation of the 
: 1 > vex portion, and has such a gene irection in rela- 
= tion to it that in the burnishir by the longitudinal 
- = ©) ic convex portion of the burnisher face of the periphery 
— — SUS or edge of the boot or shoe heel at or ot 
ral 1 a fil | oe: juncture of such edge with the front e of the hee 
il Cit) | ij e burnisher face will project in one direction there- 
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tes are broad, thin, elastic, spring plates, each 
ving a projection which enters a corresponding 


groove made across the inside of the case, or ina block 

which is fitted to receive it. 

1962. Macurves ror Evoncatinc Natt BLANKS FOR 
Horsesnoe Nats, &c., H. J. Haddan.—ith May, 
1881.—{4 communication from J. H. Peck.)}—{Com- 

ete.) Sd. 

The nail blank, consisting of a nail with the head 
fermed to the r size, is by this machine first 
elongated or rolled out in its body to the proper 
thickness, after which it is partly curved and then 
clipped at the point to the proper length of nail and 
ceniguration of point, after which it is pressed 
between a pair of dies that give it the required set, 
thus completely finishing the nail. 
19°70. Propucrion oF Paranirro Compounps, C. D. 

Abel.—tith May, 1881.—{A communication from 
Messrs. Bindschedler and Busch.) 4d 

This consists in the production of nitro com- 
pounds from the leuko-bases generated by the conden- 
sation ef benzaldehyd with the primary, secondary, 
and tertiary aromatic monamines, as also from the 
colouring matters produced by oxidation of the con- 
densation products of benzaldehyd with the primary, 
secondary, and tertiary aromatic monamines. 

1988. Sprxxinc Woot, &c., A. Munziager.— 
Tth May, 1881.—(Complete.) 6d. 
is relates to improvement in that class of machi- 

nery for spinning carded wool and other fibrous 

materials (such for example as worsted yarn), in 
which two rollers are together and simultaneously 


rotated in two directions (perpendicular to each other), 
for the purpose of drawing a roving or sliver, and at 
the same time twisting it, and it comprises two dif- 
ferent constructions or arrangements. Fig. 1 shows 
the first arrangement, and Fig. 2 the second arrange- 
ment. 

1095. Breakixc Stones CRUSHING OREs, &c., 
W.R. Lake.—ith Rar communication 
from P. W. Gates.)—(Complete. 

This consists emsentially fa combination of a 
shaft having a chilled ball at its upper end, a seg- 
mental bearing bar having an interior chilled surface 
corresponding to the bearing surface of the said ball,a 


chi metal crusher head of taper form, a flaring 
er he concave lined with chilled metal plates, a 
tubular metal frame having an oil step-well at its 
lower end, and openings at its sides, and also having 
an incli diaphragm with a flanged central passage 
through it, a loose collar between the crushing head 
and “the fiange of the diaphragm, and gearing for 
revolving an eccentric box. : 
2001. IsotaTinc WATERPROOF CASING FOR INTE- 
aay oF METALLIC CARTRIDGES, H. A. Bonneville.— 
9th May, 1881.—(A communication from A. A. Bien- 
nait.—{ Complete.) 2d. 

This rélates to enclosing, first of all, the charge in 
an isolating and waterproof casing made of the bowels 
of animals, or of any other suitable material Zz 
isolating and waterproof qualities, but preferably of the 
small intestines of the lesser ruminants, such as sheep, 
and in inserting the cartridge thus obtained into a 
metallic case. 

. Macurves ror Makrnc Cicars, A. M. Clark.— 
20th May, 1881.—(A communication from 0. Hammer- 
stein.}—(Complete.) 10d. 

This comprises a new arrangement of parts for con- 
veying the tobacco from a hopper into a chamber 
called the receiving chamber: a new arrangement of 
said receiving chamber, whereby the tobacco is pre- 
vented from clogging in the outlet therefrom; a new 
mechanism for conveying the portions of tobacco that 
remain in the receiving chamber back into the hopper; 
a new construction of intermediate mould for trans- 


ferring the filler from the receiving mould to the main 
mould, said intermediate mould being vided 

= mechanism for receiving and the 
rs. 


tion is recessed laterally to receive the filling C, and 
the front wall plate B is fitted into the recess around 
the hub on the filling, andis secured to the solid or 


body portion A by means of the bolts D. 

2045. Burnrxo Lieuip Hyprocarson, W. R. Lake.— 
10tn May, 1881.—(A communication from R. Light- 
hall.)—{Complete.) 6d. 


This consists in an apparatus for hydro- 
carbon fluid, and containing the cane tank A, fire 
h 
on 


pot B, pi F and J, the combination therewith of 
the false bottom G, provided with upward projecting 
pins and covered on its upper surface with asbestos. 


2134. Currine Cyiispricat Cores From NaTURAL 


Stones, &., J. Gazeley.—16th May, 1881.—(Com- 
plete.) 6d. 


This consists in the combination with a vertical 
a sliding motion on and 


porcelain or 
ugh the perforations of which 


2226. Preparation oF NITRO-GLYCERINE COMPOUNDS, 
G. 8. Dean.—2ist May, 1881. 
The objects of the invention are, First, to uce 3 


compound having greater wer 
nitr o-gly cerine which shall be id and free are 
leakage, and sufficiently ic to enable the bore 
hole to be completely filled, and the full force of the 
explosive chester obtained ; Secondly, to the prepara- 
tion of such compound so as to it of its ready and 
complete admixture with common blas powders ; 
and Thirdl , the increasing of the safety of the afore- 
said compounds, and of nitro-glycerine compounds in 
general, and it consists in a new variety of 
nitro-dextrine and with nitro-glycerine, 
i d added. ture 


mixing inexplosive liquids with it during the process 

of manufacture. 

2256. Supportinc Structures ror Execrric WIRES 
or Conpuctors, WW. R. Lake.—24th May, 1881.—(A 
communication from W. C. Allison.)}—(Complete.) 


6d. 
This consists either of an arch or ie es 


the street or of two arches or girders 

from one corner to another, and intersecting eac 

other in the middle, from which an electric lamp is 

hung, the arches in both cases being provided with 

insulated supports for the electric wires. 

2308. Friurp Meters, A. M. Clark.—2ith May, 1881. 
communication from B. Holly.}—(Complete.) 


In this meter are combined an impact wheel, a 
hydraulic brake or regulator wheel, and counting 
mechanism. 


6511. Ve.ocireves, J. Slarley.—3lst December, 1880. 


6d. 

This relates to means for contracting tricycles 
laterally, and consists in forming the frame of two 
hinged arms, and making the crank shaft readily 
removable. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Ofice Oficial Gazette. 


244,004. Cyiinper ror Steam Enorve Inpicators, 
Joseph W. Thompson, Salem, Ohio, assignor to the 
Buckeye Engine Company, same place, and the 
American Steam Gauge Company, Boston, Mass.— 
Filed April 15th, 1881. 

Claim.—{1) A steam engine indicator provided with 
main and secondary cylinders of different area, 
whereby suitable main and secondary pistons may be 
employed to register pressures of different intensity, 
in co-operation with the same spring, substantially as 
and for the purpose described. (2) In an indicator, 
the main and secondary cylinders, of different area, 
in line with one another, bined a dary 
piston to fit the said secondary cylinder and piston 
rod therefor, adapted to engage the recording 


lengthened to receive the secondary piston in 
cylinder, substantially as described. 
244,127. Vatve ror Arr Compressors, Bbenezer Hill. 
South Norwalk, Conn.— Filed December 9th, 1880. 
Claim.—{1) In an air-compressing engine, in com- 
bination with the cylinder, a shield secured on inside 
of the cylinder head and having a central opening, 
combined with a disc valve having a stem whic’ 
enters the opening in the shield, substantially as and 
for the purposes hereinbefore set forth. (2) In an air- 
compressing engine, in combination with a disc valve 


with stem C and spi M, the shield L, having 
central opening N, and guards O, as hereinbefore set 
forth. (}) The spring-valve B, with stem C, spring G, 
nut H, support D E, and stem M, in the 
cylinder head of an air compressing engine, combined 
with a shield L, having central opening N, and guards 
O, substantially as and for the purposes hereinbefore 
set forth. 
244,135. Sream Enoive, Paul Lochmann, Zeit:, 
Prussia, Germany.—Filed March 14th, 1881. 
Claim.—{(1) In asteam engine, the combination, with 
a main cylinder A, surrounded at one end bya cooling 
chamber and at the other end by an insulating 
chamber, of a cylindrical boiler extension E, in line 
with the main cylinder and with a furnace surround- 
ing the boiler extension, all arranged substantially as 
described. (2) The combination of the main cylinder 
A, having a steam-generating extension E, with a 


— below the same, and with means, 
substantially as described, whereby the relative 
positions of the pistons toward each other are 


and there’ 


Y rotary motion transmitted to 
ving crank 


ft, substantially as set forth. 


the 


(3) In a steam-engine, the combination of a main 

sion E, with the main piston K, having a central 
cylindrical portion, and with a steering or governing 
piston, the piston rod of which is tightly fitted to the 
cylindrical centre portion of the main piston, sub- 
stantially as and for the purpose specified. (4) In a 
steam engine, the combination of a main cylinder A, 
having a steam-generating extension E, with a 


reciproca\ main piston K, ha a central 
cylindrical portion K!, with a s or governing 
piston G, below the main piston, the m-rod of the 
steering piston being guided and tightly fitted to the 


crank shaft M, substantially as and for the purpose 

specified. 

244,158. Device ror SwarpPeninc Saws, 
George W. Amesbury, Philadelphia, Pa.—Filed- April 


Gaim A tary head f harpe 

laim. ro’ or saw 8 ners 
ha’ tional files in diff t planes, wheréby af 
each revolution of said head the face and back of one 
and the same tooth are filed, substantialy as set 
forth. (2) A rotary head for saw sharpeners, made in 


two sections, one of which is adjustable relatively to 
the other in the direction of the axis of said head, 
each of said sections carrying a sectional file, one of 
said files being designed and adapted to sharpen the 


hest 
the face-file, whereby said head is 
ard and file the teeth of 


A, of section B 
having collar 
substantially as shown and described. 
244,160. Vatve ror Steam Enoines, Parden Arm- 
ington, Lawrence, Mass.—Filed May 11th, 1881. 
Claim.—(1) In a steam engine, the combination, 
with the engine cylinder and a live steam-port therein, 
of a valve cylinder and piston valve therein ha 
annular openings near its ends connected by longi- 
tudinal rey through its interior, and arranged 
to the said cylinder valve and steam-port 
as described, whereby in the travel of the valve the 
annular opening at one end thereof passes out of its 
cylinder into communication with the steam-chest 
when the annular opening at the other end of the 
valve is in communication with the said port and the 
latter is being uncovered by the valve, thereby causing 


AY 


steam to be admitted to the port from the steam- 
chest at both ends of the said valve simultaneously, 
substantially as described. (2) The engine cylinder 
and live and exhaust steam ports therein, comb’ 
with the valve cylinder provided with annular 
d i or port-openi entirely surrounding the 
said cylinder and communicating with the said live- 
steam ports, and the piston-rod therein, ha 
annular openings near its end, connected by longi- 
tudinal passages through the middle portion, which 
is of smaller external diameter than the bore of the 
valve cylinder, substantially as and for the purpose 
described. 


244,340. Vewicte Wueer, Rollin M. Tichenor 
Springville, N.Y., assignor of one-half te Charles 
Pingry and Carlos Wait, same place.—Filed March 
26th, 1881. 


Claim.—The combination of axle-box A, threaded 
at the end, outer hub portion B, having a ke- 
flange B?, provided with circular flare BY and vo 


SS 


B*, inner hub portion C, the spoke-flange C2 of which 
is separate an has the flare C* pm iy te] Cc, and 


= D, with dovetailed tenons I, substantially as- 
scribed. 
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- the main piston rod, and properly extended or | Stantially as set forth. (3) A weiner head for saw 
sharpeners e pe J two sectional files in different 
244.094] eae | planes, one of which is adapted to file the face of a 
2011. Can Wueets, £. L. Taylor.—9th May, 1881,— saw-tooth, and the other the back, and a feeder con- 
(Complete.) 4d. sisting of an inclin 
N N The drawing is a vertical section of a car wheel of the same plane as 
N NN the web ee, This wheel consists of the body Poa y | adapted to feed th 
Ng Bs portion filling and front wall plate. The body portion \ | the same, finishing the back of the teeth after the faces 
Ne it— ree is formed with a hub A, rear wall Al, and broad flange on a—— | and removing the burrs, substantially as set forth. 
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rotated with said shaft, said cutter head being pro- | XS) } a 
=x vided with either segmental or tubular cutters having , 
x oa a vertical adjustment in respect to said cutter head. qq. ff 
— 2217. Evecrricat CaBLES FOR TELEGRAPHIC AND | 
Purposes, W. R. Lake.—20th May, 1880. 
—{A communication from P. B. Delany.) 6d. Stes PAGE 
The inventor tak ; 
the wires are drawn. It may t the di a y= 1 
larger hole at the centre, through which is passed a 1) 2 
supporting rope. 
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STRENGTH OF LOCOMOTIVE COUPLING RODS. 

Tue question has often been raised, What are the proper 
dimensions and form of section for locomotive coupling 
rods, and how should the size of that section vary from 
the centre to the ends of the rod! The problem, however, 
does not seem to have been solved in a decided manner, 
either by theoretic calculation, or by observation of actual 
breakages in running. These latter take place in such 
various positions in the rod, and in such various manners, 
that little is to be learnt from them. The indefinite 
nature of the information on this subject derived from 
practical experience is reflected in the great variations that 
can be observed in the design of the rods, both as to size 
and as to general form. In fact, to a large extent the 
stresses in locomotive coupling rods are really indetermi- 
nate; that is, they depend 6n such a multiplicity of 
complicated facts that it 1s impossible to calculate them, or 
even to estimate roughly the effects of ali the influences 
brought to bear upon them. 

If there were one pair of driving wheels only, it would 
always be possible to reckon approximately what the effort 
exerted through it would be ; because the whole resistance 
of the train is known with tolerable accuracy. But when 
two, or more, pairs of driving wheels are coupled together, 
it is quite impossible to know with certainty how the whole 
effort exerted by the engine is distributed between the 
different driving axles. ii he whole pull or thrust through 
the connecting rod is still known; but how much of it is 
transferred directly to the rail underneath the primary 
crank-shaft, and how much is carried on by the coupling 
rod to the secondary driving axle, it is impossible to say. 

Locomotive resistance as distinguished from the 
train resistance may quite fairly be supposed to be generated 
at the different wheeis in proportion to the weight upon 
them. But the great bulk of the resistance overcome at 
the driving wheels comes from the train transmitted by 
the couplings from the train to the locomotive. The ques- 
tion of how much of it diverges into the hinder driving 
wheels, and how much is transferred to the forward driving 
wheels, is one which could be answered only by taking into 
account the relative extensibilities of the locomotive side 
frames and of the coupling rods, the good fit of the coupling 
rod brasses and that of the axle-boxes, the rigidity of the 
horn plates, and many other details which must have, or 
at least often may have, a very decided influence on the 
final result. If the exact length of the coupling rod always 
remained equal to the distance from centre to centre of the 
axle bearings, then we might be sure that the whole pull 
would, when the coupling rod is in tension, be divided 
between the coupling rod and the side frames approxi- 
mately in the proportion of the section of the former to 
the total section of the latter. At the dead-points the 
coupling rod is, if very well fitted, of the same length 
exactly as the centre distance of the axles; but it is just at 
the dead points that nomoment is being exerted. Between 
the dead points there is absolutely nothing to prevent the 
coupling rod stretching more or less than the frame plates, 
the wheel being quite at liberty to follow its most erratic 
variations of length. 

Nor, if we reason from the other end of the series of 
forces—-namely, from the action between the wheel tires 
and the rails, do we find any more solid ground from which 
to draw conclusions. The forward wheel may be working 
very nearly up to its full capacity, ie, to the point at 
which its tire slips on the rails, in which case, in ordinary 
circumstances, only a small amount of work is being done 
by the hinder wheel; or, on the other hand, the hinder 
wheel may be doing nearly all the work, leaving compara- 
tively little strain at all upon the forward wheel. Within 
certain limits the total adhesive thrust of the wheel tires 
on the rails may be divided between the wheels in any pro- 
portions, and there is a corresponding possible variation of 
the thrust or pull through the coupling rod. 

These limits are easily recognised. The thrust at the 
tire of each wheel cannot exceed the load on that wheel 
multiplied by the coefficient of adhesion. If the load 
drawn by the locomotive be so heavy, or the rails be in 
such bad condition, that the whole adhesion is exhausted 
in overcoming the resistance, then the whole effort of the 
engine is utilised at the different driving wheels in close 
proportion to the loads upon them. But even in these 
circumstances the loads upon the different axles vary con- 
stantly because of the pitching and rolling of the locomo- 
tive ; so that it remains as difficult as before to find how 
much stress comes upon any one coupling rod at any given 
moment. 

Thus the safest poet to go upon is to reckon as 
nearly as possible the test weight that can be thrown 
upon either driving axle by the pitching of the locomotive; 
to suppose that the whole corresponding adhesion is called 
into play, z.¢., to multiply this weight by the coefficient of 
adhesion, and from the tangential force on the tire so got 
to calculate the stress on the coupling rod from the driving 
oa required to create the maximum tire adhesive 

orce, 

The stress caused in the coupling rod by the train 
resistance cannot be greater than this, and, therefore, if 
this method of calculation be adopted, only a compara- 
tively small factor of safety need be applied to this part of 
the force stressing the rod. 

But there are other forces causing stress in - these 
rods which are quite independent of the train re- 
sistance, and to call special attention to which is 
the special object of this article. These are the acce- 
lerations of momentum to which the rod is continu- 
ally subjected. The forces thus caused are very simple, 
but they are too often entirely overlooked. 

It is not our object to investigate what ought to be the 
exact variation of section from point to point of the rod, 
in order to secure mathematical uniformity of strength 
from end to end. To do that would require the solution 
of complicated cubic trigonometrical equations, and the 
insertion of the roots of these equations in still more 
complicated formulas. Such refinement is, fortunately, 
pang useless in practice. The subject may, how- 
ever, be usefully presented in outline, so as to show how 


these accelerations of momentum affect the strength of the 
rod, and ought to be allowed for in designing the size of 
the rod. 


A locomotive coupling rod always moves yee to 
itself ; that is, every point of it moves parallel to every 
other point. The motion is, therefore, one of pure trans- 
lation, uncombined by any rotation, and is thus an 
extremely simple one. The path of each point is precisely 
equal to that of the centre of the pin at either end of the 
rod, Mathematicians call the curve made in space a prolate 
cycloid or internal trochoid, The motion is most conveniently 
regarded as compounded of two translatory motions— 
first, the rectilinear translation equal to that of the loco- 
motive ; and, secondly, a circular motion of translation in 
a circle of constant radius—the half stroke of the rod. 
These two component translatory motions always bear the 
same ratio to each other, so that if the one maintain a 
uniform velocity, so does the other. We will in what 
follows suppose the velocity of the locomotive to be uniform. 
In that case the angular velocity in the circular motion is 
also uniform. Of course the resultant velocity is neither 
uniform in numerical amount nor in direction. 

The convenience of resolving it into the above two 
components arises from our having for our present object 
only to do with accelerations of momentum. Now the 
uniform rectilinear motion has no acceleration, so that we 
may leave it altogether out of view, and consider only the 
circular motion. This being of uniform angular velocity, 
has an acceleration of velocity of constant numerical 
amount, and directed always towards the centre of the 
circle. 

If R be the half stroke, 7 the revolutions per second, W 
the whole weight of the rod, and g the acceleration of 
gravity per second, then the constant numerical amount of 
the acceleration of momentum of the whole rod is 


At 
g 


This acceleration of momentum is impressed upon the 
rod by the pressure of the bearings at its two ends. The 
resistance to these two bearing pressures is constituted by 
the inertia of the individual particles of the rod against 
acceleration of velocity. At the dead points these forces 
are wholly in the direction of the length of the rod, which 
then acts purely as a strut or a tie-bar. At the half-strokes 
back and forward, these forces act at right angles to the 
length of the rod, which then acts simply as a beam so far 
as these forces are concerned. It is, at the same time, 
resisting as a strut or tie-bar the main thrust or pull from 
the engine. At intermediate points the forces are oblique 
to the longitudinal axis of the rod, and call into play both 
bending moments and direct compression or tension on its 
sections. In one of these intermediate itions, if the 
angle at which the coupling rod pin stands from the dead 
centre be 6, then the part of the resistance to acceleration 
of momentum acting along the rod is obtained by multi- 
plying the whole by cos. 6, and the part causing bending 
moments is the whole multiplied by sin. 6. 

Consider the latter in the first place. The loading which 
balances the forces applied through the end bearings being 
simply the inertia resistance to acceleration of momentum, 
that loading is at each point of the length proportional to 
the cross-section at that point. If the rod be of uniform 
section throughout its length, then it is in the condition of 
a beam with uniformly distributed load. In fact, the 
mode of distribution of the bending load is precisely 
similar to what it would be if the rod were being bent by 
its own weight only. This is recognised more clearly if it 
be remembered that “weight” is simply the acceleration 
of momentum called “gravity ;” and is of exactly the 
same kind—only of different amount—to the acceleration 
we are now considering. Whether the section be uniform 
or not, the two halves of the rod on each side of its 
centre are always made symmetrical. Hence evidently 
the two transverse bearing pressures at the ends are 
always equal ; and, further the greatest bending moment 
at any given instant occurs at the centre. This central 
bending moment increases from nothing at the dead points 
to its maximum value at either half stroke, the bending 
being in opposite directions during forward and back 
strokes. If M be its value at half stroke, at any position 
6 from either dead point it has the value M sin. 9. Ifd 
be the perpendicular depth of the central section ; and d+ 
be the moment of inertia of the central section, the stress 
caused by the bending moment is according to the usual 
formula ‘=. 6 For the present we will confine our 
attention to the stress at the centre, 

We cannot with equal certainty say what the stress 
caused by the longitudinal components of the forces is, 
because we cannot say that half of this component of the 
whole resistance to acceleration is borne ateach end. Here, 
again, the stresses are precisely similar to those that would 
be produced by the rod’s own weight. We must, now, 
however—for the sake of this illustration by reference to 
the effect of gravity—consider the rod to stand vertically, 
so that its weight will act in producing uniform stress on 
its cross sections instead of bending moments. If the rod 
rested on its lower end only, then the stress at the lower 
end would be its whole weight divided by the section at 
the end, and the stress would gradually diminish to zero 
at the top. If it were hung from its top and without 
resting on any support at the bottom, the conditions of 
stress would be exactly reversed top and bottom. The 
actual coupling rod, however, is held at both ends, and it 
is impossible to say how much of the force is applied at 
one end and how much at the other. If it were equally 
divided, half the above stress would be caused at each end, 
and the stress would diminish gradually to zero at the 
centre, 

Since we are thus unable to know how much of the force 
acts at each end, we must make our calculations for any 
i section on the supposition of the most unfavourable 

istribution, For any section the most unfavourable 
supposition is that the whole is applied at one end. In 
that case evidently just half of it acts through the central 
section, because the mass lies between the centre and 


the end where the force is applied, and therefore before 
reaching the centre the force has been half balanced by 
the inertia-resistance of half the mass. 


2 
If, for shortness sake, we call the whole force = 


W Rx? =P, then if the central section be s the stress 
on this section caused by the longitudinal component of the 


above force is P coi 


Adding this to the stress caused by the bending moment, 
we have the stress on edge of central section et rai : + 
P ¢ 2 M. 

The first part of thisexpression increases the further the rod 
moves from either dead point. Atthe same time the second 
part decreases. The position where the maximum sum of 
the two parts occurs is neither at the dead point nor at 
half stroke, but must be found by differentiating the above 
expression with respect to 6, and equating the differential 
coefficient to zero. This being done, we find the maxi- 
mum stress on edge of central section = 


3 M\? 
28d? 1+ (5 dP 
We must now find out whether this central or some 


other section is most dangerously stressed, and whether 
the variation of stressing force from centre to end is so 


considerable as to make it worth while to vary the section. _ 


On the supposition that the section is constant, we can 
find the maximum stress on the edge of a section at a dis- 
tance x from the nearer end by an exactly similar process 
to that adopted for the central section. Calling the half- 
length /, we find it to be equal to 


P / (eM 
From this expression we could, of course, have derived 


the previously given one for the central section by putting 
a=l, At either end of the rod where # is zero, 


gives ¥ , the moment here being zero and producing no 


stress. This latter would be greater than the correspond- 
ing maximum stress for the central section only if the 
quantity under the sign of the square root in the expres- 
sion for the latter were less than 4; or, what is the same 
han 7 
thing, if — 7p is less t /3 or 1°73. 


Now if the section be uniform, the value of 


t] aM sl 
idP id 


The ratios s and ¢ and . depend only on the shape and 


proportionate dimensions of the section, not upon the 
absolute dimensions. For instance, for a solid. rec 


section 5 = 12; for a solid circular section -= 16; and 


for an I-section : is always greater than 4, only approach- 


ing so small a value when the thickness of the flanges and 
web is very small compared to the height, and for such 1- 
sections as might be used for coupling rods may vary from 
6to9or10. Thus we have for the 


Solid Circular Section dP 7 


» Rectangular ,, “= 37 
l 


l 
a or from 1} to 2}— 


4 


Since 4 is the ratio of the half-length of the rod to its 


d 
depth, it is evident that = = is always much greater 


than ¥ 3; and consequently the stress on the end of the 


rod is always less than that on the edge of its central 
section, provided the section be uniform throughout the 
length. 

The maximum possible stress occurs, not exactly at the 
centre of the length, but at a very small distance from it to 
one side or the other. : 

The following table shows how the maximum stress for 
sections distant from either end by successive twentieths 
of the whole length of the rod, taking the stress on either 
of the end sections as unity and taking a mean value— 

M 
namely 30, for 
01015 OF 025 03 035 OF O45 05 
Max. Stress 1 3-04 5-47 7°70 9°63 11°32 12°98 18°73 14°41 14°86 15°01 
Diff 204 2°43 223 1-93 169 1:66 075 0°68 0-45 015 

If w be the weight per unit volume of the iron of which 
the rod is made, then sd? being its constant section 
throughout its length, its whole weight may be written 
W=2wsd*l. This at any rate may be taken as accu- 
rate enough for our present purpose, although the real 
peice is greater than this on account of the ends being 
swelled to a larger size than that of the parallel portion. 
Substituting this expression for W, we may write 


wsd?lRn’, 
and, therefore, ( putting 4ia 
on edge of central section = a + 
If w be taken as for wrought iron, namely, 0°28 lb. per 


| 
28d? 
| 
q 
| 
# 
y 


182 


THE ENGINEER 


Sepr. 9, 1881. 


cubic inch, and R and 7 be taken in inches, and 2 per 
second, then this stress is in 


sl 


Ib. per square inch 0°0287 7 R x? VA + (; “ad 
ic 


Now, in locomotive practice, the ratio ; varies from § to 
16 for solid and I sections, and, as we have already 


stated, re varies from 4 to 14 for solid and I sections. 
Thus rn 7 Will be found to range within 32 to 24,or taking 
extremely wide limits, within, say, 40 to 20. We thus see 
that the above square root, VA 1+ differs from 
sl 
4id 
write the above stress— 


by a very small fraction ; and we may, therefore, 


s22?R 


Ib, per square inch 0:0287 00072 


where - varies from 6 to 16. 


We must here remark that, although the equation shows 
the stress at the centre to be from ten to twenty times 
greater than that at the ends, it is not therefore allowable 
to taper away the dimensions of the rod according to the 
figures in the table we have given above of the stresses 
with uniform section. By far the greater part of the 
stress on all the sections, except those close to the ends, is 
caused by the bending stress, and not by the longitudinal 
thrust or pull. This stress varies as the inverse square of 
the depth of section, and therefore this depth could only 
be reduced in less than the proportion of the squares of 
the stresses. It results that the middle three-fourths of 
the whole length must be made nearly parallel. We are 
now considering only the effects of the accelerations. The 
superposition of the engine thrust as well necessitates a 
still nearer approach to parallelism. 

Since, then, the greater part of the length must be 
parallel in section, and especially since it is the central 
portion which is most effective in producing bending 
stresses, any possible reduction of the section towards the 
ends will not materially alter the bending moments from 
what we have already calculated for uniform section. 
Making allowances for this alteration, and, for the purposes 
of the calculation, separating the part of the stress caused 
by bending from that produced by the longitudinal thrust, 
we have calculated the following series of depths of section 
at different points of the length for the case corresponding 
to that of the table we have already given. The calcula- 
tion is made with reference to accelerations alone, without 
taking account of the engine thrust. 


Depth at centre = 1. 


| 
a7 0 005) OL O15 025) O-4 05 
Depth for approx-| } 
imate uniform | | i 
strength ... 007 O45 | 060 073 | O87 098) 1 


It is to be noticed that the alteration of the horizontal 
thickness of the rod has no effect upon the stresses, the 


ratio of the thickness to the depth not beinginvolvedin * . 
i 


We will now apply the formula to calculate the stresses 
produced by acceleration in two examples of ordinary 
locomotives ; and then again to an example showing how 
the size of section ought to be calculated in designing for 
sufficient strength against both these accelerations and the 
— of the engine thrust passed through the coupling 
rod. 


Exampce I, 


Driving wheels, 4ft. diameter ; stroke, 18in. ; length of 
coupling rod, 4ft. 9in.; central depth of ditto, 3in.; propor- 


8 
tious of section of ditto,——= 10, 
=. = 23°75. 


i == 0117 for each mile per hour of locomotive speed. 
_ Stress at edge of centre section, in pounds per square 
inch, = 2-4 X (speed miles per hour)* = 3840 lb. per 
square inch at forty miles per hour. 


Examp.e II. 


Driving wheels, 6ft. 3in. diameter ; stroke, 25in.; length 

of coupling rod, 6ft. 8in.; central depth of ditto, 3}in.; 

sl 

tid 

nw = 0°07487 per mile per hour. 

Stress at centre section, in pounds per square inch, 
= 1°98 X (speed in miles per hour)? = 7130 Ib. per square 
inch at sixty miles per hour, 

Comparing the co-efficients 2°4 and 1°98 in Examples I. 
and IL, we see that ordinarily the stress for a speed of 
one mile per hour will be less in large locomotives than in 
small. The reason is evident. The length / of the coupling 
rod increases nearly as fast as the diameter of the driving 
wheel, while 7, for one mile per hour, is inversely propor- 
tional to the same diameter. Thus /x* is inversely 
proportional nearly to that diameter, and R does not 
increase nearly so fast as in proportion to the driving wheel. 

These two calculated stresses of 1} tons and 3} tons are, 
of course, very serious. The latter could be reduced by 
making the depth of the rod greater than 3}in. 

We will now take the latter example (II1.), and show 
how the central depth ought to be calculated. As will he 
seen, the method of procedure is extremely simple ; and 
we think it the correct method, 


= 24%. 


Exampte IIL. 

Driving wheels, 6ft. 3in.; stroke, 25in.; 
length of coupling rod, 6ft. Sin.; weight 
on secondary driving axle = 12 tons ; pro- 
portions of central section of coupling rod 
as marked in sketch. 

Here observe that the ratio of thickness 
B to depth d@ of the section is to be 
determined afterwards. It is always 
unnecessary to know this ratio in order 
to calculate * . 

Here I = ,',.3b.d9 — (0.6d)? = 0214 and 
b 


d 
b 


S$=3b.d-—26 x 06d=1° bd, ands=1'8 


= 84. 
0-214 
Stress produced by acceleration on edge of . central section, 
in pounds per square inch 


= 00072 00072 x x x 


8 
Therefore," 


n® 


d 
= 13 ns 
1210 


We calculate now for the greatest speed that is ever at 
all likly to occur. This is, of course, considerably higher 
than any of the registered speeds ; because, even when it 
is observed that for a minute or so the engine is running 
at an abnormally high speed, such as sixty-tive or seventy 
miles per hour, this observation applies to the average 
speed over a mile or half a mile, and the greatest speed 
during that half mile is likely to be considerably higher 
than the average. We will, therefore, calculate for 
eighty miles per hour, for which speed, with 6ft. 3in. wheels, 

n® = (007487 X 80)? = 35°875. 

. *. Stress in pounds per square inch = 1210 X 35°875 ; 


1 
= 43400). 
d 

It is precisely at this maximum speed that the pitching 
and rolling of the locomotive may become most violent, 
and, therefore, we will assume that 14 tons may sometimes 
be thrown on the axle driven by the coupling rod, and 
that, of the adhesive thrust this may call into play, three- 
fourths may at some special moment be overcome by the 
coupling rod on one side of the locomotive. Taking the 
co-efficient of friction as 550 lb. per ton, this gives a pull 
or thrust for the coupling rod to exert of 

075 x 14 x 550 x 2? = 1925 Ib, 
Here we may note that this illustration shows how much 
more important the accelerative stress may be than that 
produced by the useful work done. 
25 
This force will produce a stress of —— Ib, per square 
inch, supposing the force to be evenly distributed over the 
section, as it will be nearly when the rod is in tension. 
We will not now go into the question of how much 
greater it is when the rod is acting as a strut. Suppose f 
to be the greatest allowable stress per square inch, we then 
have 
1925 
d sd* 
1925 \ .. b 
43,400 + —~ ) since = 18—. 
( + d 


1070 \, 


1070 


1 
d 


( 43,400'+ 
d 


(43,400 + 

Here we may again interpolate by observing that this 
equation shows that the strength of the rod cannot be 
materially increased by thickening it—by increasing b— 
the second term inside the brackets being evidently always 
very small compared to the first. The reason of this is, 
that by increasing or diminishing b we increase or diminish 
the weight of the rod in the same proportion, and, there- 
fore, do not alter that part of the stress caused by the 
acceleration of velocity of the mass. We have already 
noted that this stress exceeds by far in importance that 
due to the useful effort, which alone is reduced by increas- 
ing b. We see, therefore, that b must be determined solely 
by the necessity of providing sufficient stiffness to prevent 
the rod springing sidewise. In the above example, if we 
take f = 8000 lb. per square inch, and b = 2} in., we 
obtain d = 5hin. 

This 8000 lb. per square inch isa greater stress than 
the 3} tons we obtained above with 3}in. as the central 
depth ; but it is to be observed that this latter was 
obtained at a speed of sixty miles per hour, whereas in 
Example III. we have taken the higher speed of eighty 
miles per hour, and we therefore may be content with a 
lower factor of safety. The increase from sixty to eighty 
miles per hour nearly doubles the square of the velocity, 
and with it nearly doubles the stress caused by the 
acceleration of momentum. 


THE NEW NORTH DOCKS AT LIVERPOOL. 


Tur New North Docks at Liverpool, opened yesterday by the 
Prince and Princess of Wales, are an important addition to the 
great dock system at Liverpool. The site itself of the New 
North Docks was obtained by reclamation work effected by 
means of a sea-wall built in a northerly direction, or down- 
stream from the Canada Basin, lying immediately north of the 
Canada and Huskisson Docks. This sea-wall, now crowned by a 
fine promenade, extends northward for six thousand feet across 
the front of the new docks to the Seaforth Battery, situated at 
the corner whence another sea-wall returns, almost at right 
angles with the first-mamed toward the shore. The area thus 
enclosed is about 310 acres. Seaforth Battery, at the outer or 
seaward extremity of the right or Lancashire bank of the Mersey, 
is armed with four 58-ton guns. 


The reclamation work had not long been completed when, in 
1873, it was resolved to utilise the piece of land to the north, and 
to push out new works at the opposite extremity of the river 
front. At the southern side the works, instead of being carried 
out in mud and slime, have a solid backing of sandstone. At 
present the red sandstone which is on aslight gradient is laid bare, 
and about sixty underground tanks have been cut in the sand- 
stone for the storage of petroleum. The docks extend about six 
miles. Although the Liverpool Docks have, on their land side, 
goods stations of various lines of railway, neither the old docks 
or the New North Docks are surrounded by a network of rails 
forming a complete railway system of their own like the great 
docks of London, the Victoria and the Albert Docks. In Liverpool 
dock warehouses are ample, and the dock shedding of enormous 
capacity, and the distance to the stores of the merchants is very 
small, so that the horse transport is found convenient, though in 
some cases steam would save much time if it could be used. 

Gates, cranes, and all tht heavy machinery is worked by 
hydraulic power. It is proposed to erect a crane in the new 
docks to lift 100 tons. Two sets of pumping engines for emptying 
the graving docks are erected by Messrs. Hick and Son, of Bolton, 
and engines of 350-horse power, by Sir W. G. Armstrong and 
Co., for the hydraulic machinery. The two graving docks ave of 
Portland cement concrete, with a facing rich in cement. Each 
is 951ft. long, and is capable of subdivision, so that two “long 
time” and two “short time” vessels of very large size can be 
accommodated at once. The Canada Basin and its piers have 
been in great measure re-built and re-modelled. Large timber 
jetties have been added outside the pier-heads for the 
purpose of sheltering the entrance and facilitating the 
egress of ships. The basin has also been enlarged, and an 
elaborate system of sluices constructed within it and carried 
along the jetties to the outer heads. The new docks, together 
with the graving docks and the Langton Branch Dock, consist of 
three main basins-—the Langton Dock; the Alexandra Dock, 
with its three branches; and another dock to the far north, still 
in course of construction. At the entrance from the Canada 
basin the lock gates, which were opened yesterday, are placed. 
The approach from the enlarged portion of the basin consists of 
two short locks, each 65ft. in width. The sills are laid to attain 
a depth of water on average neap tides of 23ft. 7in., and 30ft. 7in. 
on average springs, being from 4ft. to 7ft. deeper than the other 
sills at Liverpool, and of the same depth as the deepest or outer 
sills into the entrances of the Birkenhead Docks on the opposite 
side of the river. 

The locks just mentioned lead into the Langton Dock, the 
entrance to the new system. It has sufficient clear space for 
swinging the largest ships; its water area is eighteen acres, with 
an aggregate of 4000ft. of quayage. It is connected at the 
southern end with the Brocklebank Dock, and at the northern 
with the great steam dock. Its branch already mentioned has 
a water area of three acres, with some 2000ft. of quayage. To 
the north of the Langton Dock, and approached from it by two 
60ft. passages, is the steam dock, named by the Princess of 
Wales the “Alexandra Dock.” The main body of the dock is 
an irregular rectangle, 1600ft. long by 500ft. in width, enclosing 
some 17 acres of water, from which extend, in an easterly direc- 
tion, three branches, with lengths ranging from 1100ft. to 1338ft. 
The total water area is 44} acres, with 11,814ft. of quays. It is 
surrounded, except at the extreme eastern end, with a range of 
capacious sheds, 95ft. in width to the outside, and built of Lan- 
cashire brick. On the tongues which separate the branches of 
the dock this range of shedding is continued with a great road- 
way space between. Still farther to the north lies the large 
unfinished dock already alluded to of 16 acres extent and 4000ft. 
of quayage. The water area of the whole group of new docks 
is 81 acres, with more than four miles of quays and 25 acres of 
new sheds. 


DEATH OF Mr. RENDLE.—We have to announce the death of 
Mr. William Edgcumbe Rendle, of Westminster (formerly of 
Plymouth), who expired on the 3rd inst. at Eastbourne, after a 
long and severe illness, and who was interred on Thursday last at 
the Brompton Cemetery. He was born at Compton Giffard, near 
Plymouth, on February 10th, 1820. He was engaged in several 
large mercantile pursuits, and was patentee and inventor of what 
is now known as “‘ Rendle’s Patent Glazing,” his latest and largest 
work ae the glazing of the roofs of the Great Citadel station at 
Carlisle. 


Tue TRIAL Trip OF THE CHARKIEH.—The Eyyptian Gazette of 
the 17th ult. says :—The trial trip of the s.s. Charkieh, which took 
place on Monday last, was, thanks to Mr. Caillard and the other 
members of the Poste Khedivich Administration, made the occasion 
of a most agreeable day’s holiday for many Alexandrians, The 
Charkieh is a smart looking steamer, built by the Thames Iron 
Works Company in 1865, She is 267ft. in length with 36ft. Sin. 
beam, and measures 1160 tons register. Originally the property 
of the old Azizieh Company, she was purchased by the Egyptian 
Government for L,E. 23,289. In 1872 she was sent to England to 
receive new boilers and undergo a thorough overhaul. These 
operations occupied fifteen months, and cost no less than 
L.E. 39,302. On her return to Egypt, with the exception of a 
short interval during the Turco-Russian war, when the Charkieh 
was employed in the transport of troops, she ran regularly with the 
mails between Alexandria and Constantinople, until November, 
1879, when her boilers having given out, she was withdrawn froin 
the service and laid up in the port of Alexandria. Her present 
engines are by Messrs. James Jack and Co., of Liverpool—Allen, 
Anderson, and Co., Alexandria—a firm which has constructed 
several of the engines of the steamers belonging to the Moss line. 
The new compound surface condensing engines of the Charkieh, 
are of 1500 indicated horse-power, with boilers tested to 140 1b. to 
the square inch, to work at a pressure of 70 1b. to the square inch. 
price of the engines and boilers delivered in Alexandria was 


A Fast Boat.—We cannot say how far unusual ability and 
success in physical and chemical studies and experiments may be 
accompanied by skill in determining the best forms for vessels for 
passing rapidly over water, but the Geneva correspondent of the 
Times says that ‘‘Professor Raoul Pictet announces a discovery 
which, if his anticipations be realised, will effect a revolution in 
the art of shipbuilding and greatly augment the speed of ships. 
The discovery consists in a new method of construction and such 
an arrangement of the keel as will diminish the resistance of the 
water to the lowest possible point, and cause the ship to rise out of 
the water instead of sinking its prow as speed increases. M. Pictet 
believes that steamers built after his design will attain a speed of 
from 50 to 60 kilometres the hour, and a model steamer is now in 
course of construction with which he expects to reach a speed of 
forty miles an hour, and which will make a trial trip on the Lake 
of Geneva in November next. Her dimensions are—16 metres 
long and 3°50 metres wide. When lying at anchor she will draw 
33 centimetres fore and 44 centimetres aft ; at full speed one centi- 
metre forward and 16 centimetres aft. The engine will be placed 
amidships, from which point to the stern the screw-shaft and the 
keel form an inclined plane; the bows are long, tapering, and 
wedge-shaped. Professor Pictet reckons that his invention will 


lead to a great saving of fuel, inasmuch as a steamer built on his 
plan, after being started with, say, 100-horse power, may be kept 
a speed with an expenditure of force equal to 30-horse,” e 
involved is very old. 
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RAILWAY MATTERS. 


ON the 31st ult. the first sod of the Charnwood Forest Railway 
was turned by Lady Alice Packe, daughter of the Earl of Kimberley, 
at Loughborough, Leicestershire. ‘The line will be eleven miles in 
extent, running through Charnwood Forest from Loughborough to 
Coalville. It will open up the collieries and the granite and sand- 
stone quarries which abound in the neighbourhood, The line will be 
completed in about eighteen months, 

THE report to the Board of Trade by Major Marindin on the 
collision which occurred on the 6th July at Darlington North-road 
Station, on the North-Eastern Railway, when the 1.7 p.m. train 
from Saltburn to Darlington, running into Darlington North-road 
Station, with the signals off for the through road, came into col- 
lision with the rear of an empty train, attributes this collision due 
to the failure of the connection in a rod working the facing points 
of the east bay line at Darlington North-road Station. 

LATE on Saturday night last an accident occurred to an excursion 
train which was returning from Skegness to Doncaster. The train 

yassed Finningley Station on the Great Northern loop line from 
Taos, when the leading axle broke. The train was going at 
about forty miles an hour, and was instantly thrown off the 
line, and came to a sudden stop, the carriages being partly 
thrown on their side. There were about forty passengers in the 
train, but no one was injured, though the driver and fireman 
narrowly escaped. 

In our impression for the 10th June we published the particulars 
of the concession to be granted by the Spanish Government for a 
railway from Zafrain Estremadura, to the port of Huelva. There 
having been no competition the concession has been granted by a 
Royal decree under date of 20th August to Mr. Sundheim, the 
original promoter of the project, and who is supported by a London 
firm of high standing. ‘The railway, which is 115 miles long, will 
receive a Government subvention of £3850 per mile. We are in- 
formed thatthe matter is likely to be carried out under English 
management, and will, therefore, directly conduce to the advan- 
tage of the trade of this country. 

THE driver and stoker of an express train were killed on Satur- 
day last, by their engine, which was running tender first, coming 
into collision with a train of empty carriages, which had been 
unintentionally stopped outside Bow station by the action of the 
Westinghouse brake, with which the train, but not the engine, was 
fitted. The driver of the train of empties had no control over 
the train, and when it stopped the stoker got down and released 
the brakes, and before the train was again in motion the express 
dashed into it. The coroner’s inquest did not elicit any informa- 
tion as to how the brakes were applied, and the guard said he did 
not do it. Perhaps a different tale will be told when the more 
technical inquiry of the Board of Trade is made. 


AN accident happened on the North British Railway at Penton, 
twenty miles north of Carlisle, on Sunday morning, when a Pull- 
man express from London ran intoa goods train travelling in front, 
but happily there were only about half a dozen passengers in the 
express, and none of them were very seriously hurt, all being able 
to proceed upon their journey to Edinburgh in a relief train that 
was made up for them. When the goods train left Carlisle the 
yardsman jumped upon the engine, and told the driver that the 
express was forty minutes behind him. The goods train did not 
reach Penton until two minutes after the time that the express 
was due at that station, namely, 4 a.m., and it had only gone 
360 yards north of the Penton Station when the express, travelling 
at the rate of forty miles an hour, and punctuwal to its time, ran 
into it at full speed. The engine of the express train mounted the 
third or fourth wagon from the end of the goods train, a great deal 
of wreck being strewn about the line, and the permanent way being 
partly torn up. The railway officials at Penton assert that the 
signals were against the express, but the driver says they were not. 

THE construction of another great Alpine tunnel which would 
bring Paris and the north of France into more direct communica- 
tion with Italy than is afforded by the existing tunnel through 
Mont Cenis, is under consideration with the French Government, 
the project including not only one through Mont Blanc, but also 
through the Simplon or the Great St. Bernard. It is not likely, 
however, the Zimes says, that the latter will meet with much 
encouragement. The tunnel under the Simplon would be 60,719ft. 
long, while that under Mont Blanc is only 44,292ft. As compared 
with other alpine tunnels, Mont Cenis is 40,093ft., and St. Gothard 
48,952ft. The Simplon would, therefore, be longest of all; but, on 
the other hand, it would be on a lower level than the others, the 
entrance at Brieg being only 2333ft., and that at Iselle 2253ft. 
above the sea level. The entrances to the Mont Blanc tunnel 
would be 3345ft. at Montquart, and 4215ft. at Entréves above the 
sea level. The Bardonneche entrance to Mont Cenis is 3970ft., 
and that at Modane 3799ft., while in the case of the St. Gothard 
tunnel the Northern entrance at Goeschenen is 3638ft., and the 
southern, at Airolo, 3756ft. above the sea. Thus the Mont Cenis 
tunnel is shorter, but 330ft. higher than the Mont Blanc, while the 
Simplon would be about half as long again, but about 1000ft. 
lower. Supposing that the operation would be conducted at the 
same rate as they have been at St. Gothard, the boring will take 
4218 days, or working at both ends, 2109—nearly six years. The 
total sum for the execution of the work is estimated at 45} millions 
of francs (St. Gothard having cost 54 millions), though this amount 
would only apply to the actual piercing of the tunnel, and a large 
additional sum would be required for the laying down of the line, 
the approaches, &c. The distance between Paris and Brindisi 
would shortened by about 24 miles, but the real benefit that 
both France and Italy would reap would be in the great facilities 
for the interchange of commerce haves the two countries. 


THE ceremony of moving the first earth—there was no sod to 
turn—as a commencement of the Inner Circle Railway, was 
performed on Tyesday, the 6th, by the Lord Mayor, in Chequer- 
yard, Aldgate. So commenced one of the most costly pieces of 
railway ever constructed, but one which will probably carry more 

vassengers than any yet made. The difficulty which has long stood 
in the way of the prosecution of this scheme was the obstinacy of 
the City authorities—who could spend about £12,000 for a useless 
stone thing where Temple Bar stood, but who stood out against 
increasing the City contribution to the improvement and construc- 
tion of streets and new thoroughfares which are to be carried out 
simultaneously with the construction of the railway. The Metro- 
politan Board of Works long ago saw that a contribution of 
£500,000 would be well invested ; but the City refused more than 
half that sum. The City Commissioners of Sewers have now, how- 
ever, increased the contribution to £300,000, and the work, which 
will greatly improve an important part of the City, and which will 
complete the circular railway of London, has now commenced, 
Mr. P, A. Walker being the contractor. The instalment of work 
begun on Tuesday will commence at Aldgate Station, and go 
thence, underground, from High-street, Aldgate, into the Minories 
at Church-street, down the Minories to John-street, then, turning 
slightly to the right, under the viaduct of the Great Eastern 
Railway, through the centre of the Crescent in the Minories, and 
thence under Trinity-square to Seething-lane, where it will 
terminate. The final, and, if possible, more important work, will 
include an underground line under Tower-street, Eastcheap, King 
William-street, and Cannon-street to the Mansion-house, com- 
— the circle. In order to carry out this latter scheme all the 
houses on the south side of Eastcheap will be removed, so as to 
gain a width of 60ft. for the new street or avenue from the Mona- 
ment to the Tower. The houses on the north of Great and Little 
Tower-streets will also be pulled down for the purposes of this 
important thoroughfare—which, when finished, will open a direct 
line of carriage traffic from Westminster Bridge to the Tower. 
Both the railway and the street improvements are to be undertaken 
by the railway companies, the public bodies contributing the fixed 
sums already mentioned in sectional payments from time to time 
as the works progress, 


NOTES AND MEMORANDA. 


PORCELAIN may be drilled by means of an ordinary drill made 
rather hard and kept moist with oil of turpentine. 


Ir is said that a 40-light Brush dynamo-electric machine has 
worked 400 Swan lamps on a thirty mile circuit of No. 8 wire. 


A CORRESPONDENT writing to a contemporary reminds us of a 
possible cause of some unexplained fires. He says :—‘‘I send 
you a piece of brown paper with a hole in it. The paper was lying 
to-day on a table in my office, The hole was made by the sun in 
conspiracy with an ordinary carafe of water. . The occurrence, 
though quite accidental, was probably not uncommon ; and I sub- 
sequently ascertained that an exposure for five seconds to the 
concentrated rays was sufficient to ignite the paper.” 


THE annual rate of mortality last week in twenty of the largest 
English towns averaged 17°4 per 1000 of the aggregate population, 
which is estimated at 7,608,775 persons in the middle of this year. 
The rates of mortality in the several towns, ranged in order from 
the lowest, were as follows :—Brighton, 13°0 ; Portsmouth, 13°4; 
Norwich, 13°6; Birmingham, 14°3; Bradford, 14:7; Oldham, 
15°3; Plymouth, 15°3; London, 16°2; Leeds, 16°8; Newcastle- 
on-Tyne, 17°9; Wolverhampton, 17°9; Salford, 18°2; Bristol, 
18°4; Manchester, 19°4; Nottingham, 19°7; Sheffield, 203; 
Liverpool, 22°7 ; Sunderland, 22°8; Hull, 24°9 ; Leicester, 25°4. 


WHEN a wire rod of icon or of steel is immersed in a hot solution 
of common salt, allowed to remain long enough to bring the metal 
to the temperature of the brine and withdrawn, the surface of the 
rod is irregularly covered with deposits of crystals of salt. These 
crystals adhere to the rod with great firmness, in consequence, 
doubtless, of a thin film of ferric hydrate which is formed between 
them and the rod as the water dries off. The rod can now, accord- 
ing to the American Mining and Scientific Press, be reduced by 
successive passes through a die or draw plate, without any abrasion 
of the die. The economical advantage of this novel lubrication of 
wire is at once apparent, and the principle involved in it is inte- 
resting. 

A SIMPLE process of nickel plating by boiling has been described 
in Germany by Dr. Kaiser, He prepares a bath of pure granulated 
tin tartar and water, which he heats to the boiling-point, and adds 
a small quantity of pure red-hot nickel oxide. A portion of the 
nickel is soon dissolved, as is shown by the green colour assumed by 
the liquid which stands upon the grains of tin. If articles of 
copper or brass are plunged into the bath they become covered in a 
few minutes with a beautiful white, silvery metallic coating, which 
consists almost entirely of pure nickel. If a little carbonate of 
tartrate of cobalt is added to the bath, a bluish shade, either light 
or dark, may be given tothe coating, which becomes very brilliant 
when it is properly polished with chalk or with dry sawdust. 


Herr Horrz describes some curious phenomena of flames. 
For instance, two slender flames formed by unmixed gas issuing 
from fine apertures, unite fully if the burners are brought near each 
other and inclined a little; but on separating the burners and 
again inclining the flames so as to meet, they only mix if the point 
of the one be brought to the foot of the other. The two bright 
luminous parts behave as if mutually repellant. When the flames 
are pressed together, so as to broaden, there is always a well-defined 
dark space between them. The phenomena are perhaps (the author 
thinks) electric. Again, when two thin flames are crossed at a 
certain angle (25 deg. to 30deg.), and about the middle, a peculiar 
red-glowing tube forms at the lower part of the oblique flame disc, 
being composed of carbon particles whirling circularly and spirally. 
The particles on one side whirl in an opposite direction to those on 
the other. 


WE have on several occasions spoken of the important part 
electricity is likely to play in chemical manufactures or operations. 
We now notice that it is being employed in the rectification of 
inferior alcohol in distilling by a process due to the late M. Naudin, 
and now in successful operation on a large scale at the distillery of 
Bapaume-les-Rouen. ‘The process consists in passing currents of 
electricity through the inferior alcohols so as to disengage the 
superfluous hydrogen from them by electrolysis. The electricity is 
provided in part by a voltaic battery, and in part by the Gramme 
dynamo-electric machine. The most important result of the new 
method, in a public sense, is that by its means beetroot alcohol, 
which is ordinarily poor, can be prepared so as to be of high 
quality. The common beet spirits can, it is said, be nade to yield 
80 per cent. of alcohol, equal in quality to that from the best malt, 
and the process is much simpler and cheaper than the manufacture 
of alcohol from either malt or potato. If further experience is 
favourable to the electric process, the probability is that beetroot 
will be more largely cultivated in England than hitherto. 


THE report to the British Association of the committee on 
underground temperature, read by Professor Everitt at York, 
showed that during the past year observations were made at three 
places—at the East Manchester Coalfield, the Talargoch Lead 
Mine, in Flintshire, and at the Radstock Collieries, in the neigh- 
bourhood of Bath. The Manchester observations were made in 
three pits of great depth, and the results were as follows :—Depth, 
2790ft., temperature, 85°3 deg.; depth, 1020ft., temperature, 
62 deg.; depth, 1050ft., temperature, 624 deg. Assuming the 
surface temperature to be 49 deg., the increases were 36°3 deg. in 
2790ft., or 1 deg. in 76°9ft., 13 deg. in 1020ft., or 1 deg. in 
78°5ft., and 134 deg. in 1050ft., or 1 deg. in 79ft. In Flintshire, 
with a surface temperature of 48 deg., an increase of 14 deg. was 
shown at 660ft., or 1 deg. in 47ft.; while three pit observations 
made in the neighbourhood of Bath brought out the following 
results :—At a depth of 560ft. an increase of 11°7 deg., or 1deg. in 
48ft.; S1Oft., 13 deg., or 1 deg. in 62ft.; and 1000ft., 13 deg. or 
ldeg. in 77ft. Thus it would appear that the rise in temperature 
is more rapid in the older and harder rocks. 


M. DE PezzEr has constructed a modification of the secondary 
battery of M. Planté, in which he has endeavoured to obtain a 
maximum charge with a minimum quantity of lead. He uses for 
the negative electrode a very thin lead plate of about 4mm. thick, 
the positive plate being no more than %mm. thick; projecting 
portions of the plates which serve for connections, are, however, 
somewhat thicker. Besides this, M. de Pezzer took two identical 
couples, each formed of two plates of lead of the same thickness, 
one of which, however, had twice the surface of the other. He 
then charged the couples by the same means, but arranged them 
so that in one case the plate with the larger surface should be the 
»ositive element, and in the other, the negative. By this means 
he discovered by repeated experiments that the couple in which the 
plate with the large surface was the negative electrode accumulated 
more electricity than the other couple. In four consecutive experi- 
ments the discharge of the couple with the large surfaced negative 
plate lasted at least an hour, whilst that of the couple in which 
the positive plate had the larger surface lasted but half an hour. 
Finally, a couple formed of two plates equal in size to the two large 
ones of the above-mentioned couples gave an inferior result to that 
of the couple with the large negative plate. With these results to 
guide him, M. de Pezzer modifies the construction of the secondary 
battery as follows :—Preserving the sizes of the plates given above, 
he makes the surface of the positive half that of the negative 
plate, at the same time making a certain number of incisions in 
the former. The arrangement of the plates is the same as 
ordinarily; but, according to M. de Pezzer, his modification is 
capable of storing up the same quantity of electricity as a much 
heavier battery constructed in the usual way. The Electrician, 
quoting a French contemporary, says that M. de Pezzer promises 
exact figures on this point soon. M. Ducretet writes that he has 
obtained good results by using electrodes made of sheets of lead, 
having their surfaces covered with deep indentations produced by 
a roller with indented surface. M. Ducretet says that these 
batteries form more quickly, have more energy, and are not so 
heavy as the ordinary ones, 


MISCELLANEA. 


Tue City of Dublin Steam Packet Company's vessels are being 
fitted up with the necessary apparatus for lighting on the Pintsch 
system. 

A sTEAM launch is about to be built by the Clyde Trustees, with 
special arrangements for storing the oil gas, by which a number of 
gas illuminated buoys and a lightship will be periodically supplied 
on the Pintsch system. 

By a telegram to hand from Buenos Ayres vid Lisbon, we learn 
that the Argentine Government are having a palace fitted up and 
got in readiness for the reception of the Emperor of Brazil, who 
has signified his intention of visiting the Buenos Ayres Exhibition 
in February next. 


THE ceremony of opening the new dock at Honfleur took place 
on Tuesday afternoon. The visitors, including M. Gambetta, were 
first conveyed round the dock in a train which was run on rails 
specially laid down for the purpose, and the dock was then formally 
opened by the raising of the sluices, 

AN interesting new revised edition of the races of mankind, by 
Mr. R. Brown, F.R.G.8., is being published by Messrs. Cassell and 
Co., with extensive alterations and additions, under the title of the 
‘Peoples of the World.” Judging from Part I., the natural history 
of mankind is likely to be set forth in the work with much 
attractiveness. 

- THERE seems to be considerable activity, the Liverpool Journal 
of Commerce remarks, in shipbuilding in Nova Scotia. Messrs. 
Churchill and Son, of Hautsport, have launched the Shetland, of 
1530 tons, the largest vessel ever built in the province, and four 
vessels of an aggregate tonnage of 4200 tons were launched by other 
firms in the course of the present month. Several contracts for 
vessels have also been entered into. 


GRAVESEND is, after the 4th of October next, to be the port of 
embarkation for the Peninsular and Oriental Company’s steam- 
ships instead of Southampton. The new steamer Rome leaves on 
that day. Arrangements have been made with the London, 
Tilbury, and Southend Railway for the despatch of a special train 
from the Liverpool-street station of the Great Eastern Railway, at 
lla.m. every Tuesday, to Tilbury, whence passengers will be con- 
veyed to the company’s vessels in'a commodious river steamer. 

A NEW lighthouse, in which the electric light 1s to be used, has 
just been completed at Marseilles. The cost of the light in this 
house will, it is estimated, be less than for oil or gas used in the 
ordinary lighthouses on the French coast, in the proportion of 
2s. 3d. per hour against 3s. 1d.; but if the cost is estimated on the 
basis of the quantity of light afforded it is estimated that the 
electric light will be seven times less than the cost of that which it 
will replace. The new lighthouse will be one of the finest on the 
French coast. The light will be visible at a distance of twenty- 
seven miles, 

Tue Sanitary Engineering and Ventilation Company has 
published an illustrated and descriptive catalogue of the chief 
sanitary and economic appliances which it is presumed this com- 
pany propose to supply, and giving particulars and scale of fees 
which it is proposed to charge for inspection of houses for sanitary 
purposes, analysis of water and arrangements for ventilation. A 
copy of this catalogue was sent us some time since, but we did not 
notice anything in the selection of appliances made by the company 
which called for remark, and now that we have received another 
copy we are still unable to see wherein any special merit or novelty 
consists, except that people may go to the company instead of to a 
number of makers for articles and informatiom they may require. 


THE use of the telephone has been adopted on the system of the 
London, Chatham, and Dover Railway Company, and during the 
past few days the office of the superintendent, Mr. Cockburn, at 
Victoria, has been placed in immediate communication with Holborn 
Viaduct, the City terminal station ; with Loughborough Junction, 
where there are large sorting and make-up sidings; and with 
Wandsworth-road, where are the head-quarters of the locomotive 
and other departments. The goods manager’s office at Victoria 
has also been connected with the goods depot at Blackfriars. The 
instruments in use are constructed on the Gower-Bell principle, 
which for some time has been used satisfactorily to connect the 
Victoria Station with the residence of the chairman, Mr. J. 8. 
Forbes, at West Wickham, near Beckenbam. 


A curiovs metal or alloy, known as Kuehne’s Patent Phosphor 
Leal Bronze, is being introduced into England by Mr. Rudolphe 
Moss, Cheapside. It is possessed of great strength, and, at the 
same time those gualities which characterise the soft slowly-wearing 
bearing metallic alloys. It is said to be specially adapted for all 
purposes where gun-metal and brass, as used in machinery, are 
subjected to constant wear, the effect of continous friction or other 
causes. We have not ourselves made any experiments with the 
bronze, but the advantages claimed for ‘‘ Phosphor Lead Bronze” 
are given as follows by Messrs. H. H. Kuehne and Co., of Lébtan, 
near Breslau :—(1) Self-lubricating properties ; (2) ten-fold wear- 
ing capacity of any other metal or alloy ; (3) great tensile strength 
combined with extreme hardness; (4) non-liability to fracture ; 
(5) keeps perfectly cool under continuous and excessive friction. 
These qualities it need hardly be said are those most necessary for 
bearings and bushes of every description, guide blocks, slide valves 
and faces, piston rings, pinions, valves, &c. 


On the Ist inst., the steamer Portugal, which has been built to 
the order of the Empreza Nacional, of Lisbon, by Earle’s Ship- 
building and Engineering Company, was put upon her official trial. 
This vessel is intended to trade between Lisbon and the West Coast 
of Africa, carrying mails and passengers. A trial of speed by the 
patent log gave 12 knots per hour. The dimensions of the Portugal 
are—length 291ft., breadth of beam 35ft., depth of hold 25ft. 6in., 
gross carrying capacity 1966 tons. The vessel is brig rigged, and 
will be able to carry a large spread of canvas. She is steered by 
steam gear, situated in deckhouse amidships, the gear in use being 
Bow and McLachlan’s, of Paisley. There is also in the steering- 
house a hand wheel, which is always connected, and Skinner’s 
patent hand steering gear which can be almost instantaneously 
connected. The passenger accommodation is as follows: Saloon 
60 passengers, second-class 32, third-class 120. The Portugal is 
paritally a double-bottom and partially a tank ship, and she carries 
400 tons of water ballast, whilst her bunkers hold 360 tons of coal. 
She is propelled by engines of 220-horse power nominal, and on 
the trial trip, with 62 revolutions they indicated 1342-horse 
power. 


AccoRDING to the report of the Commissioners of Patents for 
Inventions for the year 1880, the number of applications for letters 
patent during 1880 was 5517, being 179 more than in the preceding 
year. The letters patent sealed thereon were 3740 ; letters patent 
void, the patentees having neglected to file final specifications in 
pursuance thereof, 67 ; letters patent consequently remaining in 
force, 3673. Of these, final specifications were filed in respect of 
3460; complete specifications were filed in respect of 213; total 
3673. The lapsed applications from applicants having failed to 
seal their patents were 1771; from patentees having neglected 
to file final specifications, 67. There were also six applications 
under oppositions to grant or sealing of letters patent. The 
Patent Museum at South Kensington has been visited from its 
opening on June 22, 1857, to the end of 1880 by upwards of 
4,976,000 persons. During the last year there were 266,598 visitors. 
128 ornamental and 131 useful designs were provisionally 
registered ; and complete registrations of 15,448 ornamental and 
102 useful designs were effected. There were also five designs 
registered for sculpture. 2417 trade marks were advertised and 
3118 registered during 1879. Since January 1, 1876, there has 
been a total of 21,636 marks advertised and 18,764 registered. The 
balance-sheet shows that the receipts of the Commissioners for the 
year were £189,988, which, after deducting the expenditure, left 
them with a surplus income of £145,391 
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NABHOLZ’S RIVETTING MACHINE. 


TE machine illustrated by the accompanying engravings is | 
simple in construction, and presents some novel features which | 
will command attention. It is made by Messrs. Wilson Bros. 
and Co., Darlington, for whom Mr. W. G. Fossick, of 86, Can- | 
non-street, is the London agent, and the results of its continued 

practical use will be watched with some interest. | 

As will be seen from the engravings, the machine consists of a 
main frame A, tied together at bottom with bolts BB. The | 
main driving shaft O receives its motion from a belt; on this | 
shaft is keyed a heavy fiy-wheel F, and a double friction clutch | 
CC ; the latter is thrown in and out of gear by means of a lever | 
L with connections to clutch. As soon as the lever L is moved 
towards machine, the large bevel wheel G receives motion as well | 
as shaft R with worm §S, thus causing the ram P to move 
forward. This ram has a stroke of 6in., but the man at the | 
lever can regulate the stroke according to work. As will be seen, 
the ram has the same power at every part of its stroke, thus 
enabling the machine to take any thickness of work without 
alteration. Girders with their stiffeners bolted on can pass with- 
out any risk of being caught by the ram. Another advantage 
of the machine is that the man at the lever feels the pressure on | 
the rivet, which is about 15 tons, and sufficient to close rivets up | 
to lin. diameter. The lever L is connected to a self-acting 
safety apparatus which prevents the maximum length of stroke 
being exceeded. 

The machine is, as we have said, simple in design, and does not 
seem to possess features which would make it liable to get out 
of repair. On the other hand it dispenses with features which 
cause some machines to give considerable occasional trouble. In 
working, it will of course be necessary to maintain the clutch 
in good order, so that the maximum pressure the framing will 
stand is not exceeded. The machine is arranged to serve asa bar 
straightening press and horizontal punch. We are informed that | 
it will close up from 1200 to 1500 rivets in 94 hours, when served 
by two labourers and two boys, and worked in connection with 
a specially constructed furnace and overhead travelling crane, 
which accessories are supplied by the makers. The machine is 
also provided with an apparatus for rivetting flanges of girders 
or channels down to 5in. of depth. It can be seen at work 
daily at the Alliance Works of the makers. 


WATSON’S PATENT PUMPS. 

THE accompanying engravings illustrate a simple and ingenious 
type of pump patented and manufactured by Mr. James Watson, 
Leven-street, Kirkdale, Liverpool. The principle involved con- 
sists in the use of india-rubber valves in the form of a sheet which 
is fitted between two faces properly shaped, and with sufficient 

between them to allow the valve to fit closely in contact 
with the faces and to rise from them. The valve is held at its 
central portion securely between the two faces, which are so 
formed that there is only just sufficient space between them at 
this central portion to allow the valve to be fitted, but one 


TSS | 


face is curved or sloped away from this central portion on one 
side of the valve, and the other face is curved or sloped out- | 
ward on the other side. Through the flat portions which are | 
the valve seats are apertures for the passage of the water, while | 
the curved portions serve as stops or guards. 
Figs. 1, 2,.and 3 show a pump barrel in section with a valve | 
seated and held down by a screw bolt. A section of the valve 
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| whilst it is itself slightly warmed. 
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is shown in Fig. 3; the valve can be lifted out of its seat to be | and perhaps the only objection that could be made to the 


cleaned or repaired. 
Fig. 4 is a section of a double-action lift and force pump ; E 
is the framing ; B, the valves ; C D, the suction and delivery. 
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These pumps are made in various forms, and are suitable for 
pumping bilges, supplying condensers, &c., and the arrangement 
is so compact that one with two 3}in. pistons and check valve 
will fit in a space 16in. diameter and 19in. high. 


fi 
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The same principle has been applied to garden pumps, which 
are simple, cheap, and efficient. 


RAYNER’S VOLUTE DISTILLING APPARATUS 
AND CONDENSER. 

Tuk annexed engravings illustrate a new form of distilling 

apparatus, applicable as a condenser or as a water heater. It is 


| the invention of Mr. T. J. Rayner, and is manufactured by Mr. 


E. Suffield, at the Railway Copper Works, James-street, Com- 
mercial-road, East, London. 

As will be seen from the engraving, the apparatus consists 
essentially of a cylindrical casing containing a hollow sheet 
metal volute, through which the cold water circulates, the steam 
for heating or to be condensed being introduced between the 
outer surfaces of the volute. In the arrangement shown the 
steam enters at A while the cold water enters at C. Inentering, the 


_ cold water first meets the condensed steam in the lower volute, | 


and is thus effective in cooling the water of the condensed steam, 
It then passes upwards and 
meets the hot steam in the large volute. The distilled water 
passes out at B, and the overflow of circulating water passes out 
at D. The advantage of the apparatus is that an enormous 
heating or cooling surface is packed into a very small space. 
The arrangement is very simple, for the volutes are simply 
dropped into the casing and attached to the inflow and outflow 
of water or of steam when used as a distilling apparatus, as a 
condenser, or when employed as a water-heater respectively ; 


| 
| 


| 


apparatus is the difficulty which would attend the repairs of the 
volute plates. These are, however, comparatively cheaply made, 
and when made of copper would last many years without neces- 
sity for renewal. As a distilling apparatus for troop, passenger, 


cattle, and other ships, the size is much less than that of any 
other yet produced, and it is made entirely of gun-metal and 
copper, the condensing surface being plated with tin, so that no 
corrosion can take place. 


THE BRITISH ASSOCIATION. 

Tue meeting of the British Association at York terminated on 
Wednesday, the 7th instant. Several papers were read in the 
various sections, and a meeting of the General Committee was 
held. The next meeting is to be held at Southampton. The 
Secretary—Mr. Griffiths—announced that the following were the 
numbers of members who had attended this year’s meeting :— 
Old life members, 272; new life members, 28; old annual 
members, 312; new annual members, 175; associates, 1232 ; 
ladies, 514 ; foreign members, 24 ; total, 2556. Grants amount- 
ing to £1280 were made for scientific purposes, 
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ENGINES OF THE @ 
DESIGNED BY MR, GEORGE ALLIBON, AND CONSTRUCTED BY PALMER'S SHIPBUILDING COMPANY, JARROW ON-TYNE. 


(For description see page 191.) 
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_ LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


LOSSES IN GOLD MINING. 


Srr,—Your correspondent, Mr. Locke, has done good service to 
the mining world if he has succeeded in arousing attention to a 
fruitful source of loss in connection with gold mining. I refer to 
the large percentage of gold which passes away in the tailings, and 
to the necessity for more efficient apparatus or processes for 
extracting the same. Perhaps this loss will be more fully appre- 
ciated when it is stated that the actual cost of producing such 
tailings carrying 40 per cent. of metal is the same as the cost of 
producing the stamped material from which the paying metal is 
won, and that up to the point whence the gold is extracted all the 
charges which can be made against mining operations have to be 
debited against the crushed and stamped material. Tailings thrown 
away containing 40 per cent. of gold and which must be paid for by 
the remainder from which only 60 per cent. has been extracted, 
would surely pay for a little more care in treating, or more expense 
in plant specially designed to recover so much precious metal. 

here are several ways of providing against this loss ; the first 
and most rational one is to introduce an improved system of crush- 
ing the quartz rock, subdividing the work and reducing the cost 
per ton of stamped stuff; and another means of increasing the 
quantity of gold extracted would be by treating the tailings 
separately by self-acting machinery, all of which is possible if 
those responsible for the management of these mines would set 
themselves to seriously consider the matter. 

I have long advocated the use of special machinery, ore 
crushers, or stone breakers, in which regard is had to cost of 
freight, transport, cost of erection and fitting to work. These 
rough crush the material, which can be selected at this point. The 
quartz is passed on to one or more sets of crushing rollers with 
steel faces, and the whole of the stuff passed to the stamps for 
further treatment in cubes not larger than jin. These crushing 
rolls are also specially constructed with the same objects as the 
stone and ore crushers. The stamps are also made to be self-con- 
tained, require no massive timber bed to absorb shocks and vibra- 
tion ; the framing is of wrought iron, and they can be erected and 
put to work without the slightest difficulty.. Each part will only 
fit its own place, and cannot be placed in a wrong position. I use 
the minimum quantity of water during the stamping process; these 
stamps are self-feeding and self-delivering. The effectiveness of 
the blow is very much increased by the speed at which it is given, 
130 to 150 strokes per minute, and I have a patent elastic 
arrangement for giving a dead blow. After the stamps I prefer a 
system of classifiers and concentrators, as explained by your 
correspondent, Mr. Evans, last week. 

I am developing an entirely new system of treating the tailings, 
by which I hope to be able to considerably reduce the amount of 
gold contained therein. Such a system can be used upon any mine, 
and can be made to dovetail in with any system of dressing or 
amalgamation. QUARTZ. 


TRACTION ENGINE WITH COUPLED ROAD WHEELS. 


Str,—Among those who have attempted to couple all the wheels 
of traction engines, none, I should imagine, have carried out the 
idea in a more simple and satisfactory manner than was done by 
Mr. Lee in his coupled engine, brought out some twelve or thirteen 
yearsago. Yet, in spite of the favourable appearance of this engine 
—one advantage of which was that the coupling arrangements did 
not interfere with the steering—it failed to secure a footing, and is 
now quite forgotten. The example of a coupled traction engine, 
illustrated and described in your esteemed journal of 26th August, 
1881, although not shown in much detail, will, however, be 
examined with interest by some of your readers. 

It is stated in the description of the engine that the four wheels 
are coupled to “‘ increase the tractive power of the engine, and to 
afford greater facilities for getting along soft ground or out of 
holes.” With ordinary care and tact on the part of the driver, an 
engine may generally he kept from sinking into holes when tra- 
versing soft land; whereas a clumsy and inexperienced driver is 
sure to become half buried. Do not misunderstand me. I do not 
say that by careful driving an engine may be prevented from 
sinking at all; but I do say that we have no occasion to expect an 

“engine to be continually getting into this difficulty; for I have 
own some drivers who have had charge of engines travelling over 
land and roads, under all conditions, for several years, without 
once allowing them to become engulfed. But in case such an 
accident should happen, all traction engines are now equipped with 
spuds, or anchors, winding drum, and rope; and by the aid of 
these simple expedients the engine is able to quickly extricate itself 
from the difficulty. Therefore it does not appear to to be good 
policy to make an engine extremely unhandy pe cumbersome just 
to facilitate it when labouring under peculiar circumstances, which 
may only occasionally arise, and with care may even be, with a 
well-designed engine, entirely averted. In other words, we will 
py that for every day that an engine has to traverse soft 
nd it has ten days to travel over hard land and ordinary roads, 
and for this one day’s work the engine is fitted with an arrange- 
ment which sadly interferes with its working, and makes it un- 
handy for the ten days’ work. Thus, for the sake of coupling the 
wheels together—the advantage of which is rather doubtful—this 
engine is made heavier than necessary by the employment of cum- 
bersome castings under the fore part of the engine, and a double 
set of gearing, &c.; it is made more awkward to steer, and will 
not turn sufficiently into lock to admit of its being used in crowded 
neighbourhoods; more wearing parts are introduced; and the 
front axle is made of such an unreasonable width—Sft. Yin. over 
all—that the gateways in the district in which it is intended to 
work would have to be modified to suit it. 

It is not at all likely that, by any complicated devices, such as 
coupling the wheels of traction engines together, or by using a 
continuous railway, that steam transport will become successful 
over bogs, morasses, or quagmires. On ordinary roads, sufficient 
tractive power can be obtained by the use of two good driving 
wheels ; and when the ground is soft, an increase of drivers will 
only increase the trouble; for those who have spent any festive 
times with submerged traction engines well know, that if the 
leading wheels only manage to keep on the surface, the engine 
may be speedily extricated, but if the front wheels sink as well as 
the hind ones, nothing can be done to mend the position until the 
front of the engine is lifted on to planks, &c. It almost looks as 
though this engine was suitably arranged for digging holes for the 
front wheels as well as the hind ones. It is possible that my 
estimate of the utility of this departure in traction engine design 
may prove to be erroneous, and that during the next four or five 
years we may see these engines becoming quite common; or, on 
the other hand—shall we have to say in this case, as in numerous 
others of a similar character—that this was the only engine made 
to this pattern? QUERY. 

September 3rd. 


THE SPLIT BOSS PROPELLER. 


Str,—In your last issue, the launch of the steamship Raleigh, 
built by Messrs. Caird and Purdie, of Barrow, and engined by 
Messrs. Westray and Copeland, was mentioned and her dimensions 
given. This vessel, being one of a considerable number of large 
steamers already fitted with the “‘ split boss propeller,” I therefore 
take this opportunity of supplying the omission in your account of 
the launch already mentioned. One of the first steamers fitted 
with this propeller, the Aristides, is now nearly due in Liverpool 
from Rangoon ; the reports received from the engineers in charge on 
the outward trip have been of a highly favourable nature as to 
the behaviour of this propeller under very adverse circumstances 


as to weather, &c, Enclosed, please find list of steamers already 


fitted with the “‘ split boss propeller,” and by which it will be seen 
that the many advantages it possesses over the solid propeller are 
being readily taken notice of and adopted by the shipping interest. 
JOHN HAyYks, 
Agent to the Patentees of the 


27, Leadenhall-street, E.C., 
Split Boss Propeller. 


September 5th, 1881. 


VACUUM BRAKES, 

Sir,—I can fully corroborate every word that ‘A Midland 
Driver” has stated in this week’s issue. When we first had the 
vacuum brake the engines had pumps to maintain the constant 
vacuum, but now we have the small ejector always blowing ; this 
acts just like a damper. Midland engines which will steam 
splendidly, and run to time with twenty to twenty-two vehicles, 
will, when the small ejector is ‘‘on,” barely get steam enough to 
keep time. All the above, bad as it is, is not the chief fault we 
have to contend with. Are you aware, Sir, of a very dangerous 
fact in connection with the Midland vacuum—when we put our 
brake ‘‘on” the train, the power all /eaks away, and the blocks 
come from the wheels in a minute or so; if we are delayed by 
several signals near together we have not time to create another 
vacuum, and have to make many of the stops with the steam 
brake only. Again, there are some very long banks, and, of 
course, this leaking off brake is no use to coutrol trains down 
them. ANOTHER MIDLAND DRIVER. 


Srr,—In your issue of September 2nd I notice a letter about the 
vacuum brake, now in successful operation on several lines of 
railway, and signed ‘A Midland Driver.” ‘‘If,” he says, ‘‘ my 
mate uses the vacuum brake, the steam from the ejector flows, 
damping the fire.” The remedy is surely obvious: Carry up the 
discharge-pipe higher—if need be, to the top of the chimney. The 
ejected steam will then rather aid the draught, and certainly not 
bafile it. A Constant READER. 

September 4th. 

PREVENTING SHIPS FROM SINKING. 

Srr,—I am pleased to see that, in your last week's issue, you 
have inserted a short notice of an invention patented by Mr. R. G. 
Sayers. I think this invention is one which deserves the attention 
of shipowners, and others interested in the safety of ships and 
their crews and cargoes; and I would remark that its application 
is more extensive than may at first sight appear. For example, 
when ships run aground, and cannot be moved until the next tide 
lifts them off, by means of this invention they might be floated off in 
the course of an hour ; or should they be fast aground at high water, 
the bags described might be made use of instead of throwing cargo 
overboard. And again, if the propeller be in need of repairs or 
tightening, or the stern gland requires packing, instead of shifting 
the cargo from the after to the forward part of the vessel, the 
stern might be lifted by drawing a number of these bags down into 
the water at the after part of the ship. Other cases could be 
mentioned in which it might be applied with advantage, but I will 
not trespass further upon your space. ENGINEER. 

London. 


ADVERTISERS AND REPLIES TO ADVERTISEMENTS. 


Srr,—I take the liberty of addressing you on a subject of some 
importance to those who, like myself, belong to the army of the 
great unwashed. If you deem this worthy of insertion the effect 
may be to moderate the sanguine hopes of some of my class, 
without diminishing their number—which will, doubtless, be a 
source of gratification to advertisers. An advertisement appeared in 
your columns during the past mouth: ‘‘ Wanted, good fitters, 
erectors, turners, and smiths,” &c. In consequence of this I sent 
an application three weeks ago, but up to date I have received no 
answer. Further, I find that a highly respectable friend of mine 
has been treated in the same manner. Now, Sir, Ido not complain 
of the immunity which advertisers enjoy over the common 
courtesies of life, by virtue of their identity being shrouded under 
anumber. This method has the high sanction of the State toa 
class in some of its institutions; but here, I apprehend, the 
parallel ends. No doubt the timid require a safeguard of some 
description against the clamorous host; but whether it should 
take a numeral form must remain for metaphysicians, and not 
mechanics, to decide. 

I will not encroach further on your valuable space with plati- 
tudes on courtesy, and such old-fashioned stuff, but take the liberty 
of suggesting to the sapient mind of the advertiser and his mystic 
brethren that in future applicants be advised to enclose an addressed 
stamped envelope containing this brief but pointed paragraph : 
“* Services not required.” This would meet almost every case, and 
could be modified at will. The extra cost to the applicant would 
be merely nominal, and effectually relieve the victim of suspense. 
I disclaim any credit for this suggestion, but shall be amply 
recompensed in feeling conscious that I have simply done my duty. 
I shall be glad if these few lines will have the effect of exploding 
the mistaken idea that applicants have any further claim on 
advertisers after the latter have defrayed the cost of the adver- 
tisement. J. R. LAIDLER. 

Radbourne-terrace, Gateshead-on-Tyne, 


RYLAND’s IroN, STEEL AND TIN-PLATE TRADES DIRECTORY.— 
Ryland’s iron trade circular is so widely known and appreciated by 
all interested in the production and sale of iron, steel, coal, tin, 
&c., that it is hardly necessary to do more than call attention to 
the directory before us, as its completeness will be felt by all to be 
assured by the intimate relation of the publishers of the Circu/ar, 
with all that pertains to the trades to which the new volume is a 
directory. Besides the trades referred to above it is a guide to the 
iron ore mines and collieries of Great Britain, and the large map 
which accompanies it indicates the seats of these industries in Ire- 
land also. While speaking of this map, however, it may be men- 
tioned that it appears to be a mistake to indicate by the same mark 
the iron ore mines proper and those whereat iron ore is worked 
with the coal. If the same colour must be used it would be as well 
to use a line in one case anda dot or round spot in the other rather 
than lines of somewhat different lengths. The several railway 
maps of districts which respectively accompany the different parts 
of the directory are sufficiently large for clearness, though an im- 
provement might be here made by extra clearness in the names of 
places, a much smaller type being used than is necessary. From 
the pages of the directory we gather that there are in these trades 
725 oat and trade marks ; 203 blast furnace works ; 289 works 
making manufactured iron ; 156 crucible steel works ; 51 Bessemer 
and Siemens’ steel works ; 82 tin-plate works ; 51 works producing 
Bessemer and hematite pig iron ; 12 works producing cold blast pig 
iron ; 176 works producing mine, part mine and cinder pig iron ; 
151 makers of bar iron ; 102 makers of angle iron; 38 makers of 
horseshoe iron ; 22 nail rod makers ; 76 plate makers ; 39 iron rail 
makers ; 16 steel rail makers; 57 section iron makers ; 86 sheet 
iron makers ; and 44 T-iron makers ; nearly 4000 collieries and 400 
iron ore mines. We cannot better give an idea of the character of 
the directory than by noting the following contents :—Postal and 
telegraphic address of works ; names of partners, managing direc- 
tors, and others of prominence ; address of London or other branch 
offices, and names of representatives ; nearest railway station for 
inland transit or shipment ; particulars of every description of iron, 
steel, or tin-plates made ; qualities of iron made; number of blast 
furnaces, puddling furnaces, rolling mills, forges, trains, hammers, 
&c.; capacity of works; brands and trade marks; an arrangement 
of the said iron, steel, and tin-plate works in town and counties ; 
list of the collieries in the United Kingdom, arranged in counties 
and towns ; list of the iron ore mines of the United Kingdom ; 
statistics ; specially prepared railway maps ; map of the ironworks, 
iron ore mines, and coal measures of Great Britain, as published by 
the proprietors in January, 1880, ea 


PATENT LAW REFORM. 
[Concluded from page 173.] 
XV.—SUPPLEMENTAL AS TO PROCEDURE. 


43.—(1) The Commissioners and Examiners may for purposes of 
this part of this Act administer and take or cause to be administered 
and taken oaths and declarations, 

(2) If any person in any testimony given on oath or affidavit or 
in any declaration made under this section wilfully and corruptly 
makes a statement false in any material particular, he shall be 
guilty of perjury. 

44.—(1) Notwithstanding anything in this Act, an applicant for 
a patent may from time to time obtain from the Commissivners, if 
and as far and on such terms (if any) as the Commissioners think 
fit, and whether the original period is expired or not, an extension 
of the period of provisional protection, not exceeding twelve months 
in the whole from the date of the application for the patent. 

(2) In every such case everything done or happening within the 
extended period shall have effect as if it had been done or had 
happened within the period originally allowed. 

45.—(1) Where the Commissioners or an Examiner hear an 
opponent, they or he may if they or he think fit direct by and to 
whom the costs of the hearing ao | wroceedings connected therewith 
or any part thereof shall be paid, and how and by whom the 
amount thereof shall be ascertained : 

(2) If any costs so directed to be paid are not paid within four 
days after service of notice of the amount thereof so ascertained on 
the party liable to pay the same, the Commissioners may make an 
order for payment thereof, and that order may be made a rule of 
the High Court of Justice. 

(3) This section does not extend to empower the Commissioners 
to direct the costs of opposition to an application for prolongation 
to be paid by the patentee, in the absence of fraud or misconduct 
on the part of the patentee. 

46.—(1) An opponent of the grant of or of the amendment of a 
patent, and an applicant for revocation of a patent, must deliver 
the prescribed particulars of the objections on which he relies. 

(2) Evidence in proof of an objection of which particulars have 
not been delivered is not admissible, save by leave of the Examiner 
or Commissioners hearing the case. 

(3) Particulars delivered may be from time to time amended by 
leave of the Examiner or Commissioners hearing the case. 

47.—(1) On any opposition to grant of a patent and on any peti- 
tion for revqcation of a patent, the Commissioners may, and on 
the request of either party shall, obtain the assistance of an expert 
as assessor. 

(2) In appointing an assessor the Commissioners shall have 
regard to the wishes of the parties if they agree. 

(3) The duty of an assessor is to give his opinion on any question 
at the request of the Commissioners, and on any other question 
which he deems important for the decision of the case, but he has 
no voice in the decision. 

(4) The remuneration of an assessor may be paid as part of the 
expenses of the execution of this Act, or by the parties as part of 
the costs of the proceedings, or partly in one way and ghd in the 
other, as may, subject to general rules, be directed by the Com- 
missioners, 


XVI.—SvUPPLEMENTAL AS TO COMMISSIONERS. 


48.—The Treasury shall provide an office for the Commissioners 
called the Patent-ottice, with a museum and library, and any other 
buildings that may be requisite for purposes of this Act. 

49.—There shall be paid out of money provided by Parliament to 
each Commissioner such yearly salary not exceeding [ 

]and to the Examiners such yearly salaries not excceding in 
the.case of any Examiner [ ; Jas the 
Treasury determine. 

50.—(1) The Commissioners may from time to time after the 
passing of this Act, — to the approval of the Treasury, 
appoint so many clerks and officers as they think fit, and may from 
time to time remove any of those clerks and officers. 

(2) The salaries of those clerks and officers shall be fixed by the 
Commissioners subject to the approval of the Treasury, and the 
same and the current and the incidental expenses of the Commis- 
sioners in the execution of this Act shall be paid out of money 
provided by Parliament. 

51.—The Commissioners may at any time after the passing of 
this Act and from time to time (subject to the provisions of this 
Act) make vary and rescind general rules for prescribing and 
regulating— 

(2) The form and contents of applications specifications 
drawings declarations objections certificates reports 
amendments patents and other documents, and of 
copies and extracts, and the lodging making recording 
issuing publishing and inspecting, and otherwise pro- 
ceeding on and dealing with the same or any of them ; 

(b) The evidence and procedure on hearing applications 
oppositions and petitions for prolongation or revocation ; 

(ce) The advertisement in a journal to be published periodi- 
cally by the Commissioners or otherwise, of all matters 
whereof notice is required to be published by the 
Commissioners under this Act ; 

(d) The keeping of the Register of Patents and of the 
Register of Proprietors : ae 

(e) The opening to public inspection, and the publication and 
sale of copies of specifications drawings models amend- 
ments reports and other papers. es 

(f) The presentation of copies of the publications of the 
Commissioners to public libraries and museums, literary 
and scientific bodies and official authorities in the 
United Kingdom and abroad : 

(9) The making printing publishing and selling of indexes to 
and abridgments of specifications and other documents 
in the Patent-office : 

(hk) The admission of the public to the museum and library 

rovided under this Act : 

(i) The remuneration (subject to the approval of the 
Treasury) of assessors : 

(k) And generally for prescribing and manage- 
ment of the Patent-office museum and library and all 
things by this Act placed under the direction or control 
of the Commissioners. 

52.—(1) All general rules made under this Act by the Commis- 
sioners shall as soon as may be after they are made be laid before 
both Houses of Parliament if Parliament be = ; and if Parlia- 
ment be not sitting then within fourteen days of the commence- 
ment of the next Session. 

(2) If within six weeks of any rule being laid before Parliament 
either House resolve that the same ought to be disallowed, that 
rule shall be invalid and of no effect, without prejudice nevertheless 
to any operation of the rule before disallowance. 

(3) A rule though made before, does not in any case take effect 
till after, the commencement of this Act. 

53.—Copies or extracts of or from the Register of Patents and 
the Register of Proprietors, and of or from specifications amend- 
ments and other documents in the Patent-office, shall, if certified 
on behalf of and sealed with the seal of the Commissioners, be 
admitted in evidence in all courts in her Majesty’s dominions, and 
in all proceedings without further proof and without production of 
the originals. 

54.—The Commissioners shall cause a report respecting the 
execution by or under them of this Act to be laid annually before 
both Houses of Parliament, together with an account of all fees 
salaries and other moneys received and paid under this Act. 

55.—(1) Not less than two Commissioners shall sit on the hearing 
of any opposition to the grant or prolongation of a patent, or of any 
petition for revocation of a patent or of any question as to the 
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remuneration to be paid by the Crown for use of an invention or | ag the Commissioners think fit to order; and if he fails in the THE FIRST SCHEDULE 
as to the grant of licences: ; . | proceeding on ~~ ono indicated in the said report he shall pay Part I. ; 

(2) Not less than two Commissioners shall concur in the making | the costs of the defendant as between solicitor pons get Acts partly repealed. 
pees pays in the appointment or removal of any (2) as the costs of and incidental to any pro- 
examiner, clerk or officer ; ceedings before the Commissi der thi + of thi i i Extent of 
_ (8) Subject as aforesaid and to any general rule of the Commis- | be in the pce onl of payne on-call is part of this Act shall | Session and chapter. | heat i. repeal, 
sioners, any powers of the Commissioners under this part of this 


Act may be exercised by any one or more of them ; 

(#) Any act of the Commissioners shall not be invalid by reason 
only of any er in their body or of the power to appoint any 
Commissioner not having been exercised. 

56.—(1) During a vacancy in the oftice or during the illness or 
absence of any Commissioner, or whenever for any other reason 
the Commissioners deem expedient, an Examiner may be appointed 
by writing under the hands of two Commissioners to act as and 
ae all the powers of a Commissioner under this part of this 

ct. 


_(2) Any such appointment shall be for a term not exceeding 
six months, but may be renewed, 


PART II, 
INFRINGEMENT OF PATENTS, 


57.—An action or other proceeding for infringement of a patent 
shall not after the commencement of this Act be commenced in 
any of her Majesty’s Courts of Justice in England. 

58.—For the purposes of this Act a person is deemed to infringe 
a patent if he copies altogether or in part the invention of a 
vatentee with the view of effecting the same or a like object, and 

ails to establish any of the pleas allowed by this Act in a proceed- 
ing for infringement. 

59.—(1) A patentee may complain of any infringement of his 
patent to the Commissioners. 

(2) The complaint shall be heard and determined by the Com- 
missioner (other than the lega! Commissioner) who is best 
acquainted with the subject matter of the complaint, assisted by 
a legal assessor to be appointed for the purpose by the Com- 
missioners, 

(3) An appeal shall lie from the decision of the tribunal thus 
constituted to the three Commissioners, who shall hear the 
complaint de novo and their decision shall be final. 

(4) The Commissioner or Commissioners sitting to hear any 
complaint may decide all questions of law and fact ;_ they may by 
themselves, or by any person appointed by them, enter and inspect 
any place or thing being the property or under the control of any 
party toa proceeding before them ; they may require the attendance 
of any person as a witness and the production of books and papers 
relating to the matter before them; and generally they may 
(subject to the pt pend of this Act) exercise all such jurisdiction 
and powers and make such orders as might have been exercised and 
made in a like case by any division or judge of the High Court of 
Justice in England, 

60.—The pleas allowed by this Act in a proceeding under this 
Act for infringement of a patent are— 

That the particular matters alleged to be infringed do not 
show sufficient invention to justify the grant of a 
patent, or are not new within the meaning of this Act ; 

That the patentee is not the true inventor of the invention 
or of so much of it as is alleged to be infringed ; 

That the matters complained of do not amount to infringe- 


ment; 

That the claim of the patentee as respects the matters 
complained of is not stated with sufficient clearness ; 

That the specification is, as respects the matters complained 
of, incomplete or misleading ; 

That the patentee, as respects any matter complained of, 
withheld that which he knew to be a better description 
than that given in the specification. 

61.—(1) In a proceeding for infringement of a patent the 
complainant must deliver the prescribed particulars of the infringe- 
ment complained of : 

(2) The defendant must deliver the prescribed particulars of the 
objection on which he relies in support of his pleas or plea : 

(3) In every case the surtloaline delivered shall comprise a 
statement of the places and manner at and in which the 
complainant or defendant alleges the infringement to have been 
committed, or the acts and things on which he founds the objections 
to have been done or to have happened, or the invention to have 
been, before the date of the patent published or used : 

(4) At the hearing no evidence shall, except by leave of the 
Commissioners, be admitted in proof of any odeeel infringement 
or objection of which particulars are not so delivered ; 

(5) Particulars delivered may be from time to time amended, by 
leave of the Commissioners : 

(6) On taxation of costs regard shall be had to the particulars 
delivered by the complainant and by the defendant ; and they 
respectively shall not be allowed any costs in respect of any 
varticular delivered by them unless the same is certified by the 

Jommissioners to have been proven or to have been reasonable and 
proper, without regard to the general costs of the case. 

62.—In any proceeding for infringement of a patent the Com- 
missioners may, and on the application of either party shall obtain 
the assistance of an expert as assessor; and the provisions of 
Part I. of this Act relative to — as assessors (including the 
provision as to remuneration) shall apply as if they were repeated 
in this section. 

63.—(1) The Commissioners may at any time after the passing 
of this Act and from time to time make vary and rescind rules of 
procedure prescribing and regulating— 

(a) The form nature and service of complaints particulars 
notices and other documents ; 

(4) The period within which anything is to be done in a 

wroceeding for infringement ; 

(c) The nature and amount of security for costs to be given 
by complainants and others ; 

(d) Gamal the sittings of the Commissioners and the 
procedure on all matters brought before them under 
this part of this Act. 

(2) Every rule made under this part of this Act by the Commis- 
sioners shall as soon as may be after it is made be laid before both 
Houses of Parliament if Parliament be sitting ; and if Parliament 
be not sitting then within fourteen days of the commencement of 
the next session : 

(3) If within six weeks of any rule being laid before Parliament 
either House resolve that the same ought to be disallowed, that 
rule shall be invalid and of no effect, without prejudice nevertheless 
to any operation of the rule before disallowance : 

(4) A rule, though made before, does not in any case take effect 
till after the commencement of this Act. 

64,—(1) Every person required by the Commissioners to attend 
as a witness shall be allowed such expenses as would be allowed 
to a witness attending on subpcena in the High Court of Justice 
in England. 

(2) In case of dispute as to the amount to be allowed, the 
same shall be referred to a Master of the High Court of Justice, 
who, on request under the hands of the Commissioners, shall 
ascertain and certify the proper amount of such expenses. 

65,—(1) Any decision and any order made by the Commissioners 
under this part of this Act poten, ty made a rule or order of the High 
Court of Justice, and shall be enforced in like manner as any rule 
or order of such Court. 

(2) For the purpose of carrying into effect this section general 
rules and orders may be made by the same authority and in the 
same manner as general rules and orders may be made with respect 
to any other proceedings in such Court. 

66.—(1) Where a patent bears on it a statement of the report of 
an Examiner in accordance with the provisions in that behalf of 
Part I. of this Act, then in the event of the patentee instituting 
any proceeding for infringement of the patent he shall give security 
for costs of such amount (not being less than one handed pounds) 


67.—The costs, charges and expenses of and incidental to any pro- 
ceedings before the Commissioners which are incurred by any per- 
son shall if required be taxed in the same manner and by the same 
4s as if such proceedings were proceedings in the High Court 
of Justice, 

68.—This part of the Act does not extend to Scotland, Ireland, 
the Channel Islands, or the Isle of Man. 


PART III. 
GENERAL PROVISIONS. 

69.—Every document purporting to be signed by the Commis- 
sioners or any of them shall be received in evidence without proof of 
such signature, and until the cont: is proved shall be deemed to 
have been signed and to have been duly executed or issued by the 
Commissioners 

70.—The Public Offices Fees Act, 1866, shall apply to all fees taken 
in relation to any proceedings before the Commissioners. 

Any fee or payment in the nature or lieu of a fee paid in respect 
of any proceedings before the Commissioners and collected otherwise 
than by means of stamps shall be paid into the receipt of her 
Majesty’s Exchequer in such manner as the Treasury from time to 
time direct and carried to the Consolidated Fund. 

71.—(1) Any notice required or authorised to be given, under this 
Act may be in writing or in print or partly in writing and partly in 
print, and may be sent by post : 

(2) If sent by post a notice shall be deemed to have been received 
at the time when the letter containing the same would have been 
delivered in the ordinary course of the post ; 

(3) In proving such sending it shall be sufficient to prove that the 
letter containing the notice was prepaid and properly addressed and 
put into a Post-office. 


PART IV. 
I,—TRANSITORY PROVISIONS. 


72.—(1) Every patent granted before the commencement of this 
Act shall have such duration only as it would have had if this Act 
had not been passed ; but as regards the third and the seventh year 
—if unexpired at the time of the commencement of this Act—of 
its term, it shall, notwithstanding anything in any such patent 
contained, be subject to stamp duties of £30 and £60 respectively 
and to no others; and the provisions of this Act respecting 
a certificate of renewal and respecting accident, mistake, or 
inadvertence in relation thereto shall also extend to every such 

tent : 

(2) The provisions of this Act relating to the Crown and to 
the power of the Commissioners to order a patentee to grant 
licences shall not extend to patents granted before the commence- 
ment of this Act: 

(3) Any action or other proceeding in ae of a patent pend- 
ing at the commencement of this Act shall be tried and continued 
in like manner as if this Act had not been passed : 

(4) The term of a patent granted before the commencement of 
this Act may be prolonged for any period not exceeding fourteen 
years, as the Commissioners may see fit : 

(3) In all other respects this Act shall extend to all patents 
granted before the commencement of this Act in substitution for 
such enactments as would have applied thereto if this Act 
had not been passed ; and in particular such patents are hereby 
—~ excepted fromthe operation of the statute of mono- 
polies, and shall not be invalidated or affected by anything therein 
contained. 

73.—The register of patents and the register of proprietors kept 
under any enactment repealed by this Act shall respectively 
deemed parts of the register of patents and the register of pro- 
prietors kept under this Act. 

74.—All applications for patents pending at the ing of this 
Act shall be heard and disposed of in the interval between the 
no and the commencement of this Act, as if this Act had not 
veen passed, 

75.—(1) All books, documents, and other property of every deserip- 
tion vested in or under the management of the Commissioners of 
Patents for Inventions existing at the commencement of this Act 
shall immediately on its commencement vest in and be under the 
management of the Commissioners constituted by this Act. 

(2) At the same time the staff of officers and servants of the 
existing Patent-office shall, subject to any other arrangements 
made by the Treasury, be transferred to the Patent-oftice under 
this Act, at the like salaries and on the like tenure of their offices 
ani places, and with as nearly as may be the like duties as 
formerly. 

76.—The repeal of enactments or any other thing in this Act 
contained shall not — 

(a) affect the past operation of any of those enactments or 
the validity of any patent granted, or any compensation 
granted, or anything done or suffered under, or by any 
of those enactments before or at the commencement of 
this Act ; or 
intertere with the prosecution of any action or proceed- 
ing civil or criminal pending at the commencement of 
this Act in respect thereof; or 
(c) take away or abridge any protection or benefit in rela- 

tion to any such action or proceeding. 


II.—TRANSFER OF PowWERS AS TO REGISTRATION OF TRADE 
MARKS AND COPYRIGHT OF DESIGNS, 

77.—All powers, duties, and authorities vested in, imposed on, 
or exercisable by the existing Commissioners of Patents under the 
Acts relating to registration of trade marks, and the Acts relatin 
to copyright of designs, are hereby transferred to, vested in, anc 
imposed on the Commissioners constituted by this Act; and those 
Acts shall be read and have effect accordingly. 


78.—A penalty under this Actin respect to the unauthorised use 
of a name, word, — mark, or device, may be recovered in 
Scotland by action or other proceeding or information in the Court 
of Session. 

79.—An order of the Commissioners for payment of costs may 
be recorded in the books of council and session in Scotland to the 
effect that execution may pass thereupon in common form. 


TV.—IRELAND. 


80.—Notwithstanding anything in this Act, all parties shall have 
in Ireland their remedies under or in respect of a patent as if it 
had been granted to extend to Ireland only. . 


V.—Savine FOR Crown. 
81.—Notwithstanding anything in this Act, it shall be lawful 
for her Majesty the Queen, her heirs or successors, by warrant 
under Royal Sign Manual— 

To direct any specification to be cancelled before the sealing 
of the patent, and thereupon the provisional protection 
shall cease : 

To direct the Commissioners to refuse the sealing or issue of 
a patent : f 

To direct the insertion in any patent of any restrictions, 
conditions, or provisoes. 

82.—Nothing in this Act shall take away, abridge, or preju- 
dicially affect thé prerogative of the Crown in relation to the 
— of any letters patent, or to tle withholding of a grant 
thereof, 


21 James I. ¢, 3 |An Act concerning Monopolies and Section six. 
{Statute of Monopo-| Dispensations of Penal Laws and) 
lies.} | the Forfeiture thereof. 

7 and § Vict. ¢, 69. An Act for amending an Act passedSections two 
| in the fourth year of the reign) to five, both 

of his late Majesty, intituled an; inclusive. 

Act for the better Administration 

of Justice in his Majesty’s Privy 

Council, and to extend its juris- 

diction and powers. 


‘The Industrial Exhibition Act, 1865.'Section threo, 


28 and 29 Vict. ¢, 5. 


83 and 34 Vict. c. 27. ee Sette of Inventions Act,|Section two, 
Part II. 
Acts wholly repealed.. 
Session and chapter. | 


Title or short title. 
5 and 6 Will. IV. c. 83,.An Act to amend the Law touching Letters 
Patent for Inventions. 


An Act to amend an Act of the fifth and sixth 
years of the reign of King William the Fourth, 
entituled an Act to amend the Law touching 
Letters Patent for Inventions, 


15 and 16 Vict. c. 83, |The Patent Law Amendment Act, 1852. 


16 and 17 Vict. c. 5, {An Act to substitute Stamp Duties for fees on 
passing Letters Patent for Inventions, and to 
provide for the purchase for the public use of 
certain Indexes of Specifications. 


2 and 8 Vict. c. 67, 


16 and 17 Vict. c. 115, |An Act to amend certain provisions of the Patent 
Law Amendment Act, 1852, in respect of the 
transmission of certified copies of Letters 
Patent and specifications to certain officcs in 
Edinburgh and Dublin, and otherwise to amend 
| the said Act. 


'An Act to amend the Law concerning Patents 
for Inventions with respect to Inventions for 
Improvements in Instruments and Munitions 

| of War. 


22 Vict. 18. 


THE SECOND SCHEDULE. 
Form oF LETTERS PATENT. 


This schedule recites the form of the grant of letters patent 
in accordance with the terms of the proposed law as already given. 


SPECIFICATION. 
To all to whom these presents shall come : ‘ 
I, A. B., of send greeting : 
* Whereas I the said A. B., on the day of 18 


lodged in the Patent-office a provisional specification of the inven- 
tion herein mentioned and applied for a grant of a patent for my 
said invention unto me the said A. B., my executors, administra- 
tors and assigns. Now know ye that I the said A. B. do hereby 
declare the nature of my said invention and in what manner the 
same is to be performed to be particularly described in and by the 
following statement (that is to say) 


[Describe the Invention.] 
In witness whereof I have hereunto set my hand and seal this 
day of A.D. 
LS, 


THE THIRD SCHEDULE. 
Stamp DUTIEs. 


On application ... zs. . 210 0 
On grant of patent... ... 
On expiration of 4th year of patent . 30:0 0 
On expiration of 8th year of patent... .60 0 0 
On application to amend specification... » 210 0 
On order giving leave toamend ... ...... .. 210 0 
Prolongation of patent—for each year of prolon- _ 
On certificate of record of notice of appeal against 
decision of Examiner ... 0 
On certificate of record of notice of opposition to P 


Revised pursuant to instructions in Conference, 
G. A. R. FITZGERALD, 
‘Westminster, 21st July, 1881, 
Further revised, 


Westminster, 30th July, 1881. G. A. R. FITZGERALD, 


TorPEDO Boats.—On the 18th ult. a trial took place of one of 
two sea-going torpedo boats built for the Austro-Hungarian 
Government by Messrs. Yarrow and Co., of Poplar. The run 
was made over the measured mile at Long Reach, in the presence 
of Count Cassini,. naval attaché, and the chief officials of the 
constructive and engineering departments at Pola. The vessel in 
question is of the same dimensions and type as the Batoum, built 
last year by the same firm for the Russian Government, but in 
many respects considerably superior. Her dimensions are 100ft. 
in pas, a 12}ft. beam. This class of boat as built by Messrs. 
Yarrow pos | Co. has been proved to be thoroughly sea-going. The 
Batoum steamed from London to the Black Sea. Two similar 
boats were built for the Argentine Government, one of which 
steamed round to Fiume and the other is now crossing the 
Atlantic. Six Greek boats also of the same dimensions have safely 
arrived in Greece. The engines are of the compound surface 
condensing type and indicate about 550-horse power. The boats 
are fitted with two rudders, one forward and one aft, which are 
actuated by steam, so that the manceuvring powers are exception- 
ally good. A great improvement has been made in these boats as 
regards the manner in which the torpedo tubes are enclosed within 
the framework of the hull, so as to avoid the evils attendant upon 
the arrangement previously adopted, in which case the forward end 
of the tubes were exposed without any protection whatever. The 
terms of the contract between the Austrian Government and 
Messrs. Yarrow and Co. were to obtain a speed on the measured 
mile of 204 knots. On trial, however, 22°1 knots were made with 
the utmost possible ease, and it was clearly evident considerably 
more could os been obtained had Messrs. Yarrow so desired. A 
further official trial took place on the 31st ult. to test the consumption 
of fuel when running ata slow speed long distances. Messrs. 
Yarrow and Co., according to their contract, had undertaken that 
sufficient coal could be carried on board to ensure a run of 1000 miles, 
It was found during a run of four hours’ continuous steaming at a 
speed of eleven statute miles an hour, the exact consumption was 
196 1b. of Welsh coal per hour. As, however, such 
vessel can carry ten tons it is proved that torpedo boats of 
this size and description are capable of steaming a distance 
of over 1200 miles without a fresh supply of fuel. It may, however, 
be mentioned that on some of the Greek boats built by the above- 
named firm of the same size, fifteen tons of fuel were carried ; 
therefore 1200 miles may be considered as a very moderate estimate. 


* Nore.—If no provisional specification was lodged the recital will run : 
Whereas I the said A. B., on the é day of = 
applied for a grant of a patent for the invention herein described unto 
me, &c. 
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VIRGINIAN AND VALENCIAR. 


DESIGNED BY MR, GEORGE ALLIBON, AND CONSTRUCTED BY PALMER’S SHIPBUILDING COMPANY, JARROW-ON-TYNE. 


(For description see page 191.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHeEr and Co., 5, Unter den Linden, 

VIENNA.—Mesers. and Co., Booksellers, 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News. Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to vee 3 and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 


J. T.—Clerk Maxwell's treatise On Heat" fully discusses Carnot's theorem. 
You will also tind it ably treated in Goodeve's treatise on the steam 
engine. 

T. G. W. (Boston, Massachusetts).— We cannot supply the information you 
want, but vou may perhaps get it from the Secretary of the Institution of 
Naval Architects, Adelphi, London. 

G. W. W.—No Act of Parliament interferes directly and generally with the 
heights of weirs on running streams, but special powers are given in certain 
cases to district authorities who have charge of the conservation of par- 
ticular streams. You will find that as a rule vested interests are most 
concerned in the maintenance of weirs. 


HAND-SHEARING MACHINE AND WILSON'S SHIFTING SPANNER. 
(To the Editor of The Engineer.) 

Sir,—We will thank any of your correspondents to send us the address 
of the makers of a hand-shearing machine to cut plates }in. thick, and 
also the name and address of the makers of ‘‘ Wilson's” patent shifting 
spanners. SHEARING, 

August 18th. 


VELOCITY AND MOMENTUM. 
(To the Editor of The Engineer.) 

Str,—Would any of your mathematical friends be kind enough to 
answer the following questions, by rule, formula, or otherwise :—From 
what height will a ball weighing 15cwt.*have to fall to have the same 
momentum asa ball weighing 20 cwt. falling 20ft.? If the velocity of 
sound is 1125ft. per second, what space would a body have to fall 
through so as the body would be the same time in falling as sound would 
be ascending? By so doing they will greatly assist VELociITY 

September 7th. 


BOILERS HEATED BY PETROLEUM ON THE CASPIAN SEA. 
(To the Editor of The Engineer.) 


Sir,—In your paper of the 19th, “‘M. A.” asks where the steamers 
whose boilers are fired by petroleum were built ? Some on the Thames— 
Constantine, Bariatinsky; some on Tyne, as Lebed; and some in 
Sweden ; but none of these vessels were at first fired with petroleum. 
Their boilers are all of the ordinary type. They are used for wood, coals, 
or oil, indifferently. In using petroleum simple means are adopted. A 
cistern is placed at a convenient — jipes are carried to the front of 
the boiler, where a pulveriser or feeder is placed, i.¢., simply an injector, 
connected to the boiler in the usual way, but instead of feeding water 
into the boiler, it feeds petroleum into the furnace in the shape of spray 
mixed with the steam, which is found to be advisable. The fires are 
lighted with a little wood, and then for the whole voyage petroleum is 
used. On the Bariatinsky I have been round the Caspian, and have 
watched for twelve hours, constant steaming, not a single change made 
in the feed of petroleum—furnaces filled with a glowing heat, white 
flame, and not a drop of waste. Most of the boats are fitted up with 
‘*pulverisers""—the name given to them—made on the system of M. 
Lentz, a Swedish engineer resident in Bakou. Some other systems are 
being tried, especially for locomotives, one being a pipe carried round the 
fire-box at the level of the fire-bars, with a large number of small 
openings like gas burners, the petroleum being forced in by steam 
admitted to the main pipe, saturating the petroleum. In steamers 
generally the fire-bars used for coal or wood are not removed, so that no 
inconvenience arises if the supply of petroleum runs short. One 
important matter in using petroleum is the necessity of care and 
cleanliness, otherwise accumulations take place in the bilge, &c., gas is 
formed, and explosions ensue. Wood is becoming so dear on the Volga 
many steamers are being arranged to burn petroleum. 

Nijni, August 29th. H. B. Froom. 
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ADVERTISEMENTS. 
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DEATHS. 
On the 11th oe at Ferndene, Hobart, 


Tasmania, RowLanp LyttTLe- 
ton’ A. Davies, C.E., son of the late Ven. Rowland R. Davies, Archdeacon 
of Hobart, aged 44. 


On the 2nd Sept., at Hillside, Belvedere-road, Upper Norwood, 
Hamitton Tow C.E., of New York, aged 48 years. 
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THE LOSS OF THE DOTEREL. 

Ow Saturday, the court-martial on Commander Evans 
sat for the last time, and concluded the inquiry which has 
been carried out on board the Royal Adelaide, at Devon- 


port. Nominally appointed to try Commander Evans, the 
real function of the Court was to take evidence and pro- 
nounce an opinion as to the cause of the explosions on 
board the Doterel. Vice-Admiral Hood, the president, 
and his colleagues have not kept the world long in suspense. 
As soon as Commander Evans’s defence had been 
the cabin was cleared, and when the Court reassembled a 
short time afterwards, the Deputy Judge-Advocate read its 
finding as follows :—“The Court, having weighed and con- 
sidered the whole of the evidence laid before it, do find that 
her Majesty’s ship Doterel was destroyed while at anchor at 
Sandy Point, in the Straits of Magellan,about 10 a.m. on the 
26th of April, 1881, and is of opinion that this destruction 
was caused by two distinct pl ssc which took place on 
board eed: first being an explosion of gas evolved from 
the coal stowed in the bunkers, and the second an explo- 
sion of the powder stowed in the fore magazine. There is 
no direct evidence to show in which of the bunkers the 
first of these explosions originated, nor what was the actual 
cause of the ignition of the gas; but the Court is of 
opinion that as the ship was about to complete with coal, 
a light may have been introduced into one of the bunkers 
for the purpose of examination of the bunker, and that an 
explosion of gas ensued which was instantaneously com- 
municated to the other bunkers. The Court is further of 
opinion that the second explosion was a result of the first, 
and that the violence of the first explosion burst open the 
foremost bulkhead of the athwartship bunker, and that 
the inflamed gas passed direct into the interior of the 
magazine, either through ruptures made in the after bulk- 
head of the magazine, or through the copper pipe of the 
flooding arrangements for the magazine. This pipe was 
in the compartment immediately between the bunker and 
the after bulkhead of the magazine, and if it were broken 
adirect passage would at once be opened through this pipe 
into the interior of the magazine ; and the Court is of 
opinion that the powder stored in the magazine was in this 
manner exploded. The Court further finds that no blame 
is attributable to Commander Richard Evans and the sur- 
viving officers and crew of her Majesty's ship Doterel for 
her destruction, and, therefore, fully acquits them of all 
blame in respect to it. And the said Commander Evans 
and the surviving officers and crew are hereby fully 
acquitted accordingly.” 

The evidence given by the survivors and the divers 
added little or nothing to what has been long known. If 
our readers will turn to Toe Enorveer for June 3rd, they 
will find a sketch plan of the Doterel, which shows the 
position of the magazine, the bunkers, and the boilers, 
The Doterel was virtually a sailing ship, and her engine- 
power was very moderate, Steam was supplied to compound 
engines by three small boilers standing side by side, 
parallel with the keel. The bunkers were three in number, 
one at each side of the ship, reaching partly over the 
boilers, and one athwartship bunker. Next to this bunker 
was the tank-room, in which were stowed a large number 
of rectangular galvanised tanks, holding water ; next came 
the chain cable locker ; and lastly, the magazine—a nearly 
cubical chamber, made of iron plates, with the exception of 
the floor, which was of wood. In this floor were two small 
hatches screwed down and caulked, through which access 
could be obtained to the space below the magazine, in order 
that the frames of the ship and the plates between them 
might be examined. A copper tube was fitted in the after 
bulkhead with a cock to permit the magazine to be flooded. 
There was also fitted to the magazine a small ventilating 
upcast pipe, of wood, in which were fixed several stout 

uze screens. A great deal of time was taken up in en- 

eavouring to reconcile the conflicting statements of various 


ntry | witnesses as to the precise construction of the magazine ; 


one witness, for example, asserting that there were no 
hatches in the floor of the magazine, while another was 
equally certain that there were two, The Court started 
with a theory, namely, that the destruction of the ship 
was due to an explosion of gas in one of the bunkers, and 
all their energies were concentrated on ascertaining how 
flame subsequently reached the magazine. That the boilers 
had not exploded every one knew weeks ago, when the 


report of the divers reached this country. The Court easily | read 


obtained the evidence they needed ; hence the verdict. It 
will, no doubt, be pronounced satisfactory and conclusive 
by many persons, yet, when the facts connected with the 
explosion, as set forth by the various witnesses, are fully 
and carefully examined, it will be seen that there is good 
reason for accepting the verdict of the Court as of doubtful 
value. In other words, we may say that the whole inquiry 
leaves many things unexplained, and consequently it wonld 
be unsafe to accept the theory of the Court as conclusive, 
or even very satisfactory. 

We have no reason to doubt that an explosion of gas 
occurred first in one of the bunkers, If our readers will 
turn to the article we have already referred to, which ap- 
peared on the 3rd of June, they will see that we have stated 
as much, and more than as much ; for we then expressed 
doubts that the forward magazine ever exploded at all. 
The evidence which was not then available is now before 
us, but while it compels us to think that it is highly 

robable that the magazine did explode, we do not 
eel absolutely certain on this point. We have shown 
that quite sufficient energy might have been developed 
mf a gas explosion to account for the destruction 
of the ship, so that it is not necessary to call in 
any other agency to explain what occurred. The 
only argument then remaining in favour of the explosion 
of the magazine is that the Bonnet part of the ship was 
blown to bits, and that this wholesale and yet minute 
destruction could not have been caused by a gas explosion, 
which although possibly violent enough to disorganise her 
hull and send her to the bottom, would, it is urged, be 
incompetent to effect what has been effected. hen, 
however, we read the evidence of the divers carefully, 
it will be found that although the bows of the ship 
are smashed and the iron is twisted and broken 
in all directions, the damage done is not so tremendous as 
might be assumed. It must not be forgotten that the shi 
went down head foremost, and pitched on rather a h 
bottom. Now to drop a heavy ship from a height of 50ft. 


eard | absolutely nec 


or so on her bows would be quite sufficient to crumple 
her up; and although her fall was retarded and 
softened by the water, yet it was no doubt forcible enough 
to complete very effectively the d e begun by two 
heavy explosions. In other words, we do not think it is 
to assume that five tons of powder 
were exploded on board the Doterel to account for the 
breaking up of less than one-half of her. 

Assuming that the magazine did outs then an 
explanation of two or three things is needed. There can no 
longer be any doubt but that two distinct explosions took 

ylace. An interval of at least twenty seconds intervened 

tween them. Men thrown down by the first explosion had 
time to get up on their feet and speculate as to what had 
occurred before thesecond explosion took place. Commander 
Evans left his bath and ran across the ship in the 
interval between the two. What went on meanwhile ? 
The gas explosion would have, on the theory of the 
Court, to find its way through the bunker-plates, 
a bulkhead, and the tanks before it could directly reach 
the magazine. Indirectly it might reach it through the 
flooding pipe, or the inflamed gas might find its way down 
the ventilator bysmashing the gauze stops before mentioned. 
If, however, flame entered by the flooding pipe, the effect 
would be precisely the same as though a musket with a 
small charge of loose powder had been fired into the maga- 
zine. If it did not produce its effect immediately it 
would not produce it at all. There could be no delay. 
The two explosions must be as practically simultaneous as 
those in the pan and in the barrel of a flint-lock 
fowling-piece. The fractured pipe would act, in a 
word, the part of a touch-hole. Again, if the bulk- 
head were fractured, its smashing and the leap of the flame 
into the magazine would have been simultaneous, and the 
explosion would have followed at once. The hypo- 
thesis of the Court is in this connection obviously 
strained, because it does not attach due weight to 
the circumstance that a comparatively long interval of time 
elapsed between the two explosions. There is, however, 
yet another point of which the Court took no cognisance 
whatever although it is of much importance. So far as we 
can learn, there was no loose powder of any kind in the 
magazine, every ounce of explosive material being hermeti- 
cally sealed in metallic cases. It was next to impossible that 
the brief and feeble blast which could alone enter through 
the flooding pipe could ignite powder under such conditions. 
If a sufficiently large body of incandescent gas entered 
through the bulkhead and smashed upsome of the cases,then 
an explosion would, no doubt, have taken place ; but then, 
as we have said, the explosions in the bunkers and the maga- 
zine would have been practically simultaneous. It is for 
these reasons that we accept with doubt the possitive asser- 
tion that the magazine was blown up ; and if we grant that 
it was blown up—and we do not assert that it was not, but 
only that its destruction has not been conclusively proved— 
then, also, for the reasons we have stated, we are disposed 
to reject the explanations of the Court. A more rational 
hypothesis may be put forward. There was what is known 
as a break in the deck, that is to say, that portion 
of it next the bunkers was raised about 3ft. higher 
than that part over the magazine. The top of the athwart- 
ship bunker was higher than the hatch over the maga- 
zine, and the blast of heated gas might well rush forward 
between decks. The hatch would be readily burst up by the 
well-known exhaust action following an explosion, and 
sparks, cinders, flaming rope, or such like might then fall into 
the magazine through the handing-room, and it is not impro- 
bable that powder cases might be burst and ignited. We sup- 
pose,in other words, that the damage came from above, and 
that virtually a fire broke out in the magazine resulting 
in an explosion. We freely admit that this explanation 
is far-fetched, but it is not so far-fetched by a great deal 
as is the hypothesis of the Court. If we are asked how 
the second explosion occurred without the agency of the 
magazine, we reply that the tardy travelling of flame in 
dilute mixtures of coal gas is a well-known phenomenon, 
well illustrated by the Tottenham-court-road catastrophe, 
still, no doubt, fresh in the memories of many of our 


ers, 

The more thoughtfully the Doterel explosion is investi- 
gated the more difficult does it appear to be to explain all the 
circumstances. The verdict of the Court is rough and ready, 
and no doubt good enough for its pu . To paraphrase 
a well-known nautical phrase, it may be told to the sailors, 
but the scientific man will not accept it as conclusive. 
The Court might, indeed, had it been necessary, have taken 
a lesson from the cautious utterances of Professor Abel, 
one of the last witnesses examined. The only practical 
outcome of the inquiry is that more care will probably 
be taken in future to secure the ventilation of the coal 
bunkers of men-of-war. 


ELECTRIC POWER. 


Just now nothing save electricity is talked about in 
scientific circles, During the meeting of the British Asso- 
ciation the greatest possible prominence was given to electrical 
questions and propositions. The success of the electric 
light, the ieteodeaiien of the Faure battery with a great 
flourish of trumpets, and the magnificent display of 
electrical instruments and machinery at Paris, have all 
operated to the same end. The daily press has taken the 
subject up, and journals which were nothing hitherto if not 
political, now indulge in magnificent rhapsodies os 
the future of electricity. Even eminent engineers carri 
away by the intoxication of the moment, have not hesi- 
tated to say that the steam engine is doomed, and that its 
place will be taken by the electricity engine. In the midst 
of all this noise, and clamour, and blowing of personal 
trumpets, it is not easy to keep one’s head clear, and mis- 
takes may be made which will cause disappointment to 
many and retard the progress of electrical science. We 
confidently expect that electricity will prove a potent 
agent by-and-bye in the hands of the speculator for 
extracting gold from the pockets of the public, and we 
write now to warn our readers in time, and to endeavour 
to clear the air of some of the mists with which it is 
obscured. There is, no doubt, a great future before elec- 
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tricity ; but it is equally certain that electricity can never 
do many things which the half-informed may be readily 
made to believe it will do. We propose here to say 
enough on this point to enlighten our readers, without 
* troubling them with perplexing problems and speculations. 

No one at this moment knows what electricity is ; but 
for our present purpose we may regard it as a fluid, non- 
elastic, and without weight, and universally diffused 
through the universe. To judge by recently published 
statements, a large section of the reading public are 
taught that this fiuid is a source of power, and that it 
may be made to do the work of coal. This is a delusion. 
So long as electricity remains in what we may call a 
normal state of repose, it is inert. Before we can get any 
work out of electricity a somewhat greater amount of work 
must be done upon it. If this fundamental and most 
important truth be kept in view, it will not be easy to 
make a grave mistake in estimating the value of any of 
the numerous schemes for making electricity do work 
which will ere long be brought before the public. To render 
our meaning clearer, we may explain that in producing the 
electric light, for instance, a certain quantity of electricity 
passes in through one wire to the lamp, and precisely the 
same quantity passes out through the other wire, and on 
to the earth or return wire completing the circuit. Not 
only is the quantity the same, the velocity is also unchanged. 
But in going through the lamp the current has done some- 
thing. It has overcome the resistance of the carbons, heated 
them to a dazzling white heat, and so performed work. In 
doing this, the current of electricity has lost something. 
Led from the first lamp to a second, it is found powerless 
— if the first lamp be of sufficient size. What is it that the 
electricity has lost? It has parted with what electricians 
term “ potential,” or the capacity for performing work. 
What this is precisely, or in what way the presence or 
absence of potential modifies the nature of the electric 
current, no one knows ; but it is known that this potential 
can only be conferred on electricity by doing work on the 
electricity in the first instance. The analogy between 
electricity and a liquid like water will now be recognised. 
So long as the water is at rest, it is inert. If we pump it 
up to a height, we confer on it the equivalent of potential. 
We can let the water fall into the buckets of an overshot 
wheel. Its velocity leaving the tail race may be identical 
with that at which it left the supply trough to descend on the 
wheel Its quantity will be the same. It will be in all 
respects unchanged, just as the current of electricity pass- 
ing through a lamp is unchanged ; but it has, nevertheless, 
lost something. It has parted with its potential—its 
capacity for doing work—and it becomes once more inert. 
But the duty which it discharged in turning the mill wheel 
was somewhat less than the precise equivalent of the work 
done in pumping it up to a level with the top of the wheel. 
In the same way the electric current never can do work 
equal in amount to the work done on it in endowing it 
with potential. 

It will thus be seen that electricity can only be used as 
a means of transmitting power from one place to another, 
or for storing power up at one time to be used at a subse- 
quent period ; but it cannot be used to originate power 
in the way coal can be used. It possesses no inherent 
potential It is incapable of performing work unless 
something is done to it first. We have spoken of it as a 
fluid, but only for the sake of illustration. As we have 
said, no one knows what it is, but the theory which bids 
fair for acceptance is that it is a mode of motion of the 
all-pervading ether. Very curious and instructive experi- 
ments are now being carried out in Paris by Dr. Bjerkness, 
of Christiania, in the Norwegian section of the electrical 
exhibition. This gentleman submerges thin elastic dia- 
phragms in water, and causes them to vibrate, or rather 
pulsate, by compressed air. He finds that if they pulsate 
synchronously they attract each other. If the pulsations 
are not simultaneous, the discs repel each other. From 
this and other results he has obtained, it may 
be argued that the ether plays the part of the 
water in Dr. Bjerkness’ tank, and that when special 
forms of vibration are set up in bodies they become 
competent to attract or repel other bodies. This being so, 
it will be seen that the power of attraction or repulsion of 
an electrical body depends in the first instance on the 
motion set up in the body attracted or repulsed, and this 
motion is, of course, some function of the work originally 
done on the body. We need not pursue this argument 
further. Among the most scientific investigators of 
the day it is admitted that the efficiency of elec- 
tricity as a doer of work, or a producer of action at a 
distance, must depend for its value on the performance of 
work in some one way or another on the electricity itself 
in the first instance. It may be worth while here to dispel 
a popular delusion. It is held very generally that elec- 
tricity can be made, as, for instance, by the galvanic 
battery. There is no reason to believe anything of the 
kind ; but whether it is or is not true that electricity is 
actually made by the combustion of zinc in a galvanic 
trough, it is quite certain that this electricity, unless it 
possesses potential, can do no work, no matter how 
great its quantity. Of course, it is to be understood that 
all electric currents possess potential. If they did not, 
their presence would be unknown; but the potential 
of a current is in all cases the result of work 
done on electricity, either by the oxidation of zinc, or 
in some other way. This is a broad principle, but 
it is strictly consistent in every respect with the truth. 
Electricity then is, as we have said, totally different from 
coal; and it can never become a substitute for it alone. 
Water power, air power, or what we may, for want of a 
better phrase, call chemical power, combined with elec- 
tricity, can be used as a substitute for coal; but electricity 
cannot of itself be employed to do work. It is true, how- 
ever, that electricity, on which work has already been 
done, may be found in nature. Atmospheric electricity, 
for example, may perhaps yet be utilised. It is by no 
means inconceivable that the electricity contained .in a 
thunder cloud might be employed to charge a Faure 
battery; but up to the present no one has contemplated 
the obtaining of power from the clouds, and whether it is 


or is not practicable to utilise a great natural force in this 
way does not affect our statement. The use of elec- 
tricity must be confined to its power of transmitting or 
storing up energy, and this truth being recognised, it 
becomes easy to estimate the future prospects of electricity 
at something like their proper value. oe 
It has been proved to a certain extent that electricity 
can be used to transmit power toa distance, and that it 
can be used to store it up. Thus far the man of pure 
science. The engineer now comes on the stage and asks— 
Can practical difficulties be got over? Can it be made to 
ay! In trying to answer these questions we cannot do 
tter than deal with one or two definite proposals which 
have been recently made. That with which we shall first 
concern ourselves is that trains should be worked by Faure 
batteries instead of by steam. It is suggested that each car- 
riage of a train should be provided with a dynamo motor, 
and that batteries enough should be carried by each to drive 
the wheels, and so propel the train. Let us see how such a 
scheme would comply with working conditions, Let us take 
for example a train of fifteen coaches on the Great Northern 
Railway, running without a stop to Peterborough in one 
hour and forty minutes. The power required would be 
about 500 horses indicated. To supply this for 100 
minutes, even on the most absurdly favourable hypothesis, 
no less than 25 tons of Faure batteries would be required. 
Adding to these the weight of the dynamo motors, and 
that unavoidably added to the coaches, it will be seen that 
a weight equal to that of an engine would soon be 
reached. The only possible saving would be some 28 to 
30 tons of tender. In return for this all the passengers 
would have to change coaches at Peterborough, as the 
train could not be delayed to replace the expended with 
fresh batteries. This is out of the question. The Faure 
batteries must all be carried on one vehicle or engine, 
which could be changed for another, like a locomotive. 
Even then no advantage would be gained. As to 
cost, it is very unlikely that the stationary engines 
which must be provided to drive the dynamo 
machines for charging the batteries would be more 
economical than locomotive engines ; and if we allow that 
the dynamo machine only wasted 10 per cent. of the power 
of the engine, the Faure batteries 10 per cent. of the 
power of the dynamo machines, and the dynamo motors 
10 per cent. of the power of the batteries—all ridiculously 
favourable assumptions—yet the stationary engines would 
be handicapped with a difference in net etliciency between 
themselves and the locomotive—admitting the original 
efficiency per pound of coal in both to be the same—of 
some 27 per cent., we think we may relegate this scheme 
to the realms of oblivion. Another idea is that by putting 
up turbines and dynamo machines the steam engine might 
be superseded by water power. Now it so happens that if 
all the water power of England were quadrupled it would 
not nearly suttice for our wants. It may be found worth 
while perhaps to construct steam engines close to coal pits 
and send out power from these engines by wire ; but the 
question will be asked, which is the cheaper of the two, to 
send the coal or to send the power! On the answer to 
this will depend the decision of the mill owners. 
Another favourite scheme is that embodied in the 
Siemens’ electrical railway. We believe that there is a 
great future in store for electricity as a worker 
of tramway traffic ; but the traffic on a great line like the 
Midland or Great Northern Railway could not be carried 
on by it. As Robert Stephenson said of the atmospheric 
system, it is not flexible enough. The working of points 
and crossings, and the shunting of trains and wagons, would 
present unsurmountable difticulties. We have cited pro- 
posals enough, we think, to illustrate our meaning. Sir 
William Armstrong, Sir Frederick Bramwell, Dr. Siemens, 
Sir W. Thompson, and many others may be excused if they 
are a little enthusiastic. They are just now overjoyed 
with success attained ; but when the time comes for sober 
reflection they will, no doubt, see good reason to moderate 
their views. No one can say, of course, what further dis- 
coveries may bring to light ; but recent speakers and writers 
have found in what is known already, materials for 
sketching out a romance of electricity. Itis but romancing 
to assert that the end of the steam engine is at hand. 
Wonderful and mystical as electricity is, there are some 
very hard and dry facts about it, and these facts are all 
opposed to the theory that it can become man’s servant of 
all work. Ariel-like, electricity may puta girdle round the 
earth in forty minutes ; but it shows no great aptitude for 
superseding the useful old giant steam, who has toiled for 
the world so long and to such good purpose. 


THE WATER SUPPLY OF TEESSIDE. 


A most important movement has been commenced on 
Teeside in connection with the water supply. For many years 
the supply of water to the population from Stockton to Coatham, 
and to the great iron and other industries in that populous tract 
of country, was in the hands of the Stockton and Middlesbrough 
Water Company. It drew its supply from the river Tees, a little 
above Darlington, and with an increasing consumption it earned 
large dividends. But there was a strong prejudice felt against 
the water, owing to the fact that the Tees above the intake was 
polluted by the sewage entering it from several towns and villages 
in Teesdale. As the demand for water grew, the company deemed 
it desirable to make provision for prospective demands, and for 
the further needs of its district, and it proposed that it should 
have power to pump more than the sixty million gallons per 
week to which it was restricted. An opposition to the Bill was 
effectual. In the following year the corporations of Stockton and 
Middlesbrough appeared before Parliament with the bold pro- 
posal that they should be allowed to buy compulsorily the works 
of the water company, and that the Water Board they would 
form would execute vast schemes of reservoirs in the upper 
reaches of the Tees, so as to give the advantage of a fuller and 
purer supply to the towns. Parliamant granted the powers, 
and under the Act of 1876 the Stockton and Middlesbrough 
Water Board acquired at great cost the works and undertaking 
of the preceding company. Roughly that cost might be put at 
£850,000 ; the arbitration defining a value for the undertaking 
far above that expected. When the Water Board had 
obtained the works it found that, concurrently with a large 
increase in the capital, there had been a depression in trade that 


reduced the consumption of water and the revenue. This con- 
tinued up to less than two years ago, sineé which time there has 
been a rapid recovery, and the position of the Water Board has 
been materially improved. But the period for the obtaining of 
the land compulsorily for its reservoirs and the construction of the 
works rapidly passed, and the Water Board finds itself ina 
position of very great difficulty. It needs more water to meet 
the increasing demand ; and as its revenue has not been suffi- 
cient as yet to pay the interest on the money borrowed, there 
was a natural reluctance on the part of the ratepayers of the 
two towns to allow the additional works to be gone on with. 
But during the whole of last year the consumption of water 
rose rapidly, and when the prolonged winter set in, the demand 
was so great that the Board had not sufficient in its sixty million 
gallons weekly to meet it, and had to draw upon the re- 
serve in the storage reservoir. Hence there has been forced 
on the Water Board the consideration of its position, and a 
decision has been come to that must be said to be dictated 
in considerable degree by the necessities of the financial 
position of the Water Board. In the last few months 
the demand for water on the average has continually grown, 
both for domestic uses and for manufacturing purposes, and now 
above fifty-eight million gallons are weekly abstracted from the 
river Tees out of the sixty thousand that may legally be taken. 
It has been decided to acquire compulsorily the land for part of 
the scheme of reservoirs authorised by the Act of five years 
ago; to construct one of these, and by storing the water, 
and giving compensation water to the river in its upper 
reaches, to use the power given in such a case to pump 
an additional quantity from the river at the present pumping 
station. The work will, it is estimated, be carried out gradually, 
so as to burden as little as possible the ratepayers of the two 
towns—the owners of the water supply ; and it is this and the 
fact that the water consumption is expected in the period of 


construction to increase, and consequently the revenue, 
that commends it to the favourable notice of those who 
bear the loss, and obtain any gain in the future. But 


it should not be forgotten that the scheme is open to grave 
objections. On the face of it the question arises, how is the 
need for water in the Tees district to be met during the period 
of the construction of the reservoirs? The completion of these 
must take years ; and as the Water Board is at present pumping 
fifty-eight million gallons out of sixty million gallons, and as the 
demand is four or five million gallons a week above what it was 
last year, it is evident that there will be early a need for an 
additional supply of water, and there is the graver difficulty 
that one of the reasons which induced Parliament to assent to 
the compulsory purchase of the Water Board’s undertaking was 
that the two corporations loudly professed their willingness to 
give a supply of water purer and less objectionable than that 
taken from the polluted Tees. The great scheme of 1876 pro- 
posed to do this—the modification of it does not, for the idea 
is to pour water from the reservoirs into the Tees, and to pump 
it thence some miles lower down. It is by no means easy to 
point out a way of escape from the peculiar difficulty of the 
Water Board on Teesside. That difficulty arises from the fact 
that the largest portion of the water is sold to ironmasters and 
others at a very low price for consumption at the works—a price 
that falls as low as threepence per thousand gallons. The large 
sum that was paid for the waterworks forces a present loss 
on the owners of the undertaking, and it is natural that 
they should desire to obtain an additional supply at as low a cost 
as they can. Few, if any places have the advantage of so cheap 
asupply of water for manufacturing purposes as the two great 
iron-making towns on Tesside; and very naturally the iron- 
masters wish to preserve that full and cheap supply. It is to 
this desire that the change in sentiment that has taken place in 
the five years is attributable ; but it must be remembered that 
the water supply for domestic purposes is of incomparably more 
importance in one sense than that for manufactures ; and in pro- 
portion to the consumption it is by far the most profitable, 
about three-fifths of the water supplied on Teeside being for 
manufacturing purposes. With that objection to the present 
supply which was so strongly urged tive years ago—that of the pol- 
lution of the river above the point of the intake, it is to be 
regretted that the powers of the Water Board are to be allowed 
to expire without an effort being made to obtain a purer supply 
of water for domestic purposes. The needs of the people and 
of the works are very different in that respect. For the works, 
the soft water of the river answers all the ends aimed at admir- 
ably—the more especially because of its cheapness. But for 
domestic uses it is needful that the water should be ample in 
quantity, and that it should be as pure as can be obtained. 


A NEW ENGINEERING COLLEGE, 


THE qualified success of the Crystal Palace School of Engi- 
neering being assured, Muswell-hill is to have a similar institu- 
tion. The scheme appears to have been started by Mr. John 
Bourne, C.E., author of many well-known books on the steam 
engine, who takes the place of Principal. Mr. 8. F. Pichler is to 
be Superintendent of Workshops. Mr. Pichler was at one 
time an assistant to Sir Charles Wheatstone. If any other 
staff has been appointed, no intimation of the fact has 
been published. The prospectus sets forth the names of the 
“Consultative Committee.” We do not know what the func- 
tions of the committee may be, but the names are good. 
Thus the list includes Sir John Anderson, formerly of Wool- 
wich ; Sir Henry Bessemer, Mr. D. K. Clark, Mr. J. Head, 
Mr. Peter Denny, Sir Joseph Whitworth, Mr. W. Parker, and 
many others too numerous to mention. In return for a fee of 
50 guineas per annum, we learn from the prospectus that 
“youths are instructed for two years in the scientitic principles 
and practical operations of engineering, with the object of so 
training them that when they afterwards enter an engineer's 
office or factory, instead of being regarded as superfine nonen- 
tities, they may be recognised as valuable and coveted assistants. 
In the theoretical department that species of detail will be 
avoided which loads the memory without cultivating the intelli- 
gence. A few leading principles will be distinctly enunciated, 
and it will be shown how the whole theory of engingering 
science may be evolved from these simple truths.” This reads 
very well, and we are glad to find that Mr. Bourne does not 
pretend to make his pupils good workmen in two years. “No 
more can be done than impart a fair share of manual dexterity 
in the execution of simple engineering work.” It may be 
objected that this is rather vague, but the intention obviously 
involved is good. Further on we are told that “The principle 
upon which the whole course of instruction proceeds is that of 
enabling the student to know and to do a few things well, rather 
than a large number indifferently ; also to induce him to think 
for himself and to assimilate what he learns instead of crowding 
his memory with heterogeneous rubbish useful only for the 
ephemeral purposes of competitive examinations. The ten- 


dency in all the arts is to degenerate into shams, and this vice 
of the age it will be a main object of the instruction here given 
We are glad to hear all this, Our 
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readers will admit that there is a fine healthy ring about 
the preceding passage, But has not Mr. Bourne gone just 
a little too far’ Is it really true that the tendency of the 
art of engineering is to degenerate into a sham? However Mr. 
Bourne no doubt speaks with due knowledge of his subject. 
It is pleasant to know that at Muswell Hill heterogeneous rubbish 
will never be crammed into pupils for the ephemeral purposes 
of competitive examinations. But are we to assume that pupils 
will be fully trained to earn their living as engineers during 
their two years’ residence at Muswell Hill? We do not think 
Mr. Bourne means this, yet what is to happen to the young man 
who, leaving Muswell Hill, finds himself compelled to face a 
competitive examination, such, for example, as one for a Whit- 
worth scholarship ? The whole time of the students will not be 
spent in learning engineering. It seems that Mr. Bourne is now 
embarked on a considerable literary work, and in this he will 
permit certain selected students to assist him. “A series of 
engineering treatises is in preparation by Mr. Bourne, who in aid 
of this undertaking will have access to the valuable stores of 
information accumulated at the Institution of Civil Engineers. 
These treatises will together form an engineer's library, and as a 
professional discipline selected students will be permitted to take 
part in the preparation of this extensive engineering work. Their 
uid will also be acknowledged, whereby their names and attain- 
ments will be brought so prominently before the engineering 
world as to constitute a valuable credential during their whole 
subsequent careers.” We are not surprised to find that Mr. 
Sourne has, as a measure of precaution, announced that only a 
limited number of students will be taken in the first instance. 
The desire to take part in the preparation of the engineer's 
library of the future cannot fail to prove almost overwhelming 
to very many. 


PREVENTING WATER FROM FREEZING 
APPARATUS, 

IN our last impression a correspondent asked what methods or 
mixtures are in use to prevent the water in hydraulic cylinders 
and pipes from freezing. Thisis no doubt a question which has 
occurred to many who employ hydraulic tools of various kinds, 
but from all we can learn there is really no efficient, or at all 
events generally adopted method in practical use for preventing 
water used for this purpose from freezing at very low tempera- 
ture. As a rule, however, in this country, there are very few 
working days lost from that cause, and where such ordinary pre- 
cautions are taken as emptying the mains and cylinders at night 
or when not at work or keeping the water in motion, very little 
practical inconvenience is felt. By laying the mains well under- 
ground also, say at a depth of from 2ft. to 2ft. 6in., frost will 
seldom reach them, when in the open, and a very little housing 
or shedding acts as a shelter. For dock and harbour work when 
the machines are stationary, a small jet of gas kept burning in 
the valve pit will ensure safety. In some works the admixture 
of methylated spirits, salt, or glycerine has been tried. The 
last is often mentioned, but the proportions in which it is used 
vary very greatly. One firm using Mr. Ralph H. Tweddell’s sys- 
tem of hydraulic machinery, found that in a very exposed situa- 
tion one gallon of glycerine put imto 300 gallons of water 
prevented any trouble whatsoever. When the water is used 
over and over again by sending it back through the return 
pipes to the tank, there is not much expense incurred by waste 
of either glycerine or methylated spirits. We understand that 
Messrs. Price and Co., the well-known candle makers, use 25 per 
cent. of glycerine to the water used; but their experience leads 
them to believe that 10 per cent. would be enough for ordinary 
purposes. Mr. Tweddell has made some experiments on the 
subject in open vessels with the thermometer at 18 deg. Fah., 
and when pure water rapidly froze solid; with 1 per cent. of 
glycerine there was also a lump of ice formed, but of a rotten 
character. With 2 per cent. there was less ice and it was more 
rotten, and not, he believed, sufficiently solid to prevent it flowing, 
especially with a pressure of 1500 Ib. per square inch, and his 
experience is that the higher the pressure under which water is 
used the slower it is in freezing. Salt is much cheaper than 
glycerine or spirit; but while glycerine rather preserves leather 
packings than otherwise, common salt destroys them, especially 
when in castiron. Mr. Barker has stated that he found, asaresult of 
experiments with his hydraulic brakes, that common salt did not 
injure the leathers so much as he expected; but in his case the 
leathers were in gun-metal, and so situated he found that good 
table salt did no harm at all to the leather. Methylated spirit 
is expensive on account of its rapid evaporation ; but it has been 
found effective when in the proportion of 5 per cent. to the 
water. Glycerine can be well incorporated with the water by 
blowing steam through it, and then allowing the steam to con- 
dense until there is sufficient of the mixture. Where hemp 
packing can be conveniently used salt water can be used, and we 
believe that this has been done at some of the Liverpool Docks, 
and brackish water has, we believe, been tried at the Victoria 
Docks, London, but with what results we have not been informed. 
In the course of a discussion at the Institution of Mechanical 
Engineers, about two years ago, it was stated that out of 5000 to 
6000 hydraulic cylinders only six or eight instances of bursting 
by frost were recorded, so that the loss from this cause is not 
great. Common oil has also been used with water, but more for 
the purpose of lubricating valve faces than preventing freezing. 


IN HYDRAULIC 


SELF-CREATED TROUBLES BY STEAM POWER USERS, 

OF all things likely to be damaged by tinkering, steam boilers 
are foremost. Yet there are men who are as ready to re-patch, 
re-furbish, or re-adapt a steam boiler as a Hebrew tailor in Mon- 
mouth-street to mend, to darn, or to turn an old garment. The 
report of the chief engineer—Mr. E. B. Marten—presented at 
last week’s meeting of the Midland Steam Boiler Inspection and 
Assurance Company, spoke of the frequency of what was 
correctly denominated “ very injudicious alterations ;” the taking 
out of the tubes of Cornish, Lancashire, and Rastrick boilers, 
and working them as plain cylinders was cited. With much 
appropriateness it was intimated that the increased bulk of 
water, with diminished heating surface, not only made them do 
very bad duty, but the structure was so much weakened as to 
cause dangerous strain, Steam power users of a certain class in 
other ways also create their own difficulties. They buy second- 
hand boilers, even though it is no secret in the profession that 
in some instances such boilers may be fairly assumed to have 
been purposely prepared to hide the known defects ! 


LITERATURE. 


The Construction of Large Tunnel Shafts: a Practical and 
Theoretical Essay, By J.H. Watson Buck, M.LC.E. London: 
Crosby Lockwood and Co. 

Tus work, we are told, was written at the request of 
rofessional friends of the author, who were aware of the 

interest he had taken in the subject, as well as of his 

practical experience in the execution of tunnels and 
tunnel shafts ; but we fear that some at least of those 


who have made this request may wish that Mr. Buck had 
used more of his practical experience by describing his 
methods of procedure very much in the same way as he 
would to an assistant or pupil when actually engaged in 
the execution of a tunnel shaft. Even those who have 
little knowledge of tunnel construction, or more particu- 
larly of the construction and method of forming the 
juncture of the base of large tunnel shafts with the 
tunnel, will, with little reflection, see that a good deal of 
accurate masonry is involved ; while those who have 
practical experience will at once acknowledge the advan- 
tage of being able to work every stone for the base of a 
shaft above ground. It is the special object of Mr. 
Buck’s book to show how this may be done. The subject 
has not been dealt with in previously existing books 
on stone cutting, probably because of its complexity ; 
and even the book before us shows that practical 
experience will not enable one to deal with it in a very 
simple way, at least not in a way that permits the 
production of rules for setting out that could be usefully 
placed in the hands of the foreman mason, with the 
expectation that his stock of mason’s geometry would 
enable him to set to work and carry on, unassisted, the 
preparation of the circular opening in the tunnel, and the 
voussoirs of the base of a shaft. Mr. Buck shows the 
application of descriptive geometry to the first principles 
involved, and how leading dimensions may be obtained by 
calculation. The latter requires some trigonometrical 
knowledge, as does also the method given for developing 
the intrados, extrados, plan, and several sections of the 
base, as well as the methods of working the several faces, 
back, and beds of the voussoirs, The analytical processes 
upon which the rules are founded are given, and the 
author suggests that this is only to show that they are 
“founded on correct mathematical principles ;” but it may 
be remarked that, to be able to make full use of the rules, a 
fairly clear comprehension of their demonstration is neces- 
sary. To the very few resident engineers engaged on tunnels 
in which large shafts occur, however, the work is of great 
value, as, by carefully going through the fifty pages and 
plates that comprise the book, they will be enabled to 
instruct the masons in forming all the voussoirs above 
ground, and so save a great deal of the time ordinarily 
occupied in the tentative method of obtaining the form 
and shaping the stone at and near its actual piace. The 
acquisition of these by the contractor’s engineer will be 
advisable; and of almost equal utility are the rules 
which Mr. Buck gives for obtaining the containing 
dimensions of the voussoirs, from the largest which form 
the skewbacks to the highest or key-stones ; for these will 
— a waste of stone, which often takes place. The 
ook is well printed, and the plates well executed. 


The Figure of the Earth—An Introduction to Geodesy. By 
MANSFIELD MERRIMAN, Professor of Civil Engineering in 
Lehigh University. London: Triibner and Co. 1881. 

Tuis little book was first published early in 1880 as lectures 
delivered to the students of the Lehigh University, and they 
are now again published after modifications and additions. 
In a brief but very interesting way, the author gives in the 
tirst chapter the history of scientific investigation, and of the 
previous conjectures concerning the form of the earth, and 
this is followed by a clear and concise introduction to the 
science of geodesy specially intended to be useful to 
engineers and engineering students. In the historic part 
the author credits Anaximander with the idea that the 
earth was a pillar or cylinder of a height equal to three 
diameters, and Erastothenes with the first conception of a 
satisfactory proof that it is spherical. It has, however, 
been said by some of the learned in these matters that 
Anaximander also suggested the sphericity of the earth, 
and even constructed a globe on which he showed 
the then-existing ideas as to relative extent of land 
and water. The pillar idea was ascribed to him by 
Diogenes Laertius, and may really have had no foun- 
dation. Whether Anaximandersuggested the spherical form 
or not, however, the greater credit is of course due to the 
astronomer Erastothenes, as he gave experimental proof of 
his belief ; but Aristotle’s reasons, which had been published 
long before Erastothenes was born—at least half a century 
—almost amounted to proof. It is somewhat curious to 
note that though Newton first showed the earth to be an 
oblate spheroid by calculations based on Richer’s obser- 
vations at Cayenne, that his clock pendulum, which was 
of the necessary length to keep exact time in Paris, had to 
be shortened to do the same in equatorial South America ; 
it was not until 1742 that the controversy which resulted 
from the publication of Newton’s Principia in 1687, was 
finally settled on the return of the two expeditions 
sent out by the French Academy in 1735. The mean 
length of the elliptic quadrant, taking the observations 
of eleven authorities, is 10,000,914 metres, or nearer 
to that of Bessel, which is to be assumed correct, 
namely, 10,000,856 metres, than any other. This mean 
length of one degree of latitude is thus 111,121 metres or 
364,574ft., from which it follows that the mean radius of 
the earth at sea level is 3958 statute miles, 

The second chapter of the book deals with the earth as a 
spheroid, and particularly considers the methods of its mea- 
surement. Chapter III. is on the earth as an ellipsoid ; 
Chapter IV. is on the earth as an ovaloid; and 
the last on the earth as a geoid. The second chapter 
is of the greatest length, as it deals with those 
measurements and assumptions which are of the most 
practical value. The fact that a number of are measure- 
ments taken in different parts of the world do not give the 
same radius for the spheroid, shows that there is some 
departure from the true spheroidal form, and hence, as the 
earth is certainly not of a spherical form, the calculations in 
the succeeding chapter deal with it as an ellipsoid. For all 
practical purposes, however, the combination of the mea- 
surements derived from numerous surveys gives a sufti- 
ciently accurate determination of the mean radius, and to 
the application of the method of least squares—on which 
subject Mr. Merriman is the author of a treatise well- 
known to mathematicians—to the grouping of these 


measurements, and the deduction of the mean radius the 


author devotes part of this chapter. The calculations in 
Chapter ITT. result in showing that the earth is not an 
ellipsoid of three unequal axes, Chapter LV. briefly con- 
siders the physical causes which may tend to the produc- 
tion of an ovaloid or egg-shaped form, and the last chapter 
explains the reasons for looking upon the earth as a geoid, 
or, in other words, the earth is in form earthly. It has no 
true form, and its surface is at any point perpendicular to 
the force of gravity as indicated by the plumb line at that 
point. With the various irregularities of surface and 
causes of changes therein the chapter briefly deals, but the 
ideas involved in the conception of the geoid are in 
advance of experimental or observational facts, aud to the 
engineer the earth is not so very peculiar in shape, but 
remains aspheroid. The book is interesting, and deals with 
its subject in a useful and to some extent popular manner. 


STANDARD PIPE DIMENSIONS. 


Mr. Hert, of Brigg, has forwarded to us for publication the 
following table of dimensions for pipes, which he has adopted at 
his works. The table has been deduced from the proportions 
adopted by the leading pipe-makers, certain modifications being 
introduced where found desirable. 
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N.B.—Flanges which are not faced across are to be to the thicker 
dimensions. 
* Holes frequently drilled. 


ENGINES OF THE VIRGINIAN AND 
VALENCIAN. 


Durine the visit of the Mechanical Engineers to Messrs. 
Palmer and Co.’s shipbuilding and ironworks, Jarrow, much 
interest was excited by the compound engines of the steamships 
Virginian and Valencian, designed by Mr. George Allibon, 
superintending engineer for Messrs. F. Leyland and Co., of 
Liverpool. In our impression for November 11th, 1871, we 
illustrated the compound engines, and the boilers of the steam- 
ship Kirstall; a very great similarity exists between the 
Kirstall’s engines and those which we illustrate at pages 185 and 
188. Both have been constructed under Mr. Allibon’s patents. 

It will be seen that the engines we illustrate have four 
cylinders arranged in pairs, the high-pressure above the low- 
pressure. The low-pressure cylinder has two piston rods and 
four stuffing boxes ; while the high-pressure cylinder has one 
rod and one stuffing box. Guides are provided above for it, and 
the usual slipper guides keep the crosshead below in line. One 
pair of excentrics suffices to work both valves, guides like those 
of a locomotive being used to steady the valve spindles. A cut- 
off valve is worked on the back of the high-pressure slide by a 
third excentric with an adjustable expansion link. The crank 
shafts are built up on Turton’s patent system. ; 

In another impression we shall give additional drawings and 
particulars. As to dimensions, it may be stated that the high- 
pressure cylinders are 29in., and the low-pressure 62in. diameter, 
with a stroke of 5ft. at oe 

The Virginian and Valencian, built by Palmer’s Shipbuilding 
Company for Mr. Leyland, are sister ships, 435ft. over all, 
40ft. 9in. beam, 29ft. 6in. deep. They will have a dead weight 
capacity of 4600 tons, and will be fitted to carry 400 head of 
cattle on the main and 300 head on the upper deck. The engines 
are intended to work up to 3000 indicated horse-power, and the 
vessels when fully laden are to make 124 knots. The dimensions 
of the propellers have not yet been fully settled. 

The workmanship of the machinery reflects the greatest 


credit on Mr. W. Gibb, manager of the engine department. 
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DYNAMO MACHINE AND LAMPS AT THE PARIS ELECTRICAL EXHIBITION. 


FIG. 9.—HOPKINSON AND MUIRHEAD'S DYNAMO MACHINE 


O 


FIG. 15.—ANDREWS CLUTCH LAMP. 


THE PARIS ELECTRICAL EXHIBITION. 
No. IV. 

Awone the electric light apparatus, Messrs. Latimer 
Clark, Muirhead, and Co. show a new lamp and a new 
dynamo machine. The merits of both machine and lamp 
afford work for future pe ey inasmuch as, so far as 
we know, the Exhibition is their first public appearance. 
The dynamo machine is the joint production of Dr. J. 
Hopkinson, F.R.S., and Dr. A. Muirhead. If scientific 
celebrity, mathematical ability, and previous inventive 
successes were a guarantee of success, then this machine 
would undoubtedly have great claims; for its designers 
are masters of the science and of the art of electricity. 
Figs. 9 and 10 show the continuous current machine. The 
circumference of a pulley, keyed to the shaft, issurrounded 
with a series of layers of sheet iron, more or less com- 
pletely insulated from one another. This insulation is 
preferably with asbestos paper; but merely painting the 
iron, or even su ing the layers, gives a better result 
than a solid ring. On thus building up a sufficient thick- 
ness, radial holes are drilled, bolts inserted, and the whole 
secured by cottars. On one or both sides of this built-up 
ring radial slots are cut, to admit coils of insulated wires, 
which coils thus lie in planes parallel with the plane of 
revolution of the pulley. The field magnets are similarly 
made, though not necessarily with the same number of 
coils as the armature, and it is cheaper to make the cores 
of solid wrought iron, and they are even made of cast iron. 
The iron core is grooved, and into the grooves insulated 


FIG. 14.—ANDREWS OLUTCH LAMP. 


sheet iron is put, to stop the local currents which might 
otherwise occur. 

In the engraving A shows thearmatures, B B are the cores 
of the electro ets, with a strong cast iron backing C C, 
The grooves of the core are shown, and it is these grooves 
that are fitted with insulated sheet iron. The exciting 
coils are shown at D D, the connections of these coils being 
so ed that the poles are alternately north and south, 
and so that opposite to each north pole there is a south 
pole. The commutator is at E. In the continuous 
current machines the slots on one side the armature are 
halfway between the slots in the other side, while for 
alternating current machines the slots on opposite faces 
saneel. The figures show the framework of the 
machine. In order to reduce the sparks and so increase 
the effectiveness of the machine, the collecting brushes are 
divided into parts, and that part which is latest in con- 
tact with any section of the commutator passes the current 
through a resistance, thus gradually checking the current as 
the contact is broken, or the same effect is obtained by inter- 
pe equivalent resistances in the commutator itself. We 

ope to get some information as to the results obtained 
by this machine before the close of the exhibition. The 
new lamps exhibited by this firm are from two designs of Mr. 
Andrews,and from peculiarities of construction are called re- 
spectively, the Plate lamp, Figs. 11,12,and 13,and theClutch 
lamp. In the Plate lamp the carbons are made in the form of 
plates, three of which are placed face to face in a stand at 
a short distance apart, between two conducting holders, 


1G. 13.—ANDREWS PLATE LAMP 


The central plate serves somewhat the same purpose in this 
lamp as the plaster of Paris, or whatever material is used 
between the carbons, does in the Jablochkoff lamp. This 
central plate is very thin, and separated by pieces of slate 
at the bottom from the other plates. The sectional illus- 
tration shows the construction very clearly. A A 
are the outer carbon plates forming the electrodes 
of the lamp, connected to the electrical circuit by 
the iron springs B, which press the thin plates together 
at the bottom and hold them rigidly. The lamp 
is lighted by an automatic arrangement consisting of a 
small disc of carbon C fitted on to the end of the bent 
lever D, which is actuated by an electro-magnet shown by 
the dotted lines E in the base of the lamp. This electro- 
et differs from the ordinary form, having its core 

lit in two, and in consequence of the repulsion between 
the halves one part takes the place of the armature of the 
ordinary magnet. An iron strap above the coil is attached 
to that part of the core acting as an armature. When the 
lamp is out the carbon disc C rests against the electrodes 
AA and closes the circuit. When, however, the current is 
o on, the action of the electro-magnet moves the disc 
m the gaa and an are is produced at the point. The 
are quickly runs up the electrodes to the.top edges, where 


it remains, burning away the three plates at the same 
rate, and always remaining at the highest point, because 
this is the point of least resistance. It is stated that by 
this form of electrode sufficient carbon is contained in a 
plate of 6 square inches to last a week without requiring 
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attention, that a steady light of from 300 to 400 candles is 
obtained, and that any number of lamps may be placed in 
one circuit, It will be seen that this lamp is somewhat 
similar to one tried both in America and England two or | 
three years ago, but which did not meet with very great | 
success. It may be that Mr. Andrews has overcome the | 
difticulties then encountered, but should this not be the | 
case he has another string to his bow in the shape of the | 
Clutch lamp, Figs. 14 and 15, 

This Clutch lamp has for its principal feature a new form | 
of clutch dispensing with the necessity for a dash pot, | 
which firmly grips the carbon rod holder, and gradually | 
pushes it down as the are grows longer. This clutch consists | 
of an iron U strap A hinged at C to a strip of brass B | 
fitting the rod holder half way round. Two separate | 
clutches of this form act on the rod in opposition to one 
another, the one pulling the rod up, the other pulling it 
down. The action is caused by the attraction of the arma- 
tures D and E of the electro-magnets, one pole of which is 
shown clearly in the figure. The upper magnet is wound 
with fine wire, and is connected as ashunt to the arc. The 
other is in the are circuit, and is wound with thick wire, 
thus offering little resistance. Suppose the current 
is not circulating and the carbons are a because 
the spring of the top clutch is stiff enough to 


SACOLLIS 


which a higher price is charged. To-day a few first-class bars 
went off, but the demand ran chiefly upon medium and common 
kinds—the former for smithy work, and the latter to supply the 
necessities of the local engineering yards, and certain c s of 
hardware firms, 

Prices for such, and indeed most classes of iron, were generally 
upheld to-day and yesterday, only exceptional instances of giving 
way by makers being reported. These related to the least valu- 
able bars and to a few sheets, But as to bars the reductions were 
so small as 1s, 3d. per ton; and sheets weakened in hardly any 


case 5s, 

There was little reason that they should be otherwise than 
strong, for most firms are in full work, and do not see short work 
for six weeks to come. Such makers asked in res of galvanising 

ualities £7 15s. for singles, £8 10s. for doubles, and £9 15s. to 

10 for trebles. At the same time merchants asserted that they 
could buy what they wanted at 5s. under these prices. A better 
and less variable business was reported by purchasers on account of 
the requirements of the Sydney than of the Melbourne market. 
Indeed, the markets of New South Wales generally are more than 
ever coming into prominence. 

The galvanisers experience no conspicuous falling off in the 
demand thence, yet the consumption is scarcely so brisk as it was. 
And the chief South American customers are not likely for 
some time to come to have all their wants met. Merchants’ 
nurchases point chiefly to shipments to the River Plate, Rio, and 

alparaiso, the Cape, Canada, and India. To-day best brands 
were quoted £14 10s. for 24 w.g. in bundles delivered in London ; 
£16 10s. for 26 w.g.; and £18 10s. for 28 w.g. Brands in less 
repute were to be had from 5s, to 10s. under those figures. Buyers 


FIG. 12. 


prevent _the rod from falling, notwithstanding the clutch 
strap is on the stop G. On starting the current it will 
pass through the fine wire magnet, which will then attract 
the upper armature, and this attractive force acts against 
the force of the spring, releasing the clutch and allowing 
the top carbon to fall upon the earer one. The lamp cir- 
cuit is thus closed, the current passing through the lower 
magnet acts upon the armature E, causing the top clutch to 
be lifted from off the stop G, and consequently the raising 
of the carbon rod with the formation of the arc. Remem- 
bering that the resistance of the circuit increases as the 
arc increases in length, and therefore the current decreases, 
it will be seen that the current through the lower magnet 
decreases by the lengthening of the arc, and its armature 
gradually recedes, thus lowering the top clutch again 
on to the stop G, but without releasing the rod. As the 
fine wire magnet becomes stronger it will attract its 
armature and push down the bottom clutch, and with it 
the carbon holder rod, without interfering with the top 
clutch, which is pinned only loosely in the slot. The 
further action of this lamp in adjustment of the are will 
readily be understood, it being, in fact, but a recapitu- 
lation of these movements. Where the are is normal 
the armature of the top magnet recedes from its 
magnet, raising the bottom clutch to its former 
position, where it remains till further adjustment is 
required. This lamp is made to burn eight hours without 
renewal of carbons, and it has been satisfactorily tried at 
the Ipswich Docks and in the Morecambe Winter Gardens. 

In the Exhibition there is rather a paucity of new lamps 
and machines. We think Fitzgerald, Gordon, and Sprague 
might have made an effort to have been represented, as 
theoretically their machines present many interesting 
features, and it would have been well to have been able to 
have seen them compared, as to efficiency and economy, 
with the older machines. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE iron market keeps very sensitive to meteorological influences. 
Less unsatisfactory reports touching the harvest prospects tended 
to uphold the tone of the weekly market in Wolverhampton 
yesterday, and also in Birmingham to-day—Thursday. There is 
no falling off in the inquiries, and the actual business on account 
of the leading colonial markets, whence the reports s 
encouragingly of the future. The corn growers of the p tM noe 
colonies anticipate an improved business with the markets in the 
mother country, as the result of the less abundant corn harvest in 
America, 

Some marked bars are in a little larger output this week than 
last, and li and bars have sold well during the 
week, There is an active turn-out of £7 bars in a few quarters, 
but le s proportionately is being done in bars of the same order for 


FIG: 10.—HOPKINSON AND MUIRHEAD'S DYNAMO MACHINE. 


were citing prices at even less money; and galvanisers were gener- 
ally complaining that at a time when the makers of black sheets 
are so firm in their rates galvanisers of any grade should be taking 
the low rates which were adduced. 

Boiler plate orders were sought after, but they were difficult to 
secure. Good plates were to be had in Wolverhampton at from 
£8 10s. to £9 10s. Girder and bridge and gasometer plates are 
keeping a good number of mills fairly occupied ; but the new busi- 
ness coming in is not conspicuous. In these kinds prices are more 
variable than in any of the sorts offered. 


Hoops and strips are in well-sustained demand, yet in quantities 
scarcely up to the average. Buyers are more widely located than 
is usual. The home and colonial business is supported by a fair 


extent of buying to meet the requirements of American and conti- 
nental consumers, There were makers of hoops who have a good 
home connection who in Birmingham to-day were asking from 
£6 10s. to £6 15s. But no sales were reported at that figure; and 
there were hoop firms who would have been content with £6 5s, 
for a brand of somewhat less repute than the foregoing. 

Pig iron makers reported that their output was steadily going 
into consumption, and that they were not stocking to anything 
like the extent of some time ago. They therefore demanded full 
rates, and their hands were strengthened by the better accounts of 
the Cleveland market. Agents of some makers at a distance were 
talking of the market by asserting that they had information that 
the negotiations between the Cleveland and Scotch smelters for 
reducing the output had been reopened, and that the Scotch pro- 
ducers were now less disinclined than before to come to such an 
arrangement. 

Quotations of Derbyshire pigs were 45s. per ton, and of 
Northampton sorts 46s, Agents of some brands of Wigan pigs were 
“out of the market” till they can secure 47s. 6d., recent sales 
having been at 45s., and principals refusing to book more orders 
except at a rise. Staffordshire part-mine pigs were 45s, to 50s. per 
ton, according to mixture, and cinder sorts were 40s. to 37s. 6d. as 
about the minimum figure. All-mine pigs were quoted—Shrop- 
shire, cold blast, £4; hot blast, £3; Staffordshire, cold blast, 
£4 5s. to £4 2s, 6d.; and hot blast, £3 2s. 6d. to £3. But it must 
be admitted that the quotations of such iron were largely nominal. 
Barrow-in-Furness hematites were, agents boasted, unobtainable 
at we less than 67s. 6d. delivered. Offers at 65s. had, it was 
stated, been refused by the principals during the past four days. 
Tredegar hematites were strong at 65s. delivered. 

Ironstone was rather scarce. Buyers, who on Wednesday went 
to the Potteries with a view to negotiate heavy purchases of stone, 
stated this afternoon that mineowners there have no stocks, and 
that prices are consequently strong. 

The alteration in their works that are now being effected by 
Messrs. Hatton, Sons, and Co., tin-plate manufacturers of Bilston 
and Kidderminster, are such as will almost double the firm’s former 
capacity. The sheet iron formerly made at the Broadwater Works, 
Kidderminster, will in future be made at the Bradley Works, 
Bilston. To enable this to be done extensive additional modern 
sas is being laid down. All the new boilers and furnaces will be 

eated by gas supplied from a series of Wilson’s patent gas pro- 
ducers, which system is already in use at the works. The changes 
that are being made at the Broadwater Works are being made 
with a view to tin-plates only being produced there in future, and 
not sheetiron as heretofore. This establishment during the altera- 
tions will not be at work. In future both works will be managed 
from, and the whole of the business conducted at, the head offices 
at the Bradley Works, Bilston. 

The valuable information compiled every quarter touching the 
selling prices and wages in the South Staffordshire iron ren. b 
the accountants to the Wages Board, is for the future to be onell- 


able only to actual subscribers to the Board, instead of to the 
works of the district generally. The limitation has been rendered 
necessary by the half-hearted support that has of late been given 
to the Wages Board by those who enjoy the benefit of its labours. 
A large number, both of masters and men, still withhold subscrip- 
tions, and friends to the Board were on Monday advocating the 
federation of ironworkers throughout the country for its better 
support, 
essrs. Hill and Smith, engineers and ironfounders, of rege | 

Hill Works, Dudley, have just cast, for an armour-plate mi 
at Sheffield, a guide of no less a weight that thirteen tons. : 

In the hardware trades, the colonial and certain of the foreign 
markets continue good buyers. The River Plate, and a few other 
of the South American central markets, are prominent in this 
connection. Private advices received by merchants trading with 
those districts indicate that the improvement is likely to be sus- 
tained. The Cape, Australia, and Canada, are all o — very 
fairly, but such Eastern markets as Southern India and Ceylon are 
quiet. Hardware importers out there are regretting that the 
coffee crop is not looking so promising as they had hoped it would. 

The wrought iron tube makers are steadily employed, chiefly 
upon gas tubes. Cultivating and edge tool makers speak of a 
heavy out-turn for export. The profits, however, are only bare. 

The general prelimi arrangements for the formation of a 
Chamber of Commerce at Walsall have been completed. 


NOTES FROM LANCASHIRE 
(From our own Correspondent.) 

Manchester.—Although there is a fair amount of activity amongst 
iron users generally throughout this district, forge proprietors 
especially being busy, there is still very little doing im the pig iron 
trade. Most of the large Lancashire consumers are pretty well 
bought for the present, and as pig iron makers do not care to sell 
fee tone forward delivery, the business doing is chiefly in small lots 

here and there, bought just as they are wanted. 
At the Manchester market on Tuesday pig iron met with very 
iry, and although the stock returns from Middlesbrough, 


little inquiry, 
ied with an advance in north-country iron, ca some 


accompani 
little pave tat on Change, the figures set forth in the returns 
were received with general incredulity, which has scarcely been 
removed, even by subsequent practically confirmatory reports, 
whilst the rumoured probability of furnaces being blown out in 
Scotland and the north was altogether discredited in well-informed 
uarters ; Lancashire makers of pig iron still quote 44s. for No. 4 
orge, and 45s. for No. 3 foundry less 24, delivered equal to Man- 
chester, and at about these figures a small business is being done, 
but the new orders are nothing like replacing those which are bei 
worked off, and there is little doubt makers would be culmea 
with some concessions on present quoted rates if good offers were 
placed in their hands. For Lincolnshire iron delivered into this 
district prices average about 43s. 6d. to 44s. 6d., less 24, for forge 
and foundry qualities, and at these figures a moderate amount of 
iron has been sold, but other outside brands are still practically 
out of the market, the advance in Middlesbrough g.m.b. delivered 
equal to Manchester being now quoted at 45s, 4d. net cash—only 
tending still more to keep north-country iron out of this district. 
Finished iron-makers continue very busy, and a moderate 
amount of new work is also reported to be still coming in. The 
business doing, however, is chiefly for export, and when the pres- 
sure of the shipping season is over, it seems doubtful whether 
there will be sufficient home demand to give employment to the 
forges. For the present prices are very firm, and buyers anxious 
for prompt delivery have in many cases to pay extra rates. For 
delivery into the Manchester district the average quoted prices 
are be 2s. 6d. for bars, £6 12s. 6d. to £6 15s. for hoops, and 
£7 15s. to £8 for sheets. 
A considerable amount of ironwork for mill and other construc- 
tive purposes continues to be given out in this district, and although 


Belgian rolled girders are being brought here pretty largely, some 
of the principal local founders have now as many orders in hand 
as they can get through. 


machinists and large engineering firms are also generally 
very fairly employed, and there is not so much complaint of a 
scarcity of orders as of the low prices at which they have to be 


en. 

In the coal trade there is a better demand for house fire classes 
of fuel, and pits are getting into full work; but in other descri| 
tions of fuel there is no material change. Common round pon 
for iron-making and steam purposes and engine fuel continue very 
low in price, with a tendency towards weakness in slack. The 
better p weed of round coal are hardening slightly where low prices 
have previously been quoted to effect sales, but the average prices 
generally are not altered to any material extent, and may be 
given about as under :—Best coal, 8s. to 8s. 6d.; seconds, 6s. to 7s.; 
common round coal, 4s. 9d. to 5s. 3d.; good ordinary b » 48. to 
4s. 6d.; and slack, 3s. 3d. to 3s. 9d. per ton. 

The shipments of coal continue only moderate, and good steam 
fuel, delivered at Liverpool and Garston, can be bought at 6s. 6d. 
to 7s. per ton. 

Coke continues in very fair demand, and late prices are main- 
tained. Common sorts average about 9s. to 10s., and the better 
qualities for ironmaking purposes range from 12s, up to 15s. per 
ton at the ovens. 

The wages question is again cropping up in the coal trade, and 
the possibility of this being once more a disturbing element during 
the winter is causing some uneasiness. In the West Lancashire 
district the men have already decided to ask for an advance at 
the end of the month. 

The collection of implements and machinery at the Royal Man- 
chester and Liverpool we Society’s Show, held during the 
week at Blackburn, fell under the average both as regards the 
number of exhibits and any new features of novelty which were 
presented in new inventions. As compared with last year’s show 
at Crewe the falling off was very marked indeed, only 119 stands 
with 1286 exhibits being entered this year as against 220 stands and 
2080 exhibits last year. The well-known agricultural and road 
locomotive makers, Messrs. J. and H. McLaren, and John Fowler, 
of Leeds; Aveling and Porter, of Rochester; Chas. Burrell and 
Sons, of Thetford; and the portable and other steam engine 
makers, Messrs, Marshall and Sons, of Gainsborough; and Robey 
and Co., of Lincoln, were, of course, amongst the exhibitors, 
but there was no specially new feature in their exhibits to 
call for notice. A new vertical steam engine and boiler, 
exhibited by Messrs. Picksley, Sims, and Co., of Leigh, and for 
which they received a silver medal, deserves, however, some 
mention. The object of Messrs. Picksley, Sims and Co., seems to 
have been to construct an engine and boiler of the most improved 
type and of the best materials throughout. The boiler, which is 
fitted with cross tubes, is capable of working up toa pressure of 
80 lb. per square inch, and is bolted on to an iron foundation plate, 
wholly independent of the engine, except by the ordinary water 
and steam connections, thus avoiding any vibration from the engine, 
whilst the engine itself being entirely self-contained can be easily 
detached from the base plate and if necessary supplied with steam 
from any other boiler. A continuous self-acting force pump is pro- 
vided with the engine for supplying the boiler, in conjunction with 
a feed pipe for supplying hot water from a tank in the base plate 
where it is hea . the exhaust steam from the cylinder. th 
engine and boiler are very compactly arranged with the view of 
meeting the requirements of steam users who have only a 
limited amount of space at command, and they can either 
be put up as a fixture, or upon wheels and axles, where 
they are uired to be portable. Messrs. Thomas and 
Taylor, the well-known laundry engineers of Salford and London. 
have also a new exhibit on the ground, for which they obtained a 
silver medal. This consisted of a new self-acting reversing motion 
which they have just introduced into their steam washers, in 
which an iron ball attached to a lever takes the place of the small 
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wheel and screw hitherto employed for reversing 
the motion; by a very simple arrangement the 
lever and iron ball are actuated by a small pin 
carried on one of the wheels, which throws the 
iron ball one side or the other at each revolu- 
tion, and thus reverses the motion of the 
machine by lifting in and out of gear alternately 
a couple of bevel wheels carried in a loose boss 
and. revolving in separate directions. Silver 
medals were also awarded to the Bisschop and 
Otto gas engines, the latter being exhibited with 
a recent improvement for holding up the cover by 
means of stop nuts to grip the slides in front, 
in place of the springs previously employed ; to 
Messrs. W. H. Bailey and Co., of Salford, for 
their hot air engine, which I have previously 
described, and to Mr. James Howarth, of Farn- 
worth, for a collection of ventilators, amongst 
which was a new patent, on the archimedean 
screw principle, for extracting foul air and gas 
from mines, or for forcing fresh air into the 
working places or a pit sinking. An excellent 
instantaneous grip vice which does away entirely 
with screwing by means of a sliding jaw, which 
can be instantly set at liberty or fastened by the 
simple half turn of a small handle, was exhibited 
by Messrs. Entwistle and Kenyon, of Accrington, 
and also received a silver medal. 

Amongst the agricultural implements on the 
ground there was nothing particularly of im- 
portance new. Messrs. James and Frederick 
Howard, of Bedford, exhibited a new gang 
alough into which a number of improvements 
lave been introduced, including a very simple 
lever arrangement, worked like a brake on the 
wheels, for lifting the shares out of the ground, 
and they were awarded a silver medal. Messrs. 
Harrison, McGregor, and Co., of Leigh, also 
received a silver medal for their improved two- 
horse ** Albion ” self-acting back-delivery reaping 
machine ; and amongst the special awards the 
first prizes were taken by the Albion Ironworks 
Company, Rugby, for their collections of agri- 
cultural machinery in motion, driven by steam 
for chaff-cutting, pulping, slicing, and preparing 
provender ; by Corbett and Peel, of Shrewsbury, 
for agncultural implements for the cultivation of 
land; and by Harrison, McGregor, and Co., of 
Leigh, for implements for mowing hay, reaping 
corn, and preparing the same for stack or shed. 

The proposed bridging over of the Irwell at 
Hunts Bank, Manchester, has been occupying the 
attention of the City Corporation during the past 
week, and at a meeting of the council on Wednes- 
day infiuentially signed memorials were presented 
in favour of the scheme being carried out in con- 
junction with the directors of the London and 
North-Western Railway Company. The matter 
was without discussion referred to the Rivers 
Committee, who will report upon it. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Aw old rumour is revived this week, and has 
excited much comment in steel circles. Messrs. 
Wilson, Cammell, and Co., Limited, Dronfield 
Steel Works, are again mentioned as contem- 
plating early removal of their business to the sea 
coast. Last year it was said they proposed going 
to Middlesbrough, now it is positively announced 
they have taken thirty acres of land at Worthing- 
ton, in Cumberland, for the erection of extensive 
rail mills. I had occasion to call at the Dron- 
field establishment on Tuesday, and I put the 
question to one of the principals, who simply 
replied he could not at present give any informa- 
tion on the subject. I think it may be taken 
for granted there is something in the rumours 
this time. By removing to Cumberland the 
company would save cost of carriage both ways. 
At present they have to bring iron from the 
north to make into steel, and then they have to 
carry the manufactured rails from the works to 
the coast. At Workington they would be close 
to the river, and-the ports of Workington and 
Maryport would enable them to dispense with 
the cost of railway carriage. 

I hear that the Midland Railway Company con- 
template commencing the manufacture of their 
own rails, and that they have an eye to the 
Dronfield Works, which are conveniently situated 
in the centre of their system, and at the edge of 
the line. The Midland already make their own 
locomotives at Derby. On the other hand, 
Messrs. Wilson, Cammell, and Co., Limited, 
would probably prefer, unless a very handsome 
offer was made to them, to close the works, 
removing the more valuable machinery to their 
new establishment. 

I noticed the other day that the price obtained 
by Messrs. Bolckow, Vaughan, and Co., Limited, 
of Middiesbrough, for 2000 tons of steel rails for 
the United States was £120,000! As this would 
be £60 per ton, the Middlesbrough people must 
have done remarkably well. I suspect, however, 
the price was £6 per ton, as the contract 
amounted to 20,000 tons. 

The Cutlers’ Feast this year was an undoubted 
success, and here it may be noted that the feature 
of the oratory was its protectionist flavour. The 
Duke of Rutland led the way with a slashing 
speech against ‘“‘free trade which is not free 
trade ;” and other speakers took up the strain, to 
the intense delight of the assembly. At the 
Junior Conservative banquet held the following 
evening, where the chief guest of the Cutler's 
Feast—Sir Stafford Northcote—again spoke, free 
trade was again “let down” in favour of reci- 
procity. 

Sir Stafford Northcote, the Earl of Wharncliffe, 
the Duke of Newcastle, and party, visited on 
Friday the Electro Works, Howard-street, and 
the Cyclops Works, Savile-street East. At the 
first the distinguished party witnessed the whole 
of the process of electro-plating and the silver- 
smiths’ art. The Master Cutler—Mr. J. E. Bing- 
ham—and his brother—Mr. C. H. Bingham—are 
the‘proprietors of the Electro Works, and trade as 
Walker and Hall, Mr. George Walker, the 
founder of the firm, having been the first to dis- 
cover and practically apply to purposes of trade 
the depositing of silver by the electric current. 
At the Cyclops Works, the Master Cutler’s guests 
saw the process of rolling wire, tilting tool steel, 
and rail rolling—the Bessemer process—and the 
rolling of a large armour-plate, intended to form 
a portion of the coating of her Majesty’s ship 
Conqueror. 

Messrs, John Brown and Co., Limited, the 


Atlas Steel and Ironworks, were good enough to 
open their works for the inspection of the Master- 
Cutler's guests, who largely availed themselves of 
the privilege. A large steel-faced armour plate 
for the citadel of her Majesty’s ship Majestic, 
now building in Pembroke Dockyard, was rolled, 
the operation lasting a quarter of an hour, The 
weight of the plate was 30 tons 16 cwt.; and the 
length, 10ft. 4)in.; breadth, 8ft. 9in.; and thick- 
ness, 19in. A «deck plate for her Majesty’s ship 
Collingwood, also in course of building at Pem- 
broke, was sucvessfully rolled. Messrs. Brown 
and Co. are at present actively employed in all 
departments of their immense establishment. 

The Shefti2! | Chamber of Commerce are giving 
considerable 1 ttention to the proposed French 
Treaty. Ata meeting of the Council held on 
Thursday—wh ich was not open to the press— 
some remarkabl einformation was given, ae 
the alterations of duty under the proposec 
Treaty on Shetiield light and heavy goods. There 
are ten classes of table-knives. Classes 1, 2, 3, 
5, and 7, which at present pay a duty of 74d. per 
dozen, would be raised respectively to 2s. 2d., 
2s. 9d., 2s. Yd., 2s. 2d., and 2s. 9d. ‘ed dozen ; 
Class 4 is raised from 4}d. to 3s. 5d.; Class 6 
from 6d. to 2s.; Class 8 from 34d. to 3s. 6d.; 
Class 9 from 3}d. to 4s. 14d.; Class 10 from 
3d. to 3s. 10d.; or, in other words, the 
increase on duties would be equal to from 
48 to 230 per cent. Carvers are increased from 
11d. to 10s. 10d., and from Is. to 12s. 2d. Com- 
mon scissors are the most terribly taxed of all— 
6s. worth of scissors, which are now taxed at 104d., 
being advanced to 25s. 6d.—thus making the duty 
no less the 437 per cent. Pocket knives are ad- 
vanced from 44d. to 2s.; 4fd. to 2s. 6d; 54d. to 
3s. 1d.; 84d. to 3s. 5d.; 54d. to 3s. Razors from 
6d. to 1s. 7d. and 1s. 10d. Cook and butchers’ 
knives from 3}d. to 9d.; 45d. tols. 1d.; 1s. 3d. to 
3s. 8d.; 1s. to 2s. Gd.; tailors’ scissors from 74d. 
to 2s. 1d. On heavy goods the duty per cent. is 
on steel rails 41 per cent.; spring steel, 50 per 
cent.; plating bars, 47 per cent.; common rolled 
steel in rods, 45 per cent. Bessemer steel shovels 
30 to 40 per cent. In short specific duties upon 
heavy goods at present represent from 40 to 50 
per cent. in consequence of the reduction in price 
of the articles named. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


A CHANGE has come over the tone of the | 


Cleveland iron trade. Whether itis a permanent 
one or not remains to be seen. But there is no 
doubt but that pig iron was dearer by 3d. per ton 
at the market held at Middlesbrough on Tuesday 
last than the previous week. The cause may be 
looked for in the much more favourable statistical 
returns as to stocks issued last week than was 
anticipated. These returns showed that instead 
of a net increase of 10,000 to 15,000 tons for the 
month of August, the stocks were practically 
about the same as at the end of July. It is only 
right to state, however, that considerable doubt 
has been expressed as to the accuracy of these 
returns. It is pointed out that shipments have 
been less than the previous month; that local 
consumption must have been 5000 to 6000 tons 
less, owing to the suspension of operations during 
Stockton race week at most of the rolling mills ; 
and that production has only been diminished so 
far as regards the make of one furnace turned 
from Cleveland on to hematite. Under these 
circumstances it cannot be understood why, with 
a diminished consumption and distribution, 
August stocks should not have been augmented, 
whilst in July they increased some 5000 tons. 
Besides it has not yet been forgotten that a few 
months since a similarly startling case arose, and it 
was found on further inquiry that an error had been 
committed, one firm having neglected to return a 
heavy stock which had been deposited at an out- 
lying works. Possibly this may again turn out 
to be the case. However this may be, it is certain 
that the market has become stiffer at the moment. 
No. 3 G.M.B. is now sold at 37s. f.o.b.; forge 
iron is 36s.; and warrants 37s. 6d. to 37s. 9d. In 
manufactured iron an improvement has taken 
place. The Tyne and Wear shipbuilders have 
come into the market, and are buying largely, 
and for several months ahead. The price of ship- 
plates is from £6 to £6 2s. 6d. Boiler-plates are 
20s., 40s., and 60s. more, according to quality. 
Angles and bars are about £5 12s. 6d. for common, 
and the usual increase for superior qualities. 

It appears that there is a hitch about the visit 
of the members of the British Association to 
Middlesbrough. The Eston Steel Works, which 
it was publicly announced would be open, it now 
appears will be closed to the savans. The reason 
is not known, but the fact remains that the chief 
attraction of the visit has disappeared. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market has been firmer this 
week, owing partly to the effect of the more 
favourable statistics of the Cleveland trade for 
the past month, and partly to a proposal on the 
part of some of the more influential Scotch coal- 
masters to curtail the production. The opinion 
has been growing of late that some reduction 
of the output might be an advantage, and 
this has led to a consideration of the sub- 
ject at a meeting of the ironmasters held 
this week. The demand has been steady 
from the different sources, but altogether insuf- 
ficient to carry off the large production, and 
hence prices have been threatened with still 
further depression. The weekly addition to 
stocks in Messrs. Connal and Co.’s Glasgow stores 
continue at over 2000 tons, exclusive of the in- 
crease at makers’ works, The past week’s ship- 
ments of pigs have been more satisfactory, 
although they are still behind those of twelve 
months ago. Largearrivals of ore from Spain are 
taking place at Glasgow for the hematite furnaces, 
and the inquiry for hematite is brisk at improving 
rates. From Canada the orders for Scotch pigs are 
very moderate, and the high freights now being 
charged are opposed to consignments. The trade 
with the United States has not been quite so 
good, and makers have little encouragement to 
ship for New York, seeing that the prices they 
obtain there are no better than are paid on this 
side, without the risks attending the exportation, 


The speculative business in warrants has been 
more active, with better prices than last week, 
but the quotations are wanting in steadiness. 

Business was done in the warrant market on 
Friday forenoon at 45s, 8d. cash and 45s, 104d. 
one month, the afternoon quotations being 
45s, 9d. cash, to 46s. one month, On Monday 
the market was strong, with an advance of prices 
to 46s. 74d. cash, and 46s, 9d. one month. The 
tone was somewhat quieter on Tuesday, but a 
large business was done at 46s. 8d. cash, and 
46s. 10d. one month, to 46s 4d. cash, and 
46s. 54d. one month. The market was steady on 
Wednesday, it being doubtful what course the 
ironmasters were to adopt at their meeting, but 
to-day—Thursday—there was great excitement 
owing to the proposal to damp out furnaces, and 
the prices rapidly advanced fully 1s. per ton, a 
large business being done. 

In sympathy with the recovery of warrants, 
makers’ quotations have been a shade firmer. 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
is quoted at 54s.; No. 3, 48s.; Coltness, 55s. and 
48s.; Langloan, 56s. and 48s.; Summerlee, 54s. 
and 46s. 6d.; Calder, 54s. and 48s. 6d.; Carnbroe, 
50s. and 45s, 6d.; Clyde, 49s. 6d. and 44s. 6d.; 
Monkland, 47s. and 44s.; Quarter, 47s. and 44s.; 
Govan, at Broomielaw, 47s. and 44s.; Shotts, 
at Leith, 56s. and 48s. 6d.; Carron, at Grange- 
mouth, 52s. 6d.—specially selected, 56s.—and 
dls. 6d.; Kinneil, at Bo'ness, 47s. and 45s; 
Glengarnock, at Ardrossan, 50s. and 46s. 6d.; 
Eglinton, 47s. and 4#4s.; Dalmellington, 47s. and 
4 


Ss. 

The malleable works and foundries are busy on 
old contracts, and new orders are reported to be 
somewhat scarce. There is no change in prices. 

The directors of the Shotts Iron Company have 
this week issued their report, in which they state 
that the sum at credit of profit and loss account 
is £12,780, to which falls to be added £5787 
carried from last year’s account, making together 
£18,567. The directors regret that they cannot 
recommend the payment of a dividend. They 
— to write off for depreciation £10,000, 

eaving £8567 less £276 for the dividend on pre- 
| ference shares to be carried to next year's 
account. The directors trust that the decision in 
the Penicuik smoke case, affecting as it does the 
whole iron trade of Scotland, will be reversed in 
the House of Lords, and they state that theappeal 
has been undertaken by theironmasters of Scotland. 
The development of the black band ironstone 
| fields is being seriously interfered with by the 
judgment of the Court of Session, interdicting 
the calcining of the ironstone in the neighbour- 
| hood of the Lord President’s estate. The report 
| further states that the production of pig iron has 
been larger than in any previous year. 

The coal trade is very prosperous in all parts of 
| the country, so far as regards the quantity dis- 
| posed of. Prices are generally well maintained, 
| but recent attempts to advance quotations have 

not been generally successful. The shipments of 
coals are very large on both the east and west 
coasts. 

A movement has begun among the miners of 
j the West of Scotland for better wages and 
restricted output, but as yet it has not met with 
any success, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE improvement which took place lately in 
the old rail trade has had a temporary check, 
and I find on inquiry that the reason 1s that 
holders of stock lifted the price too muck. This 
has led to a momentary cessation. I hear of 
one holder now of 1000 tons of old rails in the 
market who asks only 62s. 6d., and of a quantity 
of scrap 10s. less. 

There has been an influx of new capital into 
the district lately, and a revival of Llantwit coal 
working is about to take place. There are good 
workings it is stated at the Llest collieries, which 
have been abandoned for some time, and now 
that they are taken in hand things look more 
promising for the district. 

I also note a little movement about De Bergue’s 
Works near Cardiff, which may mean something, 
or only an effort to keep them in repair. 

It is remarkable that so many industries lie 
idle when labour is so plentiful and cheap. No- 
thing is settled yet about Pentyrch, and probably 
will not until the end of the long vacation, when 
the Court of Chancery will again sit, and delibe- 
rate on the offer made by Mr. Spence. That 
offer, I learn, only applies to the works, and does 
not include the farms and large freehold tracts. 
There has been a hope that the whole would go 
as one lot, and be continued just as it used to be 
in Mr. Booker’s time ; but it is evident that there 
is a better chance of a start and continuance 
under personal ownership, or that of a limited 
company, if the large freehold is divided from the 
works, 

The export of coal from Wales has been well 
maintained during the past week, fully 150,000 
tons having been dispatched, and the land trans- 
port has been also very good. The good demand 
existing here has had the result of keeping the 
market firm, though, of course, buyers occasion- 
ally manage to get a small reduction in buying 
quantities. On the whole it may be accepted 
that last week’s prices remain. 

The coke market is looking up, and 200 tons 
were shipped from Newport this week. Patent 
fuel is also in good demand at Cardiff and 
Swansea, 


THE IRON AND STEEL INSTITUTE. — The 
autumnal meeting of the Iron and Steel Institute 
will be held this year in London for the first 
time, though London may be said to be its home. 
A large number of foreign members are expected 
to attend, and no doubt the meeting in London 
will be equally as useful as others which have 
preceded it, and will offer several advantages. A 
number of useful papers on important subjects 
will be read and discussed, and interesting visits 
and excursions and entertainments will 
arranged. The Institute has met with great 
hospitality on the occasion of its meetings in 
previous years in Germany, France, and Belgium, 
and the Lord Mayor, M.P., has most courteously 
invited the leading members of the Institute to a 
banquet at the Mansion House during the sittings 
in London, 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of 
Patents, 

*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
ging the number of the page of Tuk ENGINEER at 
which the Specification they require is referred to, insiead 
of giving the proper number of the Specification, The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
rinding the numbers of the Specijication, 


Applications for Letters Patent. 
When have been “communicated” the 
name and address of the communicating party are 
printed in italics, 
30th August, 1881. 
763, Drivinc VeLocirepes, J. K, Starley, Coventry. 
. J, K, Starley, Coventry. 
sEED, F. R. Lanier, Liverpool. 
766, Preventing Warer Waste, W. H. Cutler and J. 
upman, Eton. 
37 SreaM J. H. Fox, Farnborough. 
3768. Exvecrric RAILWAY SIGNALLING, W. Morgan- 
Brown. —(0. G. and J. Fisher, Pittsburg, U.S. 
3769. PROPELLING VELOCIPEL KE. A. Smythe, London. 
Apparatus, J. P. Power, London, 
A, Banks, Birminghaim. 
2, Removine Tin from Tin PLare Surraces, A. 
utensohn, London. 
3. Case or Box, W. R. Lake.—(S. Haslett, U.S.) 
3774. Burron-HoLe ArracuMeENt, A. M, Clark.—(J. K. 
Harris, Springjield, U.S.) 
775. Bertus, T. C. Dunn.—(W. Miller, Boston, U.S.) 
Pitt.—(C. W. Woodford, Esser, U.S.) 
inks, 8. Pitt.—(#. D. Starr, U.S.) 
w Sasues, W. Leggott, Bradford. 
Rorary Morton, A. B. Joy, Ilkley. 
3780. Macuines, J. Munson, New York. 
3781. Steer, C. Abel. -(F. Hansiwirth & Kiiprer, Zurich.) 
782. VeLocireves, J. Whiteand J. Asbury, Coventry. 
3783. Furnaces, J. H. Johnson,—(M. Perret, Paris.) 
Slat August, 1881, 
3784. Looms, E. Grube, Bury. 
3785. Propucts from Buiast Furnaces, J. Alexander 
and A, K. MeCosh, Lanark, 
3786. Gas Enaryes, J. J. Butcher, Gateshead. 
87. Vetocirepes, H. Wilkinson, London. 
88. INKsTANDs, &c., J. 8. Downing, Birmingham. 
Dryinc Fasrics, C. Barlow.—(2. Welter, Paris.) 
). INSULATION of ELecrricaL Conpuctors, W. R 
ake.—(S. D. Stroh, Philadelphia, U.S.) 
3701. Preparinc VeceraBLe Matrers, W. A. Barlow. 
—(J. Koguet, Paris.) 
3792. Sree., C. W. Siemens, Westminster. 
. Articces of B. J. B. Mills.—(J. J 
Smith and H. Gelpeke, US. 
. Dveine, &c., Faprics, J. Wolff, Salford. 
795. Brusues, B, Mills. —(J. Smith and H. Gelpcke, U8.) 
Lenses, A. Clark.—(P. Collamore N. Boyle, U.S.) 
Botr_e-wasuine, D. C. Foster, Hull. 
. Heatinc Water, L. Dove, London. 
3700. Evecrric Lamps, W. Crookes, London, 
lst September, 1881. 
3800, Steam Borers, J. R. Oldham, Sunderland. 
3801. Muxes, J. Chisholm and J. Clegg, Oldham. 
3802. Stanps for Borrves, G. F. Rendall, London. 
3803, Sewrnc Macaines, W. B. Lake.—(H. Bond, U.S.) 
4804, ELectric Motors, P. Jensen.—(7. A. Edison,U.S.) 
3805. VELociPEDes, J. Humpage, Bristol. 
3806. Rorarny Grats Merers, A. J. Boult.—(A. Gleason, 
Toledo, U.S.) 
3807. Dryine Rice, A. Gillmann & 8. Spencer, London. 
3808. ConvEYING SounD, C. D, Abel.—(C. Ader, Paris.) 
3800. TeLernonic Excnanees, C. Abel.—(La Societe 
Genérale des Telephones, Paris. 
3810. Moutprine Bricks, T. Le Poidevin, Guernsey. 
3811. Tives, H. Hall, St. Pancras, London. 
2ad September, 1881, 
3812. TRANSMITTING Secret Messaces, W. R. Lake.— 
(A. Johnson and F, B, Johnson, Brooklyn.) 
8813. Formine Joints, M. Benson.—(A. Fanchers, U.S. 
3814. Loom Pickers, E. K. Dutton and J. Holding, 
Manchester. 
3815. Stay Busks, H. Simpson & B. Simpson, Sheffield. 
3816, ConpeNsER, L. McIntyre, Glasgow. 
8817. Arr Compressors, A. Chapman, Liverpool. 
3818, INDEX Scaves, J. Mewburn.—(J. Post, Hamburg.) 
3819. Meta. Keos, P. Stwrer, Glasgow. 
3820. ENAMELLING Bricks, F. G. Pearson, Dudley. 
3821. Evecrric Lamps, A. L. Fyfe, Aldersgate-street, 
London, and J. Main, Brixton. 
: Evecrric Lamp, A, Tubini, London. 
TRANSPORTING Ecos, J. Wetter.—(A. Cruveiller, 


37 


aris.) 

3824. Uritistnc VoLaTILe Propucts, J. Wetter.—(R. 

Jennings, Baltimore, U.S.) 
3825. Bae Tres, W. C. Stiff, Birmingham, 
Dust-pans, E. Dietz and M. Deitz, Oakland, U.S. 
KitTep Faprics, C. Abel.—(H. Bukoszer, Berlin.) 
Ratsino Gasaiers, &c., M. Merichenski, Poplar. 
Dampinc Apparatus, W. Powrie, Camberwell. 
. PREPARING Tea, J. Brougham, Inverness, 

31. Miikine Cows, A. Crees, Ilminster. 
3832. Corrine Wire, &c., W. Lake.—(R. Haase and 
J. P. Recker, Indianopolis, U.S.) 


3rd September, 1881. 

3833. VaLves, A. E. Lucas, Hatton-garden, London. 

3834. Taps, W. Thompson.—(C. Whittaker, Chicago.) 

. Pranina, J. M. Wilson, Miles Platting. 

. CONDENSING Stream, L. McIntyre, Glasgow. 

. Horsts, J. Wetter.—(/. J. Hardouwin, Nantes.) 

. Ratcuet Braces, C. Neil, Sheffield. 

. Fire-Grates, C. D, Abel.—(A. Godillot, Paris.) 

3840. Prorectinc Locomotive Enornes, &c., C. Col- 
well, Southtown. 

8841. Mincine Meat, F. J. Gardner, Birmingham. 

3842, Suutr_es, 8. Tweedale, Accrington. 

2843. Bepsreaps, R. Peyton, West Hampstead. 

3844. Satts of Maonesia, &c., A. M. Clark.—(4. 
Lanquetin, Paris. 

3845. Borries, A. M. Clark.—(H. Aupécle 
and Co,, France.) 

3846. of Sopa, A. M. Clark.—(A. Lanquctin, 
Paris.) 


ith September, 1881. 

3847. Borr_es, W. Wilkinson and I. Lister, Oldham. 

3848. Sream GENERATORS, J. Blake, Manchester. 

3849, Nose-baGs, J. Archibald, Kensington, London. 

3850. Preparinc CoLourinG Martrers, J. H. Johnson, 
—(Badische Anilin and Soda Fabrik, Germany.) 

$851. Suips’ Boats, 8. Pettit, Windsor. 

$852. Heexs for Boots, &c., F. Cutlan, Cardiff. 

3853. GLope Ho.pers, J. Chatwin and H. Shipway, 
Hay Mills, Warwick. 

8854. Spotrep, &c., Yarn, B. Norton and C. Turner, 
Nortonthorpe. 

$855. Lusricants, W. J. L. Hollis, Surrey. 

8856. ARTIFICIAL FueL, W. P. Thompson.—(M. Neu- 
haus and 0. Henniges, Berlin.) 

3857. ELecTRO-MAGNETIC Motor, C. Le Sueur, Paris. 

3858. Licutina, J. Wetter.—(W. Wheeler, U.S.) 

3859. SeLr-mEssaGR, A. Angstrém, Stockholm. 

8860. Pianorortes, W. H. Squire, London, 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
8747. Rinc-sprnnina Macuines, W. R. Lake, South: 
ampton-buildings, London.—A communication from 
8. A. Jenks, Central Falls, Rhode Island, U.S8.—27th 
August, 1881. 

3768. AvromaTic Execrric RAILWAY SIGNALLING, W. 
Morgan-Brown, Southampton-buildings, London.— 
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A communication from O. Gassett and I. Fisher, 
Pittsburg, U.S.—80th August, 1881. 

$775. SELF-LEVELLING Bertus, T. C, Dunn, Boston, 
Massachusetts.—A communication from W. Miller, 
Boston, U.S.—-30th August, 1881, 

8777. Hanp Pieces for Denrat Enoines, 8. Pitt, 
Sutton.—A communication from E, 'T, Starr, Phila- 
delphia, U.8.—-80th August, 1881, 

3780, TYPE-SETTING Macnines, J. E, Munson, New 
York.—30th August, 1881. 

3813. Formine the Jornrs of Tin Vessers, &c., M. 
Benson, Chancery-lane, London. —A communication 
from A. H. Fanchers, Brooklyn, U.8.—2ad Septem- 
ber, 1881. 

3826. Dust-pans, E, L, Deitz and M. A, Dietz, Oak- 
land, U.S.—2nd September, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

3421, Excavators, &c., W. F. Batho, Westminster.—- 
20th August, 1878. 

3444. VaLves for Gas Enoines, J. Cropper and W. 
Johnson, Nottingham.—30th August, 1878, 

3656. E.ecrropes, A. H, B. Stuart-Wortley, London. 
—lith September, 1878. 

3668, Trucks, L, Sterne, Westminster.—17th Septem- 
ber, 1878. 

3481. Vatves of Ain Pumps, G. Hepburn, Liverpool.— 
8rd September, 1878, 

3630. Type-writine, J. H. Johnson, Lincoln's-inn- 
fields, London.—l4th September, 1878. 

4038, Woven Drivinc Betts, W. W. Cobbett, Green- 
wich.—1l2ta October, 1878. 

3467, Jacquarp Macuinery, J. Tinker, Holmfirth.— 
2nd September, 1878. 

3478. Venicies, J. Offord, London.—2nd September, 
1878. 

3516, Secr-cLosinc Taps, R. Brough and C. Bell, 
Sunderland.—oth September, 1878. 

$524, SEWERAGE, |, Shone, Wrexham.—5th September, 
1878. 

$549. Arracninc Hanp.es to Knives and Forks, W. H. 
Stokes, Birmingham.—7th September, 1878. 

Frituine, &e., C. G. Hill, Nottingham.—1l0th 
September, 1878. 

3470. Evecrric Licut, C. W. Harrison, South Ken- 
sington.—2vd September, 1878. 

3513. Wire Carbs, Ashworth and E. Ashworth, 
Manchester.—5th September, 1878, 

Foesxnaces, J. F. Flannery, Fenchurch-street, 
London.—tith September, 1878. 

3521, VeLocipepes, T. D. T. Sparrow, Piccadilly.-—5th 
September, 1878. 

3544. CurTinc Screw THREADS on AuGERS, P. Mackay, 
Glasgow.—7Tth September, 1878, 


Patents on which the Stamp Duty of 

£100 has been paid ¥ 

2062. Rorary Enoines, W. E. Sudlow, Oldham.—20th 
August, 1874. 

2082, Fixinc the Tupes in Stream Ciaririers, &c., 
W. R. Watson and R. A. Robertson, Glasgow.—l1st 
September, 1874. 

3017, &,, R. Waller, London.—3rd September, 


S74. 
3054. Winptasses, &c., W. M. Bullivant, London.—5th 
September, 1874. 
3101. Siuices or FLoopGares, F, G. M. Stoney, Glasgow. 
—l0th September, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 23rd September, 1881, 

1840. Sweermeats, 8. P. Wilding, London.—A com- 
munication from H. Zimmermann, Theile, and Holz- 
house.—28th April, 1881. 

1849, TREATING Correr Berries, A. Gough, Bucking- 
ham.—28th April, 1881. 

1851. Carvine Forks, W. B. Hatfield, Sheffield.— 20th 
April, 1881. 

1855. SPINNING, &c., FipROUS MATERIALS, R. Clegg and 
J. Taylor, Oldham.—20th April, 1881. 

1800. VeLocirepes, J. Harrington, St. Luke's, London. 

-29th April, 1881. 

1861, ApHEsIVE Matertats, G. W. von Nawrocki, 
Berlin.—A communication from E. R. von Portheim. 
—29th April, 1881. 

1867, Muces, J. Haughton, Manchester, and J. Roberts 
and J. Buckley, Staley Bridge.—s0th April, 1881. 
1868. SuBMARINE TorPepors, W. N. Hutchinson, 

Wellesbourne, near Bideford.—30th Apri/, 1881. 

1873. CaBLes, W. T. Henley, &c., Plaistow. 
—30th April, 1881. 

1878. Fisisuinc Woven Fasrics, M. McCullum, Barr- 
head.—2nd May, 1881. 

1892. Fisninc Nets, H. Boyce, 8. G. Boyce, and 8. 
Callaway, Sandown.—2nd May, 1881. 

1006, AssorTING and Branpinc Corks, J. Liston, 
Glasgow.—srd May, 1881. 

1028. VULCANISED CaoutcHouc, G. L. Scott, Man- 
chester.—4th May, 1881. 

10931, TrEaTING TEXTILE Fanrics, &c., H. J. Haddan, 
Westminster.—Com. from J. Tisselin.—4th May, 1881. 

1978. Sweermeats, 8. P. Wilding, London.—Com. from 
Thiele and Holzhause.—éth May, 1881. 

2004. TREATING Sewage, H. Collet, Paris.—9th May, 
1881. 
2065. Pranorortes, G, W. von Nawrocki, Berlin.—A 
communication from G. Neuhaus,—12th May, 1881. 
2066. CARBURETTING AIR, W. P. Thompson, Liverpool. 

—Acommunication from F, Chavée,—12th May, 1881. 

2001. Gas, J. Keith, Edinburgh.—13th May, 1881. 

2185, Curonoorapus, L. A. Groth, London.—Com. 
frem A. Lugrin & P. Nordmann.—1%th May, 1881. 

2516. J. Brentnall, Manfield.—9th 
June, 1881. 

2555. Water Taps, A. Harvey, Glasgow.—13th June, 
1881. 

3088, StEEL, W. T. Whiteman, London.—A communi- 
cation from C. Martin. —1l4th July, 1881. 

3009. CurTING Screw THREADs, W. R. Lake, London. 

-Com. from F. Armstrong.—15th July, 1881, 

3200, Gas, C. 8, Ellery, Bath.—22nd July, 1881. 

8307. _KnriTrED Faprics, W. Wild & T, Wild, Stewarton, 
N.B.—5th August, 1881. 

3422. Pranororte Actions, F, L, Mitchell, Halifax.— 
8th August, 1881. 

3428. Roor Principats, F. H. Beattie, Soho, near Bir- 
mingham.—8&th August, 1881. 

3434, WorkiNG Raitway Brakes, G. Westinghouse, 
jun., London.—8thk Auguat, 1881. 

3430 ReouLaTina Vatve for Raitway Brakes, G. 
Westinghouse, jun., London.—8sth August, 1881. 

3469. Rattway Brakes, A, M, Clark, London.—Com. 
from J. V. D. Reed.—10th August, 1881. 

3546. PRopucING Spray, G. W. von Nawrocki, Berlin. 
—Com., from H. Mestern.—1Uth August, 1881. 

3549, Rotts, T. Brown, Walsall.—16th August, 1881. 
i4, Lamps, J. F. Shallisand T. C. J. Thomas, London. 
—ltth August, 1881. 

3603. CoLouriNG Matters, J. H. Johnson, London.— 
A communication from Badische Anilin and Soda 
Fabrik.—18th August, 1881. 

8707, Warer-cLosets, W. R. Lake, London.—A com- 
munication from Hartford Sanitary Plumbing Com- 
pany.—26th August, 1881. 


Last day for filing opposition, 27th September, 1881. 

1877. Wueexs for Locomotives, H. Lawrence, Durham. 
—2nd May, 1881. 

1879. W. N. Hutchinson, Wellesbourne.—- 
2nd May, 1881. 

1881, Drivina Betts, W. T. Henley, Plaistow.—2rd 


May, 1881, 
pom and Suogs, A, Greer, Beswick.—2nd May, 


1888. Stoors, A. W. L. Reddie, Chancery-lane, London. 
—Com. from M. H. Wilson.—2nd May, 1881. 

1899. KNEADING Macuine. D. C. McKay and A, Knox, 
Glasgow.—8rd Moy 1881. 

= TREPLACES, M. Ingram, Manchester.—3rd May, 


1916. DesuLpHuRisING Ores, W. R, Lake, London.— 
Com. from F. W. Wiesebrock.—3rd May, 1881. 

1921, SiLk, &., J. H. Johnson, London.—A 
communication from E. Weber.—3rd May, 1881. 

1922, Evecrric Lamp, J. B. Rogers, Lombuard-street, 
London.—3rd May, 1881. 

1923. SepaRATING IRON from CHARCOAL, D, MacEachran, 
Greenock.—4th May, 1881. 

1927. Pavina Frags, &c., H. Hill, Macclesfield.—4th 
May, 1881. 

1932, Weavine Fancy Articies, T. Stevens, Newgate- 
street, London.—4th May, 1881. 

1935. Iyrant’s Feepino Bortues, J, Hickisson, Hack- 
ney.—4th May, 1881. 

1957, Sutpnuric Acip, W. Weldon, Burstow.—Com, 
from F. Benker and H. Lasne.—5th May, 1881. 

1994, Larues, G. E. Sherwin, Birmingham,—7th May, 
1881. 


2020. Barometers, B. J. B. Mills, London.—A com- 
munication from 8, Guichard & Co.—9th May, 1881. 

2028. Warerproor Canvas, &c., G. Good and W. H. 
Good, Yeovil. —10th May, 1881. 

2048, Jomnts for Sueet Articies, M. Benson, 
London,—Com. from A. H. Fancher.—10th May, 1881. 

204, VeLocipepE, G. M. E. Jones, Cambridge.—11th 
May, 1881. 

2163. Fasreninos, T. Champion, London.—18th May, 
1881 


881. 

2349. ARCHITECTURAL Movu.prnos, &c., W. Goodall, 
Liverpool.—28th May, 1881. 

2303. Swinc Woven Wire Bep Bortoms, H. Orth, 
Washington.—A communication from C, H, Dunks 
and J. B. Ryan.—38lst May, 1881. 

2300. Repucine Gray, W. P. Thompson, London.—A 
communication from W. D, Gray.—3lst May, 1881. 
2552. Woop Putp, F. Wirth, Frankfort-on-the-Maine. 
—A communication from the Society for the Manu- 

facture of Wood Pulp.—-11th June, 1881. 

2868. Privtrer's Ink, P. Jensen, Chancery-lane, Lon- 
don.-—Com. from H. Giinther.—lst Ju/y, 1881. 

$272. Bicycies, J. H. Johnson, London.—A com- 
munication from W. Rennyson.-——26th July, 1881. 

$274. Prorectina Evecrric Licuts, D. Graham, jun., 
Glasgow.—26th July, 1881. 

$444. Deracuine Horses from Carriaces, W. Walker, 
Saltburn-by-the-Sea,—%th August, 1831. 

3446, Treatinc Excreta, &., J. Haresceugh, Roch- 
dale.—9th August, 1881. 

3454. Wire Nerrinc, W. H, Johnson, Manchester.— 
9th August, 1881. 

3461. Low-water ALARM for Borters, C. H. Smith, 
Whalley.—10th August, 1881. 

$462. Finisninc Woven Fasrics, &c., D. Stewart, 
Glasgow.—10th Auguat, 1881. 

$472. Dynamo-ELEcTRIC Macuines, E. J. Harling and 
FE. Hartmann, London.—l1th August, 1881. 

3473. ELecrric Lamps, E. J. Harling and E. Hart- 
mann, London.—llth August, 1881. 

$474. Secr-1nkinG Pap, 8. Reid, Newcastle-upon-Tyne. 
—llth August, 1881._ 

3528. Foo Sicna, F. H. Holmes, West Brompton.— 

3th August, 1881. 

3536. ReGRIGERATING Macutnes, L. Sterne, D. Clerk, 
and J. B. Handyside, Glasgow,—15th August, 1881. 
3506, Putveristne Ciay, J. C. Anderson, Chicago, 

U.S.—16th August, 1881. 

3583, Sucar-caNne Mitts, D. Stewart, Glasgow.—l7th 
Auguat, 1881. 

8775. SELF-LEVELLING Bertus, T. C. Dunn, Boston, 
U.8.—Com. from W. Miller.—30th August, 1881. 

3777. Pieces for Dentrat Encrnes, 8. Pitt, 

Sutton.—Com. from E. T. Starr.—3s0th August, 1881. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 2nd September, 1881.) 


575. Ansonbent Fapric, R. H. Smithett, Hengrove, 
near Margate.—10th February, 1881. 

919. Rotary Motion, E. Edmonds, Fleet-street, Lon- 
don.—38rd March, 1881. 

934. SkeELETON Metats, T. Hyatt, Addison-gardens, 
London.—4th March, 1881. 

936. Umpretta Boxes, J. B. Seel, Davyhulme.—4th 
March, 1881. 

942. Fic Powper, F. Pool, Holborn, London.—5th 
March, 1881. 

948. Mixcinc Macuine, W. A. Barlow, London.—ith 
March, 1881. 

950. Inpicators, F. B. Hoster, Manchester. — 5th 
March, 1881. 

952. Pumps, D. McLachlan, Glasgow, N.B,—5th March, 
1881. 

961, MeTaLiic Bepsteaps, C. 8. P. Wood, Birming- 
ham.—7th March, 1881. 

975, Onpnance, J. H. Johnson, London.—7th March, 
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1881. 

992. Motive Power, H. E. Newton, London.—8th 
March, 1881. 

1000. ExpanpING MANDREL, J. Harrison, Manchester. 
— th March, 1881. 


March, 1881, 

1040. ELecrric Lamps, A. A. Common and H. F. Joel, 
London.—10tk March, 1881. 

1057. Looms for Weavine, C. Catlow, Burnley.—11th 
March, 1881. 

1065. HarRpENED Steet Wire, W. F. Bateman, York. 
—llth March, 1881. 

1077. Looms, J. Slimon, Kirkintilloch, and J. Whyte, 
Glasgow.—12th March, 1881. 

1178. Tan Connectors of Braces, T. Walker, Birming- 
ham.—17tk March, 1881. 

1223. Pumps, A. Rigg, Old Broad-street, London.—21st 
March, 1881. 

1296. Spring Sarery Vatves, T. Adams, Manchester. 
23rd March, 1881. 

1413, Sewace Works, W. H. Denham, Southsea.—31st 
March, 1881. 

1443, Scourine Grain, L. Gathmann, Chicago, U.8S.— 
lst April, 1881. 

1455. Looms for Wravine, J. Wood, Bingley.—2nrd 
April, 1881. 

2525. GLazinc Paper, T. R. Johnston, Edinburgh.— 
10th June, 1881. 

2580. Propucine ALumina, J. Webster, Solihull.—1l4th 
June, 1881. 

2047. CLEANING Frsrous W. R. Lake, 
London.— 5th July, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 6th September, 1881.) 


770. Borrites, A, Savage, New Kent-road, London.— 
23rd February, 1881. 
971. Packixa Cases, D, Grey, Maesteg.—ith March, 


881, 

988. WHEELS, E, C. F. Otto, Peckham, London.—sth 
March, 1881. 

994. ConDENSING Apparatus, J. Spence, Newcastle-on- 
Tyne.—s8th March, 1881 

99%. TuRNING LatHE, &c., O. Jones, London.—?th 
Merch, 1881. 

998, Lanpauvs, J. Lewis, T. Hammond, and J. Hillier, 
London.—9th March, 1881. 

1003. ConpDENSING MILK, F. Wirth, Frankfort-on-the- 
Maine, Germany.—9th March, 1881. 

1015. Hrets for Boots, W. Brewster, Hunslet.—9th 
March, 1881. 

1023. AMERICAN OrGaANS, G. Green and C. Savage, 
Islington, London.—10th March, 1881. 

1028. Pumprnc Macuinery, J. Wier and G. Wier, 
Glasgow.—10th March, 1881. 

1029. Carpinc Corron, F. Mills, Heywood.—10th 
March, 1881. 

1080. MusitcaL InstruMENTs; T. Paterson, London.— 
10th March, 1881. 

1033. Consuminac Smoke, G. Hunter, Leeds.—l0th 
March, 1881. 

1038. WaTER-cLoset Apparatus, W. R. Lake, London. 
—10th March, 1881. 

1044. Cure of Smokine Cuimneys, Re Douglass and J. 
Douglass, Coventry.—11th March, 1881. 


1059. Gas Lamps, W. T. Sugg and R. Pierson, West- 
minster.—11th March, 1881. 

1067. Preventina DouBLE-Twist” in Sprnnina, A. M. 
Clark, London.—llth March, 1881. 

1070. RaiLway Wires, J. Snowball and C. Warren, 
Kilburn.—12th March, 1881. 

1075. Caps for Spinninc, D. Butterfield, Keighley.— 
12th March, 1881. 

1080. FLoatinc Bripees, B. P. Stockman, Westmin- 
ster.—12th March, 1881. 

1089. Motors, D. Clerk, Glasgow.—14th March, 1881. 

1103. Fasteninos for Suirt Srups, J. M. Banks, Bir- 
mingham.—l4th March, 1881. 

1111. Expanpinc J. Hawthorn, J. P. Liddell, 
and P. Hawthorn, Newtown.—15th March, 1881. 

1185. Macnine Guns, F. Lobel, Brighton. — 18th 
March, 1881, 

1210. Barus, J. Bernard, Great Winchester-street, 
London.—19th March, 1881. 

1222. BREECH-LOADING SMALL-ARMs, W. H. Monks, 
Chester.—19th March, 1881. 

1260. REVERSIBLE GARMENTS, W. E. Gedge, London.— 
March, 1881. 

1265. Uncoupiine, &c., C. F. C. Morris-and F. H. 
Bennett, London.—22”d March, 1881. 

1269. Neckties, 8. W. Robinson, Nottingham.—22ad 
March, 1881. 

1273. Wueexs, A. C. Uljée and J. Cleminson, London. 
—22nd March, 1881. 

1274. Fixinc Tires, A. C. Uljée and J. Cleminson, 
London.—22nd March, 1881. 

1287. DepiLatory Process for Hrpes, A. M. Clark, 
London,.—23rd March, 1881. 

1483. Cocks, VaLves, &c., J. Ingleby, Manchester.— 
5th Apri, 1881. 

1562, Soap, H. H. Lake, Southampton-buildings, Lon- 
don.—9th April, 1881. 

1705. Drittinc Macuine, H. F. Parsons, San Fran- 
cisco.—19th April, 1881. 

1787. Dynamo-ELECTRIC Macuives, A. M. Clark, Chan- 
cery-lane, London, —25th April, 1881. 

2428. CLEANING Knives, J. Hargrave, Burley.—2ad 
June, 1881. 

2485, Spinninc and Twistinc Macuinery, P. Smith, 
jun., and 8. Ambler, Keighley.—8th June, 1881. 

2494. Compounps of Leap and Zinc, A. French, 
Morriston,.—8th June, 1881. 

$187. Lactic Acip, H. J. Haddan, Kensington, 
London.—19tk July, 1881. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


250. Precinc Dovstep Yarns, &c., G. Balfe.—20th 
January, 1880. 6d. 

The twist is removed from a portion of each of the 
two ends to be united. The separate strands of the 
yarn are then united either by tying, gumming, or 
twisting, but so arranging such tyings or joinings of 
the separate strands or threads that no two are coinci- 
dent. After the strands have been united as above, 
the twist which has been transferred from the parts 
being united to another part of the yarn, is now 
allowed to return to the parts which had previously 
been untwisted. Suitable machinery is described. 
260. Seats or Tricycies, &c., J. Turner, J. A. Lamp- 

lugh, and G, F. Brown.—20th January, 1881. 6d. 

This consists principally of two parts, the seat 
proper, on which the rider sits, and an adjustable 
support or rest for the back of the rider, the whole 
being carried by two springs, one over the fore and 
aft centre line of the tricycle or other similar vehicle, 
and the other at right angles to that line. 

266. Propvuction oF SURFACES FOR PRINTING, &c., 
J. J. Sachs.—2ist January, 1881. 6d. 

This consists partly in the process for the production 
of surfaces for printing, stamping, or embossing, in 
which a sac-simile of an object is produced by the 
action of light on paper or other suitable close or 
flexible material, covered with a sensitive layer and 
resist, and in which the sensitive layer and resist 
bearing the fac-simile of the object are treated in a 
suitable manner and then applied to the surface of a 
roller or other body, which is finally etched in an 
etching solution. 

800. Workrne Raitway Switcues, &., Edwards. 
—22nd January, 1881. 8d. 

A longitudinal bar is mounted on radial arms at the 
side of one of the rails, so as to be capable of a reci- 
procating motion, and when moved in one direction 
or the other, of rising above the level of the rail—or 


{360 


of the bottom of the flanges of the wheels—turning 
_ its radial arms, and the motion being continued, 
of again falling below the said level, the arrangement 
being such that the bar is prevented from being 


1052. Boots, Suors, &c., K. Proctor, Burnley.—11th | moved during the passage of a train, and consequentl 


March, 1881, 


that any actuating apparatus connected with su: 


bar is also rendered inoperative during the time that 
the train is passing. For the purpose of locking or 
securing the switch tongues, bolts or cam levers are 
employed, which are connected with the longitudinal 
bar in such a manner that such bolts or cam levers 
and the longitudinal bar shall work in unison, that is 
to say, that when the longitudinal bar is locked by 
the passage of a train over it, and changein the point 

shall be rendered impossible. The drawing repre 

sents a plan of a portion of a line of railway, showing 
a switch with apparatus applied thereto, according to 
one mode of carrying out the invention, for locking 
or securing the points in position, the apparatus being 
adapted for double-junction points. 


809. CuLtivatinc Laxnp By Steam Power, F. 
Briitsche.—24th January, 1881. 6d. 

This consists, First, of a double-machine steam 
plough system moving the implement through ropes ; 
Secondly, of a single-machine steam plough system, 
combined with an anchor or other firm object on the 
opposite side of the field through a pulley also placed 
opposite the machine, the connection of the rope 
rope with the anchor being readily yntied and used 

‘or varying distances ; Thirdly, the arrangement of 
pulleys on the locomotive in such a manner that the 
ropes pass between the two carrying axles of the loco- 
motive, the ropes passing parallel over the anchor for 
a distance equal to the diameter of the pulley oppe- 
site to the machine. 


322. Suirs or VEssELs, C. Cullen.—25th January, 1881. 


The decks of the vessel are constructed of two sets 
of iron plates, so connected together as to form air 
chambers. 

AIR UNDER PRESSURE TO FURNACES, 
&e., C. Haupt.—2ith January, 1881. 6d. 

This consists principally in the arrangement of 
channels A for conducting the current of air, which 
channels conduct compressed air under as well as over 


the fire-bars, and are ded with a damper or a 
similar device, by setting which the relative propor- 
— of the air entering above and below can be regu- 


334. WasHING AND SeparatinG Ores, &c., D. Burns. 
—25th January, 1881. 6d. 

This relates to improvements on patent No. 1244, 
dated 29th March, 1877, and consists, First, in placing 
the pressure pipe in the interior of the machine, giving 
it a symmetrical figure, and allowing the water to flow 
from the bottom, thus giving an equally diffused and 
balanced action of the water through the perforated 
plate and on the substance treated ; Secondly, of an 
adjustable valve to regulate the amount of flow of 
water, and therefore the force of the same at each 
pulsation. 


336. MecuanicaL Motion ror Impartinc INTER- 
MITTENT Rotary Action, &c., M. Gandy.—25th 
January, 1881. 6d. 

This consists of a cam-worm or screw, that is,a 
worm or screw A, the thread or threads C of which 
have only pitch on the worm barrel for a certain are 


of the periphery thereof, the pitch being equal to the 

intermittent movement required. The cam-worm or 

screw works on wheel B, which has rollers or pins on 

its periphery, which take into the thread of the cam- 

worm or screw. 

342. “ Hansom” Cass, W. Johnstone.—26th January, 
18sl. 6d. 

This consists in the arrangement or combination of 
the parts of ahhansom cab or vehicle, so constructed 
that the panels or glass frames may be lowered, and 
the upper framework and roof folded down to form an 
open carriage. 


361. Sapptes ror Horses, Muss, &c., A. Schole- 
Held.—27th January, 1881. 4d. 
This consists in the employment of hinged or self- 
adjusting panels or cushions, 


363. VerticaL Steam Borers, W. Lord.—27th Jan- 
uary, 1881. bd. 

The drawing shows an elevation in section of a 
boiler with four flued tubes. A is the shell of the 
boiler ; B, the vertical flued tubes ; C, the cross tubes ; 
and D, the furnace bars ; E is the bottom plate of the 
boiler, to which the flues B are rivetted; F, are 


flanged tubes which form the firing holes for the 
furnaces at the bottom of the vertical tubes. Each 
vertical flued tube has an uptake G rivetted to the 
crown of the tube and to the top ‘of the boiler H. The 
crowns of the vertical tubes are made corrugated, to 
allow for expansion and contraction. 
378. Devices ror SHOEING OR PROTECTING THE 
Feet or Horses, J. Oford.—28th January, 1881. 


6d. 
This consists of a shoe or plate adapted to be secured 


to the hoof of a horse or other animal, and provided . 


with a flexible or elastic pad or piece. 
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380. CLostnc anp Fastentne Doors, W. Leggott.— 
28th January, 1881. 6d. 

Into the bottom of the han; style of the door is 

the centre of a toothed pinion, which 
works inte a rack placed in guides; at the end of this 

rack is a screwed spindle, round which is coiled a 

spring secured in its position by a slight tension 

caused by nut and washer upon the same; this nut 
and washer have to regulate the amount of 
tension required on the spring. 

384. Tosacco Pires, C. M. P. H. Triscott.—28th Jan- 
wary, 1881. 4d. 

This consists in the continuation of the stem across 
the bowl of a tobacco pipe, having the hole in the 
extreme end of the stem within the bow] stopped, and 
ins' thereof the aperture in the under part of the 
stem about the centre of the bowl. 

389. Manuracture or InpIA-RUBBER Hose, J. Bur- 
C. Thorpe, and T. Oatley.—28th January, 

- 6d. 

This consists in manufacturing india-rubber hose 
with an external seamless coating of rubber compound 
applied by mechanical pressure. 

393. Cuarss ror Driving oR RECEIVING MoTIoN 
FrroM WHEELS OR PULLEYs, F. Ley.—28th January, 
1881.—(A communication jrom J. M. Dodge.) 6d. 

This consists in the construction of driving chains 
of links having projections standing out from and 


formed in one piece with them, such projections being 
made narrow as com with and in the direction 
of the length of the link, and shaped to enter into 
a V groove or grooves, or fit over a V projection or 
> ee, formed around the circumference of a 
w 


394. Prarssure Recutatinc Gas Burners, W. W. 
Wynne.—28th January, 1881.—(A communication 
from J. N. Chamberlain and A. W. Rice.—(Com- 
plete.) 6d. 

This relates to the construction of a gas burner 
which operates automatically to allow a given number 
of cubic feet of gas to pass through it each hour, un- 
influenced by any variations of pressure in the gas 
mains or supply pipes to cause the quantity of gas 
passing ugh it to vary to any considerable degree. 
395. Press on MACHINE FoR Propucinc CoLovRED 

Emsossep Impressions FROM A Dik, J. &. Sworder. 
—29th January, 1881. 8d. 

This consists of a vertical hand screw embossing 
press with plunger carrying a die, unconnected with 
and arranged vertically underneath the screw, and 
lifted to its highest position by a spring or weight, and 
capable of vertical adjustment, the back part of the 
casting or head of press being hollowed out to receive 
a horizontal inking apparatus, consisting of a ductor, 
inking plate, inking rollers, and roller carriage, a cam 
fixed under the fiy-wheel giving motion to the roller 
—- through the medium of vibrating levers fixed 
on a horizon shaft; one of these levers 
horizontally carrying a roller, kept in contact with the 
lower face of a cam by a spring or weight, the other 
lever arranged vertically connected with the roller 
carriage, the ductor, and inking-plate being made to 
partically revolve at each stroke of the press, and the 
ductor, inking plate, and rollers, being to 
readily disconnect. 

397. Fire-arms, J. T. and J. Rogers. 
—29th January, 1881. 4d. 

This consists in constructing the body with a lever 
pivotted within each lock hole, one end resting under 
the hammer, and the other under the barrel, so that 
the act of opening the breach for loading causes the 
falling barrels to bear upon the ends of the levers 
beneath them, and the other end lifts the hammers 
into bent. A small spring acting on the lever throws 
it back into position. 


308. Scares, H. J. Haddan.—29th January, 1881.—(A 
communication from L. Colassot.) 4d. 

consists in providing the scale beam with a 
heavy rod attached near the centre of the beam form- 
ing an angle of about 50 deg. or 60 deg. with the latter. 
This tor keeps the beam at an oblicue position. 
All parts without the regulator should be perfectly 
equilibrated, the regulator rigid, and the centre of 
gravity should coincide with the axis of su.pension, 
so that the scale is in a state of indifferent equilibrium, 
the cups or platforms remaining in any position that 
may be given them. 


407. Looms, J. Kenyon.—29th January, 1881. 6d. 

This consists, First, in making the end of the strap 
fork that passes —— the stop rod—or through a 
bracket of the stop —of square or oblong section. 
Secondly, in covering the foot of the picking shaft 
with a shoe or bush of cast iron; thirdly, in improve- 
ments in shuttle boxes; fourthly, in the links for 
holding the weight rope. 

408. Stream Evorne, &c., H. H. Lake.—29th January, 
1881.—(A communication from P. and F. £. 
Besnard.) 6d. 

This consists, First, in the cylinder and piston bei: 
both formed in two parts suitably connected with eac! 
other, so as to allow the shaft which passes through 
the said cylinder and piston to be placed in position ; 
Secondly, in the piston formed in two parts and 


having recesses in its body to age the passage of 
the arms of the crank shaft when the latter rotates, 
and to receive a sliding piece which serves as a bear- 
ing for the crank pin of this shaft, so that the move- 
ments of the said piston effect the rotation of the said 
shaft without intermediate mechanism. 

411. Sprsninc anv Dovsiinc Corton, &c., J. Hodgkin- 

son.—31st January, 1881. 6d. 

This relates to throstle spinning and doublin 
frames, in which an oil reservoir or cup is emplo’ ~ 4 
which is fitted in the ordinary manner in the bolster 
rail, and is provided with a boss or centre bearin; 
the requisite length, and round which is ca 
revolve a wharve or pulley, the bearing being 


to 
formed 


by a tube, or if preferred, may be cast with the wharve 
or which when revolving becomes self-lubri- 
cating. To the revolving wharve or tube is attached 
an inverted flyer, the oi cup, boss, or centre bearin, 
being hollow to allow the spindle to pass through, an 
bear the bobbin on a braid which is fixed on the 


spindle above the top bearing, and may be stationary 

or revolve, as may be required, for the pw of 

effecting and regulating the drag upon the bobbins. 

416. Comsrvep Low WaTER ALARM AND SaFETY VALVE 
For Steam Boi.ers, G. Wilson.—3lst January, 
1881. 6d. 

This consists of a small dome or chamber fixed on 
top of the boiler, the said chamber being divided by a 
diaphragm into an upper and lower chamber, of which 
the former has a whistle fixed upon it, and the latter 
is in permanent communication with the steam 5: 
of the boiler. The low water alarm valve is seated in 
the dia: and opens downwards, and is formed 
on a stem rising through the top of the boiler shell, 
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and having a float attached to its lower end, whereby 
the valve is kept closed so long as there is sufficient 
water in the boiler, but opened by the descent of the 
float when the water falls below the proper level, 
whereupon steam is admitted to the upper chamber 
and the whistle sounded. The safety valve, which is 
also seated in the diaphragm, opens upwards, and is 
loaded by means of a spring adjusted by a perforated 
screw, according to the pressure at which it is desired 
that the valve shall operate 

418. Srorrers ror Borties, &c., B. Zibach.—31s 

January, 1881. 6d. 

A short piece of pipe, stopped at its inner end, and 
provided with collars at or near its outer and inner 
ends to prevent it from falling into the bottle when 
the pressure is not on, or blowing out of it when the 

ure is on, is free to move for a short distance in 
or out of a short pipe or socket, attached to or 
forming = of a cap which fits over the neck of the 
bottle. is cap may be secured to the bottle by one 
or more, but preferably two clips or ears projecting 
from it, and fitting over a collar upon the necx of the 
bottle. The collar has spaces provided for the clips tu 
pass through, and the capis then turned partly round 
and is thereby secured from pulling or blowing off ; a 
packing ring or equivalent, which may be of india- 
= or the like, is placed between the cap and the 
collar. 


420. Makinc Stereotype Puiates, C. Pieper.—lst Feb- 
ruary, 1881.—{A communication from A. Faber.)— 
(Not proceeded with.) 2d. 

This relates more ially to the matrices in which 
the plates are cast, and to an apparatus in which the 
matrices are dried. 


427. APPARATUS APPLICABLE TO THE SHOES OF 
Horses, R. Ingram.—lset February, 1881. 6d. 

This consists, First, of a plate provided with roughs 
capable of being readily fixed into or detached from 
the shoe of a horse or mule; Secondly, in the com- 
bination of set screws and tongues or spikes, which 
may be forced between the shoe and hoof with the 
roughing plate ; Thirdly, in the combination of a heel 
piece or drag, fitted with packing pieces suitable to 
the weather or road, with the roughing plate. 


429. Exastic Lrxrnos ror Beer Casks, &c., 0. Wolf. 
—lst February, 1881.—{A communication from T. 
Remus.)—(Not proceeded with.) 

The cask may be formed of two halves attached to 
each other by means of angle iron rings or hoops and 
screw bolts, so as to form a watertight cask. The 
elastic lining is applied, say, to the upper half of the 
cask, and it lies snugly against the inner walls there- 
of, and is held at its edge between the abutting ends 
of of 80 also serves 
as an air and wa’ ‘or the es of the 
two abutting halves of the ¢ cask, ode 
430. For AERIAL NavicaTIoN, Right Rev. 

Monsignor T. J. Capel and Rev, A. de la Pauze.— 
lst February, 1881.—(Not proceeded with.) 2d. 

This consists in a suitable car or boat built as lightly 
as is consistent with strength. 

432. Macurvery ror GRINDING oR SHAPING RAZOR 
H. H. Lake.—1st February, 1881.—{A com- 
munication from J. D. Frary.) 6d. 

This consists in the combination of a revolving 
grinder, a carriage having a reciprocating movement 
im ted to it in a plane el to the axis of the 
grinder, a pivotted the said reciprocat- 

4 , and carrying a matrix at one end to pre- 
sent the Danks to the grinder, the other end of The 
said holder being pivotted in a fixed vertical line in- 
dependent of the said carriage, whereby a combined 

procating and rocking movement is imparted to 
the holder in a plane practically parallel with the 
plane of the said carriage. 

435. APPARATUS FOR USE IN DRESSING MILLSTONES, 
E. Scholes.—2nd February, 1881. 6d. 

The pick is mounted upon as handle or lever, 
and for the said lever is provided a fulcrum which 
permits the pick to be traversed ina straight line, and 
the said handle or lever is raised by means of a 
revolving cam, and ascrew and feed motion is em- 
ployed to advance the pickgo the extent of the dis- 
tance between the cracks. 

439. Hancinc or Surrortinc SASHES AND 
Burnps, &., J. Hill.—2nd February, 1881.— 
(Not proceeded with.) 2d. 

This consists essentially in raising, holding, and 
lowering sashes by means of a movable holding lever 
working upon a rod or wire. 


441. Joints ror Pirss, J. S. Fairfax.—2nd February, 
1881.—(Partly a communication from W. Painter.) 
10d 


This relates to improvements on patent No. 39, 
dated 8rd January, 1878. The pipes are made with a 
groove, indent, or recess, so arranged that it may con- 

or receive a gasket or ring of metal, leather, 
paper, or other suitable material made with a con- 
cavity or cup-shaped, so that hydraulic or other suit- 
able pressure being — the gasket or ring will be 
compressed, extended, or spread, so as to come closely 
into contact with the sides or surfaces of the groove, 
recess, or spigot fitting the same and preventing 
leakage. 


442. Fire, J. C. Hudson.—2nd 
February, 1881. 6d. 

ists in the arrang t of a chemical fire 

engine, wherein a weight or bolt contained within a 

perforated tube or guided by standards descends to 

reak a bottle containing acid, the descent of the 

= being caused by turning the engine upside 
own, 


443. Horse Gear ror Driving Macuinery, 2. A. 
Lister and W. Priestley.—2nd February, 1881.— 
(Not proceeded with.) 2d. 

A strong cylindrical foundation casting is employed 
having a suitable number of arms anda centre or boss, 
which boss carries an upright shaft on which revolves 
aspur, toothed, or friction pinion, and on the outside 
is provided a spur, toothed, or friction ring. Revolv- 
ing on the upright shaft is a cast iron disc, which 
serves for the purpose of a covering plate, an attach- 
ment for the usual poles, and also as a carrier for one 
or more spur, toothed, or friction intermediate or 
counter wheels, which gear into the ring and pinion. 
444. Vatves ror Sream 7. Rigg.—2nd 

February, 1881.—{Not proceeded with.) 2d. 

In constructing steam valves or lators for steam 
engines, upon the steam pipe is fitted an ordinary sto 
valve a slide, which can be raised an 
lowered in a rectangular space, but surrounding the 
back, and two sides of such slide is fitted in such 
rectangular space; also a metallic saddle-piece or 
casing, which is so constructed as to relieve the 
slide of the pressure which would otherwise be 
exerted thereon. 


445. Manvuracrvrtne Potrery anp EARTHENWARE, 
T. Willet.—2nd February, 1881.—(Not proceeded 
with.) 2 

Ins of snulaging 03 r or other mechanism 
for revolving the mould, and having a tool either held 
stationary by hand or in a jolley, for forming the 
interior or exterior as heretofore, a table is arranged 
capable of turning on a central vertical axis, and 
round this table are formed suitable recesses to receive 
the moulds, and by suitable mechanism this table is 
caused to have an intermittent revolving motion, 
whereby it remains stationary whilst the articles are 
being made, and then has a revolution given 
to it to bring the next set of moulds under the 
revolving tools. 


446. Makino Metat Tubes, &c., J. R. Cassels and T. 
Morton.—2nd February, 1881. 6d. 

This consists in the system of making a metal tube, 
according to which a rough Lar, or pile, or bloom, is 
first rolled by separate stages into the form of a flat 
strip, and is subsequently rolled also a a 
stages, so as to be bended and further uced, and 
finally formed intoa tube-like skelp, the piece of metal 
being operated on throughout its entire length at each 
stage before being subjected to the succeeding stage. 


447. Manvractoure or Cast Iron Pires, &€., H. Swift. 
—2nd February, 1881.—(Not proceeded with.) 2d. 

This consists of an upright circular pattern having 
at its base a toothed whet, the centre of which works 
upon a vertical worm ; the toothed wheel is actuated 
by two pinions sliding in square upright shafts, 
which may be driven by bevel wheel or otherwise. 
The toothed wheel has a boss cast on the underside, 
which passes through the centre of a guide or lifting 
plate, to which it is attached by a loose overlapping 
flange secured to the boss by set screws or bolts, 
The guide or lifting plate has two circular holes to fit 
bosses cast on the lower side of the pinions, through 
which pass the two square upright shafts, and having 
angles at each corner corresponding to the four 
upright stanchions forming the framework. The 
pattern is raised by the toothed wheel, being revolved 
on the upright worm, and the guide plate attached 
to it raises the pinions on the square shafts, from 
which the motion is derived, 


451. Tvse Expanper, G. Allix.—2nd February, 1881. 
—(Not proceeded with.) 2d. ; 

This relates to a tube expander, composed of a radial 
slotted solid edged washer or plate, in the slots of 
which the required number of rollers are fitted, and 
are forced towards the outer ends of the slots by a 
aon plug or rod to the desired distance. e 
rollers have each an auxiliary groove or recess to 
engage in the slots, the shoulders resting against the 
washer, which also keeps them in position, 


452. Biacksmitus’ Heartus, &c., R. R. Gubbins.— 
2nd February, 1881. 6d. 

This consists, First, of a blacksmith’s hearth, the 
frame of which is of sheet metal connected and built 
up with corner pieces and collared bolt pins and nuts 
for receiving the hearth side plates and bottom 
carrying the driving mechanism ; Secondly, the com- 
bination with a tubularly mounted bearing of the fly- 
wheel, the clutch-box mechanism, and ing quad- 
rant, with setting screw for adjustment of the bearing 
in the eye of an arm. 


453. Hurptes, Fencine, &c., J. Sheldon.—3rd Feb- 
ruary, 1880. 8d 
This consists in making in the bars to be connected 
together recesses extending preferably about half way 
across them, and connecting the said together, so 
as to build up the structure by introducing the uncut 
away parts of one bar into the cut away parts of the 
other bar, so that they interlock, and securing the 
interlocked bars in their places by links or wedges 
mp a around or through them where they cross, or 
y the frames in which the crossing bars are held in 
making window frames and other like structures ; also 
the combination with hurdles or continuous or other 
fencing of barbs for converting the hurdles or fencing 
into barbed hurdles or fencing. 
454. Taps anp Vatves, B. J. Collis and J. D. Ready. 
—3rd February, 1881. 6d. 
This relates to the construction and employment of 
apparatus for —- — and valves (used in lieu of 
=——* be readily an ely fixed to beer casks and 
other vessels and articles containing the fluid to be 
drawn off, when such apparatus is composed, First, of 


an internally screwed bush fixed permanently to the 
cask or other vessel or article ; Secondly, of a screwed 
tail to the tap (or valve in lieu thereof) enabling it to 
be screwed within the bush, and a shaped end to the 
tail to take into a correspondingly shaped end of a 
plug; Thirdly, o&a valve to bear against the inner face 
of the bush ; and Fourthly, of a screwed plug either 
swivelled to or formed solid with, or fixed rigidly to 


the last-mentioned valve, and shaped at its inner end 
to take into the correspondingly shaped end on the 
tail of the tap (or valve used in lieu thereof), and thus 
be screwed or unscrewed within the bush by means of 
the tap (or valve in lieu thereof). 


457. Sream BorLer and OTHER FuRNACES FoR Burn- 
ino Gas, B. J. B. Mills.—8rd February, 1881.—(A 
communication from A. L. Holley.) 6d. 

This relates to a combustion apparatus consisting of 
the alternate ports A, G, and the diaphragm F, so 


piesed over them as to throw together the jets issuing 
rom said ports, and to form a hot chamber W for 
igniting and burning the mixture. 
458. Brewino, A. Manbre.—3rd February, 1881. 6d 
This relates to the production of ale, stout, porter, 
or like fermented liquors from malt worts mixed with 
worts made from either maize, rice, barley, big, oats, 
wheat, darn, mullet, sago, mandioca, potatoes, arrow- 
root, or equivalent substances, su worts being 
separately prepared and treated, so as to effect the 
removal of noxious ingredients therefrom, and subse- 
quently mixed and fermented together. 
460. PREVENTING THE Explosion or Lamps, 
&c., A. Bonneville.—3rd February, 1881.—{A com 
munication from J. F. Delaure.)—{Not proceeded with.) 


4d. 

When the lamp is upset or required to be extin- 
guished a weight is displaced, which frees a spring, 
and through suitable levers and accessories, causes ap 
extinguishing cap to extinguish the flame. 

462. Sprnnina anp Twistinc Macuinery, 7. Craven 
and J. Crabtree.—3rd February, 1881. 6d. 

This consists in mounting revolving guides behind 
the back rollers, through and between which the 
roving is om, after which it passes between 
metallic rollers, whereby the roving is gradually 
drawn or reduced. 

463. Fustian Corps, D, Dewhirst and S. Crossley.— 
3rd February, eso proceeded with.) 2d. 

The rib is composed of alternate through or cross 
threads and half or broken threads, then another 
through or cross thread, and so on. 


467. CompounpDs ror TREATMENT OF 
Disease, C. W. House.—dth February, 1881.—(Not 
proceeded with.) 2d. 

The compound for the drink is composed of sulphur, 
nitrate of potash, carraway seeds, and assafoetida, 
given in warm water. The lotion for the mouth is 
composed of vinegar, salt, and alum, and the lotion for 
the feet is composed of Stockholm tar, sulphuric acid, 
and borax. 

468. Tips ror Boots anv Suoes, J. Smith.—4th 
February, 1881.—{Not proceeded with.) 2d. 

Tkis consists of an annular metal tip capable of 
being revolved to compensate for uneven wear, 


469. Permanent Way or Raitways, Long.—4th 
February, 1881, 6d. 

The drawing is a transverse section of a rail chair. 
A is the chair constructed of cast metal, C isa 
standard shaped to fit one side of the rail, D straight 
standard formed or made with a horizontal recess E, 


F truss piece shaped at one side to fit the rail, and at 

the other to fit the straight standard ; G recess in the 

truss piece F arranged so as to be opposite to the reces< 

in the standard C ; wedges pass through the recesse« 

E G, and are entered at opposite sides. 

470. Ain Compressors, &c., C. T. Owen.—5th Feb- 
ruary, 1881. 6d. 


of an arrang t of compensating 
beams or levers by which the equal or varying _— 
exerted by the prime mover is given off to the air 
compressing piston (to overcome the varying resist- 
ance) in such a manner as to a utilise the power 
and obtain the greatest result therefrom, the said 
compensating beams or levers obviating the necessity 
of a heavy fly-wheel as ordinarily used. 
472. APPARATUS FOR PREPARING MATERIALS FOR 
J. Collins.—4th February, 1881. 


This consists in the combination of settling 
apparatus with the breaking and beating or pulping 


engines ordinarily employed in paper-making. Tho 

aie is a general plan of the settling table. 

and G. Fuller.—Ast ebruary, 1881. ot pro- 
ceeded with, 2d, 

The inventors employ in an otherwise complete gal- 
vanic element an additional separate porous cell to 
hold a reserve of the exciting fluid. 

477. Fitter ror CLeansine Beer, &c., T. Dunlevie. 
—4th February, 1881. 4d. 

The beer or other liquid Fm J from the cask is 
filtered by means of three of perforated coer 
or wire gauze, forming chambers in a hollow cylinder 
fitted to the cock or tap. 

4'78. Neckties orn Scarrs, W. R. Lake.—4th Feb- 
ruary, 1881.—(A communication from Messrs. Fish, 
Clerk, and yoy proceeded with.) 2d. 

This consists in forming one or more joints or 
flexible lines in the “shield” or stiffening piece, con- 
stituting the foundation for the upper end of the 
scarf, so that whilst affording firm support thereto in 
one direction, the shield yield in another. 

479. Money TIL1s, G. B. Absell.—4th February, 1881. 
—(Not proceeded with.) 2d. 

This consists in apparatus wherein the change in 
silver to be given for a gold coin is locked up ready 
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for delivery; and only to be by the placing 

in the till the Dee weighted coin for which the 

change is to be given, such appreciation of the value 

being determined by the operator, and not by the 

apparatus. 

481. Cups, W. R. Wills.—4th February, 
1881.—(Not proce with.) 2d. 

To the front or bottom plate of a tram or to the 
buffers of the tram is affixed one arm or blade of a 
ed of gripping tongs or pincers, the said arm being 

xed to the tram by means of a base plate made in 
one piece with the said arm, This arm no motion, 
but jointed to it is another or movable arm, which by 
being turned round upon its joint opens or closes the 
acting ends of the tongs, so as to make the said end 
grip or loose anything placed between them. 


482. Hor Arr Enarnes, A. M. Clark.—4th February, 
1881. - (A communication from A. S. Lyman.)—(Not 
proceeded with.) 

The generator consists of three main parts, viz., the 
upper part or cooler, which is surrounded by an outer 
jacket forming a water space ; the lower part or heater, 
which is made of cast iron or steel, and which is con- 
nected with the heater of the working cylinder and 
the centre part, which is made of light and strong lap 
welded sheet iron or steel tubing, which will not con- 
duct heat rapidly, and which has a bore larger than 
the outside of a displacer contained within the 
generator for the reception of the economiser or 
regenerator between the two. 


483. Wueets ror Venicies, A. M. Clark.—4th Feb- 
ruary, 1881.—(A communication from A. Blasce.) 


This relates to apparatus for the manufacture of 
wheels described in patent No. 232, dated January 
19th, 1881. It also relates to a method of putting, 

ressing, and securing together the parts forming the 

hub proper, The felly of the wheel is composed of 
wood, and the hub proper is formed of the butts of the 
spokes having a dovetailed shape ; also wooden and 
metal rings that fit on opposite sides of the spoke 
butts and are firmly clamped in place by means of 
screws that pass transversely through all the parts. 
The apparatus is adapted for holding the laminw of 
the felly while being successively put in place, also 
while the spokes are being inserted and the hub parts 
applied, and it enables the parts of the wheel to be 
quickly and cheaply put together. The parts compos- 
ing the hub proper are forced together by powerful 
pressure. 

484. Grinpinc Corn or Grain, W. R. Lake.—4th 
February, 1881.—{A communication from J. T., R. 
K.and B. H. Noye.)—{Not vroceeded with.) 4d. 

The apparatus consists chiefly in the pec con- 
struction and arrangement of the grooves and ribs 
upon the rolls ; also in the means whereby the rolls 
are adjusted towards and from each other, and in a 
series of such rolls graded in respect to fineness or 
number of grooves to the inch with intermediate bolts, 
the several sets acting in succession of grade. 

485. Measvurine Borriine Liquips, J. Hepple- 
stone.—4th February, 1881.—(Not proceeded with.) 
2d. 

This relates to impr ts on apparatus for mea- 
suring and bottling ale, wine, and other liquids which 
are drawn direct from the cask or other vessel and 
passed through a measure to the bottle without being 
exposed to the air. 

486. Gassinc Yarns or Tureaps or Corton, &. J., 
M. Cryer.—4th February, 1881. 8d. 

The principle feature of novelty consists in so con- 
structing the gas burners, which are made in the form 
of a fork, with two, three, four, or more prongs, having 
holes perforated along the sides of the prongs, which 
are drilled in a diagonal form, so that the jets of gas 


when lighted combine, by which an increased heat is 
obtained with a less consumption of gas, and a more 
pure flame than hitherto. The drawing is an end 
elevation of a gassing frame. G is the gas burner 
fixed on the gas pipe. 


487. Toorn-cearinc Wuee s, Putters, &., W., J., 
and BE. Whittaker.—4th February, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to the novel method of fixing the rim 
of a cog-wheel or pulley to the arms or spokes for the 
— of reducing or minimising their liability to 

ture. 

401. Sarery AppLiANce ror Securte Scarr Pins, J. 
Foxlow.—5th February, 1881. 4d. 

This consists in the employment of a removable 
cross pf or stop screwed into a scarf pin, 

404. Corvin Mounts, W. G. Appleford.—5th 
February, 1881.—(Not proceeded with.) 2d. 

The outside pivot handles are sustained with one 
plate, which may be firmly fastened at its two extre- 
mities by two screws, one at each end. 

407. IMprovEMENTs IN ELECTRO-MAGNETIC INDUCTION 
Macuines, H. Wilde.—5th February, 1881. 6d. 

This invention consists of a method of constructing 
electro-magnetic induction machines with multiple 


ar to their y. The figure gives 
a section of the machine. A A are wheels or discs 
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made of brass or other non-magnetic metal, and the 
are slit in a radial direction towards the centre of 
armature, B B are armatures with pole pieces B! Bl, 
the slits in which coincide with the slits in the wheels. 


The pole pieces are fitted in recesses in the brass 
wheue A, and are retained in proper position by screw 
pins B?; C C are electro-magnets with pole pieces D 
slit radially, and about one-half larger in diameter 
than the diameter of the cores, while the pole pieces 
B! B! are about one-sixth larger in diameter than the 
armature cores. The electro- ets may be excited 
by a separate small machine, or by one or more arma- 
ture coils of the same machine as described in patents 
Nos. 3006, 1863 ; 2762, 1865; and 842, 1867. When direct 
currents are - vr an electro-magnet is whic 
is connected with a switch and excited by a major 
current; this shunts the current through the machine 
till the external circuit is re-established, and so avoids 
sparking on the commutator. 


499. Hammer.ess BREECH-LOADING FIRE- ARMS, 
H. A. Thorn.—5th February, 1881.—(Not proceeded 
with.) 2d. 

This consists in affixing an extension piece to the 
* steel lump” on the barrel of a gun, which extension 
piece, in the act of opening or closing the gun, acts as an 

‘elevator,” passing through the face of the breech 
action. The elevator presses against the tumbler of 
the lock, raising it from ‘‘ barer” to ‘‘ full cock.” The 
back portion of the elevator, in its movement from 

“barer”’ to “full cock,” gives motion to aslide, which 

acts upon the safety bolt for sears and triggers, and so 

effectually locks the latter, thus preventing any acci- 
dental discharge of the gun. 


502. Warerproor GaRMENTs, J. 7. Goudie.—5th Feb- 
ruary, 1881. 6d. 

This consists in the forming of waterproof gar- 
ments with or without an inner layer or lining of 
unproofed or porous cloth, with ventilating inlet 
openings in the lower body, and corresponding outlet 
openings at or near the collar of the garment. 


504. TREATMENT AND PREPARING Maize, Bar.ey, 
.» FOR BREWING, COLOURING, AND FLAVOURING 
Beer, Porter, &c., J. Boydell.—5th February, 1881. 

4d. 


The grain is thoroughly steamed. Through it is 
a stream or jet of water to cleanse it, and 
afterwards a current of hot air is forced through it. 
The grain is then roasted in cylinders or otherwise in 
a similar manner to ordinary malt. 


507. Packixo ror Steam Encines, &c., A. Brydges. 
5th February, 1881.—(A communication from W. 
Wolff, sen.—{ Not proceeded with.) 2d. 

This consists in braiding a wire or wires of suitable 
metal or metallic alloy with and into the outer or 
other layer of fibrous or other material. 


518. Comprvep Pencit or Pencit Case AND Sprrit- 
LEVEL, 2. Vayan.—7th February, 1881.—(Not pro- 
ceeded with.) 2d. 

A cylindrical case has a eager or pencil-case intro- 
duced into it at one end, the other end being closed. 
The case also contains a spirit-level. 

515. Fasrentnc ror Straps or Banps For TRANS- 
MITTING Motion, &c., T. Morgan.—7th February, 
1881.—(A communication from F. Schindler.)—{ Not 
proceeded with.) 2d. 

The principal feature of the fastening consists in an 
excentric or cam with roughened or toothed surfaces, 
mounted excentrically upon a support and exerting a 
pressure upon the belt, increasing in proportion to the 
tension upon the latter. 

518. SicNat APPARATUS FOR BUILDINGS, VESSELS, &c., 
H. Botten.—7th February, 1881.—(Not proceeded 
with.) 4d. 

This relates chiefly to that class of signals known as 
pneumatic bells, but an important part thereof relates 
to the method of giving or recording signals in several 
different places simultaneously, and particularly on 

ard vessels, 

520. Looms, G. Lendrum and T. Beardsell.—7th Feb- 
ruary, 1881. 4d. 

This consists in the employment of a friction or 
brake pulley E attached to the top box lever C, over 
which is a strap of leather or other suitable 
material G. One end of the strap is fastened to a 


Us 


rigid oye of the loom frame, and to the other end 
a ter t J is attached. The object is to lower the 
shuttle boxes gradually or easy, so as to prevent the 
noise and wear and tear which now takes place when 
the shuttle boxes are allowed to drop from one box to 
another. 

521. Looms, W. Whiteley and F.\0. Tucker.—7th Febru- 

ary, 1881.—(Not proceeded with.) 2d. 

This consists in the employment of a hinged finger 
attached to the stop rod, so arranged that when the 
slay board is moving from the breast beam the hinged 
finger or a friction pulley at the bottom thereof comes 
into contact with a projection on the loom frame, and 
the stop rod is partially turned round thereby, by 
which means the pressure of the upright finger acting 
on the holding levers at the back of the shuttle boxes 
is removed, and for a moment the shuttle is relieved, 
when the picker is immediately brought into action 
and the shuttle removed from the box, and sent across 
the loom, by which time the hinged finger will have 
left the Srefection and the upright finger will be again 
pressing on the holding mechanism ready to receive 
the shuttle when it arrives at the opposite box. 

523. Fireptaces, J. Westley.—7th February, 1881.— 
(Not proceeded with.) 2d. 
This relates principally to the backs of fireplaces. 


524. Apparatus FOR FILLING AND CORKING OR 
STopPERING Botties, F. G. Riley.—7th February, 
1881. 6d. 

This consists in > for filling and corking or 
stoppering bottles, in which one bottle only at a time 
is operated upon by one set of operating devices, 
obtaining the whole of the motions necessary for 
working the different pai ts of the apparatus from cams 
carried on a rotary disc, wheel, or pulley. 

525. Breecu-Loapinc SMALL-aRMS, J. F. Swinburn.— 
7th February, 1881. 8d. 

This relates to breech-loading small-arms in which 
the ends of the barrels are raised from the break-off 
for charging and shut and locked down against the 
break-off during discharge, and consists of the arrange- 
ments or combinations of for cocking "the 
hammers of the said small-arms, and for preventing 
the accidental discharge of the said arms. 


526. Rartway THEIR CHAIRS, 
J. Linacre.—ith February, 1881—(Not proceeded 


with.) 2d. 
The jaw of the chairs within which tho key is 


laced has its inner face nearly vertical, and between 

his face and the rons or joggle is inserted and 
driven down after the key is p) in position against 
the web of the rail. This wedge is but ve slightly 
tapered, so as to hold tightly when driven y awe and 
it has vertical V-sha; ribs formed one upon each 
face, which are received in correspon ves in 
the key and the face of the jaw, whereby all longitu- 
dinal movement of the key is prevented, and it is 
securely locked in the chair. 


536. CovERINGS OR 
Gudgeon.—8th February, 1881. 6d. 
This consists in the manufacture and use of chim- 
ney-piece coverings or casings constructed to slide so 
as to be adjustable to suit chimney-pieces, firegrates, 
or openings of different sizes and shapes. 
546. J. A. Kendall.—9th February, 
1881. 4d. 


This in the facture of dinitro-benzole 
from gas containing benzole by means of a mixture 
of nitric acid and sulphuric acid, the latter being in 
excess. 


558. Pen-notpers, FE. Fischer.—9th February, 1881. 


6d. 

The pen-holder proper is united to the stem of 
the holder by means of a socket or other joint, in 
such a way as to be capable of being set at any angle 
to the stem. 


560. Sucar, J. H. Johnson.—9th February, 1881.—(A 
communication from Messrs. Brissonneau Brothers, 
4d. 


5 

This relates to the process for liquoring sugar, con- 
sisting in the employment in combination of steam or 
waew and “‘cleare” or clarifying liquor, the latter 
be ng obtained by causing steam to impinge against 
powdered or other sugar interposed between the steam 
inlet and the substance under treatment, 


588. Compounp For Soup, S. Pitt.—l0th February, 
1881.—(A communication from J. F. Tyrrell.) 4d. 
is ists of a compound for the preparation of 

soup composed of dried and granulated meat, dried 

and granulated vegetables, and dry and granulated 
seasoning. 

608. Manvuracture or GLUE FROM Bones, A. J. Boult. 
—12th February, 1881.—{A communication from Dr. 
R. Hagen and F, Seltsam.) 

This consists in the production of animal glue from 
bones reduced to the size of grist or from the offal 
from the manufacture of bone grist, which is based 
substantially upon the production of concentrated and 
sparkling clear solution of glue directly from the 
steaming apparatus by means and manipulations 
applied especially. 

621. Vioutns, &., H. J. Haddan.—l4th February, 
1881.—(A communication from EB. R. Mollenhauer.) 
—(Complete.) 4d. 

This consists in placing a board between the sound- 
ing board and the back of the instrument, and 

rallel to these two boards, so as to divide the 
nterior into two compartments. This intermediate 
board is provided with sound holes and a bass rod. 


62'7. Steam Enouves, &c., W. F. Goodwin.—l4th 
February, 1881.—({Complete.) 6d. 

This consists, First, in the peculiar construction of 
the cylinder, its head, and arrangement of valve 
a Secondly, in automatic mechanism for con- 
stantly lubricating the piston space through the 
medium of tho piston rod ; Thirdly, in an automatic 
mechanism for constantly lubricating the piston or 
other packed rods of a steam or other engine, and for 
delivering the lubricant in predetermined quantities 
to the surfaces to be lubricated when found necessary; 
Fourthly, in means to remove the condensed water 
from the oil chamber of the stuffing-box, and tomeans 
for collecting any oil that may work out of the stuffing- 

x ; Fifthly, in the method and mechanism employed 
therefor for operating the valves, and for changing 
the lead of said valves while the engine is working. 
698. Fountain Pen-HoLperRs, M. Benson.—lith 

February, 1881.—(A communication from W. W. 
Stewart.—{Complete.) 6d. 

This cousists, First, of a supplemental ink chamber 
in the lower end of the holder, from which the imme- 
diate supply of ink is discharged upon the pen; 
Secondly, a capillary wire to conduct the little 
bubbles of air quickly to the froth chamber ; Thirdly, 
a froth chamber or receptacle for the inky bubbles of 
air; Fourthly, an agitator to prevent accumulation 
of air bubbles or the deposition of sediment; Fifthly, 
a capillary thread or strand of fibrous material, 
which will prevent the interruption of liquid continuity 
by an over accumulation of air bubbles; Sixthly, a 
flexible air chamber in the head of the pen-holder, 
whereby a sudden pressure may be exerted upon the 
enclosed ink to force — obstructing matter from 
the air passages ; Seventhly, a jacket to partly enclose 
the pen to prevent ink from running therefrom upon 
the holder or upon the fingers ; Eighthly, a shield to 
cover the belly of the pen and the ink tube for a 
similar purpose ; Ninthly, a fluid holder on the back 
: the pen to prevent the slit from becoming rapidly 

ry. 
2234. AxiEs-noxes ror VEHICLEs, W. G. 
Raoul.—2ist May, 1881.—(Complete.) 4d. 
This comprises a lid or cover hung to the lower edge 
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iat, 


of the outer end of the axle-box, having on its inner 
face a boss that, when said lid or cover is closed, serves 
to receive the end thrust or end bearing of the axle, 
and it comprises further a stirrup or shackle, pivotted 
on the sides of the axle-box, and designed to be turned 
down over the closed cover or lid, to hold it firmly in 

a closed ition, and keep the said boss against the 

thrust of the axle. 

2283. Maxinc Wire Fasrics FoR JEWELLERS, &., 
A. M. Clark.—24th May, 1881.—(A communication 
from W. C. Edge.)\—(Complete.) 6d. 

This invention comprises a new crimping device, a 


new device for contracting the crimps that are first 
formed by toothed wheels, a new loop expander for 


enlarging the loops that have been put thro 
finished meshes of the wire fabric, mechanism for 
feeding one finished fabric ti ly, and thereby 
presenting the meshes —— formed to the 1 of 
the crim’ wire for connection he th. Th ya 
pba ront elevation partly in section of the ma- 
chine. 


2295. Treatina Fecal AND OTHER REFusE MatTer, 
A. Baron von Podewils.—2ith May, 1881.—(Com- 
plete.) 6d. 

The matter is collected in a reservoir, and inter- 
mittently forwarded by its own weight to a lower 
vessel, where it is mixed with acid which binds the 
free ia, and changes its carbonic combination 
into a salt that will be stable under heat. The car- 
bonic acid liberated presses the entire fluid into a 
fumigating apparatus, in which the heating gases 
which escape from the furnaces used are forced 
through the fluid by a blast, the disinfecting and 
deodorising substances in the smoke being absorbed 
by the fluid. The matters thus warmed are then 
carried to an evaporation boiler, where they are 
partly thickened and pass through tubular conduits to 
vacuum chambers heated by steam, where they are 
further thickened, and then passed into a rotary dry- 
ing apparatus, from which they issue in the form of a 
dry coarse powder. 

2384. Oscittatinc Steam Enornes, H. J. Haddan. 
31st May, 1881.—(A communication from J. S. Cain.) 

Complete.) 4d. 

This relates to increasing the ‘power and reducing 
the consumption of steam by connecting each end of 
the piston rod with a crank and shaft carryin 
momentum wheels setting at proper angles to eac’ 
other, and connected with and transmitting the force 
of their momentum, combined with the steam power, 
to a driving shaft setting at a proper angle to them. 


A is the cylinder, O the valve connecting rods. The 
cylinder is mounted on hollow trunnions operating 
as steam inlet and escape pipes. Gare themomentum 
wheels attached to the jcrank shafts B and C, con- 
nected with the driving shaft D by pitmen I, connect- 
ing from the upper momentum wheels at N to the 
crank wheels J attached to the driving shaft, which, 
by the pitman F, is also connected with wheels G 
below, attached to crank shaft C. E is the piston rod. 


2395. Wueevep VenIcLEs, J. Pitt.—3lst May, 1881. 
communication from P. Herdie.)—(Complete.) 


The rear main supporting springs are clipped or 
firmly mounted upon the cranked axle close to its w 
right portions or cranks, and are jointed respectively 
at their front ends to the opposite ends of a cross bar 
or ~ upon which the vehicle body rests. Other and 
lighter or weaker bracing springs are rigidly connected 


at their rear ends ively with the respective 
cranks of the axle, and at or near the tops or upper 
ends thereof, while at their front ends these tension 
and thrust or two-way acting brace springs connect 
by joints with the tops of augle trusses or brackets at 
points respectively above and about in the vertical 
planes of the respective jointed front ends ofthe main 
supporting springs. 
2898. Improvements IN TELEPHONES, &c., M. 
and W. van 0. Lockwood.—31st May, 1881. 6d. 
The invention relates to a novel manner of winding 


the coil, whereby a second wire is got leading from the 
coil at a point near its centre without breaking the 
single wire, of uniform size, forming the coil; also to a 
novel construction of the base or support for the trans- 
mitter, the support being of cylindrical form, forming 
a cylinder surrounding the helix; also a new con- 
struction of the ogee the microphone, and a new 
arrangement of the helix and microphone relatively 
to each other, and the support as described. The con- 
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struction of the coil is shown in the figure. The core 
Dis wound with wire to about one-third the size of 
the coil,the end of the wire projecting. When the 
coil is wound so far a second wire is attached thereto 
by a half connection, and carried out therefrom 
without breaking the main wire, which is then 
further wound until the coil is completed, termi- 
nating in the outer end. The first wire is con. 
nected with the battery, the second wire is con- 
nected directly with the transmitter, and the third or 
end of the main wire with the receiver. The other 
improvements are also described in the patent. 

2500. Direct-actinc Pumprse A. M. Clark. 
—Sth June, 1881.—(A communication from EB. G. 
Shortt.)—{Complete.) 6d. 

This consists, First, in the construction of the steam 
valve which controls the flow of steam to the cylinder, 
the said valve being made with a piston head at its 
lower end, and a central hollow stem rising therefrom 
with springs registering with the steam ports, and 
being operated on the up stroke by the increased area 
of steam surface on its underside over and above the 
area on its upper side, steam being on both sides of the 
valve at the up stroke, and being brought down by the 
exhaustion of steam from its under side ; Secondly, in 
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means for controlling the admission of steam to the 
main valve to secure its proper movement ; Thirdly, 
in constructing the top of the steam cylinder with a 
tapered and central boss or projection, through which 
the steam passes to this end of the cylinder open, and 
forming a corresponding depression in the top of the 
piston, which together forms an annular steam 
cushion at the top, which allows the piston on the 
up stroke, when it has but little work to do, to rise 
more quickly than it descends, and without shock and 
damage to the top cylinder head, this quick upward 
movement of the piston serving to economise time 
and render the discharge of water from the pump 
more nearly continuous. The drawing is a vertical 
central section. 


2578. Foot-powEeR MeEcHANISM FOR Drivinc Saws, 
Latues, &c., A. M. Clark —14th June, 1881.—(A 
communication from C. E. Mayo and W. L. Perry.) 
4d. 


This consists, First, in the combination of clutch 


pulley B, shaft A, pulleys DE, straps H, H!, and G, 
shaft B!, treadle F, and a spring ; Secondly, the com- 


(2578) 


bination of shaft A and clutch pulley B, formed with 
tangential grooves I, and fitted with pins or rollers K 
in combination with a treadle, pulleys, and belts, fitted 
for giving an intermittent rotation to the clutch. 


3874. Treatment or Paper, J. Wetter.—24th Septem- 
ber, 1880.—(A communication from P. H. H. Neu- 
mann.—{Not proceeded with.) 2d. 

* This relates to improvements on patent No. 28, 
dated 3rd January, 1880, and consists in the employ- 
ment of acetate of soda, acetate of alumina, acetate of 
potash, ammonia, phosphate of soda, chloride of 
sodium, a fatty potash soap, and generally all hygro- 
scopic products which, absorbing water from the 
atmosphere, can only be dried by heat. 

4245. TREATMENT oF OrEs oF LEAD AND ZINC, &c., 
J. C. Stevens.—18th October, 1880. 4d. 

This relates to the treatment of blue stone and other 
ores in which the sulphides of lead and zinc are com- 
bined together with or without other metals, and con- 
sists in calcining the ore and treating it with hydro- 
chloric acid, so propertioned in quantity and adjusted 
as tostrength that the oxide of zinc may be dissolved 
whilst the oxide of lead is left in the residue. This 
residue is further treated with hydrochloric acid, con- 
verting the metals into chlorides, and then by calcina- 
tion rendering the iron insoluble. 

5261. Preparation or Cotron, &c., For SPINNING, 
R. Southworth.—15th December, 1880.—( Void.) 2d. 

This relates to the construction of what are known as 
as “roving,” “ slubbing,” “‘ intermediate,” and “‘ jack 
frames.” The principal features relate to the con- 
struction and arrangement of the flyers and spindles 
and their conections. 

5270. Rotary Prope.iers, &c., M. P. W. Boulton.— 
15th December, 1880.—( Void.) 2d. 

The object is principally to discharge the stream 
created by the propeller in a direction contrary to that 
of the vessel's movement, or more nearly in that 
direction than is done by an ordinary screw propeller. 
5350. Manvuracture or From BRINE OR OTHER 

Soxvution, &c., J. H. W. Biggs.—2lst December, 1880. 
4s. 4d. 

This relates to improvements on patents No. 4324, 
A.D. 1876; No. 1778, A.D. 1877; No. 2106, a.p. 1877, and 
No. 1336, A.D. 1878, and consists in the production of 
“light salt,” so as to preserve the natural angles of 
the crystals. The nucleus crystals, if again passed 
through the brine, are liable to have the angles rounded 
off, to avoid which a broad current of hot brine, 
decreasing in heat, is caused to pass down a long pan, 
so as to allow the majority of the nucleus crystals time 
to acquire sufficient size to lodge on the bottom of the 


pan where they are fed, and grow in their 

shape or combine with one another, and co ae. 

bined crystals by the slightly cooling current passing 

over or amongst them. 

. REFRACTORY MATERIALS FOR CONVERTER 
Linines, H. Wedekind.—2ist December, 1880. 
communication from H. Bollinger.)\—(Void.) 2d. 

This consists in moulding or forming the converter 
linings of certain materials similar in their chemical 
constituents, and known to mineralogical science 
under the terms of asbestos, chrysotile, and ser- 
pentine. 

5372. Manvracrvre or ror Domestic Pur- 
rg &c., J. H. W. Biggs.—22nd December, 1880. 
28. 6d. 

This relates to improvements on patents No. 4321, 
A.D. 1876, No. 1788, a.p. 1877, No. 2106, a.p. 1877, and 
No. 1836, a.p. 1878, and consists, First, of the purifi- 
cation of brine in pans, in which it is first boiled to 
precipitate carbonate of lime, and certain other im- 
purities, and afterwards treated with a solution of 
carbonate of soda, mineral alkalies, or other chemicals 
to remove the sulphate of lime and deliquescent pro- 
perties by filtration or precipitation. Deep pans and 
pendent strings are used so as to present a large area 
for inducing incrustation and the formation of large 
erystal salt. The salt is treated upon permeable sur- 
faces with exhaustion or blowing of air or gas through 
it, so as to facilitate washing, drying, &c. 
53°75. Looms, EB. Smethurst.—22nd December, 1880.— 

(Void.) 2d. 

This relates to improvements on patent No. 1027, 
dated 9th March, 1880. Instead of the bobbins con- 
taining the lap weft or whip thread being mounted on 
vertical sliding bars placed at the back of the loom, 
they are arranged in a horizontal position upon a 
sliding bar underneath the reed. 

5432. Tricycies, &c., J. Harrington.—24th December, 
1880.—({Void.) 2d. 

Motion is communicated from the driving shaft to 
the driving wheels by means of cranks and connecting 
rods, and the driving wheels can run loose on their 
shaft and are provided with friction clutches. The 
invention relates further to ball bearings, and con- 
sists in the use of two circles of balls separated by a 
ring. 

5509. Mareriat ror Makinc CuimNey Pieces, J, 
H. Corke.—31st December, 1881. 2d. 

The material consists of 6 Ib. sulphate of iron, 4 Ib. 
sulphate of alumina, and 3} 1b. logwood, placed with 
18 gallons of water in a boiler and boiled for two hours, 
after which it is strained and allowed to cool, when it 
is gauged with Keen's or Martin's cement and pressed 
or run into moulds. 

‘717. SeLr-acTinc FasTENER FOR Doors, Wixpow 
SASHEs AND FRAMEs, J. Woodward.—19th February, 
1881. 6d. 

This relates to the construction of spherical ball 
latches. For mortice locks on one end of the bolt is 
fixed a brass cup corresponding in its interior with 
a section of the circumference of the sphere or ball 
which seats itself inthe cup. In the fore-end is made 
a seat corresponding with the sectional circumference 


of the sphere, so as to prevent its escape from the cup, 
thereby securing the sphere in its true position for 
action and re-action when the sash, door, or frame is 
opened or closed, either by the turning of the kncb or 
handle or by pressure upon the sash, door, or frame 
when required to be opened or closed. The drawing 
is a plan of a two-lever mortice lock with followers. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


244,367. PLovcn, John Austin, Chicago, Ill.—Filed 
January 3rd, 1881. 

Brief —The box in which the rear caster-wheel 
spindle revolves is laterally adjustable on the frame. 
When the ploughs are let down to work the oblique 
position of the wheel stock prevents lateral play; but 
when the discs are raised the wheel swivels in the 
vertical box. Segment rack is adjustable. A straight 
board or landside to resist the thrust of the diagonal 
discs. Claim.—{1) The combination, in a rotary 
plough of one or more diagonally arranged rotary 
ploughing discs B B!, and the landside C, the latter 
consisting of a thin vertical blade in the form of a 
shoe, constructed, adapted, and arranged, substanti- 
ally as shown and described, to follow one of the said 
discs and to enter the soil vertically near the landside 
of the furrow, for preventing the tendency of lateral 
movement of the plough, owing to the diagonal 
arrangement of the ploughing discs, as set forth. (2) 


244.E67] 


The combination, with each other and the beam or 
frame of a rotary wheeled plough, of the pivotted and 
laterally adjustable box H, the wheel D, the hanger or 
stock E, entering the said bex and being rotary there- 
in, and carrying the said wheel, the lever I, applied 
rigidly to the said box, and the adjustable segment J. 
substantially as and for the purposes specified. @) 
The combination, with each other and the beam or 
frame of a rotary wheeled plough, of the pivotted and 
laterally adjustable box H, having elongated trunnions 
» 6, the bearings F F, the adjustable collars cc, mounted 
on the said trunnions, the wheel D, the rotary hanger 
or stock E, and a lever and locking device for con- 
trolling the inclination of the said box, for the pur- 
is set forth. (4) The combination of the frame A, 
ving on its rear end the arms G G, the boxes F F, 
the laterally adjustable box H, having trunnions } 5, 
the wheel D, the hanger or stock E, the lever I and 
its bolt, and the laterally adjustable cogged segment 
J, substantially as and for the purposes specified. 
244,447. Compinep CasTER AND CoRNER CLAMP FOR 
TruNKS, William B. Gould, Montrose, N.J.—Filed 
May 19th, 1881. 
Claim.—{1) The sheet metal corner clamp A, having 
inwardly projecting ears a cand bd, arranged in pairs, 
substantially as described. (2) The combination of 


the corner clamp A, having inward projecting ears 
acand b d, arranged in , with the er B, hu 
in said ears, substantially as herein shown an 


described. (8) The method herein described of con- 
structing a corner clamp with inwardly projecting 
ears by cutting said ears in two pairs out of the body 
of the corner clamp, and then bringing them in line 
by first bending them on the blank, and then bending 
the blank itself, substantially as specified. 

244,462. Evecrric Lamp Houper, Otto Kartzmark, 
New York, N.Y., assignor to the United States 
Electric Lighting Company, same place.—Filed March 
8th, 1881. 

Claiia.—(1) A combined gas-burner and electric lamp 
supporting base or socket adapted for attach t to 
and use with a gas pipe or bracket. (2) The combina- 
tion of a gas-burner, an insulating electric lamp vase 
or socket, and an electric circuit breaker with con- 
ductors, as described, these parts being connected to- 
gether and arranged for attachment to and use witha 
gas pipe or bracket. (3) In a combined electric lamp 
holder and gas-burner, a perforated insulating base 
or socket for an electric lamp, forming a prolongation 
of the gas pipe, in combination with a burner or tube 
and metallic connections, leading from the line wires, 
adapted to be put in connection with the terminals of 
an electric lamp, whereby either the gas or an electric 
lamp may be employed as the source of light, as set 
forth. (4) The combination of gas pire N, electric 


lamp base K, forming a prolongation , and pro- 


244.46 


vided with a burner L, and conducting plates B E, 
and an incandescent electric lamp adapted to fit down 
over the burner and complete the circuit between the 
contact plates, as and for the purpose set forth. (0) 
The combination, in an electric lamp base or socket for 
use with a metallic bracket, of the insulated cylin- 
drical block K, plates B E, metallic nut I, inserted in 
the block K, and aswitch F, with conducting strip H 
for making and breaking the circuit between the plates 
and the nut, as shown. (6) In an electric circuit 
breaker, a rotary shaft F, and pin G, passing freely at 
right angles through the same, in combination witha 
spring J, and contact strip H, constructed as described, 
these parts being arranged for operation, and con- 
tained within an inclosing case or recess of insulating 
material, substantially as hereinbefore set forth. 


244,'701. Fitter, Parker Wells, Lynn, Mass.—Filed 
May 18th, 1881. 

Claim.—{(1) A filter having a body, an exit neck, and 
a contained rectangular frame of the form described, 
cast in one piece to form a filtering chamber, and a 
valve chamber having side apertures connecting there- 
with, and being provided with a removable top having 
connections for attachment to the source of supply, 
adapted to serve with a three-way valve, as specified. 
(2) The body A, neck 6, threaded flange 52, and rectan- 
gular frame B®, cast in one piece, as shown, combined 


with the perforated disc I and cap C, as and for the 
purposes set forth. (3) The combination of the body 
A } 61 b2 and frame B, cast in one piece to form filter- 
ing chamber D and valve chamber H h, the screens z, 
disc I i, cap C cl, anda three-way valve, as and forthe 

rposes set forth. (4) The valve K, composed of the 
central plate heads £3, shank and handle 
combined with the nut mand casting A B b, having 
threaded apertures }%, as set forth. (5) The valve K, 
having head k1 cut away to form a segmental space 
42, combined with the body having pin zl, to limit 
the stroke of the valve, as specified. 


244,488. Compinep Anvil, PuncH, aND SHEARs, 
Hans A. Schneckloth, New York, N.J.—Filed March 

8th, 1881. 
Claim.—(1) The combination, with an anvil having 
a longitudinal central cavity, of a shearing device 
arranged at one end, of a punching device arranged at 
the other end, and of intermediate mechanism for 
operating the shearing and punching devices, sub- 


A 


stantially as described. (2) The combination of an 
anvil A, having a longitudinal cavity at the middle 
and lower t, shears B at one end, a punching device 
C at the other end, intermediate fulcrumed and linked 
levers D D!, the lever D! having a toothed segment at 
the inner end, a pinioned shaft E!, and an actuating 
lever E, at the outer end of the shaft, substantia 

and for he purpose set forth. 


244,482. Evecrric Lamp, Charles D. Perkins, New 
York, N.Y., assignor to the United States Blectric 
Lighting Company, same place.— Filed February 
24th, 1881. 

Claim.—(1) The combination, with the exhausted 
globe of an electric lamp, of two or more independent 
descing ductors o qual degrees of electri- 

cal resistance sealed therein, whereby as many inten- 
sities of light may be obtained from a given current as 
there are conductors, as described. (2) A multiple 


234.48 


circuit breaker for electric incandescent lamps, con- 
sisting of a spring seated contact pawl F, fixed to a 
rotary shaft and —— to engage with the alternate 
metallic and insulati segments D D!, substantially 
as shown and descri (3) The combination, in an 
incandescent lamp base, of metallic segments D, pins 
g', and connecting strips G, provided with sockets for 
the reception of the free ends of the conductors, sub- 
stantially as shown. 
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THE Metropolitan Railway Company are about 
to construct a large size gasworks at Neasden for 
the production of oil gas for lighting the Metro- 
politan Railway carriages on the Pintsch system, 


SouTH KENSINGTON MusEvUM.—Visitors during 
the week ending Sept. 3rd, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 12,762; mercantile marine, 
building materials, and other collections, 7082. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 2124; 
mercantile marine, building materials, and other 
collections, 740. Total, 22,708. Average of corre- 
sponding week in former years, 19,466. Total 
from the opening of the Museum, 20,316,793. 


THE PANAMA CANAL.—A German physician 
has recently returned and reports uncomfortable 
things from Panama. According to the New 
York correspondent of the Daily News, he says 
that 250 persons are working on the Canal, 
of whom are negroes. Half of them are sick, 
haggard, and starving. The death-rate is alarm- 
ing, and not more than 100 able-bodied men are 
at work at any time. They receive 17 dollars a 
month, and the worst board imaginable. They 
are crowded into shanties and fed on the cheapest 
food. The work is advancing very slowly on the 
Canal. There is nothing to show for the money 
expended, and it is generally believed here that 
it will never be finish Later intelligence says : 
“*Mr. Carlos Holguin, Envoy Extraordinary and 
Minister Plenipotentiary from the United States 
of Columbia has, however, written to say that 
the depreciatory comments on this enterprise 
lately cabled from New York may proper ‘4 be 
traced to the not unnatural jealousy of those 
pe» interest is embarked in a rival under- 
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THE PARIS ELECTRICAL EXHIBITION. 
No. V. 

Tue continuity of the history of telegraphy is, as we have 
already pointed out, well shown by the various exhibits in 
the Exhibition. The postal telegraph department is 
especially rich in instruments of this description. We 
have already referred to the first instruments of Cooke 
and Wheatstone, their cumbersome five-needle apparatus, 
afterwards simplitied and developing into the single and 
double-needle instruments. Attention should be directed 
to a fact, which the tendency of critics is to ignore, that 
invention in the transmission of signs has continually been 
in advance of the requirements of the times. No sooner 
had the early pioneers demonstrated the fact that electric 
telegraphy was practical than improvement succeeded 
improvement, and inventions for fast speed were put 
on one side, because the time was not yet ripe for 
their use. Whereas forty or so years ago we com- 
menced with Cooke and Wheatstone’s instruments, we 
have now not only such instruments perfected, but duplex, 
and quadruplex working ; sounders instead of writers, 
Wheatstone’s automatic, and still further, telephonic and 
microphonic instruments. Soon after Cooke and Wheat- 
stone, we had, in 1843, Bain’s telegraph, where the 
alphabet is formed by two pointers, one moving to the 
right and the other to the left according to the current. 
Then, in 1846, Highton’s gold leaf telegraph was 
introduced, in which a small strip of gold leaf inserted 
in a glass tube passes through the field of a permanent 
magnet, and forms part of the line circuit. The gold leaf 
moved in the one direction or the other according to the 
direction of the current. A little later came Highton’s 
needle telegraph, in which the signals were similar to those 
of the needle instrument of Cooke and Wheatstone. As 
regards time, we should mention Henley’s magnetic instru- 
ment here, but this has already been described as a type 
of such apparatus. In 1855 the British and Irish Magnetic 
Telegraph Company introduced Bright's bell instrument, 
wherein the alphabet was produced by means of two bells 
with different tones, the hammers being actuated by 
electro-magnets, worked by a relay and local battery. The 
relay was double-acting, and consisted of two electro- 
magnetic bobbins placed side by side, their ends being 
furnished with pole pieces turning inwards. Between these 
pole pieces, at each end of the bobbins, play the ends of 
permanently magnetised needles, pivotted on vertical 
axes; these needles being so placed that a current in 
one direction closed the circuit of the local battery 
of one bell, while a current in the contrary 
direction closes the circuit of the other bell. We are not 
sure that this was the earliest use of the sounder, in con- 
tradistinction to the needle instrument, which appeals 
more to the eye, and the recording instruments, such as 
Morse. We believe in America the value of reading by 
sound was appreciated before this, and no doubt long ere 
we arrived at that decision the Americans had elected the 
sounder over the Morse recorder as the better instrument. 
Prescott says, “ It was soon discovered after the introduc- 
tion of the Morse system of telegraphs that words could be 
read by the click of the magnets,” but the paper record 
held its own till about 1852, when it began to be super- 
seded, till of late almost all the American instruments 
are sounders. It is singularly the consensus of experi- 
ence that the ear is more accurate than the eye, 
and that fewer errors arise from ear reading than 
from eye reading. Last year a simpler but decided change 
was made, which converts the single needle instrument 
from a visual to an aural apparatus. It consists of a small 
metallic plate wound ialicdle, very much as if a sheet 
of paper, say 5in. by was wound on a penholder. 
This little apparatus is fixed to the dial of the ordinary 
instrument instead of the ivory stop, the needle striking 
against the curved surface and producing audible sounds. 
A similar example is the striking part of many American 
clocks—the hammer hitting against a coiled wire. So far 
with this class of instruments, specimens of which will be 
found in the Postal Telegraph Department exhibits, the 
modern forms of the needle instruments and sounders will 
not only be found there, but in many other stands of 
manufacturers, Kc. This slight historic sketch will not be 
complete without referring to the Morse instruments. As 
is well known, Morse was proceeding with his experi- 
ments in America at the same time as Cooke, Wheatstone, 
and others, on this side of the Atlantic; and ultimately 
the Morse alphabet and instrument were extensively 
adopted over the whole civilised world. Large numbers 
of these instruments are to be seen in all of the 
Exhibition, but they are too well known to need description. 
This brings us to instruments such as that of Hughes, and 
its modification, which we shall describe in a future paper. 

Julius Sax shows a mechanical and electrical water 
gauge. The apparatus consists of two parts—(1) the trans- 
mitter, fixed over or near the cistern ; (2) the receiver, 
which may be fixed at any distance away from it. The 


RECEIVER 


FIG. 17.-SAX'S ELECTRICAL WATER GAUGE. 


wheel P of the transmitter, Fig. 16, carries a float, not 
shown in sketch, which float causes the wheel to turn in 
either direction. The same wheel is geared into the pinion 
on spindle A, which pinion is calculated to turn round once 
at each inch of the rising or falling of the float. The same 
axle A carries two insulated weights W, which are loose 
on the axle and can only travel in one direction by a 
small trigger arranged for this purpose. By the falling of 
the float the one weight W will be consid round, and so 


cause the contact C to pass over the springs 8, sending a 
copper current through the lines to the receiver. By the 
rising of the float the second weight W would rise in the 
opposite direction, causing the contact Z to pass over the 
springs S', sending a zine current in the line to the 
receiver. These two currents will cause the permanent 
magnet M of the receiving instrument, Fig. 17, to move 
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FIG. 16.—SAX’S ELECTRICAL WATER GAUGE. 


either to the right or to the left, and so actuate the wheels 
carrying the hand. If the hand of the receiving instru- 
ment is adjusted and set to work with the hand of the 
mechanical dial, the former would always follow the latter, 
and so show the state of the water in cistern, reservoir, or 
river, at any distance away. The apparatus is also 
arranged to ring an alarm bell, both when the water has 
reached the highest or lowest points. 

Edison’s relay consists of a glass tube A, Fig. 18, with a 
bulb at the lower end B, fixed in an ebonite disc K, carried 
by three brass legs with levelling screws. On the disc are 
four binding screws to connect to line wires and to local 
battery, also two small spirit levels to show when the in- 
strument is accurately levelled. In the bulb B is fixed the 
platinum wire F, ending at the insulating material G. On 
the other side of G is the platinum wire L turned up at 


FIG. 18.—EDISON'S RELAY. 


the end to make the contact point M. A.cross piece H on F 
carries the wire D, Normally D does not make contact 
with M, and its normal position is maintained when the 
thin platinum wire C is cold. This wire C is the con- 
tinuation of the line wire, and as the current passes it is 
heated, and expands, making the contact for the local 
battery at M. It is stated that the relay works very satis- 
factorily and accurately in practice. 

It is well known that the English wire-drawers in some 
branches of that industry are at a disadvantage with 
regard to some of their continental competitors, when such 
questions as cost of carriage and facilities of transport are 
considered, but are not behind in quality. Messrs. R. John- 
son and Nephew, of Manchester, show specimens of their 
productions. For example, a length of No. 00 B.W.G., 
weighing over 200 1b., of best galvanised iron rod for cable 
armour, shows the great length that can be made in one 
piece without weld or joint. Another specimen is of No. 8 
B.W.G. galvanised telegraph wire of low electrical resist- 
ance, to meet the requirements of the specifications of the 
Telegraph Department. For telephonic purposes, a special 
galvanised wire—No. 11—is prepared in pieces up to 
140 Ib., which in practice have been found to work satisfac- 
torily. Another specimen—No. 15—has a high breaking 
strain, and is prepared for erection in towns and cities, so 
that the factor of safety may be great and the chances of 
accident minimised. The Whitecross Wire and Iron Com- 
pany, of Warrington, also show a number of specimens of 


wire, among which is a coil of conductivity wire for tele- 


aphs, weighing 150 lb., without weld or joint. This wire 
* ‘171in. diameter, 1075 Ib. breaking strain, a resistance of 
12 ohms per mile, and a torsion of twenty twists in 
6in. Another coil, weighing 150 lb., of same diameter, has 
a breaking strain of 1350 lb., a resistance of 13 ohms, 
and thirty-six twists in 6in. For cable purposes, a 
coil of wire is shown of special material ; ‘073 diameter, 
having a breaking strain equal to 60 tons per square 
inch, showing tests by winding round its own diameter 
and back again without breaking. Messrs. Felten and 
Guilleaume also show a large number of specimens of tele- 
graph wire as made by them for overhead and underground 
telegraph work in Germany. As the German Telegraph 
Department is rapidly extending its underground lines, it 
will, perhaps, be better to consider its exhibit in connec- 
tion with the specimens of cable shown by the Telegraph 
Construction and Maintenance Company, Messrs, Siemens, 
the Silvertown Company, and others. ; 


LIFE AMONG THE LIGHTHOUSES. 
No. I. 

A Mixister of State, whose duties brought him into 
constant attendance upon Royalty, once made a memoran- 
dum in his diary to watch the King into a good humour, 
that he might ask him for a lighthouse. It is probable 
that the wish of Lord Grenville—for it was he—was not 
to learn what living in a lighthouse would be like, but 
rather to realise the very considerable living to be got out 
of one. Whether his lordship ever got what he desired we 
do not know, but could he have foreseen the serious 
penalties the nation would have to pay for having the 
“ well-beloved cousins and councillors” of its kings quar- 
tered in this free-and-easy way upon the mercantile marine, 
surely he would have been too generous to seek it. 


Henry VIII. and his daughter Elizabeth were alive to _ 


the true policy in such matters, for he put the custody of 
such things into the charge of a chartered body, whose 
interests were made identical with the public welfare ; and 
she, making her Lord High Admiral Howard surrender 
his authority in re to beacons, buoys, marks, and 
signs for the sea to their custody, gave the Elder Brethren 
of the Trinity House their first Act of Parliament, and set 
them forward upon an ever-widening career of usefulness, 
which has resulted in our channels being almost as well 
lighted as our streets. 

Not but that among the proprietors of “ private lights,” 
as those not under the control of the Trinity House were 
called, there were men of sagacity, energy, and =elf- 
devotion—men who were proud of the means whereby 
they lived, and took the same pleasure in having their 
lighthouse a credit to them, that an opulent manufacturer 
does in having his mills up to the mark with all the most 
recent improvements. But the same motive did not exist 
in the one case as does in the other. If a manufacturer 
does not keep in the front rank as regards machinery, the 
character of his goods is degraded in the market. He 
must choose between spinning well or not at all. But 
with the private manufacturers of light for bewildered 
sailors the case was different; they were authorised to 
levy tolls on all vessels passing, using, or derivirg benefit 
from the light in question. A certain range of distance 
appears to have been assumed within which the vessel 
was liable ; and although at one lighthouse the oil might 
be bad, at another the candles unsnuffed, whilst at a 
third the coal fire would be reeking in its embers, still so 
long as the light was there the dues were chargeable. 

Things came to a crisis at last. In districts where at 
the time when the king’s good humour had been availed 
of, vessels from fishing-village to fishing-village crept round 
by twos and threes, the waters got crowded daily and 
hourly with ships of mighty tonnage, and every ton had 
to pay. It was difficult to tell what the recipients of the 
Royal benevolence were making ; but from the style in 
which their mere collectors throve, it was evidently some- 
thing far too good to be talked about. It must have heen 
very hard to have been insulted with an offer of £350,000 
for a barren rock in the ocean, nothing like that number 
of feet square, subjecting the proprietor to the necessity of 
making a pathetic rejoinder to the eftect “that if he must 
sell, it must be for £550,000, and that would not pay him ;” 
but a jury was appealed to, and £445,000 was carried off 
as the vested right in one lighthouse, with a heavy sigh 
that it was so little. Another leviathan of the deep 
realised £300,000 ; and if these were whales among the 
tritons, the tritons and the minnows too, all plethoric of 
their kind, fared well. The scale was freighted heavil 
with compulsory purchase-money before they were 
bought out, and the shipping interest had to pay surplus 
light dues for many years before the official custodians of 
the lighthouse fund had got quit of their large debt. 

Even on these terms it was the right thing todo, When 
the lighthouse on the Smalls Rocks in the Bristol Channel 
was in private hands, the annual consumption of oil— 
which is another way of stating the annual amount of 
light produced, was as little as 200 gallons, At 
this present time 1500 gallons are burnt within 
the year. The dues payable in those days were 
2d. per ton, whilst vessels now pay at the rate 
of $d. per ton over sea, and ;.d. per ton for coasting 
voyages—less an abatement in the latter case of 35 per 
cent. But bad lighting, private proprietorship, public 
debt, and, to a great extent, even surplus light dues, have 
gone for ever, and lighthouses have got back to what 
Queen Elizabeth meant them to be—public trusts in 
public hands for public uses. And yet it was private 
enterprise that built and rebuilt and again rebuilt the 
Eddystone ; and it was private courage that established 
the strange, wooden-legged, Malay-looking barracoon of a 
lighthouse in the Bristol Channel, on a rock called the 
“Smalls.” 

The wooden structure of the Smalls was conceived 
originally by a Mr. Phillips, of Liverpool, a member of 
the Society of Friends. He set himself to establish “a 

at holy good to serve and save humanity;” and even 
in this world he had his reward, for sixty years after- 
wards, when his representatives had to surrender it to 
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the Trinity House, they got £170,000 by way of compen- 
sation for it. 

Like most sagacious men, he knew how to choose his 
instruments. At that time there resided in Liverpool a 
young man of the name of Whiteside, a maker of “ violins, 
spinettes, and upright harpsichords,” with a strongly 
marked mechanical genius. In the summer of 1772, the 
young tiddle-maker found himself at Solva, twenty miles 
from the rock, with a gang of Cornish miners, who were 
to quarry sockets into the stone, into which it was origi- 
nally intended that iron pillars should be leaded. The 
‘first attempt was sufficiently appalling. The surface of 
the rock is called 12ft. above the level of high water, that 
is in smooth water; but in tempestuous seas, and when 
the waves are rolling in from the south-west, it is as many 
feet below it. The party had landed from their cutter 
and had got a long iron rod worked a few feet into the 
rock when the weather suddenly got “dirty.” The wind 
and the sea rose together, and the cutter had to sheer off 
lest she should be wrecked. The men on the rock clung, 
as. best they might, to the half-fastened shaft, and a 
desperate struggle ensued between brute nature and that 
passive fortitude which is greater than brute nature—all 
through the night into the morning, all through the day 
into the night again, until the third day, when the storm 
abated and they were saved. 

Nothing daunted, it was agreed that it was just as well 
to know the worst. One hint was immediately taken, and 
rings and holding bars were let into various parts of the 
rock, to which the men could lash themselves and each 
other on similar occasions. It was soon found that iron 
pillars would not do, that they were not sufficiently elastic ; 
and great pains were taken to tind heart of oak that 
would be equal to resist the angry forces of the waters. 
That the present structure would stand for ever may be 
doubted, except by a process analogous to the repair of the 
Irishman’s stocking—tirst a new foot and then a fresh leg. 
Anyhow, it was thought better to build a granite tower, 
which if well done, may be said, humanly speaking, to be 
done forever. The light is exhibited at a greater eleva- 
tion, which gives it an extended range, and the size of the 
lantern will admit of a larger and more powerful appa- 
ratus. The mode of procedure is of course very different 
from that adopted by Mr. Whiteside. Where formerly 
there was a poor fiddle-maker, with half-a-dozen Cornish 
miners, and a ship's carpenter or two, there is now a civil 
engineer, a clerk, thirty-eight granite masons, four car- 
penters, eight smiths, thirteen seamen, four bargemen, 
two miners, and eight labourers ; a commodious wharf, a 
steam vessel, a tender, and some barges. 

The story of the present structure at the Eddystone 
has been told with quaint simplicity by the man who 
raised it. Smeaton had this advantage over Whiteside, 
that he had precursors in his work ; but then the work 
was harder and was done more enduringly. Whiteside’s 
work at the Smalls is coming away in the course of a 
season or two ; Smeaton’s, at the Eddystone, is to remain 
the pattern lighthouse of the world for ever. The first 
Eddystone, built in 1696, was a strange affair—something 
like a Chinese pagoda or a belvedere in some suburban 
tea-gardens, with open galleries and projecting cranes. 
The architect was Henry Winstanley, and he has depicted 
himself complacently fishing out of his kitchen window ; 
but how he ever expected his queer mansion to stand the 
winter storms is simply a marvel. It was completed in 
1699, and it was destroyed in 1703. The necessity for 
repairs had taken him to the rock at the time, a dreadful 
storm set in on the 26th of November, and the next 
morning there was nothing left of the lighthouse or its 
occupants but some of the large irons whereby the work 
had been fixed in the rock. 

The next structure at the Eddystone, commenced in 1706, 
was a very different thing. Mr. John Rudyerd was 
doomed by fortune to be a silk mercer, and keep a shop on 
Ludgate-hill, but nature had made him an engineer. 
Smeaton speaks with great admiration of many of his 
arrangements; and if the lighthouse had not been destroyed 
by fire, about forty-six years after its erection, there appears 
no reason why it should not have been standing to this 
day. While Winstanley’s was all external ornament, with 
numberless nooks and angles for the wind and sea to grip 
it by, Rudyerd’s was a smooth, snug, solid cone, round 
which the sea might rage, but on which it could hardly 
fasten. But fire conquered what the water could not. 
Luckily for the keepers it broke out in the very top of the 
lantern, and burnt downwards, and there was time to save 
the men, although one of them, looking upward at the 
burning mass, not only got burnt on the shoulders and 
head with some molten lead, but while gazing upward with 

- his mouth open, received some of the liquid metal down 
his throat, aud yet survived, to the incredulity of all Ply- 
mouth, for twelve days, when seven ounces of lead “ of a 
flat, oval form” was taken from his stomach. 

The lessees of the Eddystone in those days seem to have 
been liberal-minded people. The tolls ceased with the ex- 
tinction. of the light, and could not be renewed until it was 
again exhibited. It was their apparent interest, therefore, 
to get a structure run up on the old model as quickly as 
possible. It was true it had been destroyed by tire, but a 
little moditication of the old arrangements would probably 
have prevented such a calamity recurring, and it had 
proved itself stable and seaworthy. Nevertheless, they 
not only consulted the ablest engineer of the day, but sub- 
mitted. to the delay and extra cost involved in the adoption 
of his advice to build of stone and granite. 

The point of most enduring interest connected with the 
present Eddystone is the peculiarity of its form, which is 
familiar, probably, to everybody in the kingdom, from the 
ebild who has seen it in a magic-lantern, to the civil engi- 
neer who knows Smeaton’s stately folio by heart. Until 
he built so, the form was almost unknown to us ; and 
since he built so, all the ocean lighthouses have been modi- 
fications of it. It is interesting to contrast the reasoning 
of Mr. Alan Stevenson, the builder of the Skerryvore, 
another of these deep-sea lamp-posts, as they have been 
called, off the western coast of Scotland, with the instincts 
of Smeaton, so to speak, on the same subject. It may not 


be very edifying to the general reader to learn “ that, as 
the stability of a sea-tower depends, ceteris paribus, on the 
lowness of its centre of gravity, the general notion of its 
form is that of a cone ; but that as the forces to which its 
several horizontal sections are opposed decrease towards its 
top in a rapid ratio, the solid should be generated by the 
revolution of some curve line convex to the axis of the 
tower, and gradually approaching to parallelism with it ; 
and that this, in fact, is a general description of the Eddy- 
stone Tower, devised by Smeaton.” Neither is it a thing 
likely to be remembered, without saying it over a good 
many times to oneself that “the shaft of the Skerryvore 
pillar is a solid, generated by the revolution of a rectan- 
gular hyperbola about its asymptote as a vertical axis,” 
But if we understand the respective narratives of the con- 
structors rightly, Smeaton worked from analogy, and 
Stevenson from mathematical calculation, Smeaton tells 
us of his desire to make his lighthouse resemble the trunk 
of a stately tree, and he gives drawings both of a trunk and 
of a branch, to show how they start, the one from the 
ground and the other from the main stem. He is also 
constantly recurring to the elasticity of stone, and he quotes 
a report from one of the keepers, that on one occasion “ the 
house did shake as if a man had been up in a great tree.” 
Certainly, the effect to the eye in looking at the Eddy- 
stone, corroborates the conception with which his mind was 
evidently possessed ; it emerges from the sea ; the curve 
of the natural rock is continued in a singularly felicitous 
manner. The Skerryvore is a tine shaft, but one sees that 
it has been stuck in a hole, thoroughly well fastened in, and 
relying on its weight and coherence, likely to remain there 
till doomsday ; but the Eddystone is homogeneous to the 
rock, as well as to itself, and gazing on it, one gets into the 
same train of contemplation as Topsy did upon her wicked- 
ness, and supposes it grew there. Nevertheless, the 
Skerryvore is a noble structure, and the memoir of its con- 
struction by Mr. Stevenson is almost exhaustive of all 
that is at present known about lighthouses and lighthouse 
illumination. 


JOHNSON’S TELEPHONE TRANSMITTER. 
Wer have lately tested rather severely a new telephone trans- 
mitter that has been introduced by Messrs. Tasker, Sons, and 
Co., electrical engineers, of Sheftield. The instrument is the patent 
of Mr. Johnson. Fig. 1 shows the instrument as arranged for use, 
with call-bell, transmitter, and bell receiver complete. In our 


experiments we have used twosmall Lechlanche cells, and the result 
has been in every way satisfactory. The arrangement of the trans- 
mitter will be seen from Fig. 2, where A A‘ represent pencils of 
carbon, loosely supported in blocks B B' B* of the same material. A 
shunt (C) is used of lower resistance than the highest resistance 
The circuit from the 


of microphone when mounted for use. 
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battery F through primary E can be made through the arms A 
or A‘ and connection G. If this circuit is broken, the induced 
extra current passes through shunt C. By this means harsh 
and disagreeable grating sounds in the receiving instrument are 
entirely got rid of, and hence we obtain more distinct articula- 
tion. It obviates sparks from tov bad contact, and thus keeps 
the instrument continually sensitive, and there seems to be little 
or no decrease of efficiency. The arrangement of carbons is 
new, and the shunt arrangement is something that has not 
previously been introduced into any instrument, so that the 
inventor may congratulate himself on having devised a trans- 
mitter that will give a still further development to telephonic 
telegraphy. 


ON THE CONSUMPTION OF POWER 


ROLLING IRON AND STEEL. 

AT a recent meeting of the Pfalz-Saarbrucken section of the Ver. 
Deutscher Ingenieure, Herr F. Braune gave the results of some 
experiments made to ascertain the power required to roll certain 
bars of steel of maximum size and length, as compared with iron 
rods of the same dimensions. The train consisted of two sets of 
three-high rolls, having an average diameter of 21°66in. The 
engine had a $9°43in. cylinder and 35°43in. stroke, an] worked 
at eighty revolutions ordinarily. The usual pressure was 17 Ib. 
in the steam pipe, but the valve gear was not in particularly good 
condition. The fly-wheel was 26ft. in diameter and it weighed 
38 tons. When iron was being rolled the engine moved with an 
expansion of five-eighths at ordinary steam pressure, the expansion 
bemg regulated by hand. A pile of iron was rolled in one heat in 
130 passes, the engine developing 260 indicated horse-power. After 
the bar had gone through the finishing pass the engine was running 
at usual speed, so that a new pile could at once be rolled. The 
engine was therefore sufficient, under ordinary circumstances, for 
current manufacture of iron bars, 


FOR 


It was well understood in the outstart that it would be too weak 
for steel, circumstances remaining the same. ‘Therefore, before 
commencing to roll steel, the other trains in the mill were stopped, 
although the heating furnaces were kept going, so that the boilers 
attached to them made steam of 71 1b. pressure. The engine was 
run up to a speed of seventy-nine revolutions per minute before 
the ingot entered the rolls, and an indicator diagram was taken, 
The ingot was then rolled, and after it had left the last groove the 
engine was only making sixty revolutions. Another diagram was 
taken. The steel passed through the rolls while the engine had 
made 145 revolutions. It was therefore found possible to put 
through steel by using a higher pressure of steam and a baker 
initial speed, but it would not do for current manufacture, because 
the speed had been so much decreased that a second billet, if put 
in at once, would probably have stuck fast after a few passes. It 
would be necessary, therefore, to add the number of roller turns 
which it would take, with the same expansion and the same 
pressure of steam, until the engine had again recovered its regular 
speed of ninety revolutions. For this forty revolutions were 
required. T'wo sets of diagrams were taken during the rolling. 
The product of the distance travelled by the piston, s, taken from 
the time the billet entered the rolls until the engine had recovered 
its ordinary speed, and the average pressure, p, on the piston 
surface, as obtained from the diagrams and the diameter of the 


engine cylinder, would yield the power required for rolling the rod. 
It would be, therefore :;-— 
2 + 185 = 1091 ‘5ft. 


p = 27,778 lb. 
8 + p = 30,325,900 foot-pounds. 

It should be remarked, however, that the steel billets were not 
quite hot enough for satisfactory rolling; that the first roughing 
grooves, though well adapted for iron, were not favourable to steel, 
which can stand a greater pressure. The determination of the 
number of revolutions required until the engine recovered was 
inaccurate, and the steel was rolled too slowly. But if it is cons 
sidered that it is never well to take the power for a train of roll- 
too low, these experiments, incomplete as they were, may never- 
theless serve as a basis for the estimation of the power of the 
engine for steel. If the piston speed for iron be called s’; that for 
steel, s; p the average pressure on the piston for iron, and P for 
steel ; w the average velocity of the circumstance of the rolls of an 
iron train and W for steel, the following formula will be obtained : 

w 
P x x X 

In the special case examined by Herr Braune, the parts of the 
engine and the shaft of the fly-wheel permitted an increase in the 
diameter of the cylinder of the engine to 30°87in., which, together 
with an increase of the pressure of steam by 7 lb. and a diameter 
of the rolls to 27°56in., would make it possible to roll steel. The 
power of the engine will be 730 indicated horse-power, so that, 
taking into account an increase in the speed of the rolls in the 
proportion of t4 to 11, the power will be from 2°8 to 3 
greater for steel than for iron. The engine will have a 
30°37in. cylinder expand at one-half of the stroke and work with 
a pressure of 72 1b. per square inch. Herr Braune states that his 
experience has taught him that the dimensions used for many 
steel mill engines are too large, and that tlie reason why sometimes 
these large engines fail to do their duty is that their valve gear is 
deficient. He speaks highly of a new rail mill engine with Corliss 
gear, built for Krupp by Van der Kerchove, of Ghent. It has a 
36in. cylinder, 5ft. stroke, and marks seventy-five revolutions per 
minute. The fly-wheel weighs fifty tons, its diameter being 24*5ft. 
It is non-condensing, and, working at a pressure of 641b. and 
expanding one-half, developes 800-horse power.—American Manu- 
facturer. 


PADDINGTON Station,—With the view of providing additional 
accommodation for the traffic, the Great Western Company's 
Paddington terminus is at present undergoing a very extensive 
enlargement. ‘The west, or departure, side of the station, opposite 
Kastbourne-terrace, is being entirely reconstructed from the Praed- 
street approach to a length of between 400ft. and 500ft. in the 
direction of the Harrow-road. A large area at the south-west 
angle of the station, which until recently was occupied by sidings, 
has been appropriated for horse and carriage trattic. From this 
point the station is being extended a considerable distance north- 
wards, several new lines of rails and platforms being constructed, 
together with a set of separate blocks of new booking offices. The 
new station buildings facing Eastbourne-terrace will have a lofty 
and handsome eievation, 400ft. in length. A portion of the 
buildings, extending to a length of 100ft. northwards from Praed- 
street, will be SOft. in height, with a central tower rising to a 
height of 100ft. above the ground line. This portion will contain 
four stories above the ground floor. The principal apartment on 
the first floor of this portion of the new buildings will consist of a 
spacious room, 6Oft. in length and 40ft. in breadth, intended to be 
used for the general meetings of the shareliolders of the company. 
The whole of the ground floor of the new buildings will be appro- 
priated to the booking offices, waiting rooms, and refreshment 
rooms. The upper floors will contain numerous offices for the 
managers and clerks of various departments. The enlargement of 
the station will, the Z'imes says, cost upwards of £40,000. 

University Lonpon.—The regulations for the prizes, 
scholarships, and exhibitions of the University College, London, 
have been published, and contain, amongst other things, those 
which relate to the Gilchrist Engineering Scholarships. These 
are :—(1) An entrance scholarship of the value of £35 per annum, 
tenable for two years, will, during the pleasure of the Gilchrist 
trustees, be annually offered for competition subject to the follow- 
ing regulations :—(2) The competition is limited to those who have 
not previously been students of the college. (3) Candidates must 
show, to the satisfaction of the Council, that they were not more 
than eighteen years of age on the Ist of October immediately suc- 
ceeding the examination. (4) Candidates must, on or before the 
28rd of September in each year, send to the secretary written 
notice of their intention to compete, stating whether they intend 
to present themselves for examination in French or German, to- 
gether with certifieates of age and good conduct. (5) The exami- 
nation will take place in September at the college. This year 
the examination will be held on the 28th of September and follow- 
ing days. (6) Every candidate must declare in writing his bond 
Jide intention of taking at least the two first years of one of the 
engineering courses as set forth in the prospectus, and the pay- 
ment for the second year will be contingent on his entermg at the 
commencement of that session the classes comprised in that 
course, and also upon his having presented himself at the class 
examinations of the preceding session and obtained not less than 
three certificates in these examinations. (7) The subjects of the 
entrance examinations will be as follows :—(1) Mathematics. (2) 
Mechanics. (3) Mechanical drawing. (4) Essay on one of three 
given subjects connected with mechanics or engineering. (5) 
French or German. (6) The use of tools, either carpenters’ tools, 
or the lathe—wood or metal—or the file. 3. Senior Scholarships : 
(1) A senior scholarship of the value of £80--half payable at the 
time of the award and half in the succeeding June—will, during 
the pleasure of the Gilchrist trustees, be awarded at the close of 
each session from 1881-82 inclusive. (2) Candidates for this 
scholarship must, to the satisfaction of the Faculty of Science, 
have attended during the whole of the session immediately pre- 
ceding the award college classes in the following subjects :— 
Applied Mathematics, Practical Physics, Junior Engineering. 
Engineering Drawing, Geology. The scholarship will he awarded 
on the results of the ordinary class exaininations in these subjects. 
The above entrance and senior scholarships will be awarded by the 
Council upon the report of the Faculty of Science. Such report 
as regards the entrance scholarships will be based upon the result 
of special examinations; and as regards the senior scholarships, 
upon the result of the ordinary class examinations. 
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RAILWAY MATTERS. 


Mr. Beatrix, A.M.I1.C.E., has been recently appointed 
assistant locomotive and carriage superintendent on the South- 
Western Railway. Mr. Beattie has been twenty-six years in the 
service of the company, and his appointment seems to be generally 
well received. 

Tur Great Western Railway Company has recently provided a 
new sleeping coach to run between Plymouth and London, It con- 
tains, according to the Western Morning News, fourteen beds, 
together with lavatories and accommodation for an attendant, and 
divided into distinct apartments so as to accommodate families or 
single persons. 

A New railway is -being talked about in Sheffield, to connect the 
town with the Lincolnshire district. Ata recent mecting of the 
Council of the Sheffield Chamber of Commerce, Mr, Parry, 
engineer, explained the nature of the proposal. The intention is 
to construct a railway from Sheftield through Newark and Sleaford 
to Boston, joining the London and North-Western system at 
Newark, and the Great Eastern at Boston, The promoters of the 
scheme were asked to forward a statement of their proposals, 
accompanied by plans, upon which the Council stated they would 
be happy to take it into consideration, 

Tuk Midland Railway Carriage and Wagon Company has 
recently dispatched from its Shrewsbury Works the last ot 
twenty trains of carriages which it has been making under a two 
years contract for the London, Brighton, and South Coast Railway 
Company. All the trains are fitted with the Westinghouse air 
brake and Stroudley’s electric communicator. The carriages are 
commodious, and the first and second-class are elegantly fitted up. 
The company 1s now executing a large contract with the South- 
Eastern Railway Company for luggage trucks, and they are getting 
the work through at the rate of from thirty to forty trucks per 
week, 

Tue English amount of stock fitted with continuous brakes up to 
June 30th, 1881, was :—Engines, 2002, or 39 per cent.; carriages 
and other vehicles used for passenger trains, 21,431, or 48 per cent. 
But of these engines only 1496 have the brakes applied to the 
wheels; and included in the carriages and other vehicles mentioned 
above there are 713 carriages and 2914 other vehicles fitted only 
with chains or pipes and connections for connecting the brake. The 
amount of stock fitted with continuous brakes during the half-year 
ending June 30th, 1881, was :—Engines, 377, or 7 per cent.; car- 
riages and other vehicles, 3480, or 8 per cent. The stock not fitted 
with these brakes was :—Engines, 3167; carriages and other 
vehicles, 23,144. 

A CORRESPONDENT of the New York Tribune, writing of dis- 
honesty in Mexico, says: ‘In regard to stealing, this I know, that 
nothing along the line of the great Mexican Railroad from Vera 
Cruz to the city of Mexico is left outside after dark ; nothing that 
the strength of two men can lift. Even the car couplings are 
taken inside the station and locked up. This road once introduced 
air-brakes on their cars, but the workmen punched holes in the pipes 
and stole the tubing, so they were taken off. On the National 
road, and doubtless on all others, also, they stole the bolts that 
fastened the rails to the ties until they were finally rivetted on. 
One of a gang of workmen undertook to steal the cap off a cart- 
ridge of dynamite, and the result was that he and several others 
went to their reward.” 

THE South-Western Gazctte is the name of a small monthly 
journal, of which the fourth number hasappeared. It is apparent:y 
supported by officers and servants of the South-Western Railway 
only, and makes its appearance at the South-Western Institute, 
Brunswick House, Vauxhall. It deals with personal and general 
matters in any way connected with the South-Western line and 
the places it passes through. In the last number it is remarked 
that ‘tat many country stations the list of subscribers to the 
Gazette is confined to the clerical staff. This isa mistake. Expe- 
rience teaches us that the man who interests himself in the pro- 
sperity of the company and the doings of his fellow officials, is by 
far a better railway man than one who cares nothing for the service 
and its associations, One of the objects of this paper is to try and 
interest all in matters affecting the company or its servants; 
believing, that by so doing we are stimulating all to do their duty 
to the, company and also to themselves, and thus making more 
agreeable the task of the executive officers.” 

SOME progress is being made by the London, Chatham, and 
Dover Railway Company with the preliminary work of replacing 
the old wooden Whitehall Viaduct, the stability of which has been 
a matter of doubt, It is to be replaced by a fine bridge carried on 
six piers, each 31ft. by 4ft. Gin., with a foundation 36ft. by 14ft. 
on concrete. Great difficulty has been met with in obtaining a 
foundation owing to the unusual character of the substratum ; 
hitherto it has been thought impossible to obtain a solid founda- 
tion. The present structure, however, had caused great dissatisfac- 
tion, and it was decided that a determined effort should be made 
to reach a good bottom. In June, 1880, boring operations were 
commenced, under the direction of Mr. Mills, the company’s 
engineer, and at a depth of 14ft. below the surface a bed of chalk 
was found. Some trouble has been experienced with the water, 
but as yet the foundations have been successfully laid, and the 
= the work has given satisfaction. The brick piers will 
»e surmounted by heavy stone capping, on which will be fixed iron 
girders, 

A GANG of lawless men, almost, if not quite, as bad as the 
brigands of Greece and Turkey, has twice within two months 
stopped and robbed a train on the Chicago and Alton Railway— 
the second time near Kansas City, Missouri. They stop the train 
by signal, and pile up stone and timber on the track so that the 
train cannot go on without risk of a very bad accident. They 
then board the train, throw the passengers into panic by firing 
guns or pistols, rob the train of the money known to be on board, 
and then make every passenger hand over everything in his pos- 
session of value. The Express Company’s bullion safe was the 
chief object of the thieves in the second case. The company’s 
officer refused to give up the key of the box ; although threatened 
with cocked revolvers, and then he was terribly beaten and the 
safe was blown open. The amount taken is variously estimated up 
to thirty thousand dollars. Next every passenger was robbed, and 
the booty carried off, it is said in a telegram to the Standard, was 
as much as two men could carry. ‘Twelve drilled and masked 
men accomplished the robbery in ten minutes, and everything was 
done in the most systematic manner. The thieves escaped, and 
the whole neighbourhood is now engaged in the pursuit. It is 
apparently necessary that every passenger should be provided with 
fire-arms when on these railways, 

THE Great North of Scotland Railway Company will hold its 
ordinary general meeting on the 22nd inst. From the statement 
of accounts which have been printed it appears that the total 
working expenses during the half-year ending 31st July have been 
53°D per cent. of the receipts, made up as follows :—Maintenance 
of way, works, and stations, 13°47 per cent.; per train-mile, 7°89 
per cent. Locomotive power, 11°72 per cent.; per train-mile, 6°86 
per cent. Carriage and wagon repairs, 5°97 per cent.; per train- 
mile, 3°50 per cent, Traffic expenses, 13°88 per cent.; per train- 
inile, 8°14 per cent. General charges, 2°84 per cent.; per train-mile, 
1°67 per cent. Law charges, 0°17 per cent.; per train-mile, 0°10 
per cent. Compensation for personal injury, damages, and loss of 
goods, 0°13 per cent.; per train mile, 0°07 per cent. Total working 
expenses—less 1°80 per cent, from Morayshire Railway Company— 
46°38 per cent.; per train-mile, 28°23 per cent. Kates and taxes, 
3°42 per cent.; per train-mile, 2°01 per cent. Feu-duties, 1°38 per 
cent.; per train-mile, 0°81 per cent. Government duty, 1°54 per 
cent.; per train-mile, 0°90 per cent. Toll for use of Caledonian 
Company’s line at Aberdeen, exclusive of station, 0°47 per cent.; 
= train-mile, 0°27 per cent. Toll for use of Highland Company's 
ine at Boat of Garten Junction, exclusive of station, 0°31 per cent. ; 
per train-mile, 0°18 per cent. Total, 53°d per cent, 


NOTES AND MEMORANDA, 


Tue following are the populations of the southern and some 
south-western counties traversed by the South-Western :— 
Middlesex, 2,918,814; increase 379,049. Surrey, 1,435,842; in- 
crease 344,207. Berkshire, 218,352 ; increase 21,907. Hampshire, 
593,487; increase 49,042, Wiltshire, 258,967; increase 1790. 
Dorsetshire, 190,979 ; decrease 4795, Somerset, 469,010 ; increase 
5527. Devonshire, 604,397; increase 3023. Cornwall, 329,484 ; 
decrease 32,859, The population of the Channel Islands is given 
as 87,731. 


M. W. Meyer, assistant-astronomer at the Geneva Observatory, 
has given in the Archives des Sciences Physiques et Naturelles the 
following details of the use of the microphone in that Observatory 
for making the normal pendulum beats audible :—The microphone 
is fixed to the exterior of the framework in which the pendulum 
swings. One of the conducting wires connects one pole of an 
ordinary sized Meidenger cell with the microphone, whilst a second 
wire goes from the other pole of the battery through a telephone 
and commutator with three binding screws, to the microphone. 
The two wires coming from the coil of the telephone are very fine, 
and are interlaced so as to form one supple cable. By this means 
the telephone can be carried into any part of the Observatory, 
wherever required. Thus it can be carried up to the top of the 
building, and the course of the stars watched, whilst the observer 
listens to the beats of the pendulum, 


Nor a few watches have become somewhat erratic in their move- 
ments since dynamo-electric machines have become common. A 
new and successful method of demagnetising watches so injured 
has—we learn from the Scientific American—been devised by Mr. 
H. 8. Maxim, of New York. A bar electro-magnet is mounted 
on a vertical spindle and with its poles in a_ horizontal 
plane. The current from a dynamo-electric machine is con- 
ducted to it through the supporting frame, which is at the end of 
a bed piece having on its surface ways for a carriage in which the 
watch is supported. The watch is held in a check, opposite the 
electro-magnet, and is made to rotate in an ever-shifting vertical 
plane, while the holder frame is revolved in a horizontal plane. 
These motions, as well as the whirling of the electro-magnet, 
originate in the turning of a long horizontal screw with bevel 
whéels, which action also gradually withdraws the watch carriage 
from the electro-magnet. ‘The theory of the machine’s action seems 
to be that the watch is subjected to rapid reversals of polarity ina 
gradually weakened magnetic field until the final reversals are 
practically ni/. 

In writing on the chemistry of the platinum metals, Theodor 
Wilm says :—Contrary to the prevalent view, all the platinum 
metals, if precipitated by zinc in a state of very fine division, are 
soluble to a considerable extent in nitric acid, whether weak or 
strong, so that palladium cannot be separated from such a mixture 
by means of nitric acid. The solubility appears to depend on the 
relative proportion of one or other of the metals in the mixture— 
mass action. Pure palladium, even in thin leaves, is not easily 
soluble in nitric acid, whilst all the other platinum metals are per- 
fectly insoluble if in a moderately compact condition. Palladium 
cannot be isolated by agitation with mercury from a solution 
which, along with the platinum metals, contain base metals, such 
as copper, lead, &c., since the mercury precipitates, not merely the 
palladium, but all the other platinum metals, forming probably 
amalgams. From the platinum metals thus precipitated by mer- 
cury, metal free from mercury cannot be obtained by distillation 
and subsequent ignition, since a part of the mercury forms a 
staple compound with the platinoids, 


A SIMPLE method, by V. Wartha, of determining the temporary 
hardness of water is described in Science. In order to ascertain 
the alkalinity of springs on the spot, with samples not exceeding 
10 c.c., and with a single reagent, the author makes use of a tube 
of 30 to 40 c.m. long, closed at the bottom, and with a mark 
showing the capacity of 10c.c. From this mark upwards the tube 
is graduated into O'le.c. To determine the temporary hardness 
the tube is filled to the lowest mark with the water in question, 
and a little piece of filter paper, which has been previously steeped 
in extract of logwood and dried, 1s thrown in, thus giving the 
water a violet colour. Centinormal hydrochloric acid is then 
added from a dropping bottle, till the colour of the liquid inclines 
to an orange. The tube is then closed with the thumb and well 
shaken. The greater part of the carbonic acid escapes, and the 
liquid becomes red again. Acid is again added, and the shaking 
repeated until the next drop of the acid turns the liquid to a pure 
lemon yellow, a point which a little practice is easily reached. The 
amount of acid used is read off on the tube itself. The author 
proposes to express the alkalinity of a water by the number of c.c. 
of centinormal acid needed to neutralise 10¢.c. He thinks that 
this method will be found useful both for sanitary and geological 
purposes, 

A Goon black ground for japanning is prepared by grinding fine 
ivory black with a sufficient quantity of alcoholic shellac varnish 
on a stone slab with a muller until a perfectly smooth black varnish 
is obtained. If other colours are required the clear varnish is 
mixed and ground with the proper quantity of suitable pigments 
in a similar manner. The following are good common black 
grounds :—(1) Asphaltum, 11b.; balsam of capivi, 11b.; oil of 
turpentine, q.s. The asphaltum is melted over a fire, and the 
balsam, previously heated, is mixed in with it. The mixture is 
then removed from fire and mixed with the turpentine. (2) Moisten 
good lampblack with oil of turpentine, and grind it very fine with 
a muller on a stone plate. Then add a sufficient quantity of 
ordinary copal varnish and rub well together. (8) Asphaltum, 
3 0z.; boiled oil, 4 quarts; burnt umber, 8 oz.; oil of turpentine, 
q.s. Melt the asphaltum, stir in the oil, previously heated, then 
the umber, and when cooling thin down with the oil of turpentine. 
An extra black is prepared from—ainber, 120z.; asphaltum, purified, 
2 0z.; boiled oil, 4 pint; resin, 2 0z.; oil of turpentine, 160z. Fuse 
the gum and resin and asphaltum, add the hot oil, stir well 
together, and when cooling add the turpentine. A white ground 
is prepared from copal varnish and zine white or starch, From 
one to six or more coats of varnish are applied to the work in 
japanning, each coat being hardened in the oven before the next 
is put on. The last coat in coloured work is usually of clear 
varnish, 


A CONTRIBUTION to the information already existing on the for- 
mation of coal was recently sent to the Engineering and Mining 
Journal by Mr. T. Cooper, C.E., of Scranton, Pa. He describes 
a substance discovered in excavating for a new court-house in 
the heart of the town, upon a square which was formerly a swamp, 
but some years ago was filled with cinder from the ironworks. ‘‘On 
excavating, the cinder was first removed. This was 5ft. to ft. 
deep. After this came a bed of excellent peat, varying in depth 
from 8ft. to 12ft. Below the peat a stratum of muck separated 
the peat from the hard-pan below. In the muck were veins of 
tough black jelly, resembling in all respects, except its gelatinous 
character, anthracite coal—lustre, colour, fracture. .When dried 
slowly, it solidifies into a hard, brittle substance, which would be 
considered by an ordinary observer as real anthracite coal. After 
hardening, it does not again soften in water, hot or cold. It burns 
at a red Cus, and leaves an ash resembling the red ash of some 
coals. It flames on first ignition. The jelly is acted on by alkaline 
solutions. Some analyses have given only 20 per cent. of carbon 
in the dried state ; but he thinks the poorer specimens contain a 
larger amount than this, and he looks upon the discovery as a true 
key to the formation of coals.” He has assumed the following 
hypotheses as worthy of experimental examination :—*‘ First, the 
formation of a siliceous jelly from the action of water upon the 
silica in the vegetation. Second, is it possible for siliceous jelly to 
extract and absorb carbon from the carbonaceous fluids extracted 
from the overlying vegetable matter? Anyhow, here is a carbonised 
jelly. How was it formed? and does it resemble coal sufficiently 
to warrant a belief that coal was formed in this manner?” 


MISCELLANEA. 


A NEW journal, entitled ‘‘Anzeiger zum Centralblatt der 
Bauver-Waltung,” has appeared in Berlin, and several numbers 
have already been published. It contains but few pages, but the 
subjects are well treated. 

THE quantity of milk sent to London by the South-Western 
Railway for the quarter ending June 30th, 1881, was:—Waterloo, 
908,528 gallons; Vauxhall, Clapham Junction, &c., 421,180 gallons ; 
total, 1,329,708 gallons. 

THE Minister of Belgian Public Works notifies that tenders for 
the supply of 4100 tonnes of Vignoles steel rails will be received on 
the 28th inst., at mid-day, at the Station du Nord, Brussels—the 
offers to be for quantities of not less than 500 tonnes. 

Ar the Royal Manchester and Liverpool Agricultural Society’s 
Show, held at Blackburn on the 1st, 2nd, and 3rd_inst., Messrs. 
W. H. Bailey and Co., of the Albion Works, Salford, exhibited 
their slow-combustion hot air engine, for which they obtained the 
first-class silver medal for excellence and superiority. 

THE destruction of the Park Theatre once more draws attention 
to the subject of preventing the destruction of theatres by fire, to 
which Captain Eyre M. Shaw has given so much consideration. 
Those particularly interested in theatre construction may gain 
many useful hints from a careful perusal of *‘ Fires in Theatres,” 
by Captain Shaw, published by Messrs. Spon. 

JAPAN is following the lead of France in imposing higher duties 
on British goods, The Sheffield Chamber of Commerce have 
passed a resolution expressing regret at the action of the Japanese 
authorities, and trusting that her Majesty’s Government will do 
its best to secure that British goods should not be placed at a dis- 
advantage as compared with the goods of other nations. 

A veERY extensive fall of rock occurred at Elm, a village in the 
Canton of Glarus, Switzerland, at the beginning of the week. 
The place has been almost destroyed, and 200 persons buried 
beneath the ruins. This is another illustration of modern 
mechanical geology and the effects, and lessons derivable from the 
fall, sliding, cutting, and scratching of such enormous quantities 
of rocky debris, should be carefully observed and not lost. 


WE understand that the dry air refrigerator on Mr. T. B. Light- 
foot’s patent, which was illustrated and described in THE ENGINEER 
for May 13th, is now in successful operation at the London Docks, 
in connection with a cold chamber for storing meat. Part of the 
cargo recently brought over in the Cuzco, which was frozen by a 
refrigerator made on one of Mr. Lightfoot’s patents, previous to 
pe shipped in Australia, is now stored in the chamber at the 

ocks. 

From details published in the Giornale dei Lavori Pubblicie 
Delle Strade Ferrate, it appears that no fewer than 686 public 
works, involving a total outlay of 98,500,090f., have been sanctioned 
by the Italian Government during the eight months ending the 
3lst ult. Moreover, within the same period the surveys and 
specifications for 111 new railway lines, covering a distance of 
1200 kilos,, and estimated to cost 205,000,000f., have been com- 
pleted, and contracts amounting to 131,000,000f. have already been 
concluded, or are approaching it, for the construction of 810 kilos. 
of railway. 

THE output of coal in 1880 in the mining district of Dortmund, 
Westphalia, amounted to 22,334,831 tons, valued at £5,085,950, 
employing 79,152 workmen, an increase over 1879 of 2,098,788 tons, 
£966,038, and 3073 workmen. Frederick Krupp’s Essen Works 
produced 15,549 tons forgings and bar iron, 177,641 tons steel, 
7161 tons castings, or a total of 200,351 tons. Theaverage number 
of workmen employed was 8806. The articles manufactured com- 
prised axles, wheels, tires, springs, rails, railway points and cross- 
ings, plates and sheets, shafting, anchors, machinery, rolls, tool 
steel, cannon, gun carriages and shot. 

THE owners of the Wombwell Main Colliery, South Yorkshire» 
are now making some experiments at the coke ovens, to ascertain 
what quantity of gas may be obtained from the escaping smoke and 
sulphur given off by the coke. Should the experiments prove 
successful, a gasometer will be erected on the works, and gas lights 
will be provided for all top workings, screens, engine houses, 
workshops, stables, lamp house, as well as for the cottages, offices, 
and roads adjacent to the colliery. This will be a far more econo- 
mical and convenient arrangement than the use of oil and fire 
lamps. They are also making some important trials with the idea 
of extracting oil from the shale which is found on the “softs.” 
So far, the Leeds Mercury says, the experiments have shown 
favourable results, 

In the removal of President Garfield from Washington to Long- 
branch a special track was carried as far as the Washington 
Monument. Another temporary track from Elberon Station, 
Longbranch, to the cottage prepared for the President’s reception, 
was also laid down. Stout bearers lifted the mattress on which 
the President lay, and, placing it on a stretcher, carried it down 
stairs, out of the White House, to a temporary platform, where it 
was placed on a large wagon furnished by Adam’s Express 
Company. The wagon was driven carefully to the temporary track 
on Pennsylvania-avenue. The President was then transferred to 
the car, his mattress being laid on spring boards arranged in the 
centre of the car to prevent too much motion. The floor of the 
car was heavily carpeted, the sides were draped with curtains, and 
the windows and ventilators were covered with gauze, excluding 
dust, smoke, noise, and draughts. Heavy axles were fastened to 
the floor of the car, their weight preventing oscillation. A pilot 
engine ran twenty minutes ahead to clear the track. 

THE average yield of wheat per acre in the Red River Valley— 
according to an article on the resources of the Canadian wheat 
fields in Harper's New Monthly Magazine—is 23 bushels; in 
Manitoba and Saskatchewan, 28 bushels. In Illinois the average 
of wheat to the acre is only 17 bushels; in Iowa, 10 bushels ; in 
Wisconsin, less than 10 bushels; in Kansas, 10 bushels ; while in 
Texas it is 85 bushels. Nor does the land seem to deteriorate 
under a course of cropping as does the lighter soil of States in the 
south, for in Kildonan there are fields which have been sown with 
wheat every season for the last thirty-five years without the appli- 
cation of any fertilisers, and which in 1879 yielded an average of 
over 30 bushels to the acre. If one-half the ground of that com- 
paratively small portion of soil which is drained by the Red River 
and its affluents were sown with wheat, the product at an average 
yield would be 500,000,000 bushels, or more than the entire amount 
raised in the United States in 1880. The centre of activity in 
wheat-growing, never very stable, will probably soon pass to the 
Red River Valley; to go later, possibly, still further northward. 

THE new north docks, opened last week by the Prince of Wales 
at Liverpool, will be lighted throughout by electricity by means of 
powerful are lights, each of 6000-candle power, suspended from the 
tops of lattice work poles, 80ft. high. Three of these are already 
fixed; they differ from those used elsewhere in that each post is 
self-supporting, without the use of stays or guy lines, which are 
found to be in the way of the shipping. The dispersion of the light 
is effected by means of circular conical-shaped reflectors, enamelled 
on the inside, which enable a radius of 150 yards round the light 
to be illuminated sufficiently for the purpose required. It is the 
intention of the engineer of the Dock Board at present to use the 
lights only at tide time, when vessels are locking in and out. One 
set of sheds has also been lighted in a satisfactory manner by 
electricity, and the system will be extended shortly to the other 
sheds and graving docks, When a light is required at any 
particular spot to enable vessels to unload or take in cargo at night, 
a set of portable electric lighting tackle will be supplied which will 
give from one to three powerful lights. In design it is somewhat 
similar to the ordinary steam hoisting winch, and occupies about 
the same space. The whole of the work has been erected under 
the superintendence of Mr. Killingworth Hedges, C.E., and has 
Pee manufactured by the Electric Lighting Supply Company, of 
London, 
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Ix Tur Encryverr of the 15th July last, and the 12th and 
19th of August, we gave respectively a classified description of 
the general arrangement of the binding mechanism of the 
different machines exhibited at Derby, and accounts of the trials 
of the machines on the field. A fully illustrated description of 
Mr. W. A. Wood's machine, the working of which was most 
highly spoken of, was given in our impression of the 25th ult. 
We now propose to describe the binding mechanism employed 
by Messrs. Samuelson and Co., Banbury, to whom, as well as to 
the Johnston Harvester Company, a silver medal was awarded, 
by aid of the perspective view of the machine on page 203, and 
the detail views of the binding mechanism given there and here- 
with. Wemay remark that the machine of Mr. McCormick, to 
which the gold medal was awarded, and the machines of the two 
above-mentioned makers, were all fitted with binding apparatus 
mor¢ or less exactly similar, and supposed to be made in America 
under the patent of J. F. Appleby, which seems to have been 
merely the importation of the idea of one Fisken, who had taken 
eut a patent in this country which has become void. Fisken’s 
patent is dated November, 1877, No. 4242, and Appleby's 
American patents are 17th September, 1878, No. 208,137, 18th 
February, 1879, No. 212,420, and 22nd June, 1880, No, 228,971. 
It would, however, puzzle any but the most completely educated 
in the various devices for knotting, gripping, cutting, and tighten- 
ing. which have been covered by different patents, to see where the 
mechanism of the Johnstone, the Samuelson, or the McCormick 
bears any very striking likeness to the drawings in the specifica- 
tion of the patents referred to. 

Of the general arrangement of the reaping machine, illustrated 
on page 203, we need say but little. The grain as it is cut falls upon 
a moving canvas platfurm, which conveys it to endless aprons 
passing over the travelling wheel ; these aprons bring the cut 
grain into contact with the binding apparatus, where it is 
received by two packing arms and compressed by them, and 
when sufticient grain has been gathered to form a sheaf, a further 
compression takes place automatically, and the needle brings the 
string to the knotter, where it is tied, the string cut, and the 
sheaf automatically discharged, leaving the end of the string in 
the knotting apparatus ready for the next sheaf to be formed. 
The needle then recovers its former position, and the actions of 
receiving, compressing, tying, and discharging, are repeated. 
Though the operations involved in the binding of grain by 
machinery seem numerous and complicated, no special care on 
the part of the driver of the machine is required, as the size of 
the sheaf and proper moment of binding are automatically 
determined by the machine, and therefore calls for but little 
attention beyond that required in working an ordinary self- 
raking reaper. 
that he has the whole of the operations within his view, and can, 
if necessary, throw any or all of the parts of the machine out of 
gear. Whether the crops be light or heavy the sheaves are 


all formed of one size, and it was specially noticed with this ma- | 


chine that the sheaves were neatly formed, with the grain upright 
or lodged. The behaviour of the machine was very favourably 


commented upon in our report of the trials, as given in our | 
The automatic sizing of | 
the bundles is effected by the pressure of the sheaf upon the | 


impressions for the 12th and 19th ult. 


spring cradle arms or levers, which are connected to a trip 
movement, to be more particularly presently described, at the 
back of the machine, which throws into gear the wheels 
for driving the knotter cam. The size of the sheaves, if desired, 
can be altered by means of a thumb screw controlling the normal 
position of the cradle arm against which the sheaf is packed. 
As soon as a sufficient quantity is packed against this lever or 
arm, it throws the knotter into gear, and thus it will be seen that 
by setting this lever a little forward or backward, the quantity 
of straw necessary to give sufficient pressure against it to cause 
it to move the trip, will be greater or less. This adjustment can 
be made while the machine 1s at work, but once set the machine 
always makes the same sized sheaves, however great the variation 
in crop, until it is altered by the attendant. 

Before describing the binding mechanism shown by Figs. 1, 2, 


3, 4, and 5, we may show the principle of the knotter by diagrams | 


6, 7, and 8. The knotter consists of a hollow knotting 
shaft A, having a hook or jaw C at one end. Inside this shaft 
is a sliding spindle B, which has a hook or jaw Das shown. The 
spindle B has an independent longitudinal movement given to it, 
and it rotates with the main shaft or spindle A. These move- 
ments are given by gearing which is shown in Figs. 1 to 5, and 9. 
The knot is formed as follows :—One end of the string is held in 


a pair of jaws or nippers, and then passed over the shaft A. The | 


corn falls upon the string, and as soon as a sheaf is collected the 
other end of the string is brought round the sheaf and laid 


The driver, however, is placed in such a position | 


across the shaft A. The knotter shaft is then drawn back as in 
Fig. 6, and next makes a revolution; in so doing it moves 
forward, at the same time bringing the ends of the string 
between the open jaws C D, as in Fig. 7. The jaw D then 
closes upon the string and holds the ends fast. The string is 
then cut and,the loop lifted over the hook C by a trigger E, thus 
forming the knot, which is drawn tight by the weight and the 
expansion of the sheaf. The shaft A being now pushed forwards 
again into its first position, and the jaws C D opening at the 
same time, the sheaf falls to the ground. 


The whole of the movements made in tying the knot, holding 
the string, cutting off the end of the band when the sheaf is bound, 
and discharging sheaf on to the ground, are performed by one re- 
yolution of the small compound cam A, Figs. 1 to 5. The 
action is as follows :--The string, one end of which is already 
held between the revolving holder or nipper plates C, is 
brought round the sheaf when sufficient has been collected by the 
needle arm to the holder C, which is now caused to rotate by the 
first movement of the cam A acting upon the spindle D, Fig. 2, 


to which the spring pawl E, Figs. 2. 5, and 4 is attached. The 
string is guided into its place across the hook jaw of the knotter 
4 by the irregular shaped guide arm F, on the lower side of 
which is fastened the knife G, Figs. 1 and 4. 

The two plies of the string being now laid across the jaws of 
the knotter B, the cam A continuing its rotary motion and the 
intermittent wheel coming inte gear with the pinion H, which is 
shown on the spindle of the knotter shaft, causes the latter to 


| revolve ; as it revolves, the jaws open and the straight ends of 
| the string come between these jaws; as the shaft continues to 
| revolve, the friction roller I, Fig. 4, on the back of the loose jaw 
comes into contact with the flat spring K, Fig. 4, which causes 
the jaws to close again and lay fast hold of the string. The 
string is now cut by the knife G at the lower side of the placer 
or guide arm F, which at the same time draws the ends of 
the string over the jaws and completes the knot. The straight 
arms fixed to the cam now come into contact with the sheaf and 
deposit it gently on to the ground. 

The cam comes back to its first position, ready for another 
sheaf. One end of the string always remains in the grip of 


the holder C ready for the next sheaf. 


ENGINES OF THE STEAMSHIP VIRGINTAN, 
We give this week, at page 206, a plan and some detail drawings 
of the compound engines of the steamships Valencian and 
Virginian. 

The crank shafts of these ships are built up on the system 
patented by Mr. Thomas Turton, Liverpool Forge Company, 


CONDENSER 


| 
SECTION OF AIR PUMP 


Brunswick Dock. It will be seen that each crank pin and two 
half cheeks of each crank are forged solid in one piece, and 
bolted to the other halves of the cheeks, which are forged solid, 
one with each length of shaft. It is not necessary to point out 
the great advantages offered to the smith by this method of 
making up a crank. Heavy keys are used to assist the bolts. 
The engraving is fully dimensioned. A great many of these 
crank shafts are now in use and earning golden opinions. The 
method of construction gives a slight flexibility, which is of great 
value. The engines of the Favonius, one of Mr. Jayland’s ships, 


CONDENSER 


SECTION OF CIRCULATING PUMP 


when running round the Isle of Wight, while recently on a twelve 
hours’ trial trip, had her engines reversed from full speed—seventy 
revolutions—to full speed astern without shutting off steam, to 
test the Turton’s shaft with which she is fitted ; not the least 
effect of the strain thus thrown on the shaft was apparent. 

The accompanying engravings are sections of the circulating 
and air pump, and explain themselves. In a subsequent impres- 
sion we shall publish drawings of the boilers. 


Forctnc WHEELS ON SHAFTS.—The old method of shrinking 
cranks, wheels, &c., to their places on shafts, or securing them by 
driving and keying, is now to a great extent replaced by forcing 
them on with a hydraulic press. The question arises, then, as to 
what, if any, taper should be given to the bores and axle-seats. 
At one of the meetings of the Master Car-builders, this question 
was fully discussed. Some of the members, we believe a majority, 
stated that they gave a slight taper, and could not get the wheels 
to keep tight without it. Other members said that if the bores and 
shafts were parallel, with a proper allowance for forcing, the 
wheels remained tight, and no trouble was experienced. Con- 
cerning the amount of this allowance, from some experiments 
made, it was determined that for a standard car axle the 
diameter of the wheel seat should be ‘004 larger than the 
wheel bore, and that this would require a pressure of about 
32 tons to force the wheel home. ‘These, we—the American 
Mechanical Engineer—assume, are average conditions, but the 
smoothness of the boring and turning would have some effect in 
making this variable. Thus, on wheels having a bore 4jin. 
diameter and Sin. long, the axles being of steel, Mr. T. W. 
Peeples’, M.M. of the Manhattan Elevated R.R., N.Y., rule is to 
reject wheels requiring less than about 26 tons, or more than about 
35 tons to force them on. These wheels form excellent examples, 
because of the excessive duty to which they are subjected by reason 
of the frequency of their stoppage under the pressure of the 
vacuum brake. The practice with these wheels is to bore them 
parallel, finishing with a feed of jin. ar lathe-revolution, and to 
turn the axle seats taper just discernible by calipers. In an article 
on the subject our contemporary explains that this just perceptible 
taper is necessary in order that the inner part of the boss, though 
somewhat abraded or compressed by forcing the axle, may be as 
tight as the front part. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


ENGINE-ROOM ARTIFICERS, R.N. 


Srr,—Your correspondent ‘‘C, C.” has indulged in many sneers 
at my “‘experience ;” and yet he endeavours to defend his sugges- 
tions by stating that he has heard them expressed by a number of 
men with as much experience as myself, or perhaps more. It 
would have been much more satisfactory if ‘‘C. C.” had stated 
how, when, and where these men got their experience of the 
requirements of the Navy ; and still more satisfactory if, instead 

‘of asking so many useless questions, ‘‘C. C.” had given a few facts 
for the information of the benighted people at the Admiralty and 
in the Navy. 

Before proceeding further, I shall have to put two questions for 
the consideration of your readers and that of “‘ the vast number of 
the nation ” whose opinions ‘‘ C. C.” professes to represent. They 
are as follows :—Are all the Lords of the Admiralty, the executive, 
and engineer officers of the dockyards and Navy, who have practi- 
cally studied this matter, such utter imbeciles as not to be able to 
learn those lessons which the experience of the last forty years 
should have taught them? Are these administrators and ofticers 
so entirely devoid of all sense of their duty to the empire at large, 
and to the Navy in particular, as not to attempt to devise the very 
best system to secure the maxinum of economy and efficiency in 
the engineer department of the Navy ? 

These are the questions for ‘‘ the vast number of the nation” to 
consider ; and then, if it be decided that the Admiralty and the 
naval officers are both imbecile and devoid of a proper sense of 
public duty, as “‘C. C.” would seem to imply, then the question 
will arise, Are “C, C.” and his friends the highly-gifted persons 
who may be safely trusted to reorganise the Navy ’—for ‘* C. C.” 
professed, in his first letter, that he knew nothing practically of 
the working of the engineer branch of the Navy. 

lt is weary work to answer such questions as “C, C.” puts, as 
they have been answered a hundred times over, and the subject is 
so entirely threshed out that there is nothing now to be said 
on the matter. To reply to these questions fully I should have 
to relate the history of naval engineering from the year 1837 to 

* 1863, and from 1863 to the present time, and regard for your 
space and my time will not permit me to do that to gratify 
“C.C.,” but I will endeavour to answer his questions as briefly 
as possible. 

Firstly, ‘‘ Were all the conditions of the trial—i.e., on board 
the Sulphur and in the dockyards—favourable for the end re- 
quired?” I reply that the experiment extended over many 
years, and was in the hands of men of as high principle and 
integrity, and of as great ability as any to be found outside the 
naval service ; and that as far as possible the very utmost was 
done to obtain the best results from a bad system. I may ven- 
ture to mention a few of the names of the men who were asso- 
ciated with that system, for they are honourable ones in the his- 
tory of the Navy—Charles Atherton, of Woolwich ; Trickett, of 
Devonport ; Blaxland, of Sheerness; and Andrew Murray, C.B., 
of Portsmouth; these were the men, and I have no hesitation 
in saying that better men could not have been found in the coun- 
try to occupy their positions. 

Secondly, ‘* What was the cause of failure?” The system 
itself was radically bad, inasmuch as it did not hold out sufficient 
inducements to obtain a supply of candidates of uniformly high 
character and intellectual ability; and it did not provide a suf- 
ficiently high course of scientific instruction for the pupils; conse- 
quently there was too much “rule-of-thumb” practice, and too 
little knowledge of the theory and principles which should govern 
the ane, preservation, and repairing of the machinery of war 
vessels. 

Thirdly, ‘‘ What is the actual necessity for two classes of engi- 
neers afloat? What is required of a highly scientific man ona 
cruise ?” Surely if your correspondent knows anything of a modern 
man-of-war, and the conditions under which it has to remain 
abroad for years together, he would not have asked such absurd 
questions, especially when he himself suggests that there should 

two classes of engineers ; for he says, ** Let those rise from the 
ranks who can.” Now if there were not to be a superior and an 
inferior class there could be no “‘rising from the ranks” as “C. C.” 
suggests. In plain words, ‘‘C. C.’s” plan is that a large number 
of people should be entered into the Navy, and that they should 
afterwards be divided into two classes by some mysterious test of 
merit, instead of having the two classes specially selected on entry, 
and each class specially trained for its own particular duties. 
Such a plan as “C. C.” proposes would cause a thousand times 
more jealousy and ill-will than can ever arise under the present 
system ; for no senior man would ever feel that he had been justly 
treated when he saw a junior placed in authority over him. 

Although no one has been promoted over my head, yet I know 
what it has been to suffer from blighted hopes and reasonable 
expectations disappointed owing to overcrowded lists; and I can 
conceive no greater cruelty or more dishonest treatment than to 
seduce a lot of young men into the Navy by means of promises or 
hopes which can never be realised. Nor can I conceive any system 
more likely to produce dissatisfaction, disgust, inefficiency, and 
national disaster. It has done so before, and it would do so again. 

Now, whether your correspondent ‘*C. C.” is an engine-room 
artificer who is ambitious of becoming an engineer in the Navy, or 
whether he is a member of Parliament representing ‘‘a vast 
number of the nation,” Ido not know; but this is very evident, 
that he has suggested nothing new, and that he is incapable of sug- 
gesting a better or more economical method of engineering in the 
Royal Navy than the present system. One point, however, your cor- 
respondents have, perhaps, unintentionally shown, and that is thatthe 
Admiralty, in order toget well-qualified men witha sense of discipline, 
should train artificers for the Navy, instead of depending upon the 
private trade for the supply. But this is not a new suggestion, as 
@ proposition was made to the Admiralty several years ago that not 
only should boys be trained to serve as artificers, but also as stokers 
in the Navy. For there is just as much need of good stoker- 
mechanics and good ordinary stokers as there is for good artificers 
and scientific engineers. 

Before closing this letter I must beg leave to protest most 
emphatically against the insinuations of both your correspondents 
*C.C.” and “E, X.,” that the artificers are treated as ‘‘ slaves” 
or ‘‘drudges” by the engineer officers, or that the artificers’ posi- 
tion in the engine-room is an uncomfortable one; for in many ways 
it is far superior to that of most of the junior engineers in 
merchant or mail steamers. I have had personal experience in 
many ships, and I have known as many officers—perhaps a great 
many more—as your correspondents, and I can safely assert that 
in only one case did I ever hear of any antagonism having been 
felt or shown towards the artificers; and in that case it was by 
some of the members of the ‘‘old school” of “practical 
mechanies,” only a very few of whom still retain a footing in the 
Navy as engineers. 

On the other hand, I have known of scores of cases wherein the 
engineer officers have fought for and obtained far greater privileges 
for the artificers than were allowed by the ordinary regulations, or 
to the other chief petty officers. For example, I have known 
ships in which the artificers were allowed to go on shore immedi- 
ately after dinner during three days of the week, in addition to 
the ordinary leave; and in this respect they were better off for 
leave than any commissioned officer in the ship, except the chaplain 
and the captain. I have also known of engineer officers helping 
the artificers to educate themselves, and encouraging them to save 
their money, dress well, and to maintain a good position on board 
and on shore. 

I consider there is room for improvement as regards the 
comfort of the artificer, but when it is remembered that he has 
very little expense on board ship, and that even during the early 


years of his service he can save from £60 to £70 per annum, it 
must be confessed that the position is not a bad one even for a 
good mechanic. 

In closing this letter I beg leave to state my positive conviction 
that there is far more necessity for the presence of a highly scien- 
tific engineer on board a man-of-war in action, or in ordinary times 
abroad, than there is for his presence in a factory on shore ; and I 
have not the slightest hesitation in asserting that the first naval 
battle will prove the truth of my words. EXPERIENCE. 

Earl’s Court. 


Srr,-—It is with very great satisfaction that I hail the controversy 
at present being conducted in the columns of your journal on the 
engineering of the Royal Navy. I feel certain that the country 
will ultimately be benefitted by the steps now being taken to 
partially re-engineer the Royal Navy by the practical man. How, 
in the name of common sense, has this monstrous muddle, which 
is now emerging from darkness to light through the medium of 
your paper, been so long allowed to exist. The naval engineers 
have grown so grand that they cannot entertain the idea of perform- 
ing manual labour, and hail their should-be fellow-handicraftsmen 
who happen to join the service as engine-room artificers, as nothing 
more than “scavengers,” &c. Is not this enough to arouse the 
indignation of every man connected with the engineering trade? 
Considering the number of engine-room artificers in H.M. Navy 
who are forbidden to agitate for the removal of their grievances, it 
behoves their immediate friends and fellow-workmen throughout 
the country to look after the interests of this insulted class, and 
in so doing the interests of the whole trade will be advanced. ‘The 
fact that engine fitters who may happen to join the Navy as engine- 
room artificers at times of depressed trade or other circumstances, 
are publicly branded as ‘‘ wasters” by their more fortunate fellows, 
ought to deter all intelligent men from joining that department of 
the engineering branch of the Navy as at present constituted. I 
look upon ‘‘ Experience’s” letters as being the utterance of the whole 
class whose interests he advocates, which class not only rejoices at 
the doors of the service being closed in the faces of the younger 
men of the trade, but also boasts of the relegation of the temporary 
service engineers to the mercantile marine. I hear these latter 
have had their share of systematic oppression as well as the 
artificers, and the system will doubtless continue until the 
sweeping reform advocated by you is fully carried into etfect. 

I may state that my principal object in writing this letter is to 
appeal to your readers, and ask what the Associations of Marine 
Engineers, the Foreman’s Association, the Amalgamated Society 
of Engineers, the Steam Engine Makers, and other combinations 
connected with the trade have been doing for some years past to 
allow the engineering of the Navy to be rended from their midst. 
Who are the engineering advisers at the Admiralty? Who is 
responsible for the mixed-up set dignified by the title of naval 
engineers? Surely, if ‘‘ wasters” from private shops are brought 
into the service to remedy the practical deficiencies, and to carry 
on the duty of naval engineers, these latter must be ‘‘ wasters ” 
indeed. I ask, who are the Admiralty advisers, because there have 
been such a multiplicity of schemes partially carried into etfect 
with the idea of obtaining engineers Since competition from private 
firms has been rejected, we have had the sons of seamen and 
marines brought up entirely at the country’s expense, with the 
same end in view. After awhile there was some squabble about 
“social status,” and the supply from Greenwich School was cut 
off. Then again we had the sons of local tradesmen, dockyard 
mechanics and labourers—this, in my opinion, was a more legiti- 
mate class—who were fed and clothed at their parents’ expense ; 
and lastly we have the late Mr. Ward Hunt's scheme, which seems 
to be embodied in the remarks that *‘ He did not see why the sons 
of noblemen should not engineer the service.” This intention of 
his has been miserably defeated, and the case stands much as it did 
before, save that the majority of the present students being sons of 
naval engineers, are removed one short step from the vulgar, 
although I have no doubt it is this last scheme which has caused 
some naval engineers to become arrogant. 

The new class of students cost the country in keep, &c., about 
£2 per week per student—the most expensive scheme yet tried. I 
wonder why the above-mentioned combinations, and the engineer- 
ing trade generally, allow such a state of things to exist—they 
have to assist to support such a wholesale sham and cheat, 
but are willing to engineer the Navy practically, and to bring 
quite as much, or more, theory than is necessary to take charge of 
machinery. Where are the young men, with which our workshops 
abound, whose practice and theory go side by side, who, after 
their day’s work is done, can be found studying their collection of 
scientific books, or attending their evening science classes? It is 
from this class that our most eminent engineers have emanated. 

The Admiralty has recently caused an inquiry to be made into 
this expensive system of scientific cramming, which forces such a 
superfluous amount of theory into our ships of war to rust and 
degenerate. It is evident that the present heads of the Admiralty 
are getting sceptical concerning the ruinous system of their prede- 
cessors, and the time must soon arrive when the naval engineers 
must be again drawn from the bulk of the engineering trade, and 
not from a favoured few, as at present ; and in order to forward 
this scheme I should recommend that deputations of the representa- 
tives of the great organisations and centres of the engineering trade 
be sent to the,Admiralty. This deputation would represent some 
seventy oreighty thousand persons. Atthesametimethey should not 
forget those M.P.’s who are pledged to retrenchment and reform, 
Surely they could not begin better than by reducing the number 
of well-paid ornamentals of the engine rooms of our ships of war. 
And as ‘“‘C. C.” suggests, let the lowest grade be the door of 
admittance ; then there will be found quite enough intelligent men 
to fill the high positions. This being a question of national 
economy and naval efficiency, I regret its being treated solely as a 
question of Engineers versus Engine-room Artificers—although I 
confess to a bias in favour of the artificer, who so nearly approaches 
the class so ably recommended in the articles which have recently 
appeared in your journal. FItrer. 


PNEUMATIC CLOCKS, 

Srr,—In THE ENGINEER of the 29th June, 1877, you published a 
complete account, with illustrations, of my system of pneumatic 
clocks as adopted in Vienna. Recently another English paper has 
published an account of an installation of pneumatic clocks in 
Paris, the invention of which is attributed to M. Popp. 

Will you allow me to say that the system called the Popp system 
is my invention patented in France by M. Popp, and thata suit is 
now pending by which I hope my invention will be secured to me. 
In any case, I shall be glad if you will allow me to point out that 
the engravings you published on June 29th, 1877, of my clocks and 
system at Vienna are illustrative of that in Paris. It is desirable 
that English people should not be misled by recent publications 
describing my system under another name, as I must under any 
circumstances enforce my claim to the invention. 

Vienna and Paris, September 12th. C. A, MYERHOFE?R. 


THE INSTITUTION OF MECHANICAL ENGINEERS, 


Srr,—The correspondence in your paper upon the subject of the 
discussions held at the Institution of Mechanical Engineers calls 
attention to a want which has been felt, and thoroughly provided 
for in the Institution of Civil Engineers, and provided against 
to a large extent in the Institution of Naval Architects, i.¢., 
the previous careful examination of papers before discussion, and 
a selection in the mind of the speaker of the points that he is 
most competent to discuss, and also, to some extent, the selection 
of the language best suited to convey his ideas to the audience. I 
do not hesitate to say that without preparation of this kind, not 
half-a-dozen men, even amongst our leading engineers, are com- 
petent to address a technical audience, especially when composed 


of the very large numbers that are lately in the habit of attending 
the meetings of the various institutions. 

So great is the difficulty in connection with the Institution of 
Mechanical Engineers of obtaining copies of papers, that upon the 
22nd July—eleven days previous to the meeting in Newcastle—I 
wrote to the secretary, asking for proofs of three papers upon 
subjects relating to the special branch of our business with which 
I am connected, with a view of joining in the discussion ; but as no 
notice was taken of my application, it is not unreasonable to con- 
clude that for some purpose altogether peculiar to the Institution 
of Mechanical Engineers, and affecting none of the sister institu. 
tions, the practice of forwarding early proofs to members is 
forbidden. 1 hope that the council will endeavour to work 
the reform indicated by you, and so largely promote the usefulness 
of the discussions. A Non-SILENT MEMBER, 

London, E.C., September 18th, 


GOLD LOSSES. 


Srr,—I am pleased to see that ‘‘ Quartz” agrees with the general 
arrangement and system of gold mining machinery advocated by 
me in your impression of the 19th August. Since then I have 
gathered a few facts which might be of interest to your readers, 
viz.:—On August 18th Mr. C. J. Harvey lectured on the reduction 
of auriferous quartz at the Cannon-street Hotel, and, after giving 
a very entertaining description of the method of treating gold by 
the Koroombers of India and the natives of the West Coast of 
Africa, he says that the latest invention for reducing auriferous 
quartz is the Elephant stamp, and, being portable, may be of 
service ; but in its present form would not be a desirable mill to 
erect fora large reduction works, . . . . When the quartz 
contains gold of average fineness—without using mercury in the 
coffers—the coffers may give 60 to 65 per cent., and the mercury 
or sipple-boxes 23 per cent.; the blanket tables about 10 per cent. 
Then fellows a description of the stamp batteries, which are made 
in parts to facilitate transport, Kc. The battery of ten heads of 
stamps would pass through three tons per head each day, or for the 
ten heads of stamps thirty tons each day, the weight of the heaviest 
part of stamps being two tons, and the weight of each stamp 8} cwt. 

Now, I think—going by the description of Mr. C. J. Harvey as 
to the work turned out by these stamps, and the result gained 
being a minimum of 93 per cent. and a maximum of 98 per cent.— 
this machine must really be the most perfect of its kind ever put 
before the public. However, not having the pleasure of seeing the 
machine at work, or otherwise, I suppose I must not say anything 
against it as it has been so strongly upheld by a gentleman of so 
much experience in gold and its reduction as Mr. Harvey. Still, 
I must take exception to its being made to facilitate transport, 
which I take to mean its being made in such light parts that they 
may be shipped or unshipped without the aid of very strong 
hoisting machinery, and easily carrried to places difficult of access, 
and certainly no one can call two tons a light weight for that pur- 
pose. However, for the present I have no more to say on that 
point, but will conclude with the remarks made by the chairman— 
at the lecture delivered in the Cannon-street Hotel—Sir Leopold 
George Heath, K.C.B., who said, at the conclusion of the above 
lecture, that Mr. Harvey's system differed from that which he was 
acquainted with more particularly in having no copper plates over 
which the stuff passed after leaving the stamps, and also differed 
in not putting quicksilver in the coffer-box. With these excep- 
tions Mr. Harvey's was similar to the mills in common use in 
California. 

Now, after reading the above, comment is needless, but still it 
may be remarked that Mr. Alfred G. Locke, F.R.G.S., in his letter, 
gave statistics from many mines, which prove most conclusively that 
40 per cent., and sometimes more, of the gold was lost and dumped 
away anywhere in the tailings, and yet Mr. Harvey only loses from 
2 to 7 per cent., and by the description, I should say, using exactly 
the same machinery as used in California. 

Perhaps ‘* Quartz” can enlighten me on that subject, as he is a 
manufacturer and advocate of stamps, and especially as be des- 
cribes a stamp which is self-contained, requiring no massive foun- 
dation, and has other advantages—according to his letter of the 
9th September—he might give your readers the benefit of his experi- 
ence on the stamps advocated by Mr. Harvey. 


Market-place, Aberystwyth, Gro, T. Evans, 


VACUUM BRAKES, 

Sin,—I see in your last two papers bits from two of our drivers 
about automatic vacuum brakes, and I quite agree with what they 
both say. I have had a great deal of experience with brakes of 
different sorts—this one in particular—and my opinion is that this 
Clayton brake is not worth the name of an automatic brake 
where the air brake comes. After we have applied the brake once 
we have no more power, we have not got a reserve, same as the air 
brake ; so you see, Sir, we can only make one application, and 
then we are done. We have to wait while we get more vacuum 
for the next, and that takes a long time with a train of sixteen or 
eighteen coaches, and I have no doubt that some day we shall 
want the vacuum when we have none. The driver that has been 
suspended for running past Normanton is not the only one that 
shuts the ejector off to get a bit of steam, but this case has come 
to light. ‘The guards cannot tell whether we have any vacuum or 
not, as there are no gauges in their vans; therefore, in a case of 
emergency, they would not be prepared to help us with their hand 
brakes. Where are the ejectors shut off most? Why up the 
banks, where we want all the steam we can get. What would be 
the use of this brake with the ejector shut off if a carriage 
coupling broke when running up a bank, as it happened to the 
Great Northern Scotch express in Galton Tunnel a week or two 
ago’ Why the train would run back as it did then, and if it was 
not shut off and the train broke loose up a heavy bank; well, the 
brake is so constructed that it leaks off in about a minute. So 
you see, Sir, it is no better than a non-automatic brake. 


September 14th. ANOTHER MIDLAND Driven, 


THE LANDSLIP AT ErM.—On Sunday last a most disastrous 
landslip occurred at Elm, a village on the highest point of the 
pass between Glarus and the valley of the Vorder Rhein. No 
such calamity has happened in Switzerland since the destruction of 
Goldau, in September, 1806, by an earthslip from the Rossberg. 
Some 200 persons are supposed to be buried under the avalanche of 
rock and earth, and the work of rescue is being carried on under 
conditions that render success almost hopeless. The dammed-up 
streams that flow through the valley are turning it into a lake, and 
another earthslip, still more extensive than the first, may occur at 
any moment. Elm is situated in the Sernf Thal at the foot of the 
Laaxer and Stoekli glaciers, and under the lee of the Tschingel 
Alp, a mountain composed Yam pend of argillaceous schist. For 
ae past the Tschingel had been regarded as a perilous neighbour, 

ut familiarity dulls apprehension, and until last week no precau- 
tions seem to have been taken to avert the impending peril. On 
Friday, however, after two days of heavy rain, the appearance of 
fissures in the mountain so alarmed the villagers that they called 
in a local engineer to devise means for meeting the emergency, but 
before anything could be done the catastrophe came. On Sunday 
afternoon, shortly after five o’clock, a great mass of earth and rock 
slipped down from the mountain, sweeping away the greater part 
of Unterthal, that portion of the village on the right bank of the 
Sernf. An hour later a second earth-slip completed the work of 
destruction, overwhelming at the same time all the villagers who 
were engaged in extricating their friends and kinsfolk from the 
ruins, The number of dead and buried has not yet been exactly 
ascertained, 
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THE IRON AND STEEL INSTITUTE. 


THE following programme of the autumn meeting, October 11th, 
12th, 18th, and 14th, 1881, has just been issued to the members :— 
Turspay, Ocroper, 117TH, 1881, 

9.30 a.m.—General meeting of the members at the Institution 
of Civil Engineers. ‘The Institute will be received by the president 
of the Local Reception Committee, Sir Henry Bessemer, F.R.S., 
and the vice-president, Dr. Siemens, F.R.S. A selection of papers 
will be read and discussed. 

1,30 p.m.—A special train will convey the members from Charing 
Cross Station to the Telegraph Construction Works of Messrs. 
Siemens Brothers, at Charlton, where luncheon will be provided 
by the firm. 

1.15 p.m.—A steamer will leave Westminster Pier for Victoria 
Docks, which will be inspected, The proprietors of some of the 
steamers in the docks have kindly pupal to entertain the mem- 
bers at luncheon, 

7 laggy | Institute will be entertained by the Right Hon. the 
Lord Mayor, Alderman M‘Arthur, M.P., at dinner at the Mansion- 
house, Evening dress, 

WEDNESDAY, OcToBER 121TH. 

9.30 a.m.—General meeting of members at the Institution of 
Civil Engineers, A selection of papers will be read and discussed. 

12.45 p.m.—Luncheon at the Westminster Palace Hotel provided 
by the Local Reception Committee. 

2.15 p.m.—Leave Charing Cross Station by special train for 
Woolwich Arsenal, which will be open for inspection. 

Members will also be pemiated on this and the other days of 
the meeting to inspect a number of works, &c., in London and 
neighbourhood, a list of which will be found below. 

7 p.m.—Annual dinner of the Institute at Willis’s Rooms, 


THURSDAY, OCTOBER 131TH. 

9.30 a.m.—General meeting of members at the Institution of 
Civil Engineers. The reading and discussion of papers will be 
continued and concluded, 

12.30 p.m.—Luncheon at the Westminster Palace Hotel, pro- 
vided by the Local Reception Committee. 

2.30 p.m.—-Depart by special train from Liverpool-street Station 
for the Royal Small Arms Factory, Enfield Lock, and for the 
locomotive and carriage works of the Great Eastern Railway at 
Stratford. Omnibuses will be waiting at the Westminster Palace 
Hotel at 1.45, to convey members to Liverpool-street Station. 

8.30 p.m.—The Local Reception Committee will entertain the 
members and their lady friends at a conversazione to be held at 
the South Kensington Meoun, kindly granted for the occasion 
by the Lords of the Committee of Council on Education, 

Fripay, Ocroper 147TH. 

9.0 a.m.—Depart by special train—kindly provided by the 
London, Brighton, and South Coast Railway Company—for New- 
haven and Brighton. At Newhaven the members will go over the 
new harbour works, &c., and at Brighton the locomotive works of 
the London, Brighton, and South Coast Railway Company will be 
available for inspection. 

2.0 p.m.—Luncheon at the Grand Hotel, Brighton, provided by 
the Local Reception Committee. Members are kindly invited by 
the chairman and directors of the Brighton Aquarium to pay a 
visit to the Aquarium, between 4.30 and 8 p.m. ‘Tickets for this 
purpose will be distributed at the luncheon, 

7.0 p.m.—Depart by special train for london, 

List oF PAPERS, 

“On the Manufacture of Steel and Steel Rails in the United 
States ”—supplementary paper. By Captain W. R. Jones, Pitts- 
burg, Pa, 

**On a Method of Securing Homogeneity in the Bessemer Pro- 
cess,” By Mr. W. D, Allen, Sheftield. 

“On the Manufacture of Ordnance at Woolwich,” By Colonel 
Maitland, Superintendent of the Royal Gun Factories, Woolwich. 

“On the Application of Wrought Iron and Steel to the Manu- 
facture of Gun Carriages.” By Mr, H. Butler, Royal Arsenal, 
Woolwich. 

On the Manufacture of Projectiles.” 
Woolwich Arsenal, 

“On the Distribution of Elements in Steel Ingots.” By Mr. G. 
J. Snelus, Workington. 

**On the Use of Brown Coal in the Blast Furnace.” 
Ritter von Tiinner, Leoben, Austria, 

Ceriain Physical ‘lests and Properties of Steel.” By Mr. 
Edward Richards, Barrow Hematite Steel Works, Barrow-in-Fur- 
ness, 

“On the Tin-plate Manufacture,” 
Works, Llanelly, South Wales, 

“*On the Use of American Anthracite in the Blast Furnace.” By 
Mr. J. Hartman, Philadelphia. 

“On Cavities in Cast Steel Ingots.” By Mr. F. Stubbs, Man- 
chester. 

**On the Recent Progress of the Basic Bessemer Process.” By 
Herr Paul Kupelweiser, Director of the Witkowitz Works—Baron 
Rothschild’s--in Austria, 


Works, &c., OPEN FoR INSPECTION. 

Messrs, Yarrow and Co.’s Torpedo Boat Works, Isle of - Dogs, 
Poplar, E. Messrs. Samuda’s Shipbuilding and Engineering 
Works, Poplar, E. Messrs. John Penn and Co.’s Engineering 
Works, Greenwich. Messrs. Maudsley, Son, and Field’s Engineer- 
ing Works, Lambeth. Mr. Peter Brotherhood’s Engineering 
Works. — Messrs. Simpson and Co.’s Grosvenor Engineering 
Works, Pimlico. The Thames Ironworks, Blaekwall. Mr. J. J. 
Stevens’ Darlington Ironworks, Southwark Bridge-road, S.E. Mr. 
Allen Ransome’s Stanley Engineering Works, King’s Road, Chel- 
sea, S.W. Messrs. Rennie and Co.’s Works, Blackfriars-road, 
8.E. The Royal Dockyards, Chatham. The Times Printing 
and Publishing Offices, Printing House Square, Queen Victoria- 
street, E.C. ‘The London and South-Western Railway Company’s 
Engineering Works, Nine Elms, 8.W. The London, Chatham and 
Dover Railway Company’s Engineering Works, Wandsworth-road. 


8. 


sy Mr. J. Davidson, 


By Prof. P. 


sy Mr. Trubshaw, Tin-plate 


THE MANUFACTURE OF SMALL ARMS IN THE 
UNITED STATES. 

In 1866, the house of E, Remington and Sons, through its pre- 
sident, Mr. Samuel Remington, first undertook to compete with 
European manufacturers on their own ground in the making of 
military fire-arms. Since that time more than a million of 
Remington rifles and carbines have been exported, besides large 
quantities of fixed ammunition. 

Previous to that date we had imported arms in large quantities, 
while the exports were merely nominal, but the impetus given to 
this branch of industry through the Messrs. Remington, was such 
that American manufacturers have since been able to compete suc- 
cessfully with those of all other countries, The effort of late years 
has been mainly in the direction of perfecting a simple breech- 
loading gun, and over five hundred patents were taken out for this 
purpose from 1860 to 1871, to what practical end may be judged, 
when a leading authority on this subject states ‘that with the 
single exception of the needle-gun, every arm on a breech-loadin 
system used in Europe is of American origin, both in principle an 
application, a large portion being of American manufacture.” 

ut it is more in the making than in the pattern of the gun that 
American manufactures have revolutionised old systems, and 
marked out the method by which fire-arms are now produced far 
better and cheaper than formerly. The making of each part to an 
exact gauge, with all pieces of the same part interchangeable, was 
at first deemed only an ‘“ American notion,” so impracticable as to 
seem ridiculous in foreign eyes, involving the ideaof making eacharm 


aperfect pattern. Butafter this system of manufacturing had been 
proved a success here, it was gradually introduced abroad, although 
in many cases the machinery and the gauges, as well as the 
instructors, were sent out to establish the manufacture on such 
basis. The production of guns on this system involved elaborate 
and complicated sets of machinery, the improvement of which has 
been going forward through many years, while the patterns of the 
arms themselves have at the same time been undergoing continuous 
change, the less practical being eliminated, and those now princi- 
pally made representing, naturally, the “‘ survival of the fittest.” 

The improvements made by the Remingtons in different arms, 
and their skill in the manufacture of arms of uniform excellence, 
have given them a world-wide reputation. Their system has been 
adopted by the governments of Spain, Holland, Egypt, Denmark, 
Sweden and Norway, by several of the South American Republics, 
and by China, and they have made large sales of rifles and car- 
bines to France and to the United States army and navy. Their 
—- at Ilion, on the order of the Provisional Government of 

‘rance, in the fall of 1870 and spring of 1871, is believed to have 

been on a larger scale than ever before realised in any public or 
private arms factory, amounting in round numbers to more than 
1400 rifles and about 200 revolvers per day. This was with double 
gangs of workmen, each working ten hours, the factory being run 
twenty hours out of the twenty-four. Besides arms for military 
purposes, however, which are ordered in such large quantities in 
war times, their regular production includes a great variety of 
sporting and hunting rifles, shot-guns and pistols, cartridges, 
bullets, shot-shells, rifle canes, loading implements, &c. The 
simple commencement of this great industry was made by Mr. 
Eliphalet Remington in 1816, in the producing of a barrel for a 
rifle at a disused farm forge, which was so ully accomplished 
as to lead <o the following of the arms manufacture as a life 
occupation. 

The making of guns may naturally be divided into three general 
parts—the work on the barrel, that on the breech system, and the 
woodwork, The usual service arm, and a product of very high 
excellence for any kind of fire-arm, has a barrel made of decarbon- 
ised steel. It is first cut from a round bar of about 2in. in 
diameter, and from Sin, to 10in. in length, according to the length 
of barrel desired, In this shape it is styled a barrel mould, and 
goes to a drilling machine, where a hole is made through its centre, 
after which it passes to the barrel rolling machine. The barrel 
rolling machine consists of powerful grooved rolls, working 
together, the grooves being part cylinder and part taper, through 
which the heated barrel mould is successively passed, with a 
mandrel through the hole previously drilled, until the mould is 
drawn out to a rough pattern of the future gun barrel. After this 
the barrel is sawed off to the proper length, goes to the annealing 
ovens, 18 straightened on the outside by being passed between dies 
representing each one-half of the barrel, and is then ready for the 
first or “‘nut” boring. In this operation the revolving cutting 
tool is drawn, not pushed, through the barrel, the tensile pull on 
the steel bar which draws the tool tending to keep the latter more 
exactly in the centre, from its spring to ete resistance, more 
effectually than would be the case with a rigid bore. After 
this first boring, another boring is made with a somewhat 
larger tool, and then the barrel is examined to determine 
its straightness ‘and the exact work of the bore. The 
interior of the barrel being bright, on looking through it at 
a bar across a pane of ground glass, the dark line thereof 
will make a certain definite and exact projection along the interior, 
a break in which, or a wave, indicates imperfection or that the 
barrel is not true, The lines of light have certain definite propor- 
tions to the shadows, so that, looking in at each end of the barrel 
successively, its whole interior may thus be carefully examined, 
and the defects ordinarily found are so slight that a blow or two 
with a hammer will rectify them. In the rifling the cutter is 
yo asin the process of boring; it is drawn, not pushed, 
through the barrel, 

The bed of the rifling machine is similar to that of a lathe, and 
the rod carrying the cutter is held by a carriage which is moved 
back and forth by gearing. The cutter is so constructed that it 
may be adjusted to cut a deep or shallow groove, as may be 
desired. In the process of ritling the barrel and the cutter bar are 
turned in opposite directions, and the cutter is so operated that it 
works first in one groove and then in another, soas to equalise any 
possible irregularity in the action of the tool. It is obvious that 
— short of absolute exactness will answer in this part of the 
work, 

3efore the boring is finally completed, however, which is done 
with a square reamer, revolved at higher speed, the rough turning 
on the outside of the barrel is effected, this being followed by 
another boring, and then another turning, after which the outside 
of the barrel is ground and polished, the latter operation not being 
completed until the several borings have been finished and all the 
milling and filing processes have been gone through with to prepare 
seats for the ie, square off ends, &c. The proving of the 
barrels also takes place before the final polishing, forty barrels, 
resting against a false breech, and heavily loaded with powder and 
slugs, being fired at once. The number of distinct operations 
called for to complete the work on the barrel vary somewhat 
according to the arm being made, in some cases the piece going 
through eighty different hands, each of whom has a specific detai 
to attend to. 

In the making of the breech system the variety of different 
pieces, for the many kinds of arms made, is almost innumerable. 
As nearly everything is done by machinery, each different piece 
requiring its special contrivances and tools, their mere enumeration 
would make a list whose perusal would be tedious. In milling 
machines alone there are some 400, and in lathes, drills, and every 
description of metal-working and labour-saving device, the 
machine plant is so large as to avoid the necessity of changing 
about in tools and fixtures for the production of the different 
pieces, a matter which in itself proves not only economical in the 
time of the workmen, but is an effectual aid in securing the exact 
duplication of parts. 

The Remington breech system, which was first brought forward 
in 1865, and has since been improved in many details, is dis- 
tinguished for the simplicity of its action, the largeness and 
strength of its parts, without any excess of metal beyond what is 
required for the wear and strain to which they are likely to be sub- 
jected, its non-liability to be readily injured by exposure or mois- 
ture, and the ease and expedition with which it can be a 
It has less parts than are found in most other breech-loaders, but 
this has been attained without sacrificing any mechanical advan- 
tages, while giving less frictional surface, and the force of the 
recoil shock is so admirably distributed that an excessive charge or 
a defective cartridge cannot cause iajury. Briefly described, the 
receiver, which is of wrought iron, case hardened, includes the 
frame made to correspond externally with the stock, and is screwed 
to the breech of the barrel, and in this receiver are the breech block 
and lock action. The breech block and hammer are of steel. To 
load, the hammer is brought to full cock; the breech block is 
pulled back by the handle at its right side, ejecting the shell of 
cartridge formerly exploded ; the cartridge is inserted, and the 
breech block is pushed back to its place, closing the breech. The 
rapidity with which the gun can be loaded and fired has been fre- 
quently exemplified, squads of soldiers loading and firing from the 
shoalier, “taking fair aim,” at the rate of 25 shots in from 
2 minutes 8 seconds to 2 minutes 55 seconds, 

In the making of the stocks the excentric lathe, first brought 
out by Thomas Blanchard, effects a large part of the work, but 
much other machinery is now used in the different operations. The 
wood is first kiln-dried, then sawed out in the rough, and left in 
this shape till thoroughly seasoned. Then it is faced off on the 
part where the barrel is to fit, and in two subsequent operations is 
turned to the requisite shape, this being afforded by a pattern 
stock or former, of cast iron, in accordance with the shape of which 
the cutters, running at a very high speed, are made to work on the 
wood. It is an old story, but one of the most effective ever 


related concerning an American invention—how this Blanchard 
lathe, at first received with incredulity, finally effected a revolu- 
tion, not only in the making of gun stocks, but most other kinds 
of turning. Besides this machine, however, there are others for 
lock and guard bedding, and for working checks or designs on the 
stocks, all working to special patterns, and not only producing more 
exact shapes than could be made by hand, but doing the whole 
work on a gun stock in less time and with fewer hands than were 
formerly required for the sand papering alone. 

In the ‘‘ assembling ” room, to which all the separate parts are 
brought as they are finished, the arm is finally put together. In 
a rifle there are fifty-five parts, the number of parts varying with 
each different kind of arm, but they all only find their proper 
place in the piece after they reach the assembling room from the 
various workshops and departments. 

In guns for sportsmen or for match shooting, as in pistols, 
revolvers, &c., the same system is carried out, the workman 
who has the making of one part of an arm having also 
gauges to determine its exact size and shape, and the firm 
keeping duplicate sets of these gauges. The plan on which 
work is carried on here is one which constantly stimulates 
competition, for the making of each part of the gun is 
done by contract. The firm, of course, own all the plant 
and material, but, subject to the established rules and regula- 
tions, the most skilled mechanics or the best executive hands 
in the various shops put in bids for the complete work 
in making the special parts for which they have been found most 
competent, and the work is let out in this way. By such means 
the workmen have been brought to take a more direct and active 
interest in the prosperity of the firm than is usually the case in 
large manufacturing establishments, each contractor hiring his own 
gangs, and all working together in a sort of friendly rivalry, which 
is more suggestive of a kind of family regard than the ordinary 
relations of employer and employ¢. 

The great improvements made in recent years in the pre- 
paration of fixed ammunition are fully exemplified in the 
departments where this branch of the business is carried on 
at Ilion. Nearly all the bullets now used are elongated, and 
are made by compression or swaging, by which they can be pro- 
duced more uniform in size and weight, more homogeneous, and 
more accurate. For this purpose a bullet-forming and a bullet- 
trimming machine are used, in which the exact shape is given to 
the bullet by steel dies and punches. A lubricating machine is 
afterwards used to force into the grooves of the bullet a com- 
position, for which bayberry tallow 8 parts and graphite 1 part is 
considered the best. ; 

The making of the cartridge shell is effected by a double-acting 
press. What are known as “centre fire” cartridges are now 
greatly preferred to the former style with “‘rim fire,” in which 
the fulminate was deposited in a thin ring around the rim at the 
base of the cartridge. Centre fire cartridges have a cup anvilin 
the centre of the base for exploding the fulminate, of which much 
less is needed, while the cartridge thus made is safer against acci- 
dent, and its shell may be made stronger and better proportioned. 
The latter cartridges are more expensive, but the shells may 
readily be reloaded with simple contrivances for this purpose, and 
many times re-used. In the loading of the shells at the factory 
several machines are used, one to prime the cup, one to insert it in 
the cartridge, and another to load with the powder. ny 

This is accurately done by weight, as a difference of one grain in 
a charge would make a material variation in the trajectory of the 
bullet, and to this extent destroy the accuracy of the sights. All 
the operations connected with the loading of the cartridge have 
been so perfected in recent years that accidents are now almost 
impossible, and the discharge of powder or fulminate in the ma- 
chines would be practically harmless so far as the operative is con- 
cerned. 

Among the recent improvements introduced by the Remingtons 
perhaps the most important is their magazine gun, in which the 
magazine is located under the barrel, and carries nine cartridges, 
besides one in the chamber. The cartridges are held securely 
while passing from the magazine to the chamber of the barrel, but 
they do not pass over the carrier until the gun is opened for the 
purpose of loading, so that the firing of a defective cartridge in the 
gun cannot explode one of those in the magazine. The United 
States Goverrment has ordered a number of these guns for use in 
the navy, although it had not been brought to its present state of 
perfection until after the competitive trials preceding the order had 
been made. 

Besides the regular manufacture of standard arms, as above 
described, the Messrs. Remington have also won a high reputation 
for their productions in the line of fine sporting guns, target rifies, 
&c., with barrels of Damascus twist, Stubs twist, and laminated 
steel. The great number of inferior twist barrels which now find 
their way into the shops renders it a matter of no small import. 
ance in purchasing a gun to be sure that the material of which it 
is made is as represented, and not the easily produced imitations 
which can be made of iron of inferior quality, but which are in 
reality worth much less than the homogeneous steel-rolled barrel. 
In these goods extraordinary care is given to the manufacture of 
the barrel in its interior finish, delicate gauging, and careful 
straightening process—the latter being an operation never ae per- 
fectly attained by any mechanical process, and in which but few 
men are ever capable of becoming experts. se . 

The armoury at Ilion, consists of a group of buildings covering 
about four acres. Almost the entire business of the town is 
furnished by the industry here carried on. 

Mr. Remington, its founder, died in 1861, and the incorporation 
now known as E. Remington and Sons dates from 1505, Mr. 
Samuel Remington being president, Philo Remington vice-presi- 
dent, and Carver Remington secretary.—Scientijic American, 


A Larcr Corn SuGar Facrory.—The Chicago Sugar Refining 
Company are building a factory to convert 25,000 bushels of corn 
into sugar a day, or something like 8,000,000 bushels a year. The 
buildings cover 320,000 square feet, and are expected to cost 
1,500,000dols. The sugar house is 160ft. square, with eleven 
stories and basement, or 140ft. high. It is to be of wood and brick, 
containing 4,000,000 bricks. It will be supported by 90 piers of 
masonry, resting on piles, each pier carrying about 400 tons. There 
will be required 42,000 forty-foot piles, or 318 miles of piling. 
Adjoining the sugar house is a building for corn, 60ft. by 160ft., 
and three stories high. It contains five large steam engines, two 
pumping engines, one flowing engine, and several small steam 
pumps. The pumps have a capacity of 10,000,000 gallons per day. 
The steam engines will be equal to 2000-horse power, and the 
blowing engine blower furnishes a blast for 7000-horse power 
boilers. Next to the corn house is the filter house, 120ft. by 100ft., 
and eleven stories high. This building is a fireproof one, built of 
brick, iron columns, wrought iron floor beams, with brick arch 
floors. Its twenty-four piers carry 500 tons each, or 12,000 tons. 
There are 2500 forty-foot piles driven 50ft. below the surface. The 
next building is a corn house, 60ft. square and three stories 
high, with machinery in it to empty the cars automatically. The 
next is a boiler house, 75ft. by 150ft. in size, three stories and 
basement, with a coal bin suspended above the boilers to feed 
them automatically with coal. The boilers have a capacity of 
7000-horse power. There are twenty of these known as the 
Babcock and Wilcox section boilers. The chimney for the house 
is 240ft. high, with a 12ft. inside flue. The base is 40ft. square. 
Between the boiler house and the chimney is an ‘‘ economiser,” 
that the waste gases of the boilers pass through on the way to the 
chimney. By this means the heat is utilised by pumping the 
feed waters of the boiler through tbis economiser. The works 
will commence with 12,000 bushels of corn per day, which will soon 
increase to 25,000 per day. The corn can be received by car or 
vessel, and the goods likewise shipped. The company will, the 
Scientific American says, manufacture all kinds of starch for 
laundry and culinary purposes, syrup, and grape sugar. 
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The object of these diagrams is to facilitate a comparison between 
the different stops made by trains when the speed of the train and the 
in which the stop was made are known. The forces concerned 

in producing the stop, inclusive of brake power, friction, and gravity, 
basis of comparison may be made by expressing the average efficiency 


of these retarding forces as a percentage of the weight of the train. 


are assumed to be uniformly acting throughout the stop, and thus a 


unnecessary. 


a 


This average may be calculated by the formula x = 3-347; in which 
a = the retarding forces in percentage of the weight of the train, also 


called the ‘ PERCENTAGE OF RETARDLTION,’ v = speed in miles per hour, 


@ = distance of stop in feet. 


The large diagram, however, 


in 
} 7 
240 wow 460 wo +20 
S55: 
| iz 
EEE 
such calculations 


SUPPLEMENT TO THE ENGINEER, FRIDAY, SEPT® I6™* 1881. 
LUENCE OF GRADIENTS IN STOPPING RAILWAY TRAINS. 
| expressed as Resistance at different Speeds. 
in Lbs. per Ton of Train --~ 
28 = (= 
= 
100 = 
rt ge 90 24, | 
a 

23, — 

ATT 19 

+t == sees 

+ =a 
= 
= 
« 
7 = = 2 
= 
6 
= 
50 
2000 2100 FRET 
S20 ano 600 620 640 660 680 700 YARDS 
540 560 580 600 620 G40 METRES. 
IN PERCENTAGES. 
00 1400 1450 1600 ROO 1850 1900 1950 2000 2050 2100 
JCTIOWNS FOR THE USE OF THE DIAGRAMS. 
ose & train is stopped from a speed of 62 miles an would have come to a stand from a speed of 50 miles per hour, under EXxaMPLE: Suppose the stop above alluded to.took place on a 
similar conditions. falling gradient of 1 in 80, then, by following the vertical line 80 down 
it of intersection a of the horizontal speed line and The percentage line 13°6 intersects the 50 mile speed line at 6, which | to the curve, the horizontal line at the point of intersection shows - 
e line, we find that 13-6 is the nearest percentage | shows the distance required to be 618 feet. almost 1:3 per cent, which added to the percentage of efficiency already fo 
rage retarding force is 18°6 per cent of the obtained, 13°6, brings the real efficiency of the brake to 14°9 per cent. 
Should the stop be made upon a gradient, the equivalent distance on Tas ques 
reer paper read by Captain Douglas Galton before the Institution of 7 


TION TO A STANDARD SPEED. a level may be ascertained by the aid of the lower diagram. The : : ; ; ° 
influence of a gradient is equal to the fall or rise per 100 units of Mechanical Engineers, April 1879. The experimental van, fitted with 


y, the retarding force being known, stops made at disten d the rate must be expressed in percentages. Thus, 1 in the WESTINGHOUSE AUTOMATIC BRakeE, when travelling at a speed of 
y be reduced to a common speed for the purpose of sea pci If the gradient recs, this must be deducted from the 60 miles per hour, was slipped from the train and was stopped in 167 
_ percentage of retarding forces previously obtained ; if the gradient falls, |. yards, which gives a percentage of retardation of » little under 
‘the stop mentioned ; find in what distance the train | it must be added. 24 per cent, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 
PARIS.—Madame Boyveau, Rue de la Ba: 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers, 
LEIPSIC.—A, Twittueyver, Bookseller. 
NEW YORKE.—Tus Wittwer and Rogrra Newa Company, 
$1, Beekman-Street, 


PUBLISHER'S OTIOE. 


*.* With thia week’s number is issued as a Supplement to THe 
ENGINEER, Diagrams for Calculating the Efficiency of Brakes 
and the Influence of Gradients in Stopping Railway Trains, as 
Designed by the Westinghouse Brake Company. Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 


*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,” All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

E. D.—We believe you can obtain what you want ia about a month by 
writing to the secretary, 

H. W. B.—We are not aware of the existence at present of any special treatise 
on the tunnel, but no doubt an abundance of “ papers” on its construction 
will ere long be forthcoming. 

Newo.—-By far the greater number of compound engines have cranks at 
This arrangement ia alinoat invariably adopted with two-cylinder 
engines on board ships. The exhaust ports and the low-pressure valve 
cheat being large answer the purpose of a receiver, Special receivers are 
now always dispensed with, You will sind ia THE ENGINEER many 
examples of the very latest and best types of compound engines. 


TEMPERING STEEL TOOLS. 
(To the Editor of The Engineer.) 

Sir,—We wish to harden some bright steel tools, but do not wish the 
brightness of the surface to be impaired by becoming oxidised. If any 
of your readers would kindly recommend some substance to coat the 
took and so preserve them from the action of the air, we should be much 
obliged, The tools would be heated for hardening in a lead bath. 

September 1th. STEEL, 

PASTE FOR MOUNTING TRACINGS. 
(To the Bditor of The EBuagineer.) 

sir,—Will some of your readers be good enough to give me a receipt 
for strong paste suitable for pasting tracings—imade on tracing 
paper—on to calico for shop drawings? I find that with ordinary 
plain paste the tracing paper soon strips off of the calico. 1 remember 
such a receipt was given in your columns some years ago, finishing with 
the remark that it was a paste “‘ fit to hold the teeth in a saw.” Perhaps 
some one can mention the date or number of that ENGINEER. R. A. 

Carnarvon, September 14th. 


VELOCITY AND MOMENTUM 
(To the Editor of The Engineer.) 

Sir,—In the questions propounded by ‘ Velocity,” he does not mention 
anything about the resistance of the air. However, I beg to send the 
jioeien, as correct solutions, from the data given :—The momentum of 
a body = its mass x by velocity. Let V = velocity, ¢ = accelerated 
effect of gravity, and 8S = feet per second, Then V2= 298 orV = v298 
*. velocity generated in falling 20ft. = ‘64-4 x 20 = V1288 = 35-Sft. 
(nearly) per second .*, momentum of heavier ball = 55°9 x 20ewt. = 
718ewt. (absolute units). Then the velocity required for the lighter 
ball = 71> +- 15 = 47'8ft. per second. 


Now V2=2¢98 
47°82 = 6448 
= 35'4ft., which is the answer to the first question. 


As to the second, let ¢ = the time the body would be falling, and S = 
the space fallen through. Then, by the law of uniform motion, 8S = 
1125 t, and also by the law of aap S = 16,, @, whence 16, @ = 1125¢ 
(by Ax. 1, Euc. Bk. L.). But by division and clearing fractions 
1s 


93 t = 13,500 
“t= ees = 70 seconds (nearly). 
Therefore the value of 8 = 702 x 16,, = 59,208}ft,. which is the answer. 


Stockton-on-Tees, September 12th.” James TOMKINS. 
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at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double numbers).. .. .. £0 148, 6d. 
Yearly (including two double numbers) .. £1 98. Od, 

If credit occur, an extra charge of tio shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk EncIneerR Volume, Price 28, 6d each. 

Many Volumes of Tak ENGINEER can be had price 188. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THe ENGINEER weekly and 

t-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ~~ Denmark, 
Egypt, France, Germany, Gibraltar, ef Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 
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ADVERTISEMENTS. 

«* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of THE ENGINEER, 163, Strand, 


MARRIAGE. 

On the 6th inst., at Llanfaglan Church, Carnarvonshire, Mr. CHARLES 
Tuomas Scort, H.M.’s Indian Marine Service, son of the late Henry E. 
Scott, C.E., East Hayes, Cheltenham, to Eveina, elder daughter of the 
late Mr. of Glen Benno, Carnarvon, 


DEATH. 
On_the 7th inst., at B county Carlow, after 
Mr, Tomas MERCER Vicors, Inst. C. aged él 
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ELECTRICITY GN TRAMWAYS, 

ALiHovGH several years have elapsed since steam was 
first used to draw cars on street tramways, nothing like a 
satisfactory result in a commercial sense has as yet been 
obtained from any engine devised for the purpose. We 
do not assert that it is impossible to work street tramways 
by steam for a less sum than horse traction would cost, but 
no one has succeeded in doing it for any length of 
time. The working expenses of a tramway are very much 
heavier in proportion than those of a railway. The aver- 
age outlay on the principal railways of Great Britain is 
about 51 per cent. of the receipts, leaving 49 per cent. as 
profit. ut the working expenses of the metropolitan 
tramways are about 90 per cent. of the receipts. The cost 
varies in different districts and at different times. It has 
risen to as much as 97 per cent. of the receipts, and it has 
fallen to about 80 per cent. A very large proportion of 
the outlay is incurred for traction. Horses cost much 
money, do not last very long, and are expensive to main- 
tain, There is, therefore, a powerful inducement held out 
to directors to try any substitute for the costly and delicate 
horse. As we have said, the steam engine has not suc- 
ceeded in taking the horse’s place. Under these circum- 
stances, there is a good opening for the introduction of any 
feasible, or apparently feasible, scheme for dispensing at 
once with horse power and with steam locomotives. In 
America some success appears to have attended the system 
of haulage by endless ropes laid in a groove in the street, 
devised by A. 5. Hallidie, and described and illustrated in 
Tue Eneineer for 10th October, 1879, The compressed air 
engines of Beaumont and Mekarski must not be over- 
looked. But it is more than probable that electricity 
supplies the best solution of a difficult problem. Indeed, 
a careful examination of the nature of the problem goes 
far to show that all the conditions are favourable enough 
to an electrical solution of it. 


There are two ways in which electricity may be used 
for the intended purpose. One has been patented by 
Siemens, and has been very fully described in our impres- 
sion for July 8th, 1881. Electricity is generated by a 
dynamo machine at one end of the line, and transmitted 
either by a wire or by one of the rails to a dynamo motor 
fixed on the car to be moved. The rails can be used to 
transmit the current when the tramway is laid on country 
roads, or in places of little traftic. But it is evident that 
a street tramway in a crowded thoroughfare could not be 
so used, Dr, Siemens gets over the difficulty to a certain 
extent by using an overhead wire, hung on supports, and 
communicating with the tram-car by the aid of a little 
traveller running on the suspended wire, but this device 
is quite inapplicable to the conditions of metropolitan 
street traffic. If electricity is to be used to draw metro- 
politan tram-cars, then some form of locomotive carrying 
the means of generating electricity must be employed, 
or the locomotive and the car can be combined in 
one. Until the other day it would have been com- 
mercially impossible to do this. It is true that a dynamo 
motor might have been fitted to a street car, and that 
the car could carry a battery competent to work the motor 
and move the car ; but the cost of the zinc used up in the 
battery would have been very much greater than the cost 
of horse-power, and besides certain practical difficulties, 
which will at once suggest themselves to electricians, would 
have been encountered. The Faure battery, however, puts 
the whole question in a new light. That battery, as we 
have had occasion to explain, does not store up electricity 
in any way; but by passing a current from a dynamo 
machine through it for a sufficient time, such changes are 
wrought in the lead and minium, of which it is composed, 
that the battery is brought into a condition to restore a large 
part of the power expended upon it in effecting the change. 
Very exaggerated notions concerning the Faure battery 
have, we are sorry to say, been set afloat by those who 
ought to have acted more prudently. But after largely dis- 
counting all that has been said and talked about it, the fact 
remains that the Faure battery places at our disposal a 
moderate store of power in a form fairly convenient for 
use. It is unfortunately impossible at present to obtain 
any accurate data concerning the true dynamic value 
of a pound weight of Faure battery. If we take one 
estimate and regard 60 Ib. of battery as representing 
1,000,000 foot-pounds, it follows that each pound of battery 
is equivalent in round numbers to 16,000 foot-pounds ; one 
horse power exerted for one hour is equivalent to 


) 
1,980,000 foot-pounds, and oe = 123°7, say 124 Ib. 


It is more than probable that Sir William Thomson’s 
estimate that 165 lb. of battery will give 2-horse power for 
an hour represents very much more than could ® t in 
practice, and from all that we can learn it seems that it 
would be unwise to regard a pound of Faure battery as 
worth more than 8000 foot-pounds. Consequently, one 
effective horse-power for one hour represents 248 lb., say 
250 1b. of battery. Now, although two horses can draw a 
tram-car, it would be rash to assume that 2-horse power 
could do the same thing. It would be necessary to provide 
at least 4-horse power. This represents 1000lb. of 
batteries; the dynamo motor and its gearing will weigh 
at least 5001b. more. We may take it that a tram-car driven 
by Faure batteries will weigh 15 cwt. more than it other- 
wise would; but this additional weight will require 
more power to propel it, say another horse. We shall not 
be far from the mark if we say that one ton will about 
cover all the extra weight. Nothing approaching this has 
been done with a —* steam engine which would 
last more than a few days. Indeed, the more successful 
steam tramway engines have weighed from five to six tons. 
We now, however, have a very important question to 
solve, namely, that of adhesion. ie ing that the 


wheels of a tramcar are coupled, can it move itself? The 


weights of tramcars vary very much; we may assume that 
an unloaded metropolitan car weighs 24 tons, to this we 
must add one ton for the batteries, and at least half a ton for 
extra framing and augmented size of scantling. This gives 
us four tons; next we have forty ngers weighing about 
24 tons, The gross weight, therefore, of a fully laden tram- 
car would be 64 tons. ‘The resistance to traction of street 
tramways is very considerable; at six miles an hour it is 
not much less at any time than 20 1b. a ton, and is often 
very much more, ‘Then X 20=1301b. The steepest 
grade to be climbed may be taken at 1 in 30; this would 
represent 485 lb. The maximum continuous tractive effort 
needed would be 485 + 130=615lb. Six miles an hour 


is 528ft. per minute, and 528 X 615 


= 10-horse power very 
nearly, or twice that actually provided. It is evident, 
therefore, that the weight of battery which we have 
named would not suffice to move the tram-car for an hour 
up an incline of 1 in30. On the other hand, no incline of 
1 in 30, anything like six miles long, is traversed by 
metropolitan tram-cars. Indeed, only comparatively short 
hills are met with, and something would be gained on 
descents to compensate for losses on ascents. But the 
figures we have given show that it will be indispensably 
necessary to provide means for varying the power of the 
dynamo-motor through wide limits. Another reason for 
this is supplied by the fact that the resistance offered by 
the tram-car at starting will be very much greater than 
when it is running. How the power can best be made 
variable remains to be seen. Two-speed gearing may be 
rovided, as in traction engines, the tram-car ascending 
Kills slowly, but this does not appear to be the best plan. 
It would be far better to adopt an arrangement by which 
more or less battery power may be brought to bear on the 
dynamo-motor to suit the demands of the road and the 
traffic. 

We have yet to consider whether this extra power can 
be used up by the car. The weight on the four coupled 
wheels will be 63 tons ; on railways we may reckon on an 
adhesion of one-sixth of the insistent weight on the 
driving wheels ; on a street tramway it is not as much. It 
would be unsafe to count upon a coefticient of more than 
one-fifteenth, or say 9701b. But at six miles an hour on 
an incline of 1 in 30,a tractive force of but 615 lb. is 
needed, or but about one twenty-fifth of the insistent 
weight. We see here that the self-propelled tram-car has 
a great advantage over the steam hauled car. A steam loco- 
motive weighing, at least 5 tons, would be needed to pull 
a car which when loaded would weigh about 5 tons. The 
gross load would be 10 tons, but the load availabic 
for adhesion would be only 5 tons; and it is not difficult 
to perceive that a co-efficient of adhesion of much less than 
one-twelfth would not suftice to work the trattic. So far, 
everything is in favour of the Faure battery system, but 
certain points remain to be considered—one of the most im- 
portant is the means to be adopted for working the 
traffic. The re-charging of the exhausted batteries is 
a work of time, consequently it would be necessary to 
provide at the terminus a suitable house into which 
the car might be run while charging was going on. 
This implies a certain amount of demurrage for each 
car. If, on the other hand, batteries were kept ready 
charged, then means must be devised for removing the 
dead batteries and replacing them with fresh batteries. 
This could be done by grouping them all together and 
lifting them out with a crane, but it implies the removal of 
the car from the road fora certain period. This condition 
must, however, be complied with by all mechanically worked 
cars. It is notaninsuperable objection, but itmust beallowed 
for. After every drawback is taken into consideration, it 
will, we think, be found that a great deal remains to be 
said in favour of the scheme. Indeed, there are at this 
moment but two other devices which can be compared with 
it: One is the use of compressed air, the other is the use 
of compressed gas to drive a gasengine. The objection 
to both is that they probably cannot be made to pay for 
the same reason that steam will not pay. The cost of 
repairs eats up all the — But excessive repairs are 
to a large extent needed because the machinery is recipro- 
cating, and this defect is common to the steam, air, and 
gas engine alike. But in the case of electricity the 
motion is rotary, and the cost of repairs would no doubt 
be very small. This is a great point in favour of 
electricity as a motor for tram-cars, and ought not 
to be overlooked. Before, however, any step can 
be taken to adapt the Faure battery to the required 
purpose it is essential that some definite statement 
of facts concerning it should be put forward by com- 
petent and disinterested authorities. Sir W. Thomson 
appears in the guise of an enthusiast when ever he 
has accasion to refer to it, and yet he is the only one on 
whose statements concerning it, it would be safe to place 
much reliance. Others who speak about it are obviously 
either ignorant or naturally biased as to its merits. We 
make no reference to the speculators who seem determined 
that whatever else the battery may do it shall make money. 
The time has, we think, arrived for placing the battery in 
the market as a something to be bought and sold in the 
ordinary way of business. Until this is done it seems to 
be hopeless to expect to obtain any trustworthy evidence 
as to what it can really do. There is reason to believe 
that the figures we have given concerning it are correct, 
but we should be sorry to guarantee their accuracy. 


THE PROPORTIONS OF MARINE ENGINES. 

Last month Mr. F. C. Marshall read a paper before the 
members of the Institution of Mechanical Engineers, at 
Newcastle, on the progress and development of the marine 
engine. It is many years since so has been 
read on the marine engine. We repo it at as great 
length as we could at the time. We also stated that the 
discussion on this paper was quite unworthy ofit. In no 
respect was the discussion a more conspicuous failure than 
in the fact that it took no heed of a table at the end of 
Mr. Marshall’s paper. This table contains an enormous 
quantity of information concerning various types of 
marine engine now in use, and the results obtained from 
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them as regards economy of fuel. 
gentlemen who spoke on the paper did more than glance 
at the table. If they had dipped into it a little they 
would have found no lack of matter to talk about. It isa 
pity that it should be sutfered to drop into oblivion. We 
propose here to give an idea of some of the things which 
it apparently teaches. 

The table is intended to show the average consumption 
of coal per indicated horse-power per hour, by steamships 
with compound engines of various types, on long sea 
voyages. The value of such a table depends on its accu- 
racy, and we understand that this one is based entirely on 
sea-going logs. The users of the various types of engines 
named feel quite certain that they are paying for coal, 
and getting a return in power precisely as set forth by 
Mr. Marshall. 
lars of thirty pairs of engines, “Type A”; secondly, particu- 
lars of their boilers ; and lastly, four columns, in the 
first of which is set forth the indicated power ; in the 
second the coal consumption per twenty-four hours; in the 
third the consumption per indicated horse-power per hour ; 
and in the last the heating surface per pound of coal per 
hour. For example, we find that engines No. 2 have two 
cylinders 42in. and 80in. diameter, 48in. stroke, 552ft. of 
piston speed per minute, 72° lb. working pressure above 
the atmosphere, Steam is supplied by two boilers, each 
13ft. Gin. diameter by 18ft. Gin. long, having in all 
6000ft. of heating surface, or per indicated horse-power 
3°19 square feet. The indicated power is 1881; the total 
consumption of coal in twenty-four hours, 32°25 tons. Per 
indicated horse-power per hour, 1601b. The heating 
surface per pound of coal per hour is 1-993 square feet. In 
other cases the size of the pri ypeller and its pitch, and the 
number, length, and diameter of the tubes in the surface 
condenser are given. Mr. Marshall has struck averages 
from his thirty examples, according to which the pis- 
ton speed is 467 feet per minute ; the working pressure 
774 1lb.; the heating surface per horse-power per hour, 
3°917 square feet ; the coal per horse per hour, 1°828 Ib.; 
and the heating surface per pound of coal per hour, 
2178 square feet. We have next particulars of eight 
additional engines, four of which are of “ Type C,” that is, 
with four vertical cylinders arranged tandem fashion, and 
four of “ Type B,” with two tandem cylinders only, and one 
crank, as used by Mr. Holt; and at the last of all we 
have particulars of one engine with three cylinders, one 
high and two low-pressure, with three cranks at angles 
of 120 deg. The averages for the eight engines are— 
piston speed, 437ft. per minute; working pressure, 
766 lb.; heating surface per indicated horse-power, 
4°22 square feet ; coal per horse-power per hour, 2°026 lb.; 
heating surface per pound of coal 2096 square 
feet. The single type of three cylinder engine has a piston 
speed of 605ft., a working pressure of 90 1b., heating sur- 
face per indicated horse-power 3°09ft., coal per indicated 
horse-power per hour 27035 Ib., heating surface per pound 
of coal 152 square feet. A closer examination of the 
table shows that the averages given are practically of little 
or no value. They give us general indications of the prin- 
ciples observed in designing marine engines as far as 
proportions are concerned ; but they do no more. But 
the table teaches the startling fact that the con- 
sumption of fuel per horse-power per hour appears 
to be totally independent of the size of the engines, 
the proportions between the cylinders, the piston speed, 
the working pressure, and the condensing surface, of 
everything, in fact, save the quantity of heating surface 
per indicated horse-power ; and even this does not exert 
an invariable influence. It is commonly supposed that 
the larger an engine is the more economically will it work. 
We have here, however, the case of two engines in Class A. 
That is to say, ordinary two-cylinder inverted engines, 
driving two cranks at right angles. One of these—No. 4 
—indicates 2200-horse-power ; the other—No. 5—-420-horse 
power only; the consumption of fuel is practically the 
same in both, No. 4 using 1°66 lb. per indicated horse- 
power per hour, and No. 5 using 167 Ib. The _heat- 
ing surface in the case of the small engine is 2°136, and 
in that of the large engine 2°266 square feet per Ib. of coal 
per hour, or slightly in favour of the latter. As to pres- 
sures, No. 4 carries 80 lb., and No. 5 100 1b. steam; but 
the large engine has 484ft. of piston speed per minute, 
while the small one has but 360ft. The cylinders of 
No. 4 are respectively 46in. and S7in. in diameter, stroke 
57in.; while No. 5 has cylinders 22in. and 44in., 
with 30in. stroke. Again, we have No. 9, indicating 
1801-horse power, on a consumption of 177 lb. per horse- 
power per hour; while No. 10 indicates 650-horse power, 
with a consumption of 1°72 lb., or practically the same. 
The pressures are 82°5 Ib. and 50 Ib., or very nearly iden- 
tical. The piston speed of the large engine is 486ft., that 
of the smal] 400ft. per minute. The heating surface in the 
case of the large engine is 3°705 square feet, and in that of 
the small one 2°34 square feet per pound of coal per hour. 
The table abounds in similar cases, and it is impossible to 
avoid the deduction that augmenting the pressure from 
80 1b. to 100 1b. does not promote economy, nor does piston 
speed affect it within limits of 120ft. or so per minute ; 
nor does size of engine exert any appreciable influence. 
Nevertheless, some engines are more economical than 
others. We may well ask, with Mr. Marshall’s table 
before us, why is this?) Mr. Marshall draws attention to 
four special sets of engines in class A which are not econo- 
tical, burning, as they do, 2 lb. and 2°25 Ib. of coal per 
horse per hour. He explains in a foot-note that their 
boiler-power is very limited, and this is the only instance, 
save one, where we are supplied with any indication 
of the reason why one engine may be more or less econo- 
mical than another. In effect, we find that the heating 
surface per pound of coal per hour is, in the worst case, 
but 123 square feet. The best performance cited by Mr. 
Marshall is that of engines No. 1, Class A : Coal per indi- 
cated horse-power per hour, 1°5 Ib.; heating surface, 3°12 
square feet per pound of coal. These engines are never 
pressed, burn Welsh coal, and cut off early. They indicate 
900-horse power. . The piston speed of the non-economical 
engines is 450ft. to 530ft. per minute. No. 1 works 


We doubt that the | at 450ft. 


We have in the table, firstly, particu- | 


The working pressure is pretty nearly the 
same for both—70lb. The power of the worst engine 
| cited—No, 29—is 1250-horses. Here then «we have 
| apparently a distinct proof that if the heating surface 
| pew pound of coal per hour be cut down to 1°23 square 
| feet or thereabouts, the consumption of fuel will be 
2:25 Ib. But we find a little higher up in the table, 
|} engines No. 17 burning but 1°85 1b., although the heating 
| surface is but 1°64 square feet per pound, which again is 
| identically the same consumption as No. 18, with a heating 
| surface of 2°26 square feet per pound. Furthermore, Nos. 14 
and 15 burn respectively 1°80 Yh, and 1°83 1b., or nearly the 
same, although the heating surface for the first is 3°065 
square feet, and for the second but 1°839ft. Thus an 
addition of nearly two-thirds to the heating surface fails 
to realise any economy in consumption of fuel. When 
the weight and first cost, and cost of maintenance of 
heating surface are borne in mind, it will be seen that this 
is a most important statement. The engines indicate 
respectively 2000 and 2745-horse power; one works at 
70lb. the other at 751b. In another instance we have 
engines requiring 177 Ib., although the heating surface is 
3705 lb. per pound of coal; while another pair burns 
167 1b. with but 1-725 square feet of heating surface, or 
actually less than one-half as much. The engines with 
the least surface indicate 2677-horse power, while the 
engines with the most indicate 1801-horse power. The 
tirst has but 2°88 square feet of heating surface per pound 
of coal per hour, while the latter has 63ft.; the latter 
carries 82°51b., while the former carries but 721b. It 
thus appears that while 1} square feet of heating surface 
per pound of coal per hour is too little, 2 square feet is 
probably quite enough. The heating surface allowed per 
indicated horse-power varies between 6°3 square feet as a 
maximum, and 2°77 square feet as a minimum ; but 
3 square feet seem to be competent to give about as good 
a result as can be got, probably the best, if the weight 
and cost of heating surface be borne in mind. To double 
heating surface means very nearly doubling the size and 
weight of the boilers. Indeed it is by no means certain 
that the engines with the hard pressed boilers, cited by Mr. 
Marshall, do not in the long run pay as well as others 
worked more easily. Assuming that the two boilers with 
water, of No. 29, weigh 100 tons, which is under the mark, 
then to double the heating surface, bringing it up to 
53 square feet per indicated horse-power, would represent 
another 100 tons, worth at least £500 a year, representing 
cargo, This would purchase 1000tons of coal, but the engines 
in question burn 29 tons in 24 hours, indicating 1250-horse 
power. With the augmented boiler power they would burn 
but 24 tons. The saving would be 5 tons a day, or for 
200 days under steam just 1000 tons of coal. It will thus 
be seen that even on the most favourable assumptions it 
may be very bad policy to secure high economy by the 
adoption of large boiler power. 

Mr. Marshall has mixed up Mr. Holt’s single tandem 
engines with the double tandems of the Britannic type, 
and gives as an average a consumption of 2°0261b. of coal 
per horse per hour, with 4°22 square feet of heating surface 
per indicated horse-power. From this average he draws 
the deduction that the tandem type is not so economical as 
the more common, or two-cylinders side-by-side type, yet 
he is scarcely, we think, justified in doing this, for he cites 
one double tandem burning but 1°77 Ib. per indicated horse- 
power, which is less than the average performance of 
class A, while those of class B—-Mr. Holt’s engines— 
average 1°916 lb. against 1°828 Ib., the average for class A. 
Indeed, it is not difficult to see that type has very little. to 
do with economy. The difference between Mr. Holt’s 
single tandem engines with a fly-wheel, and the ordinary 
side-by-side cylinder engine, is as great perhaps as it is 
possible to find existing in the mercantile marine ; and yet 
the difference in consumption between this type and type A 
is, according to Mr. Marshall’s average, only ‘O88lb._ of 
coal per horse-power per hour in favour of A. In other 
words, a ship of 600 horse-power indicated, would save 
53 lb. of coal per hour, or a little over 11 cwt. per day, or 
say 5s, by not using the single tandem type ; but Mr. 
Holt, thanks to his short engine-room, would save possibly 
40 tons of cargo space, worth, at least £200 a year, instead. 

t is often said, and with truth, that figures are dry 
reading. We have been compelled to give a great many 
figures here; still these set forth facts so important to 
the whole shipowning community, as well as to the marine 
engineers who supply their wants, that we may we think 
well be excused. If Mr. Marshall is right—and it is not 
easy to see where he is wrong—then it is evident that not 
only are there no hard-and-fast rules for designing and 
proportioning marine engines and boilers, but that there 
are still considerable opportunities at the disposal of the 
engineer for economising weight, and first cost, and space 
occupied. If Mr. Marshall be right, boiler power is asa 
rule too great, or, at all events, there is far more surface 
provided than is needful for economy. By paying due 
attention to conveying air into stokeholes, to giving 
sufliciently tall chimneys, and to properly proportioning 
uptakes, combustion chambers, and grate bars, draught 
may in many cases be improved with most satisfactory 
results. A good draught and small boilers will apparently 
be found more economical than a bad draught and big 
boilers. It follows that draught is worth paying for. We 
shall have more to say about Mr, Marshall’s paper. For 
the present we have said enough, we believe, to set our 
readers thinking. 


THE CANADA-PACIFIC RAILWAY. 

WE have recently made full inquiry with the view of 
ascertaining something definite as to the route to be fol- 
lowed by this important work, which, after years of dispu- 
tation, disappointment, and heartburning, has at length 
been determined upon by the Dominion of Canada. The 
result of those inquiries, which were most courteously 
answered, has been curiously vague. We learn that the 
line has been commenced without accurate survey or esti- 
mates having been prepared, and this fact at once places 
this undertaking without the category of railways known 
to all previous experience. Perhaps, however, we should 


except from this the great American line to San Francisco, 
and the knowledge of difficulties overcome in the con- 
struction of that important communication may remove 
those which we should ourselves conceive to be inevitable 
to the realisation of a work commenced upon such appa- 
rently insufficient data as are available for the Canada- 
Pacific Railway. We must, of course, admit the circum- 
stances to be exceptional, The only condition to which 
the Canadian Government binds itself is a pro rata cash 
payment per mile of line completed by the company which 
has undertaken to carry the work through, and the grant 
of land to it on either side of the length of line completed, 
the total money payment to be 25 million dollars, and the 
total land grant 25 millions of acres, It may therefore be 
assumed that, as far as the Government of Canada and 
the interests it protects are concerned, it matters little 
how far the estimates of constructive cost vary in the long 
run; but it will be far otherwise, we should say, as regards 
those who entrust their money to the venture, 

Canada is a country in which political strife runs high, 
and party feeling seems to have an undue and regrettable 
prominence in every question of public enterprise. It was 
without wonder, therefore, that we read in Canadian 
journals the assertion that the bargain now concluded was 
“iniquitous,” and might be superseded by another offering 
far greater pecuniary advantages to the Government. 
Such is said of every great undertaking for which a 
Government is responsible, and so we shall not attempt to 
discuss whether or no the agreement with the syndicate of 
the Canada-Pacitic Railway is economically a wise one or 
not ; but, accepting it as an accomplished fact, just offer a 
few remarks upon the route it is probable the new railway 
will take, and the advantages it will offer to settlers in 
Ontario and Manitoba, but more especially to those of 
British Columbia, which distant province will, by its 
agency, be brought for the first time into direct commu- 
nication with the Atlantic Ocean. 

It was, indeed, to secure this last advantage that the 
work was first proposed. The British Columbians made 
its construction the condition upon which they consented 
to become part of the Canadian Dominion, and the delay 
which occurred in its fultilment nearly caused them to 
sever the newly established connection. We have been 
favoured with a pamphlet published by the Canada- 
Racitie Railway Company entitled, “The Fertile Belt,” for 
such is the term applied to the country through which it 
is proposed to carry a large section of the railway. In 
that pamphlet is a map showing approximately the course 
proposed to be followed by the railway to join the shores 
of the Atlantic with those of the Pacific Ocean. The 
work to be done within the provinces adjacent to the 
former is, we judge from the map, the connection of lines 
already in existence, Montreal, in the province of Quebec, 
being the starting point. A railway about 350 miles or so 
in length is at present open from that city to Callandar on 
the shores of Lake Nipissing. From the latter place a 
branch is suggestively marked upon the map to meet the 
steamer traftic upon Lake Superior, opposite to Sault Saint 
Marie, where a narrow strait connects that lake with Lake 
Huron. This will be about 275 miles in length, but this 
branch does not appear to be included in the company’s 
contract with the Government. 

Going back to the starting point before named, 
Callander, we continue our examination of the main 
route. Rounding the northern shores of Lake Nipissing, 
the proposed new line is indicated for a distance of some 
650 miles, until, at a place called Thunder Bay, it nearly 
touches Lake Superior at the western extremity of that 
lake, and forms a junction with a railway already in 
operation between Thunder Bay and a point near the 
eastern end of the Lake of the Woods, which has a 
present length of some 220 miles, The new company has 
to effect the junction of this section with a line already 
extending towards it from the city of Winnipeg, the 
capital of Manitoba. To do this, about 70 miles seem to 
be necessary. The passage of the well-known Red River 
is then reached, and at this point will be tapped the traftic 
on Lake Winnipeg, a tine sheet of water some 350 miles 
long extending northwards until the Nelson River debouch- 
ing from it gives direct communication with Arctic 
seas, Leaving Winnipeg, which is perhaps one of the 
most rapidly developed cities the world has ever known, a 
rail already laid brings us to Rapid City, and, en route, 
touches the southernmost end of Lake Manitoba, an inland 
sea about 200 miles in length. At this point, Rapid City, 
we leave behind us all trace of completed railways, and 
enter upon what the directors of the Canada-Pacitic 
Railway term the “ Fertile Belt.” We have reason to 
believe from what we have recently read respecting 
this region in the columns of our contemporary, Colonies 
and India, that such a description of it by no 
means passes accuracy of representation. The weight 
of evidence demonstrates it to be one of the finest wheat- 
growing countries in the world, and it is through its rich 
lands that the Government of Canada have ceded to the 
Canada-Pacitic Railway Company grants on either side of 
their line, by the sale and settlement of which the com- 
pany hopes to recoup itself for the large outlay it will have 
to undertake. This belt extends apparently for about 800 
niles, and the line will have to cross the important rivers 
called Assiniboine and Saskatchewan and their tribu- 
taries, the waters of which are the chief agents in 
fertilising the country to be passed. At the western 
extremity of that “ fertile belt” the foot of the far-famed 
and dreaded Rocky Mountains is reached. 

Up to this point, so far as we have been able to judge, 
the constructors of this new railway will have had tolerably 
plain sailing, but when the spurs of the Rocky Mountains 
are entered there will be encountered engineering difli- 
culties second to none experienced in railway construction. 
It is evident from the varied suggestions for crossing this 
range of mountains which have appeared in Colonies and 
India that there is a wide diversity of opinion as to the 
most favourable pass for crossing. We see that the 
map from which we have been working indicates the 
Yellow Head Pass as that prominent in the minds of the 
directors of the company, but the journal above referred 
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to has on several occasions notified objections vaised to it 
and other passes considered by local engineers to offer 
greater advantages. At the present time, we understand, 
the company has a large surveying staff engaged in the 
examination of every suggested pass, and, of course, 
every estimate that may have been formed of the cost that 
will be involved in surmounting this difficulty must 
be considered to be purely hypothetical, and it is mainly 
with reference to this obstacle that we have referred in 
our remarks to the very doubtful data upon which the 
estimates for this line have been based. In fact, on the 
works required to overcome it, a million more or a million 
less than any present estimate may have tobe spent. The 
doubtfulness of the route to be here ultimately adopted of 
course renders it impracticable to say anything with 
detiniteness as to the mileage that will have to be con- 
structed, Possibly, we should say, the surmounting of 
the Rocky Mountains range, reckoning from the extremity 
of the Fertile Belt to their westernmost foot, will be 250 to 
300 miles. Very probably, we think, the latter figure will 
be reached. Once descended into the fertile plains of 
British Columbia, the line passes by Lake Kamloups and 
reaches the shore of the Pacific Ocean at Port Moody, where 
the directors may rest from their labours. This final 
section from the foot of the Rocky Mountains to Port 
Moody we may assume to be about 250 miles. 

Having thus taken our readers a short gallop across the 
entire continent of North America, we may summarise the 
figures we have given en passant :—Montreal to Callander, 
350 constructed miles; Callander to Thunder Bay, 650 still 
to be made; Thunder Bay to Lake of the Woods, 220 
constructed ; connecting link with present line from 
Winnipeg, 70 to be constructed ; through Winnipeg to 
Rapid City, 275 constructed ; from Rapid City, through 
the “ Fertile Belt,’ to foot of Rocky Mountains, 800 to be 
constructed ; across Rocky Mountains 300, and to Port 
Mooly 250, both to be constructed ; total, 845 constructed, 
2070 to be constructed. 

We see from the foregoing statement that the total 
length of line required to connect the Atlantic and Pacific 
oceans will be about 2915 miles, of which 2070 still remain 
to be undertaken, The estimate upon which the contract 
between the Canadian Government and the Canada-Pacitic 
Railway Company is based assumes only 1950 miles, and 
it is possible—though we are without detinite information 
on the point—that some of the unfinished sections we have 
included in our estimate will have to be completed inde- 
pendently of the company. It seems to us that it will be wise 
to assume a total of fully 3000 miles as required to achieve 
the object in view. To this mileage, as far as regards the 
intentions of the company, though apart, we presume, 
from its contract, has to be added the branch shown on the 
plan as designed between Callander and Sault Saint 
Marie, which we estimate at 275 miles. This length, 
added to the 2070 miles required as the main line, gives a 
total of 2345 miles to be constructed by the company to 
carry out its designs as shown upon the map. 

We have thus given a general outline of the route to be 
followed and the length of railway to be constructed 
throughout it. A uniform gauge of 4ft. S}in. is to be 
maintained along the entire system, and the standard of 
construction is to be that of the Union Pacific Railway of 
the United States, The contract binds the company to 
commence work on the Ist July of the present year, and 
active operations are now in progress. The date of full 
completion is fixed for the Ist May, 1891. We understand 
that on the fultilment of the contract the company will 
have handed over to it by the Government, in full posses- 
sion, the 841 miles of railway at present completed, and 
this fact must not be overlooked in estimating the advan- 
tages which will be secured to its shareholders, The enter- 
prise is one of the greatest yet undertaken in railway con- 
struction, and we sincerely wish its promoters every pos- 
sible success, and congratulate British Columbia on the 
prospect now before it of at length realising what has been 
its cherished dream and its just demand. 


THE BLACKHEATH SUBSIDENCES. 

Tne exploration of the subsidences on Blackheath, 
with a view to ascertain their cause, does not appear to 
have yielded such results as may be pronounced altogether 
decisive. The committee of the Lewisham and black- 
heath Scientitie Association by whom the operations were 
conducted have drawn up a report, which has been pub- 
lished by the Council of the Society, and which is a very 
fitting and interesting record of the proceedings. A 
description of the subsidences, illustrated by drawings, 
appeared in Tre Enotneer of February 4th, and some 
correspondence on the subject ensued in our columns, 
Subsequent to the appearance of that account, the com- 
mittee proceeded to have a timbered shaft made in one of 
the subsidences occupying the central re of the Heath, 
the work being carried to a depth of 43ft. From that 
point the exploration was continued by means of an iron 
tube or gas pipe, an inch and a-half in diameter, which 
was driven down to a depth of 84ft. Gin. from the surface. 
At this depth the loose steel-pointed plug at the lower end 
of the tube came in contact with some hard mass, which it 
could neither pierce nor thrust aside, and as the committee 
had more than exhausted the fund available for defraying 
the cost of the enterprise, they decided to withdraw the 
pipe and fill in the shaft, but leaving in it a length of 
pipe to the depth of 43ft., so as to permit the water level 
to be observed from time to time, This plan was adopted 
at the suggestion of the Astronomer Royal, Sir George 
Airy, who was himself a member of the executive sub- 
committee, and manifested a lively interest in the subject. 
Before closing the shaft, care was also taken to secure 
specimens of the strata penetrated. 

There is a very natural expression of regret on the part 
of the committee that they were not provided with sutli- 
cient funds to give full effect to their plans, The work 
done, although highly interesting, was necessarily incom- 
plete, and the committee themselves differ in opinion as 
to the conclusions to be drawn ‘from the data which they 
have obtained. The weight of geological opinion, expressed 
by such eminent authorities as Professor Prestwich, Mr. 


Whitaker, Mr. C. E. De Rance, and Mr. 'T. V. Holmes, is 
in favour of the idea that the subsidences—of which three 
have appeared on Blackheath—are due to artificial causes, 
originating at a remote date. The supposition thus advanced 
is also espoused by Mr. Spurrell, who has paid special 
attention to investigations of this nature. This last-named 
gentleman has no hesitation in classing the explored sub- 
sidence as a Danes’ Hole, and considers “there is no 
mystery whatever” as to the nature of the phenomenon. 
This view of the case is enforced by a somewhat elaborate 
paper from the pen of Mr. T. V. Holmes, published as an 
appendix to the report, and illustrated by diagrams. The 
committee, nevertheless, state that in their collective 
capacity they “decline to give their adherence to either of 
the theories which have been considered.” It certainly 
seems to us that there are difficulties on both sides, though it 
seems the most reasonable course to accept the opinion 
which has received the largest amount of scientific sup- 
port. This opinion is adverse to the hydro-geological 
theory, and throws us back on the archeological explana- 
tion. The latter has for its support the fact that Danes’ 
Holes do exist, and are carried down into the chalk. 
Yet it is not clear that any Danes’ Hole ever-acted after 
the manner of the subsidences on Blackheath. Mr. Holmes 
himself states it as characteristic of the Danes’ Holes, 
that the vertical shaft is of very small diameter, namely, 
2ft. Gin. to 3ft. But we observe that when the earth fell 
in at Blackheath the subsidence presented the appearance 
of a shaft fully 7ft. in diameter. There was also a 
remarkable correspondence between the earth which had 
fallen to the bottom of the shaft, and that which remained 
at the surface of the ground. The quantity of water 
which flowed into the shaft during the exploration would 
indicate that human beings would not be likely to 
adopt such a hiding place. On the other hand Mr. Holmes 
sugyests that the original shaft had been enlarged by the 
percolations and dripping of the water from above, and 
that the earth had slipped in from the sides at the summit 
after the shaft had been abandoned in bygone ages. Con- 
cerning the inconvenience caused by the water, Mr. 
Holmes submits that this could have been easily obviated 
by stopping the sides with clay for a foot or two. There 
is, however, the fact that the committee found the water 
very much too troublesome, and the contractor for the 
work does not appear to have adopted the archeological 
plan for excluding the flood. Some interesting facts con- 
cerning the creation of subsidences on a sewage farm at 
Whitlingham, near Norwich, were narrated in our columns 
in a letter from Mr. Alfred W. Morant, of Leeds, and are 
referred to by Mr. Holmes in his memoir. Mr. Holmes 
also took the trouble to visit the sewage farm in question, 
and saw the circular holes described by Mr. Morant. 
Concerning these Mr. Holmes admits that they “are by 
far the best examples of geological subsidences at all 


resembling those of Blackheath,” that he has seen or | 


heard of. But he considers that the circumstances differ 
from those which occur at Blackheath. At Whitlingham 
the chalk is “ probably not more than 20ft. from the sur- 
face,” though Mr. Morant estimated it at 30ft. or 40ift. 
At Blackheath the depth of the chalk is 100ft. “ At 
Whitlingham,” says Mr. Holmes, “ the chalk is disturbed, 
and therefore most likely fissured, while at Blackheath it 
is unfaulted and undisturbed in any way.” At Whitling- 
ham the surface water sinks freely through permeable 
material to the chalk below, whereas at Blackheath, Mr. 
Holmes contends the water is cut off from the chalk by 
the intervention of the clayey shell-beds. Owing to the 
presence of this clay, he also exonerates the pumping 
engines of the West Kent Waterworks from the charge 
of abstracting water from the Blackheath pebble beds. 

There can be no question that Mr. Holmes has investi- 
gated the subject with great care, and his conclusions 
therefore claim the greater respect. Whether he has done 
more to disturb one theory than to establish another is 
perhaps a question. “ Granting the pre-existence of the 
shaft and chamber,” he says, “it is easy to show how the 
flow of water into them would be the proximate cause of 
a subsidence such as we have explored.” Without this 
artificial shaft and chamber, Mr. Holmes considers it prac- 
tically impossible for the observed result to be brought 
about. Yet it is curious that three artificial shafts should 
all collapse within two or three years of each other, after 
holding up for centuries, Perhaps, in summing up the 
controversy, we may congratulate the Exploration Com- 
mittee on their embarras du richesse. They have two very 
excellent theories before them, either of which may be 
held suflicient to account for the phenomenon which has 
thus been investigated. We can only regret that they 
were not provided with an exchequer sufliciently large to 
enable them to carry the exploration down the requisite 
hundred feet into the chalk, so as to prove or disprove the 
existence of the artificial chamber which Mr, Holmes and 
other geologists expect to find there, 


RAILWAYS AND THE POPULATION. 


Tur prominent truths revealed by the recent census—that 
the population has grown with unprecedented rapidity, and that 
the migration of the working people to the chief towns goes on 
at an accelerated rate—demonstrate the growing worth of the 
railway lines which connect the populous centres; and they 
have confirmed the managers of the lines in the wisdom of aug- 
menting the travelling facilities of such places. Birmingham, 
though it is embraced in the London and North-Western, 
the Midland, and the Great Western systems, yet lacks, its 
traders and its general inhabitants believe, all the rail- 
way accommodation to which it has a claim, and the North- 
Western Company is preparing to meet some at least 
of those requirements. Two years hence the communication 
between Birmingham and Derby and the north-east Midlands 
generally will have been greatly improved. By that time a line 
eight and a-half miles in length connecting Birmingham with a 
new station in the centre of the city of Lichfield, will make it 
unnecessary for passengers to travel thither vid Walsall, and will 
lessen the distance between the Midland metropolis and the 
Cathedral City by about one-half; while upon the road there 
will be stations at localities known as Four Oaks, Watford Gap, 
and Shenstone. The work is expected to be begun next month, 


under the supervision of Mr. W. T. Foxlee, C.E., the resident 
engineer of the company. Numerous bridges and cuttings will 
prevent the completion of the undertaking within the two years. 
The same company are about to adapt to passenger traffic like- 
wise a line of about three miles, from Acton to Stechford, which 
they are completing with the original intention of supplying a 
more direct and less crowded route for mineral and other tratfic 
from the Walsall and Wolverhampton districts to the South. 


THE FAURE BATTERY AND THE ELECTRIC LIGHT. 

Some experiments of considerable importance have lately been 
carried out by Mr. Keates, the Consulting Chemist to the Metro- 
politan Board of Works, in which a Faure accumulator has been 
employed in the production of the electric light. The lamps 
used on this occasion were respectively those of Maxim and 
Swan, one of each description being attached at atime. M. Faure 
states that in these experiments 40 cells represent about half an 
available horse-power for three hours. The Maxim light being 
placed in connection with the accumulator, 30 cells were found 
to give the light of 16 candles. With the same number of cells 
the Swan lamp gave the light of 22°4 candles; with 35 cells 
the lights became respectively 45°3 candles and 65°6. With 
40 cells the Maxim light rose to 101 candles, and the Swan to 
141. Thus far the Swan light gave the greatest amount of candle- 
power. But with 45 cells the Maxim light rose to 229 candles, 
while the Swan only displayed 204. The capacity of the latter 
was evidently being overtaxed, for in about a minute the carbon 
loop broke. <A power of 50 cells was then connected with the 
Maxim light, which then rose to 333 candles, but in about a 
minute the carbon loop shared the same fate as the Swan. The 
experiments are also interesting as showing the great increase 
of light obtained by a comparatively small increment of power. 
Thus, in the case of the Maxim lamp, taking 30 cells as the 
standard, an increase of one-sixth nearly trebled the light ; an 
increase of two-sixths augmented the light more than six times ; 
three-sixths increased it fourteen times, and four-sixths twenty- 
one times. 


A MARINE EXHIBITION. 


An exhibition is to be held next June in the Agricultural Hall, 
Islington. Judging by the statements concerning this exhibition 
which have been made public, it appears to deserve a good deal 
of attention. In a very large degree it will be quite novel, and 
we have reason to think that it will be well done. Although 
confined to a special subject, yet that subject covers a very 
wide range. The exhibition will be open for only a short time, 
and will be made, it is said, attractive to the general public as 
well as to technical men. Of course the co-operation of those 
who can exhibit is essential to the success of such enterprises. 
It is to be hoped that this will not be lacking. Such displays 
are totally different from international exhibitions, and have 
many points in their favour which huge undertakings of the 
kind lack. 


LIGHTING PASSENGER VESSELS WITH GAS. 

A NOVEL experiment is being made by the Dublin Steam 
Packet Company. Now that several of the great steamship 
companies are adopting the electric light for their vessels, per- 
forming long voyages, it is interesting to note that the cheaper 
system of lighting by means of compressed oil gas is being 
adopted by the Dublin Steam Packet Company for their vessels 
plying between Dublin and Holyhead. Gas-producing works on 
Pintsch’s system are being constructed at Holyhead, andthe vessels 
will be ready fortheimproved illumination by the time that the long 
nights have set in. Gas has never been fairly tried on board ship, 
but the objections to coal gas were too numerous for it to gain 
favour. The facilities, however, which the compressed oil gas 
give for this cleanly and effective form of light, have been so 
fully demonstrated, that is economy, added to other advantages, 
has forced its adoption by the Dublin Company, which has 
tried it and found it greatly appreciated by its passengers. 


LITERATURE. 


La Locomotwa. By Fappa, Torino: Ermano 
Léscher. 1881. 

Tuts isa very practical treatise, intended for engine- 
drivers, railway officials in general, and students, based 
upon the German edition of Brosin’s and Koch’s “ School 
of the Engine-driver.” Part I. treats of the boiler and 
its fittings, of tramway engines, and contains the Italian 
regulations for testing boilers. Part II. describes the 
locomotive engine in general, its details, the tender, the 
ditferent systems of automatic brakes, and locomotives for 
narrow gauges and tramways. Part III., which has not 
been published yet, will treat of the maintenance and the 
driving of locomotives, and of the different methods of 
proceeding in case of breakdowns and accidents. The 
technical terms are given in French, English, and German. 
We can recommend this book strongly to Italian engineers, 
considering that amongst the fifty locomotives, portable, 
and fixed engines at the Milan Exhibition, there are not 
less than three-quarters of the whole number with faulty 
construction of connecting rods and air pump rods ; ze., 
the keys to adjust the brasses are placed in such a 
way that the rods get either shorter or longer as the 
brasses wear, to the imminent danger of piston and cylinder 
covers. There are, further, over one-half of the total 
number where the crosshead pins are considerably out 
of centre with regard to centre of pressure. Both these 
grave errors of construction are fully and clearly explained 
in Part IL., pp. 334 and 346, of the work before us. We 
can ascribe such defective design only to the imperfect 
training of Italian mechanical engineers. 


TENDERS. 


BREWERY PLANT, HYTHE. 

For erecting a new tun room for Messrs. Mackeson and Co., at 
their Brewery, Hythe, Kent. Messrs. Scamell and Colyer, 
18, Great George-street, Westminster, architects. Quantities by 
Messrs. Curtis and Sons. 


Contract No. 1. 
W. Tongue, Plumstead cag. 1729 0 0 
Messrs. Kirk and Randle, Woolwich .. .. .. .. 1695 0 0 


THE STEAMER City OF Rome, 8266 tons, built at Barrow for the 
Inman Line, is fast approaching completion. She will be ready 
for delivery to her owners in about a fortnight. She is about to 
take a practical and scientific trial trip before being put on her 
station on the 13th of October. 
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PICKLES’ STEAM CROSS-CUT SAW. 


= 


ELEVATION 


We illustrate by engravings herewith a powerful cross-cutting 


ine, driven direct by a horizontal steam engine, made by | 
Messrs. Pickles and Son, Royd Ironworks, Hebden Bridge, near | 


Manchester. It will be seen that the whole is attached to one 
bed-plate of strong section, the relative positions of all the work- 
ing parts of the machine being thus definitely fixed, and free 
from the effects of settlement, &c. The steam engine has upon 
its dise crank-shaft a strong bevel wheel, which gives motion to 
another bevel wheel of less diameter, through the boss of which 
slides the shaft A, having a planed longitudinal feathergroove, and 
a feather key in the bevel wheel to fit it, thus giving it the neces- 
sary motion, and still allows it to slide in and out as required for 
advancing and withdrawing the saw. The other end of this 
shaft is carried in a strong sliding carriage, carrying the saw spin- 


dle, on which are keyed cast steel bevel wheels. The circular saw, | 
which is 7ft. Gin. diameter, is fixed between the collars in the | 


usual manner by a screw nut. 
large planed ways, and is worked backward and forward by screw 
motion, the return motion being accelerated. It is also pro- 


The sliding carriage works upon | 


vided with adjustable stop motion, which will stop the progress | 


of the saw in either direction, the moticn to the screw being 


transmitted through bevel and spur wheels driven by belt from | 


pulley B to pulleys C. It is fitted with automatic feed and also 
with hand feed through the large hand wheel. This is found of 
great advantage when cutting very crovked timber, as it can be 
fed up very slowly. The lever for the power feed motion is placed 
close to the hand wheel, as is also the starting valve for the 
engine, thus placing the machine perfectly under the contro] of 
the operator. The whole machine is laid upon a suitable bed 


level with the floor, and the timber to be cut is fixed in front of | 


the machine. Great advantage is said to attend driving the 
saw directly from the engine, as it dispenses with counter-shaft, 
belts, &c., and also enables it to be run at varying speeds to suit 
the nature of the timber under operation ; and it can also be 
placed in positions where it would not be possible to fix counter- 


shafts—a fact which particularly recommends it to timber | 


merchants and saw-mill proprietors. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief-engineers les Ware, 
to the Alexandra, additional, for Falcon when recommissioned ; 
Richard Henry Barrett, additional, to the Pembroke ; Joseph F. 
Robinson, to the Asia, additional, for Crocodile ; John Leigh, to 
the Asia, additional, for Leander ; and Charles W. Nibbs, to the 
Indus, additional, for Heroine. Engineers Josiah P. Thomas, to 
the Malabar ; Stephen V. Bull, to the Warrior, Assistant-engineer 
Quentin W. King, to the Crocodile, 


| 
| 
| 


SHERWIN’S SMALL SHEARING MACHINE. 


We illustrate herewith a novel and, for many purposes, an 
exceedingly advantageous form ef shearing machine, designed 
and constructed by Mr. Geo. E. Sherwin, of the Central Works, 
Birmingham. The engraving is so distinct as to need very little 
further explanation. The principal feature in this machine is 
the simplicity of the gearing secured by the employment of 
worm and wheel for transmitting motion to the shear blade, 
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This form of gearing gives a powerful and smooth motion, and 
enables the whole machine to be self-contained in a very small 
space, compared with the length of blade and amount of work 
it is capable of doing. The worm is formed in one solid piece of 
steel with the driving spindle, to either end of which the driving 
wheels and fly-wheel are fixed. is worm gears into a worm 
wheel, which is keyed on the end of a steel excentric spindle 
running in a long bearing through the body of the maehine. On 


the front end of this spindle is the excentric or crank pin, which 
revolves in a bush working in a horizontal slot in the casting 
carrying the top shear blade, and imparting thereto the neces- 
sary motion. All the bearings are made so as to be easily renew- 
able. The shearing blade in the machine illustrated is twelve 
inches long. The machines have at present only been made of 


BACK 


ELEVATION 


small size, to which the design particularly well lends itse.t. 
but larger machines will be made. To very many manufac: 
turers and smiths these machines will undoubtedly prove to be 
very economical servants. 


MASSEY’S DROP STAMP. 


THE accompanying engraving illustrates a new stamp, made 
by Messrs. B. and 8. Massey, Openshaw, Manchester. The 
weight of the falling mass is 15 ewt., unusually heavy for stamps 
of this class. The longest drop is 5ft. 6in., though it is obvious 
that by simply lengthening the standards and lifting board, it 
could be increased to any extent, the head-gear being unaltered. 


| tolerably clear from the engraving. 
| between two friction rollers which are constantly revolving. 


The total weight is 12} tons. The modus operandi will be 
The lifting board stands 
One 
of the rollers can be moved horizontally to a small extent, so 
that the lifting board can be either pressed or released by the 
rollers. It is obvious that as the rollers revolve upwarda, when 
they press against the board the head is lifted, and that when 
the board is released it falls, 


The stop on the vertical bar, seen at the left hand of the 
illustration, can be fixed at any height en the bar so as to give 
a long or short stroke as may be desired. The upward move» 
ment goes on until the projecting part in front of the hammei- 
head strikes against this stop and lifts it upward. This moves 
one of the friction rollers away from the lifting board, and the 
hammer-head being thus released delivers its blow, and a mass 
of 15 ewt. falling 5ft. 6in. comes down with no light force. 
When it is desired to hold up the hammer-head at the top of its 
lift, the catch at the right-hand side is brought down into such 
a position that it is thrown by a spring under a projecting part 
of the hammer-head at the moment when the latter ceases to 
rise. The hammer-head thus remains suspended until the foot 
lever is pressed down, when the catch is withdrawn and the 
hammer-head falls. The slides are V-shaped, and can be closed 
in when worn, The lifting boards are made of oak, ash, or other 
hard and durable wood, and the surfaces are well coated with 


plumbago, 
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VERTICAL ENGINE FOR DRIVING DYNAMO ELECTRIC MACHINE. 


UNper certain conditions it is not easy to find room for an 
engine and belt to drive dynamo-electrie machines for 
supplying the electric light, while in others the light has to be 
used under such circumstances that the belt may get wet, slip, 
and cause irregular driving. To meet both objections Messrs. 
Ransomes, Head, and Jefferies, of Ipswich, have brought out the 
vertical spur-geared engine illustrated herewith. It will be 
readily seen that with this arrangement much less space is 
occupied than when a strap is used, and it is well suited for all 
situations subject to damp, or where for want of room it would 
be difficult to get at the straps so as to adjust them with the 


SMITH’S SIGNAL WHISTLES. 


THE purpose of the steam whistle which we illustrate above is 
readily explained, According to “the rule of the road or sea,” 


“If, in order to get out of the way of another ship, a steamer 
alters her course to starboard, that is to say, goes to the right, 
If, in 


she may say so by making one short blast on her whistles. 


order to get out of the way of another ship, a steamer alters her 
course to port, that is to say, if she goes to the left, she may say so 
by making two short blasts on her steam whistle. If, in order 
to get out of the way of another ship, a steamer goes full speed 
astern, she may say so by making three short blasts with her 


| Douglas, Captain Brown, Mr. Slight, and other gentlemen. 
| report of this trial has been sent in to the President of the Board 
| of Trade, Mr. Joseph Chamberlain, M.P., and to Mr. Thomas 


degree of accuracy required. It is well known that when damp 
a strap has a tendency to stretch and slip, thus decreasing the 
number of revolutions made by the dynamo machine, whereas 
by driving by gearing this difficulty is entirely avoided, and a 
perfect regularity in the speed of the dynamo machine is ensured. 
This is a matter of the utmost importance. These engines are 
supplied with boilers complete, or the engine alone can be purchased 
and steam taken fromany existing boiler. Enginesof this typehave 
been supplied to the Great Eastern Railway Company for use on 
board their continental steamers. The whole arrangement is very 
compact, and has much to recommend it. 


whistle, which means I am going astern.” In other words, the 
signal is used as a whistle to indicate the direction in which the 
ship using the whistle is running. It is evident, however, that 
it is very easy to make mistakes in this way. The first of two 
blasts might not be heard for example, and the signal would then 
be mistaken for one blast. To get over this difficulty, Messrs. 
Smith Brothersand Co.,of Hyson Green, haveintroduced the much- 
needed whistle which we illustrate. This instrument gives one dis- 
tinct and characteristic sound for each signal, viz., starboard, port, 
and astern, A high-toned note, pitched in a given key, may be used 
for port, a low bass note for starboard, and the two in combina- 
tion, which produce a loud, peculiar harmonious sound, for astern 
or for fog signal ; or, if desired, the two when in combina- 
tion will produce a discord. Each of these sounds may be 
made cuntinuous, because it is distinct. The whole 
consists of a gun-metal cylindrical bell divided vertically 
into two parts by means of a metallic bar or blade, 
which acts as a sounding board and concentrates the sound, and 
forms two chambers in one bell. In these chambers a regulating 


stop or stops are placed, in order to produce from each chamber, 


two distinct notes, one a high-toned note, the other a low base 

note. This bell is then firmly secured to the lever valve cock. 
Models and drawings of this apparatus were submitted by the 

makers to Admiral Sir Richard Collinson, K.C.B., Deputy- 


| Master of the Trinity House ; Mr. Thomas Grey, Chief Marine 


Secretary of the Board of Trade ; and Mr. James N. Douglas, 


| Chief Engineer to the Trinity House, the result being that the 


whistle was experimented with at Blackwall, on a light- 
ship called the Nab, on the Ist of January, 1881, in the presence 
of Admiral Sir R. Collinson, Mr. Thomas Gray, Mr. James N. 
A 


Gray. 


HALLS PATENT CRUSHER FOR MOUN- 
TAINOUS DISTRICTS. 
Tue Savile-street Foundry and Engineering Company of 
Sheffield devotes much attention to the manufacture of crushing 
machinery and mining plant generally, suitable for the treatment 


of gold, silver, copper, and lead ores, quartz, &c., and as it not 
unfrequently happens, the richest deposits of ore are found in 
outlying districts, and on mountains where transit is not only 
difficult but exceedingly costly, it has always been a troublesome 


matter to obtain the requisite machinery to deal with it, and so 
constructed as to be easily conveyed to its destination by the 
existing methods of transport. To accomplish this end two 
things are necessary-—First, a material possessing the greatest 
strength and tenacity, and capable of being put into the best 
form or shape to give a maximum of strength with a minimum 
of material. Second, a method of construction which shall pre- 
sent no difficulty in putting the machine together at its destina- 
tion, and which without relying upon bolts, &c., for its strength, 
shall be easily erected and self-contained when together. The 
former purpose is secured by making the parts of a mild cast 
steel, and the second by casting the various parts so that 
they interlock each other, much after the fashion of Crandall’s 
patent toy bricks, &c. for children. 

In a Hall’s crusher just completed by the above company, no 
part of which exceeds 3001b., these points have been fully 
secured, and the result is a machine probably not more than 
one-half the weight of any other machine of a similar 
size. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Upon ’Change in Birmingham this afternoon, as in Wolverhampton 
yesterday, the market wore a better appearance than for some 
weeks past. Nearly all traders expressed confidence that the 
future would develope the improvement that has already taken: 
place. Finished ironmasters reported themselves as mostly well 
occupied. Sheet and hoop makers have sufficient orders ahead to 
keep them fully running for two or three months. Such firms 
were reluctant to book further yet awbile, believing that prices will 
continue to rise. 

The galvanisers continue the best customers of the sheet makers, 
and they are supplying specifications as fast as makers need them. 
Export merchants are p me buying well on account of Russia and 
other continental markets—<Australia, India, and elsewhere. Some 
sheet makers are declining orders offered them this week by Liver- 
pool merchants, because of their inability to execute them within 
the required period. Doubles and lattens are the gauges mostly 
called for, and as to both, it is remarked by makers that consumers 
allow their orders to run as much as possible upon the extreme 
gauges which come within the ination doubl or 
lattens, as the case may be. Thus they obtain from makers 
all the possible advantage they can for a certain price. 

Sheets of galvanising qualities were priced at—singles, £7 15s.; 
doubles, £8 10s.; and lattens, £9 15s. to £10; export qualities 
were about 5s. per ton less than these figures. 

Hoop-makers reported that fresh orders had this week arrived of 
encouraging extent from New South Wales. The United States, 
Italy, and Spain are also taking supplies. Prices ranged from 
£6 5s. up to £6 10s. and £6 15s. at the works. Tube strip sold 
well, and makers intimated that they should soon be standing out 
for better 

The slight increase of activity which recently began to manifest 
itself amongst the marked bar firms is slowly but steadily extending 
and increasing. The portions of the works that, however, are 
employed fuller time are the forges as distinct from tke mills. The 
Earl of Dudley’s bars were quoted this afternoon at £7 12s. 6d.; 
those of the New British Iron Company and Messrs. J. Bradley 
and Co., £7 10s.; and those of Messrs, Wm. Barrow and Sons, 
Messrs. Phillip Williams and Sons, Messrs. Wm. Millington and 
Co., and one or two other similar firms, £7. 

As to common bars, it was boasted that prices had of late so 
risen that ‘‘no reliable quality” was now to be obtained at less 
than £6 per ton. This figure is an advance upon six weeks or so 
ago of a good 5s. per ton. Medium quality bars were £6 10s. The 
producers of both these descriptions are reported to be more active 
than of late, and consumers cannot get any of them to promise 
prompt delivery. 

Boiler-plate manufacturers reported rather less tardiness b 
buyers in entering the market, but the improvement was not ata 
marked. Prices were £8 10s. to £9 10s. 

Tin-plates are in steady output at the mills in South Stafford- 
shire and East Worcestershire. The chief export markets to 
which they are going are the United States, Australia, Germany, 
and France. Prices are without much fluctuation, but they are 
not what they should be. 

The monthly Australian mail, delivered on Monday afternoon 
and Tuesday, has brought under the average of orders; but 
accounts due are well met, as a rule. Recent purchases in the 
leading goods—such as galvanised roofing sheets and fencing wire 
—have satisfied for the greater part the chief current requirements ; 
consequently new buying is rare. Ordinary brands of galvanised 
corrugated sheets were realising, at date of mail, £20 10s. for 
twenty-six weeks, delivered in Melbourne ; and for best brands £1 
more was being asked. Drawn fencing wire was selling at £12 10s. 
for No. 6; £13 5s. for No. 7; and £13 15s. for No. 8. - Bar and 
rod iron was moving at £8 10s. to £10 10s. Sheet iron was going 
off quietly. Assortments of Nos. 8 to 18 were selling at £11, while 
for Nos. 20 to 26 £13 10s. was obtained. Plate iron was firm at 
£11 to £13; hoop iron, for trade purposes, was offered at £9 10s. 

There was not a good demand either to-day or yesterday for 
cold blast pig iron; yet such demand as existed was a slight im- 

rovement upon that which has prevailed for several weeks past. 

Stocks in makers’ hands have been in process of gradual reduc- 

tion, and there is now some expectation that two furnaces may be 

put on to that description of iron. Indeed Messrs. M. and W. 

Grazebrook are already relighting one of their furnaces at Dudley 

for the production of cold blast pigs; but the corresponding plant 

of Messrs. P. Williams and Son, who are the other chief cold 
blast firm in the district, remains at present inoperative. 

£4 5s. was the figure asked for cold blast pigs, £3 ds. to 
£3 2s. 6d. for Staffordshire hot blast, and £3 for Shropshire sorts. 
Part mine native pigs were £2 10s., and cinder sorts £2. 

Hematites were announced as in better sale, notwithstanding 
that vendors were firm in their prices. Tredegar sorts were im- 
movable at £3 5s, ‘*‘ Ulverston” hematites were quoted £3 6s., 
and Barrow sorts £3 7s. 6d. Neither of these latter brands could, 
however, secure purchasers at the figure named. 

Medium quality foreign pigs, such as Derbyshire and Northamp- 
ton and Lincoln, were strengthened by the negotiations going on 
between the Scotch and Cleveland pig makers. But consumers 
refused for the present to believe that those negotiations will re- 
sult in definite action. From 45s. to 46s, was about the quotation 
for the three classes of pigs mentioned. 

A little business is still being done in the pigs of the Cleveland 
district, mainly for foundry purposes. But to-day the transactions 
were checked by the higher prices now demanded. Consumers had 
somewhat expected that there would be a reduction in the price 
charged for Cleveland iron delivered in this district. This expec- 
tation arose upon an effort by the pig iron firms of Cleveland to 
induce the railway carriers to lower the charge of 12s. 6d. per ton 
now made to10s. When, however, the project was discussed by 
the railway managers it could not be carried out mainly because of 
the objection on the part of the carriers themselves, who held that 
the business cannot well be carried on at a profit upon a lower scale 
than that which now prevails. 

The manifested unrest of the miners has strengthened the coal 
market alike in North and also South Staffordshire. On ‘Change 
in Wolverhampton yesterday, and in Birmingham to-day, collie 
proprietors were averse to selling more than comparatively small 
a at current rates, These remain upon the summer scale. 

fost vendors intimated that customers must look for an early 
return of the winter scale. 

The hardware orders from New Zealand that on Tuesday were 
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being distributed are respectively more valuable than those for the 
Australias. The merchants who do a large business upon com- 
mission are they who, in respect of New Zealand and South 
America, are most actively engaged. 

Wrought iron tubes are dearer. This week customers are 
receiving circulars announcing a decrease in discounts of from 5 to 
74 per cent. upon tubes and fittings. Gas tubes are now 75 per 
cent. discount, and steam tubes 625 per cent. discount. The new 
prices for fittings leaves them mostly 24 per cent. greater in 
discount than tubes. There is now a tolerably general agreement 
re-established amongst the tube makers both in this country and 
in Scotland to maintain the manufacturers’ list upon this scale. 
A renewed determination to save the business from the inordinate 
competition that has lately been going on has been come to at a 
meeting in Birmingham, that was attended by all the firins of note 
both in this district and throughout Scotland. Each and all have 
bound themselves by a deposit of £250 to abide by the arrange- 
ment. The new terms do not apply to trade with the Con- 
tinent of Europe. 


The War-ottice, as well as India, is just now buying tools. Some | 
of the axe orders for Woolwich have reached this district, and a | 


fair share of those for the spades and shovels may probably go to 
Stourbridge. 


The nut and bolt trade has not yet settled down to the new list | 


of wages recently determined upon at a meeting of the masters in 
Birmingham after some agitation by the men. 
scale, the employers, in what is known as the Birmingham and 
Smethwick districts, are all paying, but the employers in the 


Darlaston district are not yet unanimous as to the course that | 
Two prominent firms have followed the lead | 


should be pursued. 
taken in Birmingham and Smethwick ; the rest have not yet so 
determined. A few nights ago there was a meeting of Darlaston 
workmen, and under the advice of Mr. Juggins, the president of 
their union, it was determined that the men at the works of one 


of the firms that have not yet adopted the new scale should be called | 
It was at the same time intimated | 


out; and the firm was named. 
that the other firms would be treated seriatim in the same manner. 
But it does not follow that the conflict will be carried on to the 
extent that might be inferred. Prior to the men being called out, 
a seven days’ notice has been served on the firm. During that 
interval the Darlaston masters will be meeting. It is, however, 


worthy of mention, as some indication of the firmness of the | 
operatives, that Mr. Juggins intimated that, in the event of a | 


strike, they were “‘prepared to send twenty men away to 
situations where the new scale of wages would be paid to the last 
farthing.” 

Upwards of fifty of the principal merchants and manufacturers 
of Walsall and neighbourhood have already given in their names 
as members of the Chamber of Commerce that has been started in 
that important centre of the leather trades, and additional ones 
are expected daily. 

On Monday the Wolverhampton Town Council had under their 
consideration the acceptance of tenders for sinking operations in 
connection with the use of powerful pumping apparatus at Coxford, 
the source of the water supply of the district. A dumb well for a 
38in. diameter pump had to be sunk in search of water, and the 
Corporation were to find all the mechanical appliances. Nine 
tenders were received, ranging gradually from £1945 to £322. This 
last sum was from a builder who had had no experience beyond 


sinking common house wells. The next above it was £620, by an | 


experienced well-sinker. Such was the penny-wise-pound-foolish 
spirit of the Council that a resolution proposing the acceptance of 


the £620 tender was rejected, and the matter referred back to the | 


Waterworks Council, with a strong recommendation of the lowest 
tender. 


NOTES FROM LANCASHIRE 
(From our own Correspondent.) 

Meanchester.—The iron market here has during the past week, to 
some extent, been affected by the upward movement at Glasgow 
and Middlesbrough, and although in well-informed quarters here 
there is still no belief in any combined material reduction of the 
output, the rumoured possibility of furnaces being damped down 
has evidently had some influence upon wavering buyers. The 
result has been that orders for pig iron have been given out more 
freely during the past week, and sellers have been enabled to hold 
eut for prices which buyers a fortnight back were not disposed to 

ve. 

Lancashire makers of pig iron have sold pretty largely as com- 
pared with the limited business recently doing, and are firm at 
44s. to 45s., less 25 for forge and foundry qualities delivered equal 
to Manchester. The books of local makers are now pretty well 
filled for the remainder of the year, and deliveries beyond this 
they are not disposed to entertain at all for the present. 

In outside brands of pig iron there has also been more doing, 
but this has been chiefly in the Lincolnshire brands, moderate sales 
of which are reported at 44s. to 45s., less 24 for forge and foundry 
numbers delivered equal to Manchester. The comparatively high 
prices quoted for Derbyshire and Middlesbrough still stand in the 
way of any considerable business being done with thesein this 
district. 

The finished ironmakers of this district continue actively 
employed. For bar iron particularly there is a good demand, and 
makers in some cases are so full of orders that they cannot quote 
for anything like early delivery. Hoops and shects are also in 
good demand, and both tank and boiler plates move off moderately 
well. The pressure, as I have pointed out previously, is mainly 
for shipments, the home trade, although showing some improve- 
ment, being still only limited. For delivery into the Manchester 
cistrict, prices are firm at £6 2s, 6d. for bars, £6 12s. 6d. for hoops, 
£7 15s. to £8 for sheets, £6 15s. to £7 for tank plates, £8 10s. to 
£9 10s. for best boiler plates, £11 10s. for some brands of steel 
plates, and £12 10s. to £13 for others ; £9 10s. to £10 for hammered 
axles, and £6 15s. upwards, according to width of flange, for 
rolled girders. For delivery at Liverpool, hoops are quoted at 
£6 15s., and puddled bars £4 15s. to £5 per ton. 

An indication that the finished iron trade in this district is being 
carried on with a very fair margin of profit is afforded in the 
recent report of the Pearson and Knowles Coal and Iron Company, 
Limited, which shows that during the twelve months ending 30th 
June last a profit of £43,468 had been made on a capital of 
£830,000. 

Although I do not hear of much new work of a special character 
in hand in this district, I find most of the large tool-makers well 
employed on the ordinary class of work. Machinists and engineers 
are also kept fairly busy with the orders they have in hand, but 
the new work in prospect is only limited. 

Wire-makers are tolerably busy, the small copper wire ropes par- 
ticularly. The demand is growing considerably, and for this 
special class of work Messrs. Johnson, Clapham, and Morris, of 
Manchester, are finding it necessary to lay down extra plant. 

{ have had brought under my notice this week a new rolling mill 


which has just been designed and patented by Mr. John Windle, of | 


Manchester, and late of the Railway Steel Plant Works, Newton 
Heath, for rolling out of steel ingots or blooms of metal weldless 
ring plates for boilers. The longitudinal seams in boilers con- 
structed of ordinary plates are necessarily an element of weakness, 
and Mr. Windle’s invention aims at the removal of this by con- 
structing the boiler of seamless metal rings. The rolling operation 
for producing these rings is somewhat similar to that adopted in 
rolling railway tires. The ingot or bloom is first dealt with by 
punching a hole into which a mandril is inserted. 
metal with the mandril in position is then placed under a steam 
hammer in a swage which is formed to confine the metal sideways 
so as to produce an extension of the length under the blows of the 
hammer until a rough cylinder of sufficient length is obtained. 
The ingot can, however, if desirable be cast in the form of 
a hollow cylinder and then elongated if necessary. After 


Upon the advanced | 


The mass of | 


this process the cylinder is passed to the rolling mill, the special 
| construction of which may be described as follows :—A fixed and 
|@ movable roller are employed, and the axles of these rollers are 
| provided with top bearings. To enable the ingot ring or mass of 
| metal to be placed in position and the rolled ring to be removed, 
| the upper bearing of the movable roller is arranged to be with- 
| drawn, and this bearing is fixed on the outer end of a lever, hinged 
| to a sliding standard connected with the carriage which carries the 
| movable roller, and the sliding standard is actuated by means of 
| hydraulic cylinders. Vibrating frames are also employed, each 
| carrying two, three, or more rollers in place of one, the upper ends 
of the shafts being stayed. A number of carrying rollers are con- 
nected by means of bevel or other suitable gearing with revolving 
shafts, and thus assist in the carrying round of the ring. These 
ring plates can be produced in any required a and with flanged 
or thickened edges if desired, and I understand that a company is 
being formed to lay down the necessary plant for manufacturing 
boilers and plates on this principle. These plates can be rolled 
from 2ft. diameter up to 14ft., and 4ft. wide, whilst it is claimed 
that the cost of rolling will be less than that of making up straight 
plates. 

The local authorities interested in the proposed new line from 
| Manchester to Southport, to which I referred a week or two back, 
are busily engaged collecting the necessary information and sta- 
| tistics, and the project appears to be receiving a good deal of support. 

One very absorbing matter of interest during the past week has 
been the course of action to be taken by the cotton spinners in this 
district to counteract the ‘‘corner” in the Liverpool cotton market, 
and there seems now to be very little doubt that a week’s stoppage 
| of work will be almost generally carried out at the mills throughout 

Lancashire. 

In the coal trade an active demand is maintained for the better 
qualities suitable for house fire purposes, and the pits generally are 
| pretty near in full work, whilst prices have had an upward ten- 
dency to the extent of 3d. or 6d. per ton upon the lowest figures 
ruling last month. Other classes of fuel, however, are without 
| improvement, slack, if anything, being weaker. Pit prices are 

about 8s. 6d. for best coals ; Gs. 6d. to 7s. for good second quali- 
| ties; 6s. for common house coals; 5s. to 5s, 3d. for steam and 
furnace coals ; 4s. to 4s, Gd. burgy; and 3s, 3d. to 3s. 9d. slack. 

Shipments are still very moderate, and for steam coal delivered 
at Garston or Liverpool it is difficult to realise more than 6s, 3d. 
to 6s, Od. per ton. 

Coke continues in steady demand at 9s. to 10s. for common up 
to 12s. and 15s. per ton for better sorts at the ovens. 

The possibility of a renewal of the wages disputes in the coal 
| trade is causing a good deal of uneasiness. At the close of the 
} month the men in the West Lancashire district will ask for an 
| advance, but the result of sliding scale arrangements in other dis- 
| tricts has been to reduce them, and against a reduction there is at 
present a strike at one of the Wigan Coal and Iron Company’s pits. 
| Barrow.—The hematite pig iron trade is more briskly employed, 
| and a good business, especially with foreign consumers, has been 
| done during the past few days. The Bessemer iron trade is very 
fully employed, and this quality of metal finds a very ready 
market, as steel makers have in hand such a large number of 
| orders which require early delivery. Prices of iron show no 
change. No. 1 Bessemer is worth 60s. at works ; No. 2, 55s. 6d.; 
and No. 3, 57s. per ton. Forge iron, No. 3, is worth about 58s, 
per ton. Steel rails are selling at about £6 5s. per ton. Iron 
shipbuilders have booked several new orders lately, and their 
establishments are all very fully employed. Engineers, especially 
in the marine department, are doing a very steady and a very 
brisk trade, and work is in hand, generally speaking, for some 
twelve months to come. Iron ore is in steady request at late 
prices. Coal is dearer to buy, and there are indications of further 
advances during the winter. Shipping more actively employed. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

THE Cleveland ironmasters met before “Change on Tuesday to 
consider the proposition of their Scotch competitors that 20 per 
cent. of the furnaces in each district should be put out. The 
result of the meeting was that a committee was appointed to 
confer with a similar committee from Glasgow as to the feasibility 
of the scheme, and report next week. It is, of course, one thing 
to decide that a course of action is desirable, and another that it is 
practicable. As to the first point it is for the furnace proprietors 
alone to decide upon, as to the latter all connected with the trade 
may have an opinion. These opinions vary greatly. The general 
result has, however, been, firstly, to stiffen the market, and 
secondly, to stop trade in all departments. Smelters will hardly 
sell forward at all, and for present delivery only at an advanced 
price. Buyers will not give this, except for small quantities to 
satisfy pressing wants. Consequently but little was done at the 
iron market held at Middlesbrough on Tuesday. No. 3 g.m.b. was 
sold at 37s. 9d. to 38s. f.o.b., and forge at a shilling less. Warrants 
were from 6d, to 9d. per ton more than makers’ iron. Connal’s 
stores remain constant at 186,327 tons. The question of the 
mysterious disappearance of some 20,000 tons, which it is thought 
should have accumulated during August, has not yet been cleared 
up. Great efforts are being made by producers to show that the 
returns were correct, but they have not succeeded in convincing 
merchants, consumers, or the general public. The impression 
remains as strong as ever that stock to the above amount must 
have accumulated and now exists somewhere or other, though 
unaccounted for. It is argued that in July stocks accumulated 
some 5000'tons. In August, which is also a thirty-one days’ month, 
the accumulation would have been the same had the circumstances 
been identical. They were, however, not identical, being mainly 
in favour of a greater accumulation in August. For instance, in 
July there was a strike which laid off twenty-four furnaces half a 
week, whereby a produce of some 5000 tons was lost. This 
should have increased the gain in August to 10,000 tons rela- 
tively to July. But in August Stockton race week occurred, 
which laid off all the rolling mills in the district, and diminished 
the consumption by 10,000 tons. This added to the previous 
amount would make the August accumulation 20,000 tons ; but the 
shipments for August were ascertained to be about 3000 tons less 
than July, raising the total obtained to 23,000 tons. On the other 
hand, one furnace was turned from Cleveland on to hematite, 
which would make a difference of, say, 1000 tons the other way. 
The net result is, that if July returns are correct—and as they 
scarcely differed from the calculations of anyone, it is highly pro- 
bable they were—there must have been an accumulation of stock 
in August of at least 20,000 tons. The official returns show only 
500 tons, and under the circumstances it is impossible to accept 
them as correct. The only source of disposal not taken into 
account above is inland distribution. This is mainly done by mer- 
chants. These gentlemen universally agree that less passed 
through their hands in August than in July. 

The stocks, as announced, being probably erroneous, and the 
proposal to curtail the make being certainly artificial and problema- 
tical as to consequences, a sharp reaction to the present enhance- 
ment of values may be expected sooner or later, and very likely 
within an exceedingly short space of time. There does not seem 
to be any solid basis whatever for a rise of prices, and, if it should 
continue, the result can only be a curtailment of consumption, a 
discouragement of enterprise, and disastrous effects generally. 

The manufactured iron trade remains unchanged. The supply is 
quite equal to the demand, and the prices, though steady, will not 
bear the slightest rise. Plates are offered at £6 to £6 2s. 6d; 
angles and bars, at £5 12s. 6d., free in trucks Middlesbrough, less 
25 per cent. 

From 100 to 200 members and associates of the British Associa- 
tion visited Cleveland last Thursday, and were entertained at the 
Zetland Hotel, Saltbun, by some of the leading ironmasters. 
The closing of the Eston Works against them robbed the excursion 


of its chief attraction. Nevertheless, not a little enjoyment, as 
well as edification, seems to have been obtained by the visitors. It 
was noteworthy, however, that none of the more prominent mem- 
bers of the Association were present. The places visited were the 
Upleathgm Mines, Guisborough Abbey, Port Clarence Ironworks, 
Port Clarence salt bore-hole, and the cliffs between Saltburn and 
Marske. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A veny decided improvement has taken place in the coal trade, 
and the pits, particularly in the Barnsley district, are now working 
fairly well. ‘Che quantity of coal carried to London by rail during 
August last exceeded the weight sent in August, 1880, by over 
55,000 tons, the Great Northern alone carrying nearly 90,000 tons, 
or fully 18,000 tons more than in July, and 13,000 tons in excess 
of the quantity forwarded during August, 1880, The Midland 
sent nearly 27,000 tons more than in August, 1880. To Hull and 
Grimsby very heavy consignments are now being sent to complete 
the season trade, which will close by the end of next month. Gas 
and locomotive coal are also in heavy request, and the coke trade 
continues brisk. 

The shareholders im the Holmes Collieries, Rotherham, have 
confirmed the resolutions in favour of voluntary liquidation passed 
a short timeago. Mr. R. J. Evans, accountant, Sheffield, and Mr. 
KE. G. Lancaster, land agent, Barnsley, have been appointed the 
liquidators. 

I gave you last week certain figures showing the operations of 
the proposed new tariff sought to be imposed by France. The 
president of the Sheflield Chamber stated, at a meeting held last 
Friday, that after an examination of the general tariff proposed 
‘to be substituted for the existing treaty, he had come to the con- 
clusion that it would amount practically to a prohibition of 
Sheftield goods. 

The much-talked-of removal—or proposed removal—of the busi- 
ness of Messrs. Wilson, Cammell, and Co., Limited, from Dron- 
field to Workington, reminds me that the works known as the 
Dronfield Steel Works were erected in 1872 for the working out of 
the ** Wilson” patent for a railway wheel. ‘The style of the com- 
pany was originally “The Wilson and Cammell Patent Wheel 
Company, Limited,” but it was afterwards changed to its present 
title, and the plant was also altered to that suitable for the pro- 
duction of rails, and every successful invention and improvement 
in machinery and appliances for the handling of both raw and 
finished material were introduced through the enterprise of the 
proprietors. They were also the first in the district to adopt the 
electric light, which is now gradually coming into operation at 
other establishments. When the Dronfield Steel Works were 
erected, the selling price of steel rails at the works was £15 per 
ton, and of late years it has scarcely been maintained at one-third 
that figure. The current price is about £5 12s. 6d. 

While everybody is talking of the example thus set of migration 
to the sea-board, it is curious what a heavy business is doing in 
steel rails. Perhaps there never was a time when the output was 
so great. Contracts have been recently received, and are now in 
course of completion, for the Great Eastern, the Midland, the Great 
Northern, the Great Western, and other home railway companies, 
while good orders have also been received from the Indian State 
Railway, from America, from South America, and other parts. I 
am assured by the very best authority that the steel rail trade 
never was brisker than it is now, and that low as the prices are, the 
quantities are large and a profit is made on all transactions that 
are booked. 

Messrs. Butler and Co., Trinity Works, Eyre-street, have just 
completed a cabinet of cutlery intended for the Prince of Wales. 
The cabinet, which is of polished oak, is fitted with seven drawers, 
each with tastefully-arranged compartments, which contain a com- 
plete table service for fifty persons, numbering altogether upwards 
of 600 pieces. The cutlery is silver mounted, with handles of finest 
ivory, and every article is crested with the Prince of Wales's 
feathers and motto. 

Thomas Dickenson, a collier, employed at the Oaks Collieries— 
where the terrible explosion took place some twelve years ago— 
has been sent to prison for two months, with hard labour, for 
neglecting to underpin beneath a seam of coal. His failure to 
prop up the coal might easily have caused a great disaster. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THe Glasgow iron market has been in an irregular and excited 
state during the week, owing to the proposal of the Scotch iron- 
masters to extinguish a proportion of the blast furnaces. The 
putting out of these is made conditional upon a similar course 
being adopted in the Cleveland district, and as the Scotch masters 
declined afew months ago to damp furnaces when the Middles- 
brough men were prepared to do so, there has not been wanting an 
element of uncertainty about the matter, which has rendered the 
speculative transactions that have taken place all the more 
exciting. What the Scotch masters propose is that 20 per cent. of 
the furnaces should be thrown off, which would reduce the pro- 
duction here by about 5000 tons a week, and almost, if not alto- 
gether, carry off the pig iron that is now being placed in store. 
From Wednesday of last week until Tuesday of the present, when the 
Cleveland smelters met to consider the question, the warrant market 
has been very active, and the prices, although irregular, haveadvanced 
nearly 2s, per ton, A sudden increase of this amount is generally 
sufficient to cause some little financial difficulty amongst members 
of the ring, but so far only one broker has failed to meet his 
liabilities, and these are fortunately not very heavy. While the 
business in the market has mainly been of a speculative kind in 
warrants, there has also been more doing in makers’ iron by pur- 
chasers who have been induced to come forward under the appre- 
hension that values may still further advance. There has also 
been a little more buying for shipment to Canada, and manufac- 
turers have likewise been purchasing more freely than usual. The 
result is that the quantity of iron sent into store is considerably 
smaller than for some weeks past, amounting to 1500 tons, and 
bringing up the stock in Messrs. Connal and Co.'s stores to 
583,900 tons. The shipments of pig iron for the past week have 
been 14,812 tons, against 13,795 in the preceding week, and 11,721 
in the corresponding week of last year. 

Business was done in the warrant market on Friday forenoon at 
47s. 104d, to 47s. 6d. cash, and 47s, 9d. to 47s. 6d. one month ; 
the afternoon quotations being 47s. 6d. to 47s. Sd. cash, and 
47s. 74d. to 47s. 9d. one month. On Monday a large business was 
done up to 48s, 2d. cash and one month; whilst on Tuesday the 
market was irregular, with an extensive business at 48s. ld. to 
47s. Sd. cash, 48s. 2d. to 47s. 9d. one month. The market was 
strong on Wednesday, when business was done up to 49s, 2d, cash 
and 49s, 3d. one month. To-day—Thursday—the tone was also 
very strong, with a further advance to 49s 10d. cash and 49s, 11d. 
one month, 

Owing to the advance in warrants and a better demand, the 
quotations of makers’ iron have advanced all round, and whilst I 
write they are as follows :—Gartsherrie, f.o.b. at Glasgow, No. 1, 
per ton, 55s.; No. 3, 49s.; Coltness, 57s. and 50s.; Summerlee, 
o4s, 6d. and 47s. 6d.; Langloan, 57s. and 50s.; Carnbroe, 51s. and 
47s.; Calder, 55s. and 49s. 6d. Clyde, 49s. 6d. and 46s. 6d.; 
Govan, at Broomielaw, 48s. 6d. and 46s.; Quarter, 48s, 6d. and 
46s.; Monkland, 48s. 6d. and 46s.; Glengarnock, at Ardrossan, 
Dis. and 47s.; Eglinton, 48s. 6d. and 46s. 6d.; Dalmellington, 
48s. 6d. and 45s, 6d.; Shotts, at Leith, 57s. and 49s. 6d.; Kinneil, 
at Bo'ness, 48s. 6d. and 46s. 6d.; and Carron, at Grangemouth, 
49s. and 47s, 6d. 

Despite the advance in the prices of pig iron noted above, it 
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appears that contracts for forward delivery are 
offered at terms rather below those now pre- 
vailing, while malleable iron has likewise been 
sold at lower rates. The demand for the latter 
for the United States, which has of late been 
somewhat brisk, appears to have slackened, 
There is a probability, however, that if the nego- 
tiations now proceeding should result in the 
damping of furnaces, the inquiry for manufac- 
tured i iron willincrease, As yet den is certainly 
no general advance in the rates. 

The operations of the Steel Company of Scot- 
land were inuch interrupted this past summer 
with a prolonged strike of operatives, but notwith- 
standing this serious drawback, the directors have 
intimated that they are prepared to pay a divi- 
dend at the rate of 54 per cent. 

The coal trade continues very active for the 
season, and at the different ports especially an 
extensive business is being done. 

Up till a few days ago the miners’ leaders were 
apparently in hopeless opposition to each other. 
Mr. Macdonald, M.P., would have nothing to do 
with the new union which was formed some time 
ago, and some of his old friends were endeavour- 
ing to start an opposition organisation. Now, 
however, I learn that the different parties have 
been reconciied, and that a strong effort will be 
made to get the miners to move for an advance 
of wages. No doubt the advance in the prices of 
iron have raised hopes that such a movement 
might be successful at the present juncture. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir is now understood that Mr. Spencer, who 
had made an offer for the works and collieries of 
Pentyrch, has amended that offer, and is in 
treaty for the whole of the freehold as well. 
Whether this will be accepted or not remains to 
be seen. The extensive mineral property on the 
estate extends to the margin of the Treforest 
Steel and Iron Works, and considering the 
vigorous and successful way in which these are 
conducted, I should not be surprised at the pro- 
prietory going in for a bid also, as well as Mr. 
Spencer. It is true the lower veins are deep, but 
the upper would be worked cheaply. 

At length the Garth Anchor Works have been 
dismantled and the whole of the valuable 
machinery sold, During one of the latest spurts 
a bid was made for the works, and several men of 
capital would have taken them, but the figure 
was too high. As an illustration of the losses 
which ‘‘ foreign” capitalists incur by speculating 
in the principality, oo that house property on 
this Bre in connection with the works, and 
which cost £24,000, sold for £14,000. In addition 
to this sale, a large quantity of old iron rails, &c., 
was dispersed by auction at the Clydach Forge, 
near Abergavenny, this week. 

The “Havod Vale ¢ ‘olliery ” is one of the last 
enterprises in the Rhondda Valley. It will be 
started forthwith by Jones and Co. The new 
“take” comprises several hundred acres, and the 
seam that has to be worked will be No. 1 

I regret to announce the continued illness of 
the able manager at Dowlais, Mr. Menelaus. 
Unquestionably the laborious duties connected 
with keeping this great industry afloat in a time 
of serious industrial trial told heavily upon him. 
I hear of possible changes in the colliery manage- 
ment at Dowlais. For a considerable period they 
have been most ably managed by Mr. Truran, 
and to lose him would be a serious event. 

Advices from America have told favourably on 
the Welsh iron market, prices are steady, and the 
inquiry for iron and steel rails is firm and increas- 
ing. Some good cargoes of rails left this week 
for New York, and also quantities of spiegel and 
tin-plate. W rought and cast scrap iron are dull, 
and rails still in demand, but at the lessened price 
quoted in my last. 

Some chagrin has been felt here that the 
Indian orders for rails have gone to Sheffield. 
There was a firm belief that some would have 
been placed here. 

The great subject of interest under discussion 
in Swansea this week is the question whether Mr. 
Walker will have to put the new docks into the 
necessary state of completion by the time of the 
visit of the Prince of Wales. There was a strong 
rumour prevalent up to Tuesday that he would 
not. Now, however, hopes are again strong. 
Doubtless by next week T shall have personal 
opportunities for seeing whether the hopeful view 
is the likeliest. 

There is no change of any account in the steam 
coal trade, and most, if not all, of our coalowners 
have got their hands full. 

A slight falling off was to be noticed in the 
Newport shipping last week. Cardiff, on the 
contrary, showed its usual average of over 100,000 
tons, while Swansea exceeded its total of the 
previous week by 6000 tons. Coasting freights 
are better, and steam freights generally indicate 
an improvement. From now to the end of next 
month this may be expected to continue. The 
looming ‘‘ difficulty closing of the Baltic 
ports—always gives a stimulus at this period. 

I hear of great losses sustained by leading 
Bristolians by the Avon Engine Works. 

The Parkend Tin-plate Works, Dean Forest, at 
which a month ago notices were issued, are going 
on as usual, the only alteration being a day- by- 
day contract. At Lydney a good deal of biisk 
business is being done. In the tin-plate depart- 
ment surprise is ‘manifested that there should be 
so much dependence on the North of England 
for pig when it would be so easy to make ‘it on 
the ground. The Welsh tin-plate works are 
going on fairly well, with no change, however, as 
to price, and on the whole a greater tendency 
to fall back than to advance. The Ebbw Vale 
Company have been large importers of foreign ore 
this week. The works there and at Rhymney, 
Dowlais, and Treforest, are well off for orders. 

The colliery plant at Hendredenry, comprising 
several useful engines, is to be sold this week. 

Old rails—ruling prices at present about 65s. 

I have just heard that through the instru- 
inentality of Mr. Turquand, the works of Mr. 
Booker have been sold for £50,000, and the free- 
hold for another £20,000. This, I find, at Bristol 
ee hopes to the shareholders of the West of 

ingland Bank, and from £1 to 30s. are being 
offered for their shares, The coal mines of Pen- 
tyrch are still to let, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*.* Ithas come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice opicials by 
giving the number of the page of THe ENGINEER at 
which the Specification they require is referred to, insiead 
of giving the proper number of the Specification. The 
mistake has been made by looking ut Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Speciyication, 


Applications for Letters Patent. 
*.* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 


6th September, 1881. 


3861. Macuing, J. Mosedale, West Drayton, 
and K. U rry, Stoke Newington. 
B82, 


Kits, J. Dunnachie, Lanark. 
8, G. Jobson, Derby. 

NiTRO- CELLU Lose, 8. Pitt, Sutton.—(J/. /yatt,U.S.) 
RAPH MACHINES, Providence. 
“scape, W. R. Lake, London.—(X. Bustin, 

St. John, Canada.) 
8867. PennoLpers, J. G. Hester, Washington. 
3868. GLove Fastreninas, W. L. Wise, Westininster.— 

(F. A. C. J. Outer, Lucembourg.) 
$869. Morive Power Encine, W. Whiteman, London. 

(E. Koettyer, Germany, and H, de Bay, Brussels.) 
3870. TorLer Capinet, E. R, Johnson, London, 
3871. DyNAMO-ELECTRIC Macuines, H. A. Harborrow, 

Marylebone, London. 

Tth September, 1881. 
8872. Exrractine Farry Marrers from Raw Fat, R. 
han Deptford Creek, London. 
PreveNTING EFFLUX of Gases from Drains, &c., 

Rolfe, Westminster. 

Looms, kK. Smethurst, Manchester, 

SrartinG Excinegs, A. B. Brown, Edinburgh. 
Boots and Snors, W. RK. Lake, London.—(J/. B. 
Aathony, Providence, Rhode Island.) 

77. GASHOL DERS A. Fleming, Glasgow. 

C. Bedford, Birstall. 

rk, London.—(F. Egner, U.S.) 


Gas, A. M. 
3880, Revo.vinc Armatures, W. R. Lake, London.— 
(C. Dion, New York.) 


3881. GeLaTINISATION of UNMALTED GRralIN, 
Blackfriars-road, London. 

3882. DisTiLLaTion of SMALL Woop, R. Haldine and J. 
Telfer, Glasgow. 

3883. MaTurING Spirits, E. Luck, London. 

3884. Boors and Suogs, T. Laycock, Northampton. 

3885, Fire Apparatus, W. R. Lake.— 
(A. Burritt Hardware Company, Waterbury, U.S.) 

8th September, 1881. 

3886. HoLtow Movutpep Forms, E. 
Harvey, Birmingham. 

3887. FounTaAtn Pen-Houpers, D. H. Sparling, Oldham. 

BSSS, Bicyc ies, H. Haes, Wednesbury. 

388. Savery VALves, T. Davies, Shettield. 

3890. cTRIC LAMPS, Gerald-Fitzgerald, Brixton. 

1, WINCHES, Archer, Dunston, 

3802, ORNAMENTING M, ke, ., J. Allin, London. 

3803. Evectrric Licutisxe, W Lake.—( W. Hill, U.S.) 

3804, PERMANENT Way, A. Berhard, Strand, London. 

. Horsesnoes, T. Brown, Sheffield. 

3}, SPINNING, &c., YARN, W. Lancaster, Accrington, 
and E, Slater, Burnley. 

3807. Motive Power Enoines, H. G. Hosmer, London. 

3808. IonitinG Gas, A. J. Hallam, Salford, and J, 
Walsh, Over Darwen. 

3800, Brake MecuanisM, T. W. Duffy, Liverpool. 

3000, Loom Suvtries, J. 8. Crowley. “(Messicurs J. 
Jaques and Co., Lowell, U. 

8901. Gas, J. D. Johnson. —(F. Coianet, Paris.) 

Pack1nG of Lime, J. C. ‘Steele, Glasgow. 
3003. Uritisinc Water as Motive Power, Galland, 
—(G. Falconnier, Nuon, Sivitzerland.) 
3004, Bone Bortine, G. W. von Nawrocki. 

Landshut, Bavaria.) 
3905. Casks, &c., H. Blair, Glasgow. 
3006, Propuctnc Patrerns upon Woven Fasrics, J. 
Barlow and J. Warburton, Bolton. 


oth September, 1881. 

8907. Rorary Morton, J, J. Read, Dublin. 
3008. CoupLinc Apparatus, B. Askew, Edinburgh. 
0%. Sreep InpicaTor, J. L. Pattullo, North Shields. 
10. PReventinG Fraup, A. Cochrane, Westminster. 
11. Rervectors, J. Wetter.—(W. Wheeler, U.S.) 
12. CaBLe RarLroap, F. Devooght, Antwerp. 
13, Fire-arms, M. Kaufmann, London. 
14. Prerarine Freres, W. and W. Lord, Todmorden. 
3015, Viotins, E, Edwards.—(F. ron Zebrowski, Gnesen.) 
3016. BicycLes, R. H, Froude, Kensington. 
3017. Hor Foreinas, A. Storer, London. 
3018, Case for Lace, &e., E. J. V. Earle, London. 
3019. RoLiers, J. Bardsley, Manchester. 
43020. Rorary Enoines, R. Hodson, London. 
8021, Burron-noies, W. R. Lake.—(J. Gut- 

mann, Berlin. 
MURELLAS, Clark.—(F. Farradesche, Paris.) 
39: 23. Exvosives, W. R. Lake.—(P. Sandoz, Paris. ) 

10th September, 1881. 

Keertnec Toracco Morst, J. B. Davies, Bilbao. 
Lockinc Devices, G. W. von Nawrocki.—(L. 
himetzer, Bavaria.) 
}, Seconpary Batrertes, J. 8. Sellon, London. 
Suear, J. Duncan and B. E. Newlands, London. 
Box, R. M. Clark, Paisley. 
TELERADIOPHONE, E. J. P. Mercadier, Paris. 
W. P. Thompson.—(U. Hillman, U.S.) 
Corton, J. Wolstenholme, Radcliffe. 
Dynamo Macuines, P. Jensen.—(7. £dison, U.S.) 
FLower-pots, A. Bonty, Harrogate. 
3034. TRANSMITTING Motion, A. M. Clark.—-(A. Sumper, 

Purvis.) 


E. Luck, 


Hoskins and C. 


Leuner, 


9094, 


12th September, 1881. 

3935. Sprnninc, &¢., Corrox, I. Buckley 
Crossley, Dukinfield. 

3936. HarvestinG Apparatus, H. K. Stone, Hull. 

3937, Direct-acting Steam Pumps, G. Heywood and 
8. Spencer, Radcliffe Bridge. 

3038. FRAME for WasHinc Macuines, A. Shaw, Lock- 
wood, near Huddersfield 

3030. WorM Gearine, A. Shaw, Lockwood. 

3940. Removinc Impurities from Water, A. W. L. 
Reddie.—( M. le Baron N. de Derschau, St. Petersburg.) 

3941. STEERING ScrEW Steamers, F. H. F. Engel.— 
(G. W. Claussen, Bremerhaven, Germany.) 

3042, STRIKING Mecnanism for Cocks, J. Wetter.— 
(0. 0. Livaas, Moss, Norway.) 

3043, PNeumatic AccuMULATOR, J. 
Scharflerg, Austria-Hungary.) 

3044, TELEPHONES, W. E. Irish, Sunderland. 

3045, MARKERS, J.T: aylor, Birminghai. 

3946. TELEPHONES, W. FE. Irish, Sunderland. 

3047. VeLocirepes, G. M. F. Molesworth, Bideford. 

3048. Boxes for Sarery Matcues, 8. Pitt.—(F. A. 
Thomson, Kandy, Ceylon.) 


and E. 


Wetter. — (Mf. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
3804. Preparinc Comrounps of NiTRo-CELLULOSE, &c., 
S. Pitt, Sutton.—A communication from J. W. 

att, Newark, U.S.—6th September, 1881. 

Penno.pers, J. G. Hester, Washington, U.8S.— 
6th September, 1881. 

3876. Sewinc Macnines, W. R. Lake, Southampton- 
buildings, London.—A_ communication from J. B. 


Anthony, Providence, Rhode Island, U.8.—7th Sep- 
tender, 1881. 


3885. FiRE-EXTINGUISHING AppaRaTus, W. R. Lake, 
Southampton-buildings, London.—A communication 
from the A. Burritt Hardware Company, Water- 
bury, U 8.—7th September, 1881. 

8910. Design of Monetary and other DocuMENts, 
A. Cochrane, Westininster.—0th September, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 


Provectives, A. C. MacLeod, Salop.—&th August, 
8 


, M. A. Wier, Shepherd's Bush.—6th 


September, 1878, 

552 Kircnen Ranogs, T. E. Clarke, Minehead.—7th 

eptember, 1878. 

553. TrruinG Lanp, P. Everitt and T. Cooper, Great 
burgh.—7th Sevtember, 1878. 
1753. ParinG the Curis of Hat Bras, W. E. C 
ton, Stockport.—23rd 1878 

3586. VALVES, J. Harrison, Liverpool. —10th September, 
1878 

3631, r, E. Poggioli, Bologna, Italy.— 
14th September, 1878. 

4521. Vacuum Brakes, J. A. F. Aspinall, Inchicore.— 

7th November, 1878 

3565, TREATING CLay, 
ber, 1878. 

8506. KNIFE-CLEANING Macutnes, C. Cowdery, Newent. 

September, 1878. 

8572. Iron and STEEL, Ww. Drake, Sheffield.—10th Sep- 
tember, 1878. 

3592. Door Locks, 8. 
ber, 1878. 

3601, Barometer Cases, J. Witherspoon, London.— 
11th September, 1878. 

8604. EXpanpine Dininc TaBues, J, G, Wilson, London. 
—12th September, 1878. 


Carring- 


R. Pickwell, Hull.—9th Septem- 


Russell, London.—11th Septem- 


Patents on which the Stam 
£100 has been pai 


3062, Hypraviic Macuiyery, Sir J. Whitworth, Man- 
chester.—7th September, 1874 

3064. HyprauLic MACHINERY, Sir J. Whitworth, Man- 
chester.—7th September, 1874. 
300), BREECH-LOADING Guns, Ww. W. 
ham.—0th September, 18 

3025. Woop Pavine, H. 5. S. Copl: ind, Adelphi, London. 
—27th Decem/er, 1872 

$121. CLEANING GRAIN, 
Septenber, 


—p Duty of 


Greener, Birming- 


J. W. Throop, Liverpool.—11th 


Notices of Intention to Proceed with 
Applications. 


Last day for filing opposition, 30th September, 1881. 


1900. Utiiisinc Waste Heat, T. Jackson, Edinburgh. 
May, 1881. 

1902. Currinc Tupes, W. Maiden, Hyde, and E. F 
Cowley, Walsall.—3rd May, 1881. 

1907. WorKING the Pressinc Bars of Paper Cutrine 
Macuines, H. J. Haddan, London.—A communica- 
tion from F. A. Barthel.—srd May, 1881. 

1933. Opraininc Motive Power, D. Wollatt, Burton- 
on-Trent.—4th May, 1881. 

1:46, REGISTERING FAREs, 
London.—4th May, 1881. 

1951. Sewinc Macuines, M. C. Denne, Eastbourne, and 

T. J. Denne, Red Hill. —4th May, 1881. 

1952. Feepinc Borries, J. Thomas, Brixton.—5th 
May, 1881. 

1954. Stipinc Winpows, F. Attock, Newton Heath.— 
5th May, 1881. 

1063. Pencit Cases, G. W. von Nawrocki, Berlin.—A 
communication from J. Faber.—5th May, 1881. 

1976. Sroves and Firepwaces, J. Carrick, Glasgow.— 
Gtk May, 1881. 

1979. Fur GARMENTS, H. Beck, London.—A com- 
munics ation from F. —6th May, 1881. 

1981. Cornice Pores, G. Giles, Birmingh: am.—7th 
May, 1881. 

1996. Ho_pinc Hats, &c., M. Conrath, North Audley- 
street, London.—7th May, 1881. 

1998. Specutum Tues, J. H. Aveling and J. J. Hicks, 
London,.—7th May, 1881. 

2010. Warminc Apparatus, H. J. Haddan, London.— 
A com. from A, H. Godefroy.—9th May, 1881. 

2026. Separator, H. E. Kratz, Mark-lane, London.—A 
communication from M. Deal.—10th May, 1881. 

2038. ELectric Licutinc Apparatus, H. J. Haddan, 

London.—-Com., from R. J. Giilecher.—10th Moy, 1881. 

2063. Tank for Cakryine Liquips, H. Kirkhouse, 
Penarth, and H. Lewis, Treherbert.—12th May, 1881. 

2083. Movive-poweR Encines, J. Robson, Birming- 
ham.—12th May, 1881. 

2129. Sarety VaLve, W. R. Lake, London.—A com- 
munication from A. M. Pleischal.—16th May, 1881. 
2147. WaTER-WasTE PrREVENTERS, W. Bartholomew, 

Albert Embankment, Surrey.—l7th May, 1881. 

2155. Torpepo Boats, J. H. Johnson, London.—A 
communication from A. J. Lagane.—l7th May, 1881. 

2172. Fire-Escare Lappers, A. M. Clark, London.—A 
com. from R. Winters & R.Vosburgh.—18th May, 1881. 

2100. Paver Bags, E. P. Alexander, London.—A com- 
munication from L. G. Fisher.—19tkh May, 1881. 

2203. BEVELLING ANGLE Bars, J. H. Johnson, London. 

Com. from . Highfield.—19th May, 1881. 

2221. DRESSING WooLLeNn Faprics, J. W. Bannister 
and W. Bywater, Leeds.—2lst Muay, 1881. 

2272. SeconDARY BATTERIES, J. W. Swan, Newcastle- 
upon-Tyne.—24th May, 1881. 

2304. Execrric Licut, W. 
London.—25th May, 1881. 

2600. CLEANING Potatoes, J. Boardman, Rainford.— 
15th June, 1881. 

2612. Evecrric Lamps, W. 
London. —15th June, 1881. 
2730. HyGientc Sweetmeats, H. Bories and P. V. 

Tostain, Paris. —222d June, 1881. 

2834. REVERBERATORY FuRNACcEs, G. Fenwick, Gates- 
head, and B. Cochrane, Durham.—28th June, 1881. 
284, SHARPENING Saws, F. Myers, Southampton- 

buildings, London.—30th June, 1881. 

3800. RepeatiInG Gun, F. J. Cheesbrough, Liverpool.— 
A communication from J. Nemetz.—28th July, 1881. 

3360. APPLYING WATER-BALLAST TANKS to STEAMERS, 
C. Christie, Newcastle-upon-Tyne.—ird August, 1881. 

3414. THRoTTLE Vatves, R. D. Napier, Glasgow.—6th 
August, 1881. 

3425. Clocks, H. J. Haddan, Kensington.—A com- 
munication from A. Dardenne.—8th August, 1881. 
3522. Kyirrinc Macuinery, A. Paget, Loughborough. 

—13th August, 1881. 

3539. ELectricaL Apparatus, W. R. Lake, London.— 
A communication from C. Williams, jun., F. W. 
Harrington, and T. W. Lane.—15th August, 1881. 

3605. Biack Ink, H. 8. L. Gurney, Warrington. —19th 
August, 1881. 

ELECTRIC 


T. Wilson, Pentonville, 


Crookes, Ludgate-hill, 


Crookes, Ludgate-hill, 


Licut Recutators, 8. Pitt, Sutton.— 


23rd August, 1881. 


3689. Botts for Fastentnc Doors, A. H. Windsor, 
Brentwood.—24th Auyust, 1881. 
3691. AERIAL Navication, A. L. Blackman, South- 


ampton-buildings, London.—24th August, 1881. 

3725. REFRIGERATING Apparatus, H. D. Cogswell, San 
Francisco,—2tith August, 1881. 

2867. Pennoiprns, J. G. Hester, Washington.—6th 
September, 1881. 

Last day for filing opposition, 4th August, 1881. 

1990. FirE-arMs, E. de Pass, London.—Com. La 
Societé Francois Lebacq et Kretz.—7th Moy, 1881. 

Wrovcur Iron Winpow Frames, E. Edwards, 
London.—Com. from C. A. Schiitz.—9th Mey, 1881. 
2006. CoRKING Bortes, J. P. Jackson, Liverpool.— 

Partly a com, from C. Duche. —oth May, 1881. 

2008. Beveraces, Hunt, London.—A communica- 
tion from Yves-Franyois Marchier.—9th May, 1881. 
2014. ScaLes for WeicHinG, Dr. O. Gerike, Berlin.— 

9th May, 1881 
2022. Cuarrs, T. Harrison and C. W. Garthwaite, 
Huddersfield.—9th May, 1881. 


2033. SoLe Piatres, &c., for Boors, M. Slack and R. 
Slack, Bollington.—l0th May, 1881. 

2035. TreatTine Intpium, W. P. Thompson, London.— 
A communication from J. Holland.—10ta May, 1881. 

2040. ARTIFICIAL Stone, P. Jensen, London.—A com- 
munication from E. J. Erichsen.—1l0th May, 1881. 

2041. ConTROLLING ExLecrkic CURRENTS, L. M. 
B. y O'Lawlor, London.—10th May, 1881. 

2054. way Brakes, H. H. Duke, W estbury. 
M 


de 


, 1881. 
2075. Powe: Hammers, J. Paterson, London.—12th 
May, 1881. 
SPINNING 
3th May, 1881. 
2008. Gum to Paper, &c., J. J. Allen, 
Halifax.—13th May, 1881. 
2102. and Piares, Leyshon, Penclawdd. 
—13th Muy, 1881. 
2106. Rock TUNNELLING, 
13th May, 1881, 
2110. Vacuum Pans, 
1881. 
2159. Raitway Brakes, C. Abel, London.—A com- 
munication from J. Hardy.—1sth May, 1881. 
2210. Parer, T. Wilson, Hollingbourne.—20th May, 


Fisres, 8. Tweedale, Accrington.— 


H. N. Penrice, Hatfield.— 


A. Watt, Liverpool.—l4th May, 


81. 
2215. Coupiines, P. R, Allen, Southwark.—20th May, 
1881 


2266, Spinnine, FE. 
Sutcliffe, Halifax.—-24th May, 1881. 

2389. PreventixG Boors from Siirpinc, W. R. Lake, 
London.—A communication from E. Willms, A. 
Lequin, and E, Le Gallois.—3lst May, 1881. 

2488. ExpLosive Compounps, C. D. Abel, London.— 
Com.from M. Sanlaville & R. Laligant.—sth June,1881. 

2620. DrawinG Tuses from Boiters, W. C. Dixon, 
Basingstoke.—ltth June, 1881. 

2976. Extractinc Farry MATTERS, 
Liverpool. 


Crossley, L. J. Crossley, and W. 


W. P. Thompson, 

Com. from F. Seltsam.—7th July, 1881. 

3036. Rakinc Hay, H. J. Maeey, Wootton Bassett.— 
llth July, 1881. 

3406. Foor Skares, J. F. Walters, Bayswater.—6th 
Avguat, 1881. 

3432. SecurinG Inp1A-RUBBER Tires, W. R. Foster and 

T. J. Williams, Bermondsey.—8th August, 1881. 

3445. Preparine Trea, J. P. Brougham, Inverness.— 
“th August, 1881. 

3002. Exrractinc Essences from Fruit, A. J. 
Bolanchi, West Dulwich.—1sth August, 1581. 

3620. Dresstnc ENAMELLED Bricks, J. Craig, Kilmar- 
nock.—19th August, 1881. 

3637. Sewinc Macuines, W. 
August, 1881. 

3683. Winpine Gear for Mings, J. Craven, Wakefield. 

—24th August, 1851. 

3826. Dust Pans, E. L. Dietzand M. A. Dietz, Oakland, 

2nd Septe mber, 1881. 

3864. “NrTRO-CELLU LOSE, 8S. Pitt.—A communication 
from J. W. Hyatt, Newark, U.S.—6th September, 1881. 

3910. Preventing Fraup, A. A. Cochrane, Wert- 
minster.—0th September, ‘1ss1. 


Patents Seated. 
(List of Letters Patent which passed the Great Seal on 
the 2nd September, 1881.) 
1035. CLEANING Kwives, H. Courteen, Clapham-road, 
London.—10th March, 1881. 
1069. Date Powper, F. Pool, High Holborn, London. 
—12th March, 1881. 
1072. Hes, A. E. McDonald, New York. 
—12th March, 1881. 
1076. Speep Recuators, H. Charlton, Gateshead-on- 
— and J. W. Wailes, Wednesbury.—12th March, 
881. 


M. 


Webster, Leeds.—20th 


1079. Curtinc Gymp, &c., O. L. Deschamps, Paris.— 
12th March, 1881. 

1104. Compressinc Hay, &c., J. H. Ladd, London.— 
14th Marek, 1881. 

1118. Drainina, &c., C. H. Binney, Ilford, and 8. W 
Blyth, Ongar.—15th March, 1881. 

1137. Tin Piates, &c., F. H. F. Engel, 
16th March, 1881. 

1149. Door Locks, W. R. 
March, 1881. 

1162. Sream GENERATOR, J. Swain, Oldham.—l7th 
March, 1881. 

1181. Taps or Cocks, 8. Hands and W. Weaver, Wolver- 
hampton.—18ti ‘March, 1881. 

1190. Currine the Teern of CoMBs, 
Hamburg.—18th March, 1881. 

1226. Printinc Macuines, W. Evans, M. Smith, and 
D. Braithwaite, Manchester.—2lst March, 1881. 

1251. Avromatic Dip-pipr, 8. Chandler and G. W. 
Stevenson, Lundon.—22nd March, 1881. 

1282. Steam Boriers, C. W. King, Manchester.—23rd 
March, 1881. 

1284. MutticHarce Guns, F. J. Cheesbrough, Liver- 


Hamburg.— 


Comings, London.—16th 


F. H. F. Engel, 


pool.— 23rd March, 1881. 

1396. Macnines, J. Marshall, Gains- 
borough.—29th March, 1881. 

1445. Hair J. Erskine, Greenock, N.B.—lst 


April, 1881. 

1494. Sream Vatves, J. Gresham, Salford.—6th April, 
1881. 

1510. and of Boots, F. Hocking, London. 
—tth Apri, 1881. 

2660. FEEDING Fiprovs MATERIAL to CARDING ENGINES, 
A. M. Clark, London.—l7th June, 1881. 

2654. BREAKING Stones, H. J. Bamu, Brussels. —18th 
June, 1881. 

2747. Purirication of Water, G. Bischop, Hart-street, 
London.—28rd June, 1881. 

2766. ENcixes for Compresstnc Air, W. R. Lake, 
London.—24th June, 1881. 

2836. RemovinG Coarse Hair from Fur, W. R. Lake, 

London.—28th June, 1881. 

52. Viotins, &c., W. R. Lake, London.—29th June, 


$1. 

. Pumps, K. W. 
June, 1881. 

2042. Raitway Tipprinc Wacons, G. F. Redfern, South- 

reet, London.—ith July, 1881. 

3058. JOURNAL Bearines, W. R. Lake, London.—12th 
July, 1881. 

3086. Hammocks, A. M. Clark, London.—1l4th July, 
1881 


A. Leverkus, Manchester.—30¢/ 


3160. Looms, H. J. Haddan, Kensington, London.— 
20th July, 1881. 

82. BorLer Furnaces, P. F. Dundon, San Francisco, 

3.—21st July, 1881. 

(List of Letters Patent which passed the Great Seal on 

the 13th September, 1881.) 

1085. FAsTENING FoLpING Carbs, G. W. von Nawrocki, 
Berlin.—14t/, March, 1881. 

1116. ReGisTeRinG the Deprus of Liquips, A. Légé, 
Clerkenwell.—1lith March, 1881. 

1126. SHARPENING PeNcILs, J. Darling, Glasgow, N.B. 
—15th March, 1881. 

1138. ORNAMENTAL BLIND, W. P. V. Wyk, London.— 


16th March, 1881. 
1146. WaTeR Heaters, A. Sweet, London.—l6th 
March, 1881. 


1151. Fireman's Dresses, C. Wraa, Blackfriars-road, 
London.—1l6th March, 1881. 

1164. Lock-stitcH SEWING MACHINES, 
don.—l7th March, 1881. 

1188. ALKALI, J. Mactear, Glasgow, N 
188 


B. Hunt, Lon- 
\.B.—18th March, 


Ss 

1195. BaLLoons, E. G. Brewer, London.—18th March, 
1881. 

1230. UNBREAKABLE Composition, A. C. Henderson, 
London.—2lst March, 1881. 

1238. INCLINED TRAMWAYs, 
March, 1881. 

1244. CoatTinG Meta Puates, R. 
Llanelly.—2lst Murch, 1881. 

1258. PackinG Botries in 
Belfast.—22nd March, 1881. 

1319, SusPENDING Swine Lookrnc GiassEs, G. Keey, 
Birmingham.—24th March, 1881. 

1354. CASTING Metats, J. C. Mewburn, London.— 
26th March, 1881. 


H. P. Holt, Leeds.—21s¢ 


Lewis and J. Lewis, 


Casrs, 8. C. Davidson, 


| 
= | - | 
| 
| | 
| | 
| 
| 
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| 
| 
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4 

| 


214 


THE ENGINEER. 


Sept. 16, 1881. 


hnilai 


1368. Gas, E. P. Alexander, Southampt 
London.—2S8th March, 1881. 

1381. Boots, I. Kay, Sheftield.—29th March, 1881. 

1394. SiGNaLLinc Apparatus, J. C. Park and H. J. 
Pryce, Bew, London.—29th March, 1881. 

1405. Sprines for Pisrons, D. Blackadder, Sheffield.— 
30th March, 1881. 

1409. Gas Motor Enornes, J. E. A. Gwynne and W. I. 
Ellis, London.—3lst March, 1881. 

1427. Measurinc Contents of EmpaNkMENTS, J. Imray, 
London.—31st March, 1881. 

1461. ConpENsep Miik, A. M. Clark, London.—2ad 
April, 1881. 

1502. Prepartnc Warps for Weavine, G. C. Taylor, 
Huddersfield.—éth April, 1881. 
527. Concentration of Sopa Soivtions, J. Imray, 
London.—7tk April, 1881. 

1567. Arr RerriceRatinG Macutyss, T. B. Lightfvot, 
Dartford.—1lth April, 1881. 

1708. Boat Pive, A. M. Clark, London. -19th April, 
1881. 

1739. Strrreners for Corsets, E. P. Alexander, Lon- 
don.—22nd April, 1881. 

1901. Harvesters, E. P. Alexander, London.—3rd 
May, 1831. 

2528. Human and other Ficvres, F. F. Bastier, Paris. 
—27th May, 1881. 

2420. Steam Bor_er Fursaces, J. Henderson, London. 
—lst June, 1881. 

2498. Motor Eycines, W. R. Lake, London.—Sth 
June, 1881. 

2847. Fares, W. R. Lake, London.—2th 
June, 1881. 

2044. Evecrric TeLecraru Wire Ropes, J. P. Hooper, 
London.—5th July, 1881. 

2953. THERMOMETER, M. Immisch, London.—6th July, 
1881. 

2902. Rattway W. R. Lake, London.—tth 
July, 1881. 

2095. TeLerHonic Apparatus, A. C. Brown and H. A. 
C. Saunders, London.—7th July, 1881. 

3019. ComBine Woor, W. R. Moss, Bolton.—9th July, 
1881. 

3031. Earrincs, T. Perks, jun., Birmingham, and 
B. J. Perryman, Aston.—9th July, 1881. 

3061. Penci, Cases, W. E. Wiley, Birmingham.—13th 
July, 1881. 

3063. YEast and Viyecar, J. Jensen, Newcastle-on- 
Tyne.—13th July, 1881. 

5157. Hose Covpiinc, W. E. Gedge, London.—20th 
July, 1881. 

3161. Looms, H. J. Haddan, Kensington, London.— 
20th July, 1881. 


List of Specifications published during the 
week ending September 10th, 1881. 
4311, 2d.; 5397, 4d.; 321, 2d.; 370, 1s.; 399, 2d.; 421, 6d.; 


S48, 549, 550, 2d.; 
bd.; 554, 4d.; 555, 2d.; 556, 2d.; 
3 564, 6d. 565, 6d.; 566, 2d.; 


BER 


64, éd.: 67s, 4d.; 6 
1426, 8d.; 1971, 6d.; 259: 


3, Gd.; 2622, 


*.* Specifications will be forwarded ty at from 
the Patent-office on receipt of the amount of price and 
a. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. er Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


821. Construction or Dock Works, 
W. R. Kinipple.—25th Janvary, 1881.—{ Provisional 
protection not allowed.) 2d. 

This consists in forming the foundations or the 
exterior portions or walls of such foundations of con- 
crete, which is placed thereon—preferably in 
channels—at that period before its setting when the 
concrete is in a plastic or clay-like condition. 

370. Gas Motor Enorves, H. P. Holt and F. W. 
Crossley.—27th January, 1881. 1s. 

This consists, First, in the use of a reservoir C, com- 
municating with a gas-motor engine by a passage 
containing a check valve B, so that during the working 
of the engine the reservoir becomes charged from the 
cylinder with fluid under pressure available for 


starting the engine; Secondly, in connecting the 

check valve B to a movable cam, so that the valve 

may, when required for starting the engine, receive 
movements suitable for admission of compressed fluid 
from the reservoir to the cylinder; Thirdly, in the 

combination of a regulating valve controlled by a 

citaract, with a collapsible bag on the supply pipe of 

4 gas-motor engine. 

399 Sreaminc Textite Fasrics, FE. Buckley.—29th 
January, 1881.—(A communication by her late hus- 
band.)—-{Provisional protection not allowed.) 2d. 

The apparatus consists externally of a box or vessel of 

cast iron or other suitable material closed at the bottom 
and open at the top. Above the bottom of this vessel 
is a false bottom, which is perforated all over, so that 
steam being admitted to the space below the false 
bottom will pass through the same into the vessel. 
Above the false bottom is a copper cylinder extending 
across the centre of the vessel, and above the top of 
the vessel is a steam pipe, which is connected with the 
copper cylinder and also by a supply pipe with the 
iviler. Sloping upwards from the top of the box or 
vessel—and nearly touching the steam pipe on each 
side—are two flat steam chests. 


421. Macurine Rest anp Toot ror Latues, 
H. and W. Sutcliffe.—Ist February, 1881. 6d. 

A stand is employed which rests upon and is 
secured to the gantry of the lathe, there being screw 
adjustments for setting the said stand. The latter 
carries a sliding head having a series of spindles. 
One end of cach spindle is so constructed as te receive 
and hold a drill or other tool. The other end of the 
spindle has thereon a spiral or other spring, and there 
are a8 many such spindles as there are drills, cutting, 
chasing, or other tools required to be used. The 
holding head has a lateral sliding or a rotary motion, 
so as to bring the required tool into position for work, 


and a catch and stop a ce insures the true 
relative position of the tool to the tap or other article 
to be operated upon. 


428. Srockrye Sock Susrenpers, H. M. Knight. 
—lst February, 1881. 6d. 

This relates, First, to the application to and the 
employment with stocking suspenders, of a pad of 
india-rubber or equivalent material, secured to same 
by metal clips; Secondly, to the construction of 
suspenders out of one piece of metal for the eripping 
portion, in combination with or without the india- 
rubber or other pad. 


433. Lames, W. H. Bulpitt.—1st February, 1881. 6d. 
This consists in an improved mode of supplying air 
to and for ventilating lamps from the bottom, in con- 
junction with a chamber and outer casing for more 
effectively burning petroleum or other volatile oils. 


434. Ramway Wueets, W. H. Kitson.—lst February, 
1881. 6d. 

The drawing shows a part section of a railway 
wheel in which a ring is used to secure the tyre A to 
the wheel centre or body B, a ring E, washer, or layer 
of wood, paper, or other analogous material being 


interposed between the metallic disc D and the 
fastening ing C, for the purpose of obviating any 
noise arising from direct contact of the metallic disc 
with the metallic fastening ring. 
450. Sewrnc Macurnes, 4. M. Clark.—2i.d February, 
1881.—(A communication from A. J. Hurtu.) 2s, 4d. 
The chief features of this invention consists in 
making the looper shaft in two parts, connected 
together in such manner that while the one receives 
continuous uniform rotary motion, the other, which 
carries the hook, receives at each revolution a slower 
or faster motion than the first, as may be required, 
in order that the needle thread shall be thrown rapidly 
off the shuttle. 


476. Preventinc Cotuisions oF Rartway Trains, W. 
L. Wise.—4th February, 1881.—(A communication 
Jrom Messieurs Konfaut and Gaye.) 10d. 

This relates partly to the method of automatically 
arresting a train by causing a rod or bar carried by the 
locomotive, when acted upon by an inclined bar or 
surface upon the permanent way, to move upward, 
and through suitable mechanism to shut off the supply 
of the actuating fluid to the engine. 


480. SHackLes or Hooks ror Cuarns, &c., 
H. Bezer.—4th February, 1881. 6d. 

The frame of the shackle is formed with an opening 
in which the tail end of the latch lies, this end being 
formed so that it cam be easily taken hold of by the 
finger or otherwise, and moved sideways when it is 
required to release the latch; a stop limits the move- 


ment of the latch and thereby prevents the spring 
being overstrained. The latch and the frame are so 
shaped, relatively to each other, that the part of the 
latch from the pivot on which it works to the head, 
which part has to move outwards, projects beyond the 
frame, while the part from the pivot to the tail, which 
has to move within the frame, has the frame projecting 
beyond it. 


402. Sarery anp Economicat Lamp, V. Ragosine.— 
5th February, 1881.—{A communication from C. von 
Kordig.) 6d. 

This relates to a lamp principally adapted for burn- 
ing the luminous or light-producing composition 
known by the name of “‘ kordigéne.” The lamp is 
composed of a cylindrical reservoir widened towards 
the bottom, in order to form a second reservoir. 
These reservoirs are surrounded with a casing, thereby 
forming a double wall, in order to prevent the radia- 
tion of heat during the burning of the lamp. Within 
the first-named reservoir is enclosed a perforated 
cylinder, which is widened at its upper part. This 
cylinder is perforated throughout its length, and is 
fixed on the bottom of the second-named reservoir. 
Within this cylinder is enclosed another cylinder, 
which is perforated with only asmall number of holes, 
and which is narrowed at the upper part so as to 
terminate in a tube of small diameter. This last- 
named cylinder is filled with asbestos, cotton, wool, 
or a similar material. Where this cylinder is fitted or 
screwed by a cone on the tube of the burner is a 
perforated plate. 


493. Conpensinc Apparatus, &c., J. W. Cade.—5th 
February, 1881.-(A communication from A. Men- 
tion.) td. 

The First part of the invention consists in the use as 

a condensing or cooling surface, of tubes made of 
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annealed glass, and in the method of supporting and 
fixing such tubes in a frame; and Secondly, in the 
general construction and arrangement of the con- 


densing apparatus, wherein such 
are employed. 


405. Harrers Irons, H. A. Bonneville.—5th Feb- 
ruary, 1881.—A communication from F. C. Taylor.) 
(Complete) 4d. 

This relates to an iron having its face and one or 
more concave surfaces provided with a bead or beads 
in combination with a suitable handle connec 
—— in a manner as will admit the reversibility of 
said iron. 


501. Turninc over Leaves or Music, &c., R. H. 
Padbury.—5th February, 1881. 6d. 

This relates to the adaptation to the music rest or 
other convenient part of a piano or music stand, or 
any other musical instrument, of an apparatus havi 
flyers or turners brought round by springs an 
actuated at will. 

505. Cuimyeys or Fives, &c., 7. Rowan.—5th Feb- 
ruary, 1881. 6d. 

This relates chiefly to means for ensuring an 
effectual up draught in the chimneys or flues, and 
for filtering or purifying the smoke therefrom, so as 
to free it from dust, soot, sulphuretted hydrogen, 
and carbonic acid, and neutralising these gases. 

510. Sream Borers orn Generators, H. H. Lake.—7Tth 
February, 1881.—{A communication from D. Ren- 
shaw and H. T. Litchfield.) 4d. 

The boiler shell instead of being cylindrical is made 
large at the we Se small at the bottom, both the 
bottom and top being curved and connected with each 
other by straight or flat sides. At intervals along the 


led glass tubes 
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sides of the said shell sets of concentric water tubes 

are arranged vertically, the ends of the tubes being 

expanded into perforations in the upper and lower 

portion of the flat sides. 

516. Rerricerators, Ice Sares, AND PRESERVING 
CaBINets, G. Gilbert.—7th February, 1881. 6d. 

This relates to the employment of a sliding door or 
frame. 

617. Compination on Letter Locks, E. Allebos.—Tth 
February, 1881. 6d. 

This consists in the suppression of the main 
ordinary lock in the system of letter combination 
safety closings for safes, and replacing this lock by a 
set of bolts having notches, and set in motion by pins 
in a drum upon a central button which takes the 
place of a key, and also acts by its stem on a slider in 
connection with the buttons of a letter combination. 


519. Apparatus, P. Ereritt.—7th February, 
1881. 6d. 


The apparatus is fixed to a door or window, which, 
when opened, causes a hammer to strike a bell by the 
descent of a weight. 


Ciosets, A. Clart.—7th February, 1881. 


This consists, First, in constructing the casing of 
water closet apparatus of earthenware or other 
material with the trap, and independent of the basin 
or pan; Secondly, inthe construction of water closet 
apparatus, consisting of revolving or lift-up basin or 
pan mounted in the casing, and provided with a com- 
bined flushing pipe and scraper. 

530. Movytixcs ror Boots SHoEs with Ick 
Spur, L, Bensel.—S8th February, 1881.—(Not pro- 
ceeded with.) 2d. 

The metal mounting of the shape of the heel is 
secured thereto, either by screws or by clamps, and 
carries a plate capable of turning on pivots, near the 
forward part of the heel, which plate has one or more 
ice spurs, so arranged that when the plate is turned 
into one position it bears with its edge upon the plate 
of the mounting, while the ice spur or spurs project 
downwards beneath the heel, so as to give the wearer 
a firm hold on the ice or snow. 


531. Cvorurers’ Presstnc anp IrRoNInG MAacuine, 
W. &. Clark and R. Davenport.—8th February, 1881. 
—{Not proceeded with.) 2d. 

A light frame is employed, on the top of which is 
fixed a headstock carrying one shaft in fixed bearings 
and another shaft in swing bearings. On each of 
these shafts is a hollow drum or roller, the peripheries 
of which run in contact, or almost in contact with 
each other ; the adjustable roller fixed on the shaft in 
poses beng nes is heated. The two shafts are geared 
together by spur-wheels, and motion is communicated 
to them by a treadle or otherwise, and a pinion con- 
nected to a fly-wheel is employed to reduce the speed. 


532. Gas Motor Enoines, J. Fielding.—8th February, 
1881. 
This consists, First, in introducing the charge into 


SOO 
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the cylinder through a port or ports in the wall 
thereof, uncovered or opened by the main piston 
itself when it approaches the end of its acting stroke ; 
Secondly, in a gas motor engine wherein one side o 
the piston acts as an air and gas pump, and the other 
receives the force of the explosion, causing the succes- 


sive fresh charges of gas and air to flow from that 

side of the piston through a port or ports in the wall 

of the cylinder, uncovered by the said piston itself as 

it approaches the end of its acting stroke. The draw- 

ing a vertical central elevation. 

584. Dressinc Fasrics anp Yarns, &c., W. BE. Gaine. 
—8th February, 1881. 2d. 

This consists in dressing fabrics and yarns, and 
preparing fabrics and yarns for dyeing, by first 
saturating them with a solution of gelatine, and sub- 
sequently rendering the gelatine taken up by the 
fabrics or yarns insoluble by means of a solution of 
chromic acid. 

535. Gas Conpensers, F. Morris and S. Cutler.—8th 
February, 1881, 6d. 

This consists in the construction of condensers 

wherein streams of water are caused to flow through 


a number of tubes. The drawing is a side elevation 

of the condenser, the outer case and division plates 

being in section. 

537. Weavinc Textice Fasrics, W. Dewhirst.—8th 
February, 1881.—(Not proceeded with.) 2d. 

The warps are made of yarns, either of mohair, 
alpacca, worsted, or other wools, which are wound on 
the warp beam of the loom, and made the length of 
the piece, and such yarns are spun in the usual way, 
and afterwards placed on a warping machine for the 
Econ of preparing them for the warp beam of the 
oom, and when the warps of either of the said yarns 
are beamed, they are placed in a two treadle loom, and 
worked in the usual way; the weft, which is of cotton, 
is wound either on a tube or on a bobbin, and placed 
in the shuttle to be woven across the piece in the usual 
way. 

538. Cutrinc anp Assortinc Tea, D. Whyte.—8th 
February, 1881. 6d. 

In this —— the tea is rubbed or pressed be- 
tween revolving arms and the wire cloth or honey 
combed metal bottom of a containing casing. 


540. Creatine an Upwarp DravGur 
Suarts, &c., H. A. Herbert.—8th February, 1881. 
—(Not proceeded with.) 2d. 

The chimney shaft or pipe is capped with an elbow 
having vertical and horizontal parts, and supported so 
as to be capable of easy rotation by the air in motion 
acting on the fan blade or vane, by which this hori- 
zontal part is surmounted. Through the vertical part 
of the elbow is inserted a tube of much smaller dia- 
meter than the said horizontal part of the elbow, and 
concentric therewith, and of sufficient length to 
the upward channel or thereabouts. This tube hasan 
enlarged mouthpiece thus always epee to the 
moving air, which in passing through it and the hori- 
zontal part of the elbow, draw out the contents of the 
vertical portion, and thus create the upward draught 
therein. 

541. Wiruprawixc Corks ork Bunos Botties, 
&., W. Russell.—8th February, 1881. 
6d. 

This consists in the employment of a cord, wire, or 
tape inserted in place in the act of corking, and _— 
ing either across, beneath, or through the cork or 
bung, or around the same, and between it and the 
sides of the mouth or bunghole of the bottle, jar, cask, 
or other vessel at two or more opposite sides of the 
cork or bung, a bight or loop of the cord, tape, or wire 
being allowed to ject for the purpose of being 
seized in order to lift out or atthe the cork or 
bung. 

543. Pranorortes, H. H. Lake.—S8th Febru- 
ary, 1881.—(A communication from A. K. Hebard.) 


This relates to a double strand piano-string tension 
device, consisting of a block with side projections, 
formed with holes to receive the ends of the strings 
which are passed through the said holes and wound 
round the projections, anda screw bolt passed through 
the block and through a vertical flange upon the frame, 
covering the wrest block. 

547. RecisTertnc APPARATUS FOR PREVENTING FRAUD 
BY ConpucTors or Omnipuses, TRAMWAY CARs. 
&e., H. J. B. Kendall.—9th February, 1881.—( 
communication from C. EB. Wilson Bunster.)—(Not 
proceeded with.) 2d. 

This relates to the employment of a bar or turnstile 
connected with registering apparatus. 

548. Cownectine anp Disconnectine Link, J. Walker. 
—th February, 1881. 6d. 

The link is formed in two parts by being divided at 
both ends, the abutting portions of pew 3 = 
bevelled, stepped, or otherwise a ormed, 80 
that when they are brought together they will bear 
one against the other. Across the centre of the link 
is a bar divided in the centre, the two parts so formed 
being attached to or formed on the inner face of the 
respective of the link. Through the side of the 
link, and through the length of the said bar, is drilled, 
or otherwise formed, a hole, into which is introduced 
a bolt or rivet for the purpose of rivetting or connect- 
ing together the two parts of the link in such a manner 
as to admit of their being turned at an angle to each 
other on the said rivet or bolt, so that the abutting 


ends of the two parts of the link can be opened or 
moved a sufficient distance from each other to admit 
of the insertion of the ends of the links or other 
analogous contrivances to be connected or discon- 
nectea; then by turning the portions of the link back 
to their former positions so that their respective ends 
again abut against each other, the ends of the said 
links or analogous contrivances will be securely 
— within the connecting and disconnecting 


549. Hypravtiic Lirrinc Apparatus, M. Scott.—9th 
February, 1881.—(Not proceeded with.) 2d. 

This relates to appliances to be employed in connec- 
tion with hydraulic lifts and cranes, of the kind in 
which the weight of the a of the lift or 
crane and load is raised by = ulic pressure, the 
object being to economise the hydraulic power 
employed, by utilising the descent of the weights for 


| 
| 55514 

| 
Y, | il 
ane 
(@ D | 
| | 
NS | 
| | | | 
AG | 
} | | | 
| 
| 
| 
428, 6d.; 433, 6d.; 434, 6d.; 450, 2s. 4d.; 476, 10d.; 480, 6d.; } 
402, 6d.; 493, 6d.; 495, 4d.; 501, 6d.; 505, 6d.; 510, 4d.; 

16, 6d.; 517, 6d.; 519, 6d.; 527, 6d.; 530, 2d.; 531, 2d.; | | 

$1, 6d.; 543, 8d.; 547, $ | | | 

on 1, 2d.; 552, 6d.; 553, ¢ | 

7, 6d.; 559, 6d.; 561, ¢ { 

», 2d.; 570, 2d.; 571, 6d.; 572, 2d.; 574 576, 2d.; | 

78, 2d.; 579, 6d.; 580, 2d.; 581, 6d.; 582 583, 2d.; | 

$4, 2d.; 585, 2d.; 586, 6d.; 590, 6d.; 592, 6d.; 594, 2d.; | | 

%, 6d.; 597, 2d.; 598, 6d.; 599, 2d.; 601, 6d.; 602, 2d.; | 

603, 2d.; 604, 2d.; 605, 2d.; 606, 2d.; 609, 6d.; 612, 4d.; | | 
: 613, 6d.; 614, 6d.; 616, 6d.; 617, 6d.; 623, 2d.; 624, 6d.: | 
4 t 9d 633, 6d.; 639, Sd.; 650, 6d.; | | 
6d. 
| 
| 
yen 
[2 
Wowk: 
fol 
| | 
| J | | 
| 
| j 
Y 
| | 
| 
| | 
« 
| 
| | 548 — 
| 4 
Wem) 
| 
ie 
| 
| 
= | 


Sept. 16, 1881. 


THE ENGINEER. 


215 


accumulating p to be sub 


raising the weights. 
550. Fire-crate CarpsoarD ORNAMENTS, S. H. 
February, 1881.—(Not proceeded with.) 


quently used for 


This consists in making the ornaments by preference 
from one piece of material, and in stamping out of the 
material by means of a die an ornamental design or 
fretwork, by which means a free passage of air is 
admitted through the fretwork, thereby rendering 
such articles useful as well as ornamental. 


5651. Fine-arms anp Carrripers, L. Joalland.—9th 
February, 1881,—(Not proceeded with.) 2d. 

The rifle is constructed with two barrels and for a 
range of 200 metres, which may be increased by rifling 
the bore of the tubes, The left barrel of this rifie con- 
tains tubes varying in number from three to six, 
according to the diameter of the barrel, said tubes 
serving to direct the lead, while the right is preferabl 
smooth, although it may be constructed like the left 
side. The cartridge contains in its upper part as 
many tubes or conduits as there are tubes in the 
barrel to which it belongs, while the case of the 
cartridge receives the charge of gunpowder necessar: 
for the gun. The cartridge may be made of metal, 
cardboard, or other suitable material, and is preferably 


composed of two parts screwed ether in the centre 
cd the purpose of facilitating the renewal of the 
charge. 


552. Macuinery ror Diacornc, Reapino, 
Mow1na, J. Parker.—9th February, 1881. td. 
This relates, First, to the combination of an ordi- 
nary portable engine with a digging implement; 
Secondly, to the arrangement of gear allowing the 
combined machine to go either way, the engine always 
turning in one direction ; Thirdly, to the arrangement 
of digging tools when driven by cranks or excentrics, 
with supporting rollers to follow the inequalities of 
the ground; Fourthly, to the hinged fork-heads for 
facilitating the backward movement of the imple- 
ment; Fifthly, to driving the fork-heads by excen- 
tric gear; Sixthly, to the arrangement for hinging 
and lifting the digging tools. 


553. Propuction or Ice, J. H. Willcor.—9th February, 
1881. 6d, 

This consists of the construction, arrangement, and 
combination of hollow longitudinal cells in ice-making 
machines, having similar cells placed transversely 
thereto, so that the blocks of ice can be readily 
removed therefrom without fracture, and so that the 


AND 


said cells are capable of adjustment, in order to pro- 
duce blocks of ice of greater or less thickness, as may 
be desirable. 


554. Propvucinc Potycuromatic Prints, L. A. Groth. 
February, 1881.—(A communication from G. 
Schwarzwald.)—(Not proceeded with.) 4d 

This consists in applying to any object which has 
been partly or entirely covered with a layer of adhe- 
sive material, pulverised colours by means of a vertically 
movable distribution. 

555. Compounps FoR OBLITERATING SMALLPOX 
Marks, &c., B. Marriott.—9th February, 1881.— 
(Not proceeded with.) 2d. 

The ingredients are pumice stone, elder flower, 
glycerine, white soap, and fatty matter. 


556. InstruMENT FoR Measurine Lines, F. P. 
Opdorp.— 9th February, 1881.—(Not proceeded 
with.) 2d. 

This relates to an instrument for measuring the 
distance from one point to another on maps and 
charts. 


557. Draw-orr Taps or Kitcuen Borers, J. 
Davidson. —9th February, 1881. 6d. 

This relates to the construction of draw-off taps of 
kitchen boilers or like hot water apparatus, so that 
they will open automatically, thereby ensuring safety 
in case of obstruction occurring in the pipes. 

559. Decoratinc Buttons, J. H. Johnson.—9th Feb- 
ruary, 1881.—(A communication from C. D. Dobbs.) 
6d. 

This consists in forming holes (of suitable shape in 
cross section) in the button or other article, and sink- 
ing therein powdered or finely divided tinsel or 
glittering material. 


561. Roorinc Tire, C. D. Phillips.—9th February, 
1881. 6d. 


On each of the four sides of the tile is formed a 
system of grooves with corresponding tenons, so that 
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each tile shall lock into another top and bottom on 
right and left-hand side. 


566. Feepinc Woo. To Carpina Macuinery, &c., 
F. Craven.—9th February, 1881.—(Not proceeded 
with.) 2d. 

The wool is raised from the box or hopper by a 
succession of rollers running at a varying speed ; to 
some of these rollers a traverse motion fs given in 
order to blend the wool. The cleaning and burring is 
accomplished by having guards to the topmost rollers. 


569. Sixicrovs Pic Iron, A. Crawford.—10th February, 
1881. 2d. 


This ists in the prod of a highly silicious 
pig iron, that is to say, a pig iron containing from 7 to 
8 per cent. and upwards of silicon, by smelting with 
the iron-producing materials either ‘open hearth ” 
steel slags, Bessemer , or — slags suffi- 
ciently high in silica and low in sulphur and phos- 
phorous essentially. 
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570. Faciuitatina THe CuTTING-ouT OF LADIES AND 
CurLpRen’s Dresses, &c., J. G. Dowd. — 10th 
ata 1881.—(Provisional protection not allowed.) 


This consists in marking the required pattern or 
patterns directly on the lining material itself, by 


stamping, printing, embossing, or other suitable 
means, and so dispense entirely with the paper 
patterns. 


564. Insecrors, W. L. Wise.—9th February, 1881.— 
(A communication from H, Cuau.) 6d. 
This consists in the use in combination of a lifting 
or drawing injector, a special ejector E, having two 
opposing nozzles E} B, separated by a small annular 


of the said nozzles being 
axis at an angle of fifteen 
= and a two-way cock, whereby the said ejector 
and injector are successively supplied with steam. 


565. Gas Enaines, A. T. Allcock.—9th February, 1881. 
6d. 


space (the generating lines 
inclined to their 


This consists partly in the general arrangement of 
the valves A and B, whereby the admission of the 
charge to the cylinder and the exhaust from it are 
regulated and governed by the main valve A alone and 


rendered constant, the time of cut-off and of ignition 
being determined by the cut-off valve B alone, the 
=— taking place through the port Al in the main 
valve A, 


571. Ventitatine, Cootinc, WARMING 
inas, &c., H. Mestern.—10th February, 1881. 6d. 

The apparatus consists of two chambers, one with- 
in the other, the inner one being open at each end, 
and communicating with the outer one at the bottom, 
and a space being formed between the two chambers. 
At the upper part of the apparatus water under pres- 
sure entering by a pipe is admitted through a nozzle 


in finely divided streams into the top of the inner 
chamber, into which also air is free to enter through 
apertures or passages over the open top. At the bot- 
tom of said outer chamber is fitted a pipe to carry off 
waste water, and at the top a chamber with a cap or 
cover, perforated at the top to serve as a distributor. 

572. Arratep Beveraces, H. S. Wellcome. —10th 

February, 1881.—(Not proceeded with.) 2d. 

The beverage is prepared by combining with 
aérated water one (or a combination of any one or all) 
of the following substances :—Caffeia or caffiena, theo- 
bromina, cocoina, g in, and ilixanthin. 

574. Canrvers ror Cicars, T. Browning. — 10th 
February, 1881.—(Not proceeded with.) 2d. 

This consists in the construction or arrangement of 
trays to be used in conjunction with a casing in such 
a manner that a free passage of air is allowed to enter 
and pass through them and between cigars, which are 
laid or arran singly and loosely in the trays for the 
purpose of conditioning or ageing them. 


5'76. Sprnninc anp Dousiina Corton, Bod- 
den.—l0th February, 1881.—(Not proceeded with.) 
2d. 


This relates principally to ‘‘ring throstle” spinning 
and doubling frames, and especially to the arrange- 
ments for supporting and lubricating the spindles, 
and to the construction of the rings of such machines. 


578. Braces, Garters, &c., Febru- 
ary, 1881—{ Not proceeded with.) 2d. 

This consists in making the brace ends, &c., of 
chain, silk, cotton, cord, twisted wire, leather, or any 
woollen or other textile material, in any required com- 
bination, for the purposes (so far as relates to brace 
ends) of facilitating the action of the runner upon the 


roller, and of preventing the unequal strain upon and 
injury to the sewn thread, uniting the buttons to 
the trousers. 
579. ELecrro-pHOTOGRAPHIC RECEIVERS FOR TELE- 
GRAPHS, H. Chameroy.—l0th February, 1881. 6d. 
The inventor arranges his apparatus in several 
different ways, but space will only permit of our 
describing one of these arrangements. In the figure, 
A is a mirror, B a truncated cone swung so as to be 
movable, and attached to a magnetic needle; C is 
a drum on which the sensitised paper is rolled; D a 
bath containing a developing liquid; E the paper; F 
the clockwork which draws it forward. The cone Bis 
open above and pierced with two holes on its lower 


surface, the needle inclining in one or other directions 
according to the direction of the current, and thus the 
ray of light striking the mirror is projected through 
the holes in the cone and through the hole H in 

cover of the camera K, striking the sensitised paper 
all the time the current passes, and consequently 
produces signs similar to those of the Morse telegraph. 


580. Sarery Hooks ror THE CAGES OF COLLIERIES, 
&c., W. Hewitt.—Wth February, 1881.—(Not pro- 
ceeded with.) 2d. 

The detaching apparatus used with an ascending 
cage to prevent the cage from being wound over the 
rope pulley consists of two L-shaped levers joined to- 
gether at the bottom of the vertical legs thereof; the 
inside faces of the said vertical legs are in the same 
plane, but are recessed to admit or retain certain pins 
or bolts. The recesses made in the inside faces (the 
faces which are brought together) of the long vertical 
legs of the L-shaped levers are equally divided be- 
tween the right and left leg ; First, one vertical recess 
into which fits the shank of the suspending bolt is 
made at the top endof the said legs; Secondly, one 
transverse recess which cuts into the bottom end of 
the vertical recess is of the same form and made to 
admit the transverse equal sided projection on the 
bottom end of the said suspending bolt ; Thirdly, one 
transverse recess under and cutting into the second 
named recess is of about the same width as a bolt, 
the said recess being made taper for a short distance 
from the end thereof. 

581. CompustTion SMOKE CoNnsUMING 
F. Edwards, jun.—10th February, 1881.  6¢ 
is ists in the adaptation to slow combustion 

grates of a movable screen or blind suspended in 
front of the bars by means of chains and balance 
weights so arranged as to be readily accessible for 
inspection and repairs without in any way unsetting 
the grate. 

582. Gauveries or GasaLiers, &., J. Sherwood.—l0th 
February, 1881. 4d. 

Aclip or lever which is governed by a spring is 
attached to one or more of the arms for the purpose of 
keeping the globe or glass steady. 

583. TREATMENT IN CENTRIFUGAL MACHINES OF SUGAR, 
&e., J. H. Johnson.—l0th February, 1881.—(A com- 
munication Jrom EB, Etienne.—(Not proceeded with.) 
2d. 

This relates to a system of 
fugal machine by the employment oi 
steam. 

584. Puriryinc THE SMOKE FROM BorLerR FuRNACEs, 

., O. Bulmer and W. Stones.—10th February, 1881. 
—(Not proceeded with.) 2d. 

A tank of water is placed between the fire or 
furnace and chimney. Above the tank is fixed an 
arrangement of perforated pipes, plates, or grating, 
from or through which a continuous shower, or 
dropping of water, takes place, which falls into the 
tank below. A suitable space is provided between 
the perforated pipe, plate, or grating, and the tank, 
through whic the smoke passes previous to 
going up the chimney, which, whilst passing through 
the shower, spray, or dropping of water, is relieved 
thereby of its impurities, these being thrown down 
into the water contained in the tank. 


585. Macuines ror Sertine Saws, &c., W. J. Marks 
and T. Pritchard.—10th February, 1881.—{ Not pro- 
ceeded with.) 2d. 

Pegs or punches are arranged in a frame so as to be 
able to rise and fall, their position in the frame being 
regulated by aspring. The saw is placed on an anvil, 
and the punch is struck by a hammer. 

586. Sreerine Apparatus, @. D. Davis.—10th February, 
1881. 6d. 

This consists, First, in the combination of a nut and 
shaft with the coned surfaces or friction plates in 
combination with the sheaves and worm wheel for use 
in steering vessels ; Secondly, the arrangement of the 
valve operated by the steersman and counter operated 
by the engine. 

590. MecwanicaL FoR Pitino Cioran, W. 
Mather.—10th February, 1881. 

This consists in the use of a quick threaded screw 


GRATES, 
1. 


in the centri- 
cleare without 


cut from opposite ends for commtnicating a self- 
reversing traversing motion for the purpose of piling 
cloth while in the form of a rope. 

592. Manuracture or Comps, Porcuptnes’ GILLs, 

&c., T. R. Harding.—l0th February, 1881. 6d. 

This consists, First, in the method of drilling porcu- 
pines’ gill stocks, and card staves in a helical form ; 
Secondly, in the making of combs cut out of rolled 
brass without bending ; Thirdly, the making of circle 
combs of rolled brass bent to form and jointed. 


594. Bicyctes, H. G. H. Berkeley—l1th Peb- 
ruary, 1881.—(Provisional protection not allowed.) 
2d. 

This consists in the application and use to the axle 


of the driving wheel of a bicycle or other velocipede, 
at each side thereof, a toothed wheel or pinion geared 


into by a toothed wheel placed immediately above it 
on the same vertical centre line, or to cither side of it 


as found most suitable. To these engaging toothed 

wheels are attached the propelling levers and treadles, 

so that for producing a forward motion of the bicycle 
or other velocipede, the feet act on the treadles in the 
reverse direction to that at present the case. 

595. Easy Cuarrs, A. Lloyd.—11th Feb- 
ruary, 1881. 6d. 

The seat is formed by two frames hinged together 
by the front rails, the arms of the chair to be attached 
to the top frame of seat, and when used as bed, the 
said arms to act as rest—in place of legs—for head of 
bed. The back is hinged on to the bottom frame of 
seat, and so constructed as to act as rest—in place of 
legs—for foot of bed. 

597. Fasrentncs For Broocues, BRACELETS, &., 
Wood and G. R. Jolliffe. —l1th February, 1881.—(Not 
proceeded with.) . 

This relates to a means for preventing brooches, &c., 
from coming undone. 

598. Stipe Vatves or Steam Encrnes, F. Pilkington. 
—llth February, 1881. 6d. 

The laps at each end of the slide valve are dispensed 
with, and in place thereof a supplementary slide is 
arranged to work on the existing valve free, and 
which is carried along by the slide valve and acts as 


the lap, a given amount of play or space being left 
between the two valves to supply the required quan- 
tity of steam to the port, and which slide is arranged 
to follow the valve and then to cut off the steam 
supply at any required peint in the stroke of the 


engine. 


599. Macuinery For MIXING THE PROOF USED BY 
Hat Manuracturers, S. Forrest.—11th February, 
1881.—(Not proceeded with.) 2d. 

This relates to the employment of a pair of mixing 
hoops or elliptic bars, one edge of each of which is 
filled in with a suitable blade, which presents a wider 
surface to the material and thus assists in the mixing 
operation. 

601. Bracetets, Rincs, GLovE Fasteners, W. 
West.—1lth February, 1881. 6d. 

This consists of two semi-elliptical or other shaped 
parts connected together by thin strips or bands of 
metal, connected with one part sliding into and out 
of the other part, and thereby effecting the closing 
and opening of the bracelet or other article, 


602. APPLIANCE FOR PREVENTING THE BURSTING OF 
WarerR Pipes By Frost, &c., L. Appleton.—llth 
February, 1881.—{Not proceeded with.) 2d. 
his relates to the construction and arrangement 

of vent tap or cock to be applied to ordinary water 

supply pipes and to the circulating pipes of hot 
water apparatus. 


603. APPARATUS FOR SPINNING AND TWISTING WorRSTED 
Yarns, &€., H. Illingworth.—llth February, 1881. 
—(Not proceeded with.) 2d. 

In place of applying the tubes or spindles which 
carry the bobbins vertically, or so as to operate at a 
tangent to a radial line from the driving cylinder, they 
are placed in an oblique direction, or so that the bands . 
operate equally, or thereabout, at the highest and 
lowest positions of their traverse. 


604. Bicycies, Tricycies, &c., J. H. Gosling.—llth 
February, 1881.—(Not proceeded with.) 2d. 

This relates to improvements in or applicable to the 
socket heads of bicycles, tricycles, and other veloci- 

des, whereby the friction of such socket heads is 
diminished, and the necessity of using a lubricant is 
avoided. 

605. APPARATUS FOR WASHING, BLEACHING, AND 
DyeEInG TEXTILE Fasrics, D. Stewart.—llth Feb- 
ruary, 1881.—(Not proceeded with.) 2d. 

This consists in forming the conducting revolving 
pullies, wheels, rollers, or drums, or their acting rims 
or peripheries, of porcelain, pottery, earthen and 
stoneware, or china or glass ware. 


606. Corsets, R. Langridge.—llth February, 1881.— 
(Not proceeded with.) 2d. 
This relates to the manner of sewing the seams. 


609. Sprino Bens, &c., EF. P. Alexander.—12th Feb- 
ruary, 1881.—(A communication Jrom A. Herbert.) 


This relates to the construction and arrangement of 
spring bed or reclining surface, consisting of an 
elastic frame formed of two longitudinal blade springs 
connected together transversely, this elastic frame 
being capable of adaptation to all kinds of bedsteads, 
and constituting separately a mattress or hammock. 


612. Harrows, H. G. Grant.—l2th February, 1881.— 
(A communication from C. Moulin.) 4d. 

The harrow may be formed with movable or fixed 

teeth as desired, and consists of a number of crossbars 


fixed by means of wedges, and so arranged that one 
set of crossbars turn on the said wedges as on pivots. 
The teeth turn with one series of bars. To make the 
said teeth movable or fixed when required a hand 
lever under the control of the operator is carried by an 
upright frame. A curved rack or disc is mounted on 
the bars, and a spring latch on the lower end of the 


lever enters in one or other notch in the curved rack 
and fixes the teeth. 
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61S. Movu.ps ror THE MANUFACTURE OF SvuGarR, J. 
Duncan and B. B. R. Newlands.—12th February, 
6d. 

The outside of the mould of each individual slab of 
sugar is made of a separate piece of metal bent or cast 
to shape, on each side of whichis placed a thin iron 


plate. These moulds are used either separately or 

placed side by side. The drawing shows a vertical 

section of a mould, 

614. Preparation or Fruit, A. J. M. 
February, 1881. tid. 

This consists in the manufacture of substances 
suitable for producing beverages by treating the fruit 
“ceratoria siliqua,” either separately or in combina- 
tion with the seed or seeds known as “ vicia sativa ” 
and “ Dholl,” by grinding or disintegrating the fruit, 
and afterwards roasting it in a ground state. 

616. Piston Rivas, A. Henshaw.—l4th February, 1881. 
td. 


The ring is cast or formed of any suitable metal in 
its rough state of a larger diameter than the diameter 
of the cylinder it is intended for, with a gap of suitable 
size in its periphery; this is closed by compressing 


Croseo & TURNED 


the ring with a suitable cramp or similar means, and 
while it is thus compressed it is turned up to the 
exact diameter of the inside of the cylinder. 
617. PortaBLe MaAcHINEs, 7. and R. Lees. 
—Il4th February, 1881. 6d. 
This consists in the employment, use, or adaption 
of a differential motion to portable drilling machines 


for the purpose of providing a uniform feed action to 

the drill according to the work to be operated upon, 

and controlled by the stud or pin upon which the two 
wheels are keyed. 

623. SeparaTinc Mrnerats, &c., A. 
Browne.—l4th 1881.—{A communication 
from H. Strickland.)—(Not proceeded with.) 2d. 

This consists in separating metallic minerals from 
each other; also from any non-metallic substance or 
substances which may be present, by means of one or 
more rising columns of water. 

624. Reraismsc Heat rs Cookep Foon, A. 
Brudges.—l4th February, 1881.—(A communication 
from Dr. E. Finne.) 6d. 

The apparatus consists of an outer ease or box and 
interior cylinders, having the space between the outer 
case or box and the inner cylinder filled with cork, cut 
into small bits or pieces, and cotton. 

625. APPARATUS FOR OBTAINING THE PRODUCTS OF 
DISTILLATION FROM THE GASES OF COKE OVENS, 
J. C. Mewrburn.—i4th February, 1881.—{A com- 
munication from T. Scholz and #. Stroehmer.) 6d. 

This consists partly in the introduction of steam in 
both directions into the evacuating tube of coke 
ovens—that is to say, in the direction of the evacuating 
gases and in the opposite direction—for cooling the 
tubes for mixing with the gases, and for regulating 
the progress of the cooking process. 

628. Cartripcre Cases, W. Lorenz.—l4th 
Felyruary, 1881.—{Not proceeded with.) 2d. 

The cartridge cases are manufactured of cast steel. 
632. Fancy Wootten Looms, &c., W. Tetley.—l4th 

Fevruaru, 1881.—{ Not proceeded with.) 2d. 

This relates, First, to an arrangement of apparatus 
by means of which the peg cylinder may be turned 
round in either direction; Secondly, to the use of 
draw-bars formed in two parts connected together by 
a socket joint or hinge; Thirdly, to placing a series of 
bowls mounted upon a flat rod between the peg lags 
and the draw-bars. 


6383. Looms, E. Snith.—14th February, 1881. 6d. 

This consists in the use of shuttle carriers for special 
shuttles in looms, provided with spring shuttle- 
holders and fixed on radial arms, for the purpose of 
weaving ‘“dhootas” or other bordered or fancy 
fabrics. 

639. Carnox ror E.ecrric Licutinc Purposes, W. 
R. Lake.—lith February, 1881.—(A communication 
From H. G. Maxim.) 3d. 

This is a method of making carbon conductors of 
uniform capacity and resistance. The inventor's 
apparatus permits of the carbon being tested in com- 
parison with a standard lamp, at the same time that 
it is gradually added to by the deposition on it of 
carbon frorm a surrounding carbonaceous gas, until its 
light is equal to that of the standard lamp. The 
apparatus is shown in the figure, H being a tube 
leading to an exhausting apparatus, and I a vessel 
containing gasoline or other volatile hydrocarbon oil. 
The method of using it is as follows:—The cock N 
being closed the air is exhausted from globe L, after 
which a current is passed through the carbon D, to 
expel occluded gases which should also be pumped 
out. Then on opening N the vapour of gasoline will 
flow from f into the globe, filling it to the required 
degree—a pressure of about lin. of mercury is 


sufficient. Now as the carbon to be treated is of 
higher resistance than the lamp, it will be found that 
on switching on the current to the carbon and the 
lamp a smaller portion will flow through D than 


through C, and the light developed will be correspond- 
ingly less, but as D builds up by the deposition upon 


it of carbon from the sur 


ing gas, its 


gradually falls, permitting an increased flow of 
current and increased brilliancy of light When the 
light is equal to the standard lamp the operation is to 
be arrested. 


650. Looms, A. M. Clark.—lith February, 1881.—(A 
communication trom C. Coupland and J. H, Tingue.) 
6d. 

The object is to provide for weaving double-piled 
fabrics, such as plush, and for weaving two or more 
pieces of fabric at once with a single lay and reed. 


For this purpose two shuttles are used with a reed of 

usual width by placing a second shuttle race above 

the usual race-way. The wing is a front elevation 

of a lay and reed. 

Sortinc or Separatrne SEEps on Graty, K. H. 
Sanders.—1lith February, 1881. 6d. 

This relates to effecting the separation of the seed 
by means of an inclined travelling apron, receiving 
simultaneously a longitudinal continuous motion and 
a transverse to-and-fro shaking motion. 

PREPARING OXYCHINOLINES, Z. H. Skraup.— 
16th February, 1881. 4d. 

This consists in the preparation of oxychinolines by 
by the action of glycerine and sulphuric acid upon a 
mixture itrophenol and idophenol 
684. Fancy Yarns, G. A. J. Schott.—lith February, 

1881.—(Complete.) 6d. 

This relates, First, to a new or improved fancy 
yarn or twist consisting of a plain thread or yarn of 
wool or other suitable fibrous material, either single 
or manifold, laid in an undulating or wavy line, and 


combined with two pliable continuous entwining 
threads ; Secondly, to the arrangement of ee 
consisting of the additional rollers A Al, adjustable 
plate C, toothed wheels N, O, P, Q, bearers H, brackets 
, rod E E, and when necessary an interpolated 
friction roller in combination with rollers B B!, spindle 
I, bobbin K, guides L M, guide wire D, and arms FG. 


739. Marktnc THE Grounp ror Lawn Tennis, &c., 
F. H. Ayres.—2st February, 1881. 

This consists in the combination with a tank for 
holding colour, of a wheel driving an elevator wheel 
either bya pitch chain or gearing, and a trough, either 
whole or jointed, to convey the colour to the ground, 
either direct or over a distributing wheel. 

790. Heatinc Furnaces py Coat Dust, &c., G. E. 
Vaughan.—24th February, 1881.—{A comimunication 
trom G. M. Thomson.) 4d. 

This consists of an apparatus for burning coal dust 
and other pulverised fuels, composed of a hopper and 
of a horizontal shaft, provided with worms or screw 
blades set in opposite directions from the centre, 
whereby the fuel is conveyed into pipes, in which it 
is mixed with atmospheric air, and thence blown into 
a combustiun chamber. 


1233. Horizontat Wixp Motor, L. A. Purper.—2lst 
March, 1881. 6d. 

This consists essentially of a four or more sided or 
round frame, shell, or case containing a ring, fly, or 
pallet wheel, fixed on a rotating upright shaft, the 
wind being conducted into such frame, shell, or case, 
so as to act on the said wing, fly, or pallet wheel in 
the direction of its revolution, only the opposing 
currents being diverted or excluded from the said 
frame, shell, or case, either by means of special 
closing parts, or by means of conducting boards or 
pallets. 

1426. Harvestinc AND SHEAF-BINDING MACHINERY, 
J. Hovasty, J. Innocent, aad G. T. Kutter.—3lst 
March, 1881. $d. 

One part relates to means for raising and lowering the 
machine in order to adapt it to the height of the corn 
to be cut. The binding apparatus is automatic in its 
action. and so constructed that all the sheaves are of 
about the same size. 

1971. Lactyc Hooks anp Stups ror WEARING 

ApparREL, H. J. Haddan.—6th May, 1881.—(A com- 
munieation from G. W. Prentice.—{Complete.) 6d. 

One form of stud consists of an improved metallic 
connection, having a central shank to receive the 
button head, which may be moulded thereon during 
the process of manufacture, an intermediate neck 
portion adapted to receive an eyelet, and a connecting 


plate provided with fastening prongs bent at right 

angles thereto. 

2598. Improvements Evecrric Ciocks, 4. M. 
Clark,—1l4th June, 1881.—(A communication from J. 
Schweizer.) 6d. 

In this clock the barrel is dispensed with, and two 
wheels are employed, of which one is fixed on the 
arbor of the minute hand and drives the motion work 
which moves the hour hand. The other drives the 
pinion on the escapement wheel arbor. Thus the 
power is applied directly to the centre wheel. A 
ratchet wheel having fine teeth rides loose on the 
same arbor as the first wheel mentioned abeve. This 
wheel is rotated by the gravity of a weight, which is 
raised again when it has fallen to its lowest point by 
electrical action, the ratchet wheel in the meantime, 
whilst the weight is being lifted, being turned by the 
stress of a spring. The specification describes at length 
the means of determining with precision the closing 
and breaking of the electrical circuit in connection 
with the lifting of the weight. 

2622. Drvinc Limestone, SuGar, CeREALs, &., W.R. 
Lake.—ltth June, 1881.—{A communication from The 
International Pavement Company, Incorporated.— 
(Complete.) 6d. 

This consists of « hopper for containing material to 
be dried, a conveyer, a revolving drying cylinder con- 
structed to receive the material from the said conveyor 
and pass it through the cylinder, a discharge chute to 
carry off the dried material, an air chamber enclosing 
the drying cylinder, pipes for enabling the air 
chamber to communicate with the interior of the said 
drying cylinder, and a chimney for carrying off the 
vapours evolved from the material during drying. 
4311. Exrractinc Grease, W. Brierley.—22nd Octo- 

ber, 1880.—(A communication from E. Haase.)—{ Not 
proceeded with.) 2d. 

This relates to the method of extracting the grease 
from greasy substances by means of benzine, sulpho- 
carburet, or similar substances, and at a temperature 
lower than the one of boiling water. 

5397. Horizontat Saw Frames, 7. N. Robinson.— 
23rd December, 1880. 4d. 

A double crank shaft is used for actuating two hori- 
zontal frame saws. 


SELECTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


244,742. Vewicte WHEEL, John S. Crowell, Spring- 
field, Ohio.—Filed March 26th, 1881. 

Claim.—{1) The combination of the hub body having 
longitudinal grooves formed in its outer surface, the 
rigid spokes having the inner bent ends seated in said 
grooves, and the collars applied to the hub and 
engaging circumferentially over the ends of the 
spokes, as described and shown.’ (2) The hub body 
provided with the threaded necks and the outwardly- 
inclined spoke seats E, in combination with the collars 
D and the spokes B, having bent inner ends, (3%) The 
metallic hub provided with the threaded necks at the 
ends, the spoke seats E, the radial web G, provided 
with spoke seats Linits two sides,and thecollars D, pro- 
vided with the faces K, L,and M. (4) Incombination 
with the felly and a hub provided with recesses in its 

riphery, the rigid thrust spokes constructed in pairs 
co a single bent rod of metal, the two spokes of each 


pair being secured at their inner ends in the recesses 
of the hub by means of collars encircling the same, 
substantially as shown. (5) In a metallic wheel, the 
combination of a felly, a hub provided with spoke 
receiving grooves in its periphery, and a series of 
spokes constructed in pairs, each pair consisting of a 
single bent rod of metal seated at the middle against 
the felly, and secured at its ends to opposite ends of 
the hub by means of collars, applied substantially as 
described, to maintain a strong endwise pressure upon 
the spokes. (tj) In a carriage wheel, two rigid spokes 
having their inner ends attached to opposite ends of 
the hub by means of encircling collars and their outer 
ends arranged to bear against each other with a 
thrusting or pushing action. 


244,759. Masrer-Key Lock, Daniel K. Miller, 
Philadelphia, Pa,—Filed November 8th, 1880. 

Claim.—{1) The combination of the bolt and the 
notched tumblers of a master-key lock with twostumps 
independent of the tumblers, one stump being 
adapted to the notches brought into line by the special 
key, and the other to the notches brought into line by 
the master-key, and with devices whereby the entrance 
of either stump into its notches is caused to release 
the bolt, as set forth. (2) The combination of the bolt 
and the notched tumblers of a master-key lock, a dog 
B, having two stumps M Ml! formed on or secured 


thereto, and a bolt retaini 


and rel 


her , t ret ing device, to 
which said dog is pivotted, said stump M_ bei 
—— to the special key notches and the stump Mi 
to the master-key notches, all substantiaily as i- 
fied. (%) The combination of the notched tumb! ers, 
the locking bolt C, having two notches F and G, anda 
stump-carrier having a lug or projection adapted to 
either of the notches F and G of the bolt, as specified. 
(4) The combination of the notched tumblers, the 
locking bolt B, having two notches F and G, and a 
stump-carrier consisting of a bell crank lever D, one 
arm of which has a lug or projection adapted to either 
of said notches in the bolt, as set forth. 


244,805. Horse Hay-rake, William H. Hal 
Ohio.—Filed May 20th, 1881. oy 
Claim.—{1) The combination with a rake head and 
a cap secured to the rake head, and provided with an 
elongated groove in its side adjacent to the rake head, 
of two rake teeth having their upper ends bent at 


right angles and in opposite directions, said bent por- 
tions being arranged to overlap each other, and secured 
in the groove in the cap, substantially as set forth. 
(2) The combination, with a rake head and grooved 
4 secured thereto, of two rake teeth having arms 
CD formed on their upper ends, one of said arms 
being provided with a lug E, which e es with the 
other tooth, whereby the displacemen of both teeth 
rom the cap is prevented, substantially as set forth 


244,852. Sutky or Wueet PLovon, John F. Carnagy, 
Covington, Ind.—Filed June 1st, 1881. 

Claim.—{(1) In a wheel plough, the combination, with 
the plough, of the sliding pole or tongue, and means 
adapting the backward sliding movement of said 
tongue to lift the plough free frem obstructions or out 
of the ground. (2) The combination, in a wheel 
plough or its equivalent, of the sliding pole or tongue, 


the plough having a hinged connection with the frame, 
and the cord or chain connecting said plongh and 
tongue, arran| to lift the plough when the tongue 
is backed, substantially as described. (3) The com- 
bination, with the frame of a wheel plough or its 
equivalent, of the fixed pole beam E, sliding pole F, 
and cord or chain G, arranged and operating substan- 
tially as described, whereby the backward movement 
of the tongue is made to lift the plough free from an 
obstruction. 
244,918. Ececrricat Sicnat TRANsMitTER, Garret S. 
Mott, Philadelphia, Pa,—Filed February, 14th, 1881. 
Brief.—A transmitter adapted to send signals, but so 
arranged that no signals will be transmitted while 
winding. The contact electrode rides back over a 


[244918] 


spring bridge while in the act of winding. Claim.— 
The combination, in an electrical si 1 transmitter, 
of a brake plate and rotating carrier Sovt a yielding 
contact piece, with a pivotted spring lever having one 
end adapted to bear on the said brake plate in the 
path of said contact piece, substantially as specified. 
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THE BLACKBURN 
On Friday, the 16th instant, the coroner’s inquest on the 


liodies of those killed in the Blackburn collision was | take, The defective feature in the signalling system was 


brought to a close, the jury pronouncing the following 
verdict :—“ We find that Charles Tiplady and others lost 
their lives in acollision between Manchester and Liverpool 
trains, in the Blackburn Station, on the 8th of August, 
1881, and that such collision was caused by the loose work- 
ing of the signals, and the excessive speed at which the 
Manchester train was being driven into the station, and 
the jury are further of opinion that there ought to be 
more protection to the station than the present system of 
signalling at the East and West Cabins afford.” 


stated that the jury did not find that criminal blame 
attached to anyone. We have every reason to believe that 
the verdict is a very proper one, meeting all the circum- 
stances of the case. The collision itself was of consider- 
able importance, and much interest has been excited 
concerning it, because of certain issues which have been 
ised. Two inquiries have been carried on, one by the 
coroner, the other by the Board of Trade represented b. 
Colonel Yolland. So long as the inquest was not termi- 
nated, it would have been obviously improper to say much 
about the matter. The same reticence is not of course 
called for by a Board of Trade inquiry. But that also 
terminated some time since, although Colonel Yolland has 
not yet made his report. 
1e facts are very simple. On the 8th of August the train 
which left Liverpool for Todmorden at 2.10 p.m., entered 
Blackburn station at 3.9 p.m. The train stopped with the 


urther- | 
more Mr. Eatough, the foreman, in reply to the coroner, | 


Manchester express ; and nothing was more likely than | 
that he should lose his presence of mind and make a mis- 


| that the home signal was dropped at the West Cabin to let 

a train enter the station, no matter what its speed might be. 
| Whether an accident would or would not occur depended 
| entirely on the driver, and not at all on the rules. If our 
readers will turn to the plan, they will readily understand 
what took place. When the Liverpool train came in, the 
signalman, Robert Thompson, in the West Cabin, put his 
home signal at danger, and his distant signal also at 
danger. The Manchester train came from Bolton J unction, 
a distance of 671 yards from the point of collision. 
While the Liverpool train was, as we have stated, 
yet in the station, Thompson lowered his home signal 
to let the Manchester train run in, but he did 
not lower the distant signal. Under the absolute 
block system, the home signal could not be lowered 
while there was a train in the station, but the 
traffic through Blackburn is worked on the permissive 
block system. According to the 47th rule of the company’s 
| signal instructions, the driver must, on seeing the distant 
| signal up, bring his train under perfect control. In other 
| words, the distant signal if up must be passed at a slow 

speed. Under this condition the driver is permitted to 
| enter the station, the home signal being lowered for him. 

The railway company, it appears, clearly understood that 
| the lowering of the home signal was to depend on the speed 
/at which the train passed the distant signal. But in 
| practice it seems that the home signal was dropped, no 


| matter whether the driver had or had not followed his 


RAILWAY COLLISION. | Stansfield admitted that he had never before driven the | and Westinghouse brake. He used the hand-brake to 


save air. He slowed down at the Over Darwen end of the 
tunnel—in which a large number of men are at work 
lowering the floor—and then pulled up at Over Darwen, 
the ce acting properly. ‘The run from Darwen to 
Blackburn occupies about six minutes. After leaving 
Over Darwen Stansfield shut off steam “a little lower 
than the ironworks.” The first signal he saw was that 
next the Locomotive Cabin. Distant and home signals 
were off. The next signal was that at Bolton Junction 
Cabin ; that also was off. Next he saw the Old Junction 
signal on, and the home signal off. Thus it will be seen 
that the driver had but one signal inst him, although 
there was a train in the station close before him, and that 
this signal was not treated as astop signal but as a caution 
signal. Herein lies the weak part of the whole system. 
It is assumed that the sigualman is not to lower the home 
signal unless he is certain that the train is quite under 
control at the distant signal ; but, as Smith stated, the 
man in his cabin cannot tell at what sg the train 
passes the distant signal. In order to render the working 
of the traffic safe, it is evident, either that the home signal 
should not be lowered until the signalman is certain that 
the train has actually stopped at the distant signal, or, 
what would be much better, the train should be allowed 
to draw up to the home signal and there stopped, or nearly 
stopped, under the signalman’s eyes, before being permitted 
to enter the station. In practice the signalmen at Black- 
burn never attempted to ascertain at what speed a train was 
coming intothe station. It is clear that the railway company 
provided, as they thought, two factors of safety. In the first 
place, the driver was expected to stop, or nearly stop, at 
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engine just outside the roof of the station. The saloon 
carriage next the engine had to be left in siding No. 1—-it 
was detached and run into the siding in due course. The 
engine then returned and was attached to its train; when 
just as the driver had opened the regulator to start the 
collision took place. While the engine drawing the Liverpool 
train was taking away the saloon carriage, as just explained, 
a shunting engine, the Vesuvius, came out of a siding, and 
was coupled on to a Midland bogie carriage at the end of and 
just detached from the Liverpool train. Had all gone right, 
as soon as the Liverpool train had got fairly away it would 
have been followed by the Vesuvius, pushing the bogie 
carriage before it, in order to put it for the moment on 
another siding. Consequently the Vesuvius and the 
Midland bogie carriage were at the end of the Liverpool 
train. Just as the train began to move, the Manchester 
express rushed into the station and dashed into the Vesu- 
vius. The driver of the Manchester express, named 
Stansfield, and his stoker, Mark Barker, jum for their 
lives just before the collision occurred. The Midland 

gie carriage was smashed up, and much damage was 
done to the last carriage of the Liverpool train ; the engines 
were not seriously injured. The Manchester express con- 
sisted of seven coaches—the first three were damaged, the 
last four were not. Seven persons were killed and many 
others severely wounded. Such are the prominent facts of 
the case, 

The jury were quite right in stating that none of the 
companies’ servants were guilty of criminal negligence. 
The accident was the result of not one but ra. causes, 
all contributing to the same end. The system of working 
the trattic was defective, and although it was stated in 
evidence that what was done by the signalman on the 8th 
of August had been done daily for seven years, we have 
no reason to doubt that very grave risks had been incurred 
—- that period. An attempt was at first made to attri- 
bute the accident to the failure of the Westinghouse brake, 
with which the Manchester express was fitted ; but the com- 

y did not tender evidence to prove that the brake was in 
ault. The driver and his stoker swore, indeed, that the brake 
would not act, but the former admitted on Friday that he 
had run with the brake himself only five times before, and 
that he had twice seen it worked by a fireman sent to 
instruct him ; his experience with it therefore was extremely 
limited. Three passengers who were in the express stated 
that to the best of their knowledge the brakes were 
put on just before the collision occurred. The jury 
ignored the statement of the driver altogether, and 
the railway company apparently attached little weight 
to it. At all events, as we have said, they called 


no corroborative evidence. We may, therefore, dismiss | 
been made concerning the | 


assertions which have 
failure of the brake as mere rumour founded on the state- 
ments of the driver. The ju 


Blackburn Station will, we think, be prepared to admit 
that any speed save a very moderate velocity must be too 
great for entering it. The station is small and cramped, 
the a es are inconvenient, and the sidings usually 
crowded, The distances to be traversed from signal to 
signal are very short, as will be seen from the plan above. 


instructions, and pulled up, or nearly pulled up, at the 
distant signal. According to one of the witnesses—W. 
Beconsall, who had instructed Thompson in the working 
of the signals at the West Cabin—when there was a train 
standing in the station, it was the duty of the signalman 
to keep his home signal on until he saw the train reduce 
speed so that it could stop if required. He instructed 
Thompson to that effect. The signalman would be 
justified in taking off the home signal and exhibiting a 
green tlag if there was room for the second train in the 
station. There were constantly trains standing on the 
same line in the station before an approaching train, and 
the signalman allowed a second train to enter in, showing 
a green flag for caution. The next witness examined was 
Henry Smith, pointsman at the Old Junction cabin, and we 
reproduce his evidence because it bears strongly on the case. 
He said that the practice since he went to the cabin had 
been to lower the home signal at West Cabin, and let a 
train approach the station with a green flag when there 
had been a train in the station at East Cabin, the distant 
signals being kept on. According to Rule 260, Blackburn 
was one of the lines scheduled as a place where particular 
care was required on the part of the driver. He ought to 
bring his train under control independent of the distant 
signal.—Col. Yolland : When there is a train on the line 
between the West Cabin and the East Cabin, what pro- 
tection is there for an approaching train if you don’t put a 
stop signal somewhere or other to cause that coming train 
to pull up ?—Witness : This protection—in bringing the 
train toa stand at the home signal, and then lowering it. 
—Col. Yolland: Exactly; that is another thing. But 
don’t you, practically speaking, bring the train to a stand, 
or nearly so, before you take it off /—Witness: Yes, sir, 
at the Old Junction Cabin, if the West Cabin signal is on, 
we do.—Col. Yolland : Should not the West Cabin signal- 
man do so/—Witness : Yes, sir, if he has any doubt as to 
the amount of room in the station—Col. Yolland: It is 
not the amount of room only, but the amount of speed.— 
Witness ; But he cannot tell from his cabin.—Col. Yolland : 
Are you not all told to bring the train to a stand, or nearly 
to a stand, before you take off the home signal ?— Witness : 
We are told at the Old Junction to do so, in case the West 
Cabin is at danger.—Col. Yolland : And if the West Cabin 
box signalman takes off his home signal, all the protection 
is removed ; if I understand the matter rightly from the 
rules of the Lancashire and Yorkshire Railway Company, 
that is the intention where the perfect block working is 
no longer absolute, that is between the Old Junction 
and the East Cabin. That is station working, permis- 


believed that the train was | 
run at too high a speed, and those who are familiar with | 


| Now the driver, Stansfield, previously swore that what 


sive working ?—Witness: Yes, sir, it is permissive block 
from our cabin to the East Cabin.—Col. Yolland : There 
is no safety whatever for the public in any case, if all 
the home signals were to be taken off from the Bolton 
Junction, the Old Junction, and the West Cabin. The 
next home signal is after the crash has taken place.” 

Colonel Yolland suggested really nearly took place— 
| namely, all the signals were practically off for him. He 
_ stated that, after leaving Manchester, he first stopped at 
| Bolton, with the automatic brake. He then passed through 


, the Sough Tunnel, slowing down with the hand-brake 
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the distant signal ; and in the second, the signalman in the 
West Cabin was expected not to lower the home sigual 
unless he believed the train was perfectly under control. 
Asa matter of fact, the home signal was lowered before 
the train was even in sight. It has long been known 
that it is impossible to secure safety unless good rules are 
rigidly enforced. If a signal at danger is never to be 
passed, the chances are that its intimation will always be 
obeyed and that no accident will occur; but when a driver 
is told that if certain conditions are observed the signal 
may be passed, an element of danger is at once introduced 
which sooner or later works mischief. It is only a question 
of time. It does not appear that any inconvenience would 
have accrued from rendering the stoppage of trains at the 
home signal imperative when another train was in the 
station. Such things are done daily in London at far 
more crowded stations than Blackburn. It is to be pre- 
sumed that the Lancashire and Yorkshire Railway Com- 
pany has learned a lesson which will not soon be forgotten, 
and no doubt the traffic will in future be worked on a 
better system than that practised during the past. Nothing 
could have been better, perhaps, than the intention of the 
company; but the fatal word “if” was admitted into 
their instructions. “If the train is under control the 
home signal may be lowered ;” and so the good intentions 
of the company were useless, A very little more care and 
an accident would have been avoided. But this is always 
the case. The margin between safety and danger in work- 
ing trains through crowded stations is very small, and in 
consequence comparative trifles assume large proportions. 
It is useless to prepare elaborate instructions for a signal- 
man, and then permit him to disregard them. 


WOOLWICH ARSENAL, 


Amone the places to be visited by the members of the 
Iron and Steel Institute, during their visit to London next 
month, is Woolwich Arsenal. These great Government 
works will be found to present much of extreme interest 
alike to the ironmaster and the mechanical engineer, and 
the following article has been pre; with a special view 
to indicate what those who visit Woolwich may see, 
Indeed, a need appears to be felt for concise information 
on the principal features of the Royal Arsenal at Wool- 
wich. Great numbers visit the Arsenal every week, of 
whom probably many obtain all that they desire in the 
effect grained on the mind by the wonders they see. 
Many, however, wish to carry away definite trustworthy 
facts, and for this purpose the information furnished even 
by the best guides must be supplemented by printed 
matter. There exists a very concise popular little volume 
by Mr. Vincent, bearing the title “Warlike Wool- 
wich,” which we commend to our readers, especially 
the new edition which we hear is likely shortly to 
appear. We propose now, however, to give a few notes as 
to the present condition of the Arsenal, such as might 
assist a visitor at the present time, who some 


knowledge of scientific and manufacturing questions. Two 
or three facts may be noted in order to enable a visitor 
better to understand and appreciate the character and 
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scope of what is to be seen, and what most interesting. 
A Government Arsenal must differ from private fac- 
tories essentially in the power to augment its forces of 
production suddenly in case of a declaration of war, when 
over 20,000 men might be employed almost immediately. 
It follows, then, that much more room is allowed, and 
much more ground covered, than in private factories. 
This renders it more than ever necessary to arrange the 
plan of the buildings in such a way as to prevent work 
travelling backwards and forwards in its successive stages 
of manufacture, and this will be found to be carried out 
at Woolwich more completely than usual. It may be here 
mentioned that a system of checking the work done by 
means of receipt and delivery vouchers exchanged 
between the different workshops, and a system of payment 
of men of so complete a character exists, that the Arsenal 
has long been regarded as a model in these respects. 
Piecework in one or another form is largely carried out 
throughout the manufacturing departments. Patterns are 
approved and sealed to govern the stores made in every 
department, which are carefully compared with them. 
There are altogether the following departments in the 
Arsenal :—Three great manufacturing establishments, 
namely, the gun factories, the laboratory, and the carriage 
department, and connected with them are the store depart- 
ment, the engineer department, and the chemical depart- 
ment. To these may be added a special machinery depart- 
ment ; and, lastly, the offices and buildings of the Com- 
mittee on Ordnance appointed to try and give a professional 
decision on all experimental questions. 

The Arsenal is usually entered by the main gate near the 
Arsenal Station. Immediately opposite to the visitor 
coming in, is a very long, ancient bronze gun, presumably 
from Malta, which deserves this notice—that whereas 
tifteen or even ten years ago its length appeared ridiculous, 
it will be seen, if examined carefully, to be very nearly 
that which is now found to give the best results, and is 
adopted in new type guns. 

A word or two as to the history of the Arsenal may best 
come in here. The Arsenal, in the form of a gun foundry, 


may be said to have been commenced in 1717, when the | 
old building on the visitor's left, beyond the guard-room | 
Bronze guns were | 


portico, was erected for casting guns. 
for a long time made in the Arsenal, while iron guns were 
chiefly supplied by contract. 


| in the distance. 


the barracks of the garrison of Woolwich, while the | bringing the visitor out at the commencement of the Gun 


but it may probably be necessary to pass quickly on to the 
shell foundry. This is entered by a beautiful pair of cast 
iron gates, with screens to match. The chief work of the 
foundry is casting common shells made of grey iron run into 
sand moulds,and Palliser projectiles made of mottled iron run 
into sand resting on massive iron moulds for the head of 
the projectiles, which are cast point down. The head is 
thus cooled by the conducting power of the metal, which 
chills it sufficiently rapidly to cause the projectile, when 
lifted out in, perhaps, twenty minutes’ time, to have a 
black head with a body at dull red heat. The cupola fur- 
naces are at the back. To the left is the shell factory for 
turning bodies, planing studs, &e. Those who are 
interested in iron casting should be informed that some 
years ago some experiments were made in this department, 
which indicated that the strength of a casting was greatly 
increased by preserving its skin intact instead of turning 
it off. Consequently shells have been made with sutlicient 
aceuracy to dispense with turning the exterior. The 
operations of pressing home studs in undercut holes, and 
planing them to suit any pitch of rifling, are interesting ; 
still more so are machines employed for separating iron 
and brass turnings by means of magnets, which are made 
to pass through in continuous succession, and so pick up 
the iron particles which are removed by brushes into a 
separate tray. 

The Chemical Department, under Mr. Abel, is only 
visited under special circumstances. There are, undoubt- 
edly, objects of interest to any intelligent person—such as 
a very good specimen of a meteorite, and a shell made to 
mislead an unwary ship’s stoker and blow up a vessel, which 
may possess peculiar interest just at the present time. 

The Store Department, under Commissary- General 
Young, admits of a flying visit without interfering much 
with other departments. Near the Chemical Department 
and Shell Foundry is an archway, under one side of which 
is a staircase leading to the offices. Before passing 
through the arch, two bronze Russian guns, standing one 
on each side of the arch, deserve notice as specimens of 
hardly fought, or, at all events, hard hit pieces. One has 
seven oreight indentations about the muzzle due to blows of 
projectiles, including one shot which passed right down the 
bore, violently injuring it. From the top of this arch a good 


| view of the shot-yard and surrounding plac e3 1s to be had. 
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The harness store may be passed through, 


laboratory pattern room, which we propose to take in its | Factories. 


turn, was the cadet barracks or Royal Military Academy. 
We may pass over the primitive and slowly-going days of 
the Arsenal, and even through the Crimean war period, 
as affording little of scientific interest, although great 
strides were taken in magnitude and efficiency. The first 
real advance in principle was made about 1859, when Sir 
William Armstrong’s breech-loading gun came in, its 
manufacture being commenced in the Royal Gun Factories 
on a large scale. 
ran apace, yet no ordnance of increased size wasactually intro- 
duced into the service—although attempts had been made, 


strong screw and stopper system of breech-loading, which 
was only suited to guns of medium size, gave place to 
muzzle-loading, when guns of 5 tons weight were rapidly 
succeeded by the so-called Woolwich guns of 12 tons, 
18 tons, 25, 35, 38, and at length by 80 and 100-ton guns. 
These last were made at Elswick, but the Gun Factory 
authorities have long since expressed their willingness 
and ability to make guns of even double that weight if 
desired. 

The order in which the various departments may best be 
visited depends on circumstances. The Gun Factories 
coutain the most striking objects of interest, in the shape 
of gigantic forgings worked under steam hammers. 


work is at a proper heat, it is generally wise for a visitor 
to repair at once to the Gun Factories and learn the time 
and place when large heats are to be taken out of the 
furnaces, or coils drawn out and wound. 
arrange his visit to other places so as to come back to the 
desired point a few minutes before the specified time, 
which is often a little forestalled. 

Supposing that all arrangements are known on entering 
the gate, and that time admits of it, it is perhaps best to 
begin by visiting the Royal Laboratory, which is the 
department for the manufacture of all that comes under 
the head of ammunition—that is to say, shell, shot, rockets, 
bullets, fuzes, cartridges of all kinds, and tubes, as well as 
torpedoes and submarine mine work. The superintendent 
is Colonel Lyon, R.A. The “main factory” may be con- 
veniently visited first. It, is an enormous workshop, 
chiefiy devoted to lathe work. Overhead are 4077ft. of 
shafting driven by two pairs of engines at the end near the 
entrance. The one closest to the entrance has peculiarities 
which may deserve the notice of engineers. At this end of 
the building the course of manufacture of a bullet may be 
traced from the condition of molten lead to a finished 
bullet. The operations of squirting into lead rod and 
shearing, compressing, and finishing, are very pretty and 
complete. Much time must not be spent in the rest of the 
building. Objects of interest, however, may be noticed in 
passing, such as a Whitehead fish torpedo or a Hale rocket. 
‘The pattern-room comes next. The patterns are simply 
sealed and approved specimens of the finished stores, whole 
or in sections, made in the department. Sections of 
shrapnel, common, and Palliser shell shouid be looked at, 
especially observing the effect visible on the metal from 
chilling the head. Life-saving rockets, fuzes, and speci- 
mens of powder are conveniently seen here, also the fish 
torpedo and submarine mipve circuit closers, Kc. In the 
eutrauce hall are curious specimens of experimental projec- 
tiles, and also some chilled Palliser projectiles, which have 
been fired through plates of great thickness. The power 
of chilled iron to stand up under the blow of impact is 
see. in the very perfect condition of the points. The 
powder barrel machinery is very interesting, but seldom 
at work. The cap and paper factory contain some pretty 


machinery, such as that for making clay plugs and caps, 


| gradually 
| exhibited. 
as in the case of Mallet’s monster mortar—until the Arm- | 


As 
operations of this kind must be performed whenever the | 


He can then | 


At this point would be most conveniently visited the 
crane on the “ T” pier, capable of lifting 120 tons weight, 
and the system of Armstrong cranes and accumulators ; 
and afterwards the ground on which are laid the assembled 
remains of guns which have burst, commonly called the 
“Cemetery.” It will be seen that cast iron guns generally 
split in half longitudinally in a vertical plane from ee 4 


| to a little past the trunnions, while the chase sometimes 
Science, and with it complications, then | 


merely snaps across. One wrought iron gun which opened 


as been taken asunder, and its various coils 


The Gun Factories come next. The superintendent 
is Colonel Maitland, R.A. It is desirable to see as 
many furnaces open and hammers at work as_ possible. 
As observed above, the whole order of visiting the Arsenal 
should be made subject to this. If things can be so timed, 
it is best to go first to the coiling furnace, and then work 
back through the Gun Factories, following the parts of 
the gun from their first commencement to their final 
combination in the shape of a finished piece. Before going 
further, however, it may be well to make a few observa- 
tions on the guns themselves. Speaking generally, the 
pieces made in the Gun Factories are a modified kind of 
Armstrong gun, consisting of a steel interior barrel bored 
out from a solid ingot, and supported by wrought iron coils 
shrunk on toit. So far the guns made at Elswick and at the 
Royal Arsenal are similar, but there is adistinct difference in 
the fact that the latter are modified on Mr. Fraser's prin- 
ciple, which consists in using larger coils and in uniting 
them by welding, instead of adding them singly in succes- 
sion by boring, turning, and shrinking on. In the breech 
the same principle is carried still further, so that in the 
gun factory guns the whole breech exterior, including 
trunnions, is welded into one mass, great longitudinal 
strength being thereby obtained. That the gun factories 
depend considerably on this, is seen in the fact that at the 
present moment there are competitive 43-ton breech-load- 
ing guns made at Elswick and at the Royal Arsenal, in 
which the gun factory gun has a larger and _ shorter 
chamber, which gives that gun a certain advantage, pre- 
suming that it is able to bear the increased longitudinal 
strain invoived by the increased cross section. The powers 
of the breech thus made are illustrated in the two 38-ton 
Thunderer guns, which were burst by double loading, and 
which may be seen in sheds in different parts of the 
department. Very full descriptions and cuts of these will 
be found in Tue Eneryeer of July 18th, i879, and April 
9th, 1880, In the newest guns steel appears to be coming 
in in larger proportion, but in the form in which it most 
closely resembles wrought iron, that is to say, drawn out 
under a hammer into a hollow cylinder, consisting of metal 
whose chemical composition differs from wrought iron 
rather in the absence of cinder than in the presence of 
carbon, and whose physical structure differs mainly in the 
absence of a spiral fibre, but in having a closer texture. 
Soft steel is being worked into the coil cylinders of 
some guns instead of wrought iron, and the visitor 
will do well to ask specially for any steel work of 
this kind, in order to judge of its chance of success. 
While on this subject we may observe, by the way, 
that the Government experiments on the bending of steel 
at a blue heat, carried out at Portsmouth, have attracted 
close attention in some quarters, and while the startling 
tendency of steel to separate under these conditions has 
been accepted, it has also been found that iron exhibits a 
similar tendency. Yet there has hitherto been a belief 
that iron was stronger and better in all respects at about 
400 deg. Fah. than at any other temperature. This sub- 
ject deserves further attention. One Elswick gun, made 


of steel riband, noticed in Tur Enaineer of July last, has 
achieved good results on trial, Light field guns are now 
made nearly or wholly of steel. 

The furnaces of the coiling mill extend for 200ft., the 
flame of successive fires being drawn along by the draft of 
the stack at the end, so as to heat the entire length of bar. 
To coil the bar on to the mandril, a hole or eye made in 
the end of the former is pressed on to a pin on the head of 
the latter, and after cooling the end by a jet of water suf- 
ficiently to prevent the eye from tearing asunder when 
pulled, the mandril is rotated, and the coil wound 
on it. On the Fraser plan a second coil is often applied 
over the first. The mandril is then up-ended, and the 
coils caused to drop off. They are subsequently welded 
into a mass, 

The Gun Factory pattern-room may be seen next. In 
it are patterns of guns below 25 tons weight, the interior 
of which may be seen to advantage by means of a light. 
The Mountain and smaller descriptions of field guns are also 
best examined here. 

The guns undergo rifling in a large shop on the same 
side of the road, but all other operations will be found on 
the opposite side. Perhaps, to follow whatever may be seen, 
the simplest plan is to state brietly the order of the prin- 
cipal operations, The coils, after coming from the coiling 
furnace, are heated in an upright position in a reverbera- 
tory furnace, and the folds are united by striking the end 
at welding heat with a steam hammer. The interior is 
formed and joints closed by forcing a mandril into the 
interior, and then turning the coil horizontal and hammer- 
ing it on the mandril, by which the latter is loosened 
and comes out. Water is thrown on to form steam and 
assist to remove any scale. These coiled portions when 
turned and bored carefully are shrunk on to the steel tube 
of the gun, or in the required place. 

The trunnion ring is made froma solid forging consisting 
of slabs of iron welded together on the end of a porter 
bar, and eventually bored and finished. The turning and 
boring of the steel interior tube is a simple matter, only 
needing great care. The inner tube pe outer coils are 
united in their proper order by turning the exterior of the 
inner tube and the interior of the coils to go round it. The 
general method of attaching them together is to make the 
inner tube stand on end in a pit, and then to heat the other 
one, and let it descend on to the first. In its expanded state 
it passes easily over it, but as it cools it grips firmly. Gas 
and wood are often burnt to keep certain portions from cooling 
tooquickly It is easy to imagine the whole gun built up by 
such processes, which are pretty sure to be going on at any 
time. Turning and boring follow, and then ritling. For 
the latter operation to be seen it is necessary to go into 
the rifling shop above mentioned, When completed, the 
gun is sighted. 

Among the guns in an incomplete state may be seen at 
the present time three 100-ton guns, and one of 80-tons. 
The 40-ton great steam hammer is the most impressive 
sight in the Arsenal, perhaps, when at work. The foun- 
dation has in it 630 tons of iron, besides wood and concrete. 
The hammer-head itself weighs 40 tons, The large forging 
is brought out of the furnace by means of enormous sling 
forceps, which carry it under the hammer. It is desirable 
to see the furnace opened, and operations commenced on 
it. If it should be necessary to wait a little, the rolling- 
mills hard by are worth inspection, Smaller hammers at 
work exhibit all that is to be seen in the case of the great 
hammer, though on a reduced scale. The turning and 
finishing of the exterior, and the sighting, as well as many 
earlier operations, are carried on near here, before the 
visitor passes on to the carriage department. 

Just at this point will be seen an enormous radial steam 
crane in an unfinished state. This has been erected with 
a view of lifting weights up to 250 tons. The principle 
will be apparent at once ; one leg pivots, the other travels 
ona circular railway round it, and in this way the area of 
ground within the rails is completely commanded. We ab- 
stain from entering into details here, intending to describe 
the crane, which deserves an article to itself. 

On particular occasions visitors have been taken down to 
the proof butts, which may be done by means of a railway. 
The 100-ton gun mounted so as to resemble the proposed 
batteries at Malta and Gibraltar is now the chief feature at 
the proof butts, but special operations are sometimes shown 
there. 

The carriage department may be visited last, so as to 
travel gradually towards the Arsenal-gate. The superinten- 
dent just appointed to this department is Colonel Close, R.A., 
formerly assistant in the same. The sawmills and timber- 
field may be seen in the distance, but hardly visited, and 
the wheelers’ and carpenters’ shops. The wheel factory is 
interesting—the application of the copying principle, by 
means of a dummy traversing the face of a model iron 
spoke, while the cutting-tool shapes the wood to a corre- 
sponding spoke, is good, though now old ; so is the appli- 
cation of hydraulic power to force the various parts of the 
wheel together simultaneously. The main forge and scrap 
forge, platform shop, and main factory may follow. Here 
will be seen the various structures of iron and steel which 
now constitute our service carriages and platforms, Com- 
plete carriages may be probably seen in the mounting- 
ground. To acasual visitor there may merely appear com- 
plicated structures of iron, whose design he cannot grasp. 
A little knowledge, however, will enable any one to appre- 
ciate the great forces that have to be contended with, and 
the great advantage of the forms of modern carriages com- 
pared with those formerly in use. It may be noticed that 
the force of discharge applied against the end of the 
bore of the gun has to be resisted by friction or other 
means at the junction of carriage and platform. Hence, a 
couple, tending to distort the whole, is set up ; the lower 
the carriage the less the magnitude of the couple. 
Hence the low brackets of modern carriages. To stop 
recoil, compressors of various kinds are employed ; the 
favourite means at present, however, both in England and 
on the Continent, is the resistance opposed to the passage 
of a piston through a cylinder containing oil or water, the 
resistance being regulated by holes or valves. It has been 
a principle with the carriage department to make all 
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carriages suitable for working by hand if necessary. The 
magnitude to which guns now attain, however, renders 
this difficult ; sea service-carriages will be recognised by 
the employment of toothed trucks and racks everywhere. 
This is necessary to avoid danger from the rolling of the 
vessel. 

The distant parts of the Arsenal are hardly ever seen, 
and indeed could not be visited the same day as the rest. 
These consist chiefly of the East Laboratory, where explo- 
sive composition work is done; the small-arm cartridge 
buildings, where breech-loading rifle ammunition is 
made up, and some buildings situated along the canal 
which are devoted to similar work ; the cartridge case 
buildings, formerly termed the girls’ factory, where 400 or 
500 young women or girls were formerly employed ; the 
rocket buildings, the small-arm rifle range, and cannon 
cartridge buildings. These are chiefly places where special 
wecautions are necessary to avoid danger. One small 
Puilding there is where the ingredients of cap composition 
are mixed by means of a camel’s hair brush through a fine 
wire sieve, where if life is at all safe it is due to the obser- 
vance of very strict precautions, Indeed it hardly appears 
as if human skill could guard against a very considerable 
measure of danger, as it is a question whether the majority 
of the men employed on this work have not been sooner 
or later blown up. Near the third arsenal gate is a large 
store where siege trains and trains of wagons are drawn 
up completely equipped for service. Here, also, Captain 
Templar’s balloon work was carried on, A large field of 
guns extends from the coiling furnaces of the gun factory 
to the canal near the proof ground, and here are large 
stores of projectiles, Kc. 

It is, of course, out of the question to do more than 
visit the parts of so large an establishment which present 
most interest. A few remarks on its general character in 
closing may be well. No establishment, except Essen, 
approaches the Woolwich Arsenal in magnitude. Her 
extensive Navy and her colonies necessitate England 


having an enormous supply of war stores, and many kinds | 


of these are wholly made in our own arsenal. It_ is 


rent from the battery would divide itself equally between the 
coils—the coils having equal resistances—and no effect 
would be produced upon the needle. In practice, the 
coils are so to speak extended, the line wire forming a part 
of one, and this has to be balanced by an equal resist- 
ance-—artificial line—on to the other. Suppose then a 
current, Fig. 20, passing from the battery by N, it would 
divide equally around the instrument, one half passing to 
line, one half to earth, The part passing to line goes through 
one of the coils of the instrument at B, and so causes a signal. 
In other words, the depression of key at A does not affect 
the instrument at A, but does affect the instrument at B ; 
similarly the depressing the key at B has no effect on the 
instrument there, but only on that at A. Suppose both 
stations sending at the same time. The battery power at 
both stations being equal, the sender at B sends a current 
to line equal and opposite in direction to that sent from A. 
These currents neutralise each other, leaving the residual 
half current at each station passing by the other coil to 
actuate the respective instruments. Thus, both working 
at the same instant, practically reduces each instrument to 
an ordinary instrument with one coil—the current through 
which actuates the needle. It must be remembered that 
ordinarily the current from B actuates the instrument at 
A, so that to produce the same effect at A by a current 


FIG. 21. 


WATER ANALOCY 
DIFFERENTIAL METHOD 


LINE 


specially necessary to have everything of a thoroughly | from A it is necessary that such current flows through a 
serviceable character, capable of resisting the effects of | coil around the needle contrary in direction to the one 
climate and travelling to an extent hardly demanded in | through which the current comes from B; and this is 


the case of any other Power. 


out. We have our own reasons for believing that some | 
features in the system of organisation in the arsenal are | 


mistaken, but there cannot be two opinions as to the great 
merits exhibited by it as a whole. 


THE PARIS ELECTRICAL EXHIBITION, 
No. VI. 

Berore proceeding to describe at any length the tele- 
graphic exhibits at Paris, it will be advantageous to give a 
simple explanation of the duplex system withoutreference to 
special apparatus. Duplex work, however, is so common, 
that to professed electricians this may seem a waste of 
space ; hence after having read so far they may discretely 
turn their attention to other things, and leave those less 
acquainted with the subject to continue to the end. We 
are indebted to Mr. J. Muirhead for our explanation, which 
was first given in the form of a lecture delivered by hima 
long time ago. He, together with his brother, Dr. A. 
Muirhead, Mr. H. Taylor, and Mr. C. Hockin, has had a 
great deal of experience in the application of duplex 
working to submarine cables ; and on Messrs, Clarke and 
Muirhead’s stand will be found some excellent condensers of 
their manufacture, similar to those so extensively used for 
cable work, These condensers are made so as to resemble as 
nearly as possible an actual cable ; that is, the inductive 
and conductive resistances are contemporaneous and not 


alternative. But we are digressing. Fig. 19 shows a 
FIG. 19. 
SINGLE TELEGRAPHY 

A Line 5 
RECEIVING 
STRUMENT 

KEY A 

battery “SENDING. INSTRUMENT, 
— 


line worked on the single system. The current from the 
battery C at station A when the key of the sending instru- 
ment Is depressed, flows along the line and through the 
receiving instrument at station B, giving a signal. In 
duplex work there is going on simultaneously sending and 
receiving, at both stations, with but one line wire. Let 
us consider the arrangement in Fig. 20, First at 


FIG. 20. 
DOUBLE OR DUPLEX TELECRAPHY 
DIFEERENTIAG METHOD 


A Line B 


EARTNPLATE 


Station A, The battery and key remain the same as 
before. The instrument in the system we are now 
describing, however, is wound on the differential principle ; 
that is, instead of one coil of wire around the needle, there 
are two equal coils wound in opposite directions, Then a cur- 


This is assuredly carried | actually the case, as will readily be seen from the above 


explanation. This action may, perhaps, be rendered more 
clear by the analogy of water. Suppose Fig. 21 represents 
a water-pipe constructed as shown, and that the lines in 
the bulbs A and B indicate wheels. When water 
at a certain head of pressure flows into the pipe in the 
direction of the arrow, if the friction of the two channels 
is equal, half the water will go in one direction and ha :in 
the other. The wheel or turbine at the inlet then remains 
at rest, but not so at the outlet ; the water flowing along 
the upper channel will rotate the wheel at B. Now 
suppose water at the same head of pressure is let in at B, 
the current from A to B is stopped, and neither is there 
any current from B to A; yet both wheels rotate. 
Another method of duplex working, termed the “ Bridge 
method,” is shown in Fig. 22. Here we may use an instru- 
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ment not wound differentially, which makes a bridge across 
from line to artificial line. ‘The current from the battery 
splits up at the point of branching, part going through 
the line wire, and part through the artificial line. If these 
resistances are equal there is no deflection of the home 
instrument needle; if, on the other hand, they are unequal, 
there isa deflection; but, as in the differential method, 
the instrument at the other station is actuated. Suppose the 
resistances to be equal, the explanations previously given with 
the differential apparatus applies to the sending from A and 
Btogether. In applying the water analogy, we may consider 
the two channels as two parallel mill races, Fig. 23, with 
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a cross channel, in which is placed a mill wheel. If the 
loss of head and the friction of these two mill races are 
equal, a stream of water admitted by a sluice will divide 
equally, and if the cross channel joins two points at the 
same level, there will be no tendency for a permanent 
current to flow through it and turn the wheel. The 
channel will fill from the sides, but the wheel will not 
turn. If, however, the flow along the line race be stopped 
by shutting a sluice at B, the current would be dammed 
back, the surface level at A would be raised, and a current 
would flow through the cross channel, turning the wheel. 
It is difficult at first sight for the uninitiated in tele- 
graph work to see that the apparatus is thus simply 


arranged ; but a little investigation will soon show that 
such is the case, and there will be little difficulty in slip- 
ping from duplex to quadruplex—that is when four, not 
two, signals are being sent on the same wire at the same 
time. 


LOCOMOTIVES FOR THE BOMBAY, BARODA, 
AND CENTRAL INDIA RAILWAY. 


SoME time ago tenders were sought for certain tender and tank 
engines for the Bombay, Baroda, and Central India Railway. The 
specification for both engines is the same, with the exception of 
the dimensions. The contracts have been awarded partly to the 
Vulcan Engine Company, Newton-le-Willows, and partly to 
Messrs, Stephenson and Co., Newcastle-on-Tyne. We illustrate 
the tender engine on page 220, and‘in a subsequent impression we 
shall illustrate the tank engine. 

The first is an eight-wheeled (four wheels coupled) bogie 
vassenger engine and tender of the following dimensions :—Gauge, 
oft. Gin.; diameter of cylinders, 17in.; stroke, 24in.; diameter of 
wheels, driving and trailing, 6ft. lin.; diameter of wheels, bogie, 
3ft. 7in.; wheel base, 20ft. 2in.; heating surface of tubes, 
1019 square fect; heating surface of fire-box, 90 square feet; total, 
1109 square feet; grate area, 16} square feet; tender to contain 
2000 gallons, The contract for these engines must be completed 
in its entirety not later than 31st March, 1882, but deliveries are 
to be made as follows :—Two engines and tenders by 31st January, 
1882; three engines and tenders by 28th February, 1882; two 
engines and tenders by 31st March. The boiler is of the following 
dimensions :—Length, 10ft.; diameter outside (back plate), 4ft. 74in. ; 
thickness of plates, 4in.; thickness of tube plates, fin.; pitch of 
rivets ({#in. diameter), ljin. Fire-box casing is flush with boiler 
barrel ; back plate is strengthened by an inside plate, and has seven 
longitudinal stays from the back plate to the front tube plate. Its 
length is 4ft. 104in.; breadth at bottom, 4ft. 74in.; plates, jin. 

The smoke-box is of the following dimensions :—Length outside, 
2ft. 8zin.; breadth, 5ft. 2Zin.; diameter of doorway, 4ft. lin.; 
thickness of plates, Zin.; diameter of rivets, 3in.; pitch of ribs, 
2hin. The chimney is of BB Staffordshire iron ; the joints made 
with a butt strip inside, and a polished copper top. Its length is 
4ft. lin.; diameter inside at top, 1ft. 32in.; diameter inside bottom, 
1ft. 5fin.; plates, ;;in. and jin. The ash-pan is made with doors 

k and front, each to work separately from foot-plate ; thickness 
of plates, fin.; depth of ash-pan, 1ft.; width of ditto, 4ft. din. 
The fire-box stays are of very best quality copper, to be obtained 
from Vivian and Sons, Nevill, Druce and Co., Pontifex and Wood, 
Newton and Keetes, or Williams, Foster and Co.; plates annealed, 
stays of soft rolled copper bars, very carefully screwed into plates 
and fire-box casing, and the heads rivetted over. The crown stays 
are of best Lowmoor or Bowling iron, screwed into the plates, and 
fitted with nuts and copper washers; seven palm stays extend 
from boiler barrel to the tube plates. Its length inside is at 
bottom, 4ft. 24in.; at top, 4ft. 14in.; breadth inside at bottom, 
3ft. lljin.; breadth inside at top, 3ft. 10in.; waterspan at 
bottom, all round, 3in.; plates, 4in.; thickness of tube 
plates, }#in.; thickness of tube plate, 4in.; roof stays—iron—fin.; 
copper side stays, jin. and ?%in.; average distance of stays, 4in. 
The tubes are solid drawn, composed of 70 parts of copper and 
30 parts of Silesian spelter ; to be fixed with ferules at the fire- 
box end, and secured by a rolled tube expander at the smoke-box 
end. ‘The ferules are of steel, and go into the tubes a tight 
driving fit. The number of the tubes is 189; length, 10ft. 5in.; 
diameter outside, 2in.; at smoke-box end, a length of 4in. is 23in. dia- 
meter; thickness, 13 WG at smoke-box, and 10 WG at fire-box 
end; pitch, 2%. The safety valves are Ramsbottom’s duplex, a 
brass valve and seat in each column, and screwed down 
to blow off at 140 lb. The blast pipe is of cast iron 
nozzled. Diameter of nozzle, 4in.; height, 3ft. Gin. The 
cylinders are made with loose covers at each end, the back 
cover having a provision for carrying the slide bars. Their 
diameter is 17in.; stroke, 24in.; distance between centres, 2ft. 8in.; 
ditto, valve spindle centres, 5jin.; metal, lin. thick. The pistons are 
of cast iron, with cast iron packing rings, diameter 164}in.; width, 
4}in.; width of rings (two in each piston) jin.; thickness of rings, 
3in. The piston rods are of cast steel—length, 4ft. lin.; diameter, 
2%in. The slide valves are of gun-metal with spindle frames, well 
filled, and of best iron, travel, 4fin.; 1jin. lap, jin. lead. The 
motion is of the company’s standard pattern, Allen’s straight link 
type, steel. The coupling rods are of the best Lowmoor iron, 
forged solid in one length without weld. The axles are of York- 
shire iron ; dimensions, driving and trailing, diameter at centre, 
7in. and 64in.; diameter at wheel, 8}in.; diameter at bearing, 7in.; 
length of bearing, 9in.; length of axles, 6ft. 5jin.; centre of bear- 
ing, 4ft. Gin. The bogie axles are the following size :—Diameter 
at centre, 54in.; diameter at wheel, Gjin.; diameter at bearing, 
5jin.; length of bearing, 8in.; length of axle, 6ft. 3in.; centre 
bearings, 4ft. Gin. The axle boxes are of gun-metal, lined with 
white metal, and fitted with cast iron keeps. The wheels are of 
wrought iron, solid rims, spokes and bosses. Each wheel put on 
its axle by hydraulic pressure of 75 tons, and then keyed. The 
driving and trailing wheels have each eighteen spokes, diameter of 
boss l6in.; width, 7in.; diameter of hole in boss, 84in.; dimensions 
(bogie) ten spokes; diameter of boss, 1]}in.; width, 6gin.; dia- 
meter of hole in boss, 6jin. The tires are of best crucible steel to 
company’s section ; diameter on tread, 6ft. lin.; width, 5]{in., 
3in. thick ; for bogie, diameter on tread, 3ft. 7in.; width, 5}}in.; 
thickness, 3in. The frames are of best Yorkshire frame plate 
quality iron, thickness, 14in.; length, 25ft. 114in.; between frames, 
4ft. Shin. The springs are 3ft. Gin. long ; breadth of plate, 5in.; 
number of plates, 14; thickness, 1 plate 4in., and 13 jin. thick. 
The buffers are George Turton’s patent, buffer beams of teak, 
standard cattle guard and draw gear to the company’s drawings. 
The injectors are by Messrs. Sharp, Stewart and Co., “‘ Atlas, 
Class F, non-lifting, No. 9,” two to each engine, and are placed in 
an accessible position. Smith’s vacuum brake is fitted to work 
from the right-hand side. 


SamMvELson’s SHEAF-BinpING Reaprnc MAcHINE. —In our 
description of this machine in our last impression, it was in error 
stated that the Fisken patent had become void. We may mention 
that the Fisken patent is the property of Messrs. Samuelson and Co, 

LAUNCH OF THE Sartnt Ronans.—On Wednesday afternoon a 
large screw steamer for Messrs. Rankin, Gilmour, and Company, of 
Liverpool, was launched from the yard of Earle’s Shipbuilding and 
Engineering Company, Limited, Hull. Although the weather was 
very unpropitious, a large number of people assembled. On the 
launching platform were Mr. Robert Rankin, Mr. W. Strang—of 
Messrs. Gilmour, Rankin, Strang, and Co., of London—Mrs. and 
Miss Strang, Mr. Duckworth and Mr. William Esplen, of Liver- 
pool—the owner’s consulting engineer--Sir John Brown—chair- 
man to the company—Mr. H. 8. Brodrick—general manager—Mr. 
F. H. Pearson, secretary, &c. As the vessel glided from the ways 
she was named ~ Ronans by Miss Strang. The vessel is built 
of iron, to class 100 Al at Lloyd’s, and is 402ft. long between 
perpendiculars, 43ft. beam, and 34ft. depth of hold. The gross 
tonnage is about 4600 tons, and the dead weight cargo will be about 
5000 tons. She has three iron decks, all fore and aft, the upper or 
awning deck being sheathed with wood, and is fitted with tanks 
for 800 tons water ballast. She is to have four pole masts, with 
the fore and main masts square rigged. The vessel is to be pro- 

lied by a compound surface-condensing engine of 500 nominal 
asquter, having cylinders 42in. and 84in. diameter by 60in. 
stroke, and steam at 90 lb. pressure is to be supplied by three large 
double-ended oval steel boilers. It is anticipated these engines 
will develope 2400 indicated horse-power on the trial trip, and givea 
speed of 12 knots per hour, 
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NEW DEEP WATER DUCKS ON THE THAMES. 


(For description see page 222.) 


CF PFVIATION 


SCALE OF FFET 
joao 


3 


SCALE OF FEET 


PROPOSED DEEP WATER DOCKS, TILBURY; MR. A MANNING 


NQ DOCK STATION 


ILBURY STATION 
= 


AND MR. ©. AHLFELOT,; ENGINEF 


Rg 


| } I 
| ly e ! 
a a! iid 
f } | | 
| 
| Ci BYATER ORDINARY SPRING TIDES 35 FEET 
iy 330.0~ DEPTH, 0F WATER 7 SS J R ORDINARY NEAP TIDES 31.FEETS.INCHES 
JE = mm iv 
THE THAMES DEEP WATER DOCKS, DAGENHAM; MR. JAMES ABERNETHY, PRES INST. C.E, ENGINEER 
|| IN 
|| 
| % 
| 1000 | JUNCTION 
| | 
| | 
| I 
| N 
NS 
\ {Y= 5 
\ 4\\ \ 
\\ ime \\\- < 
EN 
= \ S\ == y 
\\ \ SA tos 
SV ha : 
N ) 
Sr 


222 


THE ENGINEER. 


Sept. 23, 1881. 


NEW DEEP WATER DOCKS ON THE THAMES. 

THOSE supposed to be competent to form an opinion, seem to 
think that there is practically no limit to the useful extension of 
the dock accommodation of English ports. Last year there were 
opened new docks at Holyhead, Sunderland, Hartlepool, the 
Royal Albert Docks in the Thames, and others of lesser area. 
This year there have been opened the great docks at Leith and 
at Liverpool, while new docks are to be opened next month at 
Swansea, others are making rapid progress toward completion at 
Milford, and now two new docks of enormous areas are, in the one 
case proposed, and the other about to be commenced, in the 
Thames. The Royal Albert Dock, with its entrance basin and dock 
in Galleons Reach, increased the dock area of the Thames by 
81 acres, and the length of quay wall by about three miles. 
This dock is capable of admittimg the largest vessels afloat 
except the Great Eastern; it has an entrance lock S00ft. in 
length and 80ft. in width, and with a depth of 30ft. on the sills 
below Trinity high water, it will be capable of admitting any 
vessels likely to be constructed for a long time. With the con- 
tinued growth in the size of vessels for all the great trans- 
oceanic traffic, these large docks are becoming daily more 
necessary, and there seems little doubt that very few years will 
elapse before the docks in London will be empty of all but 
the smaller class of vessels. The large vessels cannot well get 
up the narrow reaches near London, and two tides are necessary 
to do it, so that besides difficulty and want of accommodation 
there is loss of time. Besides the changes necessitated by growth 
in size of ocean-going steamships, there is the growth in the 
London or Thames shipping trade, which has been at the rate of 
336,863 tons of cargo entered and cleared, and 458,000 in cargo 
and ballast during the period 1875-79. Indications, moreover, 
are that, London, or rather the Thames, will become the favourite 
departure port for the vessels of all or most of the great ocean 
liner companies, such as the Peninsular and Oriental, whose 
vessels, commencing with the Rome, will start from the 
Thames after the middle of next month. One of the 
chief objects, however, in constructing the new deep water 
docks at Dagenham, and the proposed new deep water 
docks at Tilbury, and opposite Gravesend, is the avoidance 
of the navigation of the somewhat circuitous reaches above 
these sites and below Greenwich. The Act of Parliament for the 
Dagenham Dock was obtained last session, Mr. James Abernethy, 
President Inst. C.E., being the engineer, assisted by Messrs. Bell 
and Miller, of Glasgow. 

The first point of importance that the directors and engineers 
of these docks had to consider was the selection of the best site 
on the river for their deep docks. It was essential that a spot 
should be selected which vessels of the deepest draught and 
greatest length yet constructed or likely to be constructed could 
reach with safety and convenience. This being given, then, the 
nearer the site to London the better in order to render the docks 
of practical utility to the trade of the port. The directors and 
their engineers had the whole Thames between the Royal Albert 
Dock and the sea to choose from, and it was only after the most 
careful consideration of the river, and mature weighing of the 
requirements of the trade of London, that they fixed on Dagen- 

m as the fittest site for their great undertaking. They were 
fortunate to find there, at a distance within three miles by water 
from the existing Royal Albert Dock, and only about one mile by 
road further from London than the latter dock, land of little or 
no agricultural value, skirted by the London, Tilbury and 
Southend Railway, by which their connection with the whole 
railway system of the country is secured, a deep and wide stretch 
of water in the river opposite their dock entrance, and a straight 
line of broad river with deep water running right from Green- 
hithe to the site of their docks, thus securing an easy and con- 
venient access from the sea for the largest steamers afloat. 
They rejected proffered sites in the neighbourhood of 
Gravesend as much too far removed from London for the 
object they had in view, viz., that of serving the purpose of a 
London dock, properly so-called, as in their opinion a dock situated 
some twenty-eight miles from London must be placed at such a 
disadvantage with regard to the general dock trades of the port 
as practically to be shut out from any serious participation 
therein. In a word, they had to consider the requisite accom- 
modation not only of the largest class of vessels, but also of the 
smallest, and they determined to go no further down the river 
than was necessary to secure the most favourable conditions for 
the trade of the former vessels, well knowing that to the dock 
that satisfied such conditions within the practical range of the 
City, the smaller craft would flock also. The very largest vessels 
can be safely and conveniently navigated up to Dagenham, but 
no further, and can be docked in the company’s docks at every 
tide, whether neap or spring, and this the directors and their 
engineers consider all that is required practically for the purpose 
of duly serving the foreign trade in which the large vessels are 
employed, and for filling their docks with shipping. The direc- 
tors and engineers of the dock, after considering the relative 
advantagés of different sites, concluded that it would be a great 
loss, to sacrifice reasonable proximity to London with all its sub- 
stantial advantages, and only in return to gain the somewhat 
doubtful advantage of being able to open and close the dock 
gates every hour of the day and night, which was the chief con- 
sideration that caused them to entertain at all the proposal to go 
several miles further down the river to get water deep enough 
for that purpose. 

The designs include, as will be seen by reference to 
the plan which we give on page 221, comprise a dock and 
entrance basin, having a combined water area of 150 acres— 
the whole space occupied by docks, quays, railways, and shedding 
being about 400 acres. This space, as already stated, lies between 
the London and Tilbury Railway andthe Thames. The principal 
dock will be quite independent of the Dagenham Lake, which 
will be converted into a subsidiary dock ; but the supply of fresh 
water brought down by the Bream rivulet will be used to fill 
both docks, thus making them practically independent of the 
Thames for a supply, and at the same time affording better 
water. It is intended to use the same fresh water supply in the 
graving docks, and to drain into the Thames. The depth of 
water inside the docks will be no less than a minimum of 34ft., 
corresponding with the fine reach of the deep stream in the 
Thames on the Dagenham side of the river. From several 
engineering points of view the site, of the new docks presents 
peculiar advantages. It is, like all that part of the Dagenham 
and Barking marshes originally rescued from the Thames by 
Cornelius Vermuyden but into which the Thames broke in 1707, 
hence the name Dagenham Breach,'below the level of the river, 
from which it is protected by an embankment. This fact 
enormously reduces the quantity and cost of excavation work, 
for the excavation of a dock of 150 acres area the spoil taken 
out will raise the surrounding portion of the 400 acres about 12ft., 
and thus much of the usual cost of shifting the~spoil, which in 
this case lies over the gravel, will be obviated. The réyimé of the 
river, as somewhat affected by the works of Vermuyden and Capt. 
Perry, who repaired the breach, has provided sufficient scour and 
consequent depth of water outside the lock gates, to give depth 
vf 35it. of water over the sill at spring tides, and 31ft. 8in, over 


the sill at neap tides, which will enable the dock to accommodate 
vessels of the size of the City of Rome, while there are no 
dangerous reaches below Dagenham to prevent the easy approach 
of vessels six hundred feet in length. The entrance lock is 
to be 100ft. in width, a width Mr. Abernethy has adopted else- 
where, so that even the Great Eastern could enter this dock if 
the entrance lock were made 10ft. longer than at present pro- 
posed, namely, 675ft. It will be seen from our plan that the 
London, Tilbury, and Southend railway runs along parallel to 
the ends of the docks, and that sidings and junction lines from 
it to the whole of the quay walls can be laid as indicated by 
lines on the plan, so as to secure direct and easy transport from 
dock to rail, while on the eastern portion of the land acquired 
there is a large space for railway extension. It will be seen that 
the Dagenham Lake will be stopped off at the north-east corner 
of the Eastern Dock by an embankment forming part of the 
dock wall. There a fresh water reservoir will be formed, and 
the outer part of Dagenham Breach will be converted into dock. 
Owing to the low level of the land within the old embankment, 
which is shown in dotted lines, and to the utilisation of the 
Dagenham Lake, it is estimated that the cost of these docks will 
not exceed about £1,500,000, or as the total water area is 
150 acres, £10,000 per acre, which, it need hardly be said, is 
extremely low. 

In fact, the Dagenham Docks will be by far the cheapest docks 
connected with the Port of London. A contract has been framed 
to carry out the designs of Mr. Abernethy, and the estimated 
cost of £1,500,000 includes equipment, railway sidings, immense 
sheds, and all necessary machinery for the most economical 
working of the traffic. To judge of the relative economy of the 
cost of construction, we have only to refer to the following table 
giving the respective amounts of the dock water area of the 
different dock companies of the Port of London at which the 
general dock trade of the port is now being carried on, for it 
must be remembered that ina given port the measure of the 
dividend-earning capacity of a dock is the relation of its dock 
water area to its share and bonded capital : 

Cost per acre 
of dock 
water area. 
£31,623 


Capital in shares Dock water 
and bonds. area in acres. 


£3,352,052 106 


Name of company. 

1, East and West India Docks .. 
2. London and St. Katharine Dock 
Company, including the Vic- 
toria and Royal Albert Docks 211 £46,103 
3. Millwall docks a tee : 36 £36,850 

Whereas the Thames Deep Water Company’s 150 acres, even 
supposing the whole of their share and bonded capital of 
£2,000,000 expended, would not exceed £13,333 per acre. 

The area of the quays is 350 acres, while the length 
of the quays is 28,200ft., or 5°34 miles. Two graving docks are 
provided, each S86ft. in width at top and 65ft. at bottom, and 
600ft. and 500ft. in width respectively. 

The proposed deep-water steam dock at Tilbury is not in 
water area much more than one-third that of the docks at 
Dagenham, but a very large quay area and quay wall length are 
to be secured by the arrangement of the dc ick plan as shown on 
page 221. It appears that the East and West India Dock Com- 
pany has been for some time seeking a scheme for extending the 
steamship accommodation which the South West India Dock 
afforded. According to a circular addressed to the proprietors of 
these docks, a scheme for enlargement was contemplated two 
years ago, but was abandoned as being on too small a scale. 
Subsequently another scheme was considered, which proposed 
converting part of the company’s premises known as the Osier 
Bed into a deep dock, and had this plan been carried out, it 
might have enabled the company to retain itssupremacy. Now, 
however, the Tilbury Dock scheme has been brought forwaré 
and is to be placed before the company at a special general 
meeting on the 30th inst. for approval. Meanwhile the necessary 
land has, it is said, been already secured. The designs of the 
dock are from the plans of Mr. A. Manning, the engineer to the 
company, and the inception of the entire scheme is due to that 
gentleman and to Mr. F. C. Ahlfeldt, the manager of the Mill- 
wall Extension and East and West India Dock Company's 
railways. 


The scheme provides for the construction of a deep-water 
dock with 62 acres of water and 480 acres of land at Tilbury, 
opposite Gravesend, on marshes lying between the London, 
Tilbury, and Southend Railway and the river,as shown on the 
plan page 221. The river entrance will, if the scheme is 
sanctioned by the shareholders—and the necessary powers for 
construction granted by Parliament—be 200ft. wide, opening into 
a tidal basin 15} acres in extent, a depth of 26ft. of water at low 
spring tides, and 41ft.at high water ; thus enabling vessels drawing 
between 25ft. and 26ft.to enter or leave at the lowest state 
of the tide. The lock entrance will have a width of 80ft., and a 
total length of 700ft., with 40ft. on the outer and 35ft. on the 
inner sills below high water level ordinary spring tides. The 
lock will be fitted with three pairs of gates, and the outer 
chamber for locking vessels of ordinary types will be 500ft. in 
length, with a depth over the sill of 25ft. at low water, and 40ft, 
at high water spring tides ; thus enabling vessels of 25ft. draught 
to be immediately passed into the inner docks; should they 
arrive even at the moment of low water spring tides. The dry 
docks will be in line nearly parallel to the entrance lock. They 
will be made in one length, 80ft. wide at invert, 27ft. deep on 
cills, the total length being 825ft., divided off by a caisson at 
400ft., 450ft., 500ft., or 550ft. from the north or inner end. 
This arrangement gives special advantages in adapting the dry 
docks for vessels of various lengths; and tends to economy of 
construction and working, and also serves as an alternative 
entrance to the wet docks. Another graving dock may be con- 
structed, if thought necessary, at the site indicated by the 
dotted lines near the word caisson of the large graving dock, near 
the centre of which the word caisson should have been placed. 

The Inner docks, or docks proper, consist of main and three 
branch docks, having a total quay length of 15,000ft., and giving a 
total of thirty working berths, averaging 400ft. long, two coaling 
berths, provided with elevated coal staiths and shoots for loading 
vessels simultaneously on both sides, and one fitting-out berth 
with shears to lift 100 tons. The land acquired affords room for 
a very great extension and second entrance, as shown by dotted 
lines. The whole of the works can be constructed without 
cofferdams, or any temporary works, so that, it is thought, the 
dock could be completed, equipped, and opened for traffic within 
two years from the date of actual commencement. 


It is proposed to construct sheds or warehouses of large 
capacity at all the berths, as shown on the plan by shaded areas, 
and the lines of railway will have a convenient junction with the 
main line of the London, Tilbury, and Southend Railway, and 
therefrom with the great trunk lines of the kingdom. The sheds 
are proposed to be of 120ft. width in two bays. The distance of 
the site from London, namely, about twenty-eight miles, has 
serious disadvantages, such as loss of time and extra costs, but 
passenger communication with the City will be accomplished 
by special trains in 35 minutes, without ckange of carriage. It 
is proposed to construct the dock walls of concrete faced with 
brick in cement, and capped with stone, 


The following is the estimated cost of construction and equip- 
ment of the proposed Tilbury Dock :— 


Purchase of land and buildings on site, including com- 


pensation, less valucof buildings, works, and machinery £ 

Dock work and graving docks, including railways, 


Offices and residences —.. 12,000 


Hydraulic engine-house, engines, | mains, machinery, 
and cranes on quays, electric lighting, and water 


Tugs, dredgers, pontoons, hoppers, boats, moorings, 

Legal charges, &c. 4 10,000 


Engineering and all preliminary charges, except legal 
and land surveyor’s expenses .. ++ 45,000 
Plantand gearfor working rolling stock, locomotives, &c. 25,000 
+e ee ee 1,096,000 


It is believed that when twenty out of the thirty berths are 
regularly occupied, the earnings will pay a good dividend on this 
sum. It is, however, a much larger cost per acre of water than 
that given above as the estimated cost of the Dagenham docks, 


MESSRS. GALLOWAY AND SON’S COMPOUND 
ENGINE. 

THE motive power for the woollen machinery exhibited at the 
Crystal Palace is supplied by the compound condensing engine 
which we illustrate this week on page 224. The cylinders are 
ldin, and 24in. diameter and 2ft. 6in. stroke. The air pump 
bucket is 8in., and the fly-wheel 15ft. in diameter. The driving 
strap is S80ft. long and 18in. wide, and the driving pulley is 
6ft. in diameter. The engine is placed in one of the bays 
on the north side of the Palace near the orchestra, and it 
drives a lay shaft beneath the floor and behind it, from which 
motion is given to all the spinning and carding machinery by 
belts coming up through the floor. The engine is a very fine 
piece of work, substantial, and of excellent finish. The con- 
denser is of the ordinary jet type. The variable expansion is 
effected by a modification of Pius Fink's well-known link gear, 
which is, in our opinion, far superior in performance on the 
whole to the modified Corliss gear fitted to the somewhat 
similar engine exhibited at Paris by Messrs. Galloway and Sons 
in 1878. We may add that in this view the firm coincide, and 
they sell at least twenty engines with the Fink gear for one with 
the instantaneous cut off. Such an engine as that at the Crystal 
Palace, with Galloway boilers, is guaranteed by the makers not 
to use more than 21b, of coal per indicated horse-power per 
hour, the boiler pressure being 70 lb., and the speed 70 revolu- 
tions, or 350ft. of piston per minute. The Crystal Palace engine 
under these conditions indicates 125-horse power, but several 
similar engines are doing 140-horse power. Messrs. Galloway 
and Sons have made a very large number of these engines, 
which, being self-contained, meet with great favour abroad. 


PENINSULAR AND ORIENTAL STEAM NAVIGATION CoMPANY.— 
The Clyde, built and engined by Messrs, Denny Brothers, of 
Dumbarton, of 4100 tons register, went her trial on the Clyde on 
the 13th inst., and attained a mean speed of 15°9 knots—equal to 
184 miles—per hour, the horse power indicated being 4900. This 
vessel is fitted with all the recent improvements, the saloon and 
decorative work being completed in a very artistic manner. The 
Clyde will be despatched from London to Calcutta on the Ith 
October. 


HULL AND BARNSLEY Rattway.—The works of the dock in 
course of construction in connection with this line have made great 
—- during the last few weeks. The river embankment is 
veing rapidly raised, and in some parts is only 5ft. below high- 
water mark, As many as fifty cargoes of chalk are discharged 
every week. A great part of this material is brought from the 
quarry of Messrs. Lucas and Aird, at Barton; but the progress 
made is so rapid that at present they find their own quarry will 
not supply all the chalk required, and much is also obtained from 
other sources, A large por naxranad which will contain about 1500 
. and which is being constructed in front of the entrance, is 
veing pushed with all vigour. Preparations are being made for 
continuous work, night and day, and in a few days there will be 
two powerful electric lights in use, and these will enable the work 
to proceed continuously. A powerful double dredger is at work 
removing the Hebbles Shoal ma the front of the entrance, and 
the material dredged is carried in iron hopper barges behind the 
chalk embankment, and assists in filling up the quays. The con- 
crete foundations of the north wall of the dock are being laid, and 
upwards of 150,000 cubic feet of stone have been deposited on the 
work, so that, when once commenced, the masonry of the dock 
walls will progress without any dclay whatever. It is expected 
that the foundations will be ready, and the first stone laid, in a 
few weeks. The stone is all brought from the fine quarries near 
Leeds and Harrogate, and is of the hardest description. Large 
lime kilns and other plant have been erected for the preparation of lime 
for the works. Upwards of 80,000 tons of lime are required for the 
work, and this will all be made from blue lias lime imported from 
Lyme Regis, in Dorsetshire, and burnt on the dock works. The 
main excavations are being pushed with much vigour, and the two 
graving docks will very soon be ready for timber and mason 
work. A large steam ‘‘navvy” and a couple of steam “gra 
dredgers” are objects of much interest to visitors to the works. 
Although the progress made has been so satisfactory, the rate at 
which work can be done is much limited by the fact that, until the 
outer bank is completed and the tides excluded, the contractors are 
only able to work over a small area. At present, nearly 1000 men 
and eleven locomotives are working daily; also numerous steam 
cranes and other engines of various descriptions. With regard to 
the railway, in a few days the embankment will be commenced of 
the Hull section of the line. For several days an engine has been 
steadily at work tipping chalk and earth from the cuttings beyond 
Willerby, on the piece of ground near the Scarborough goods 
branch of the North-Eastern Railway. A bridge over this line is 
built, and the wrought iron girders have been lifted into their 
— ; the girders have already been placed on the bridge over the 
scarborough passenger branch. This part of the line has been 
rather a busy scene lately, as several bridges had to be built on 
piles driven more than 25ft. below the surface. All the bridges 
are now built between Spring-bank and the Beverley-road, so there 
will be nothing to delay the progress of the embankment. The 
bridge over the Beverley-road will be commenced almost immedi- 
ately on the east side of the river Hull. A start has been made 
on the bridge and viaduct over the Sutton Drain. This will be 
rather a big work, as the railway has to be carried over the North- 
Eastern Railway, a few yards from where it crosses the Sutton 
Drain. From the Sutton Drain to the Withernsea branch of the 
North-Eastern Railway all the brickwork is finished, and in a few 
days the girders will be lifted on the Holderness-road Bridge. 
Although the works have only been in hand a few months, nearly 
all the bridges are either finished or in hand. About 400 cubic 

ards of brickwork are built per week, and the work is generally 
in a forward state. There is a surface line over the whole length, 
and on the western portion a small locomotive takes the place of 
horses to move the wagons, 
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RAILWAY MATTERS. 


THE Queensland Government are not expected to introduce the 
transcontinental Bill this session. 

AN agitation has been commenced at Albany, New South Wales, 
for connecting Germantown with the Great Southern Railway by 
a tramway. 

THE — is announced from Krasnovodsk of the trans- 
Caspian military railway, the rails having been laid as far as the 
terminal point at Kyzil-Arvat. 

THE Monument of London will, it is expected, be taken down 
during the construction of the Tower Hill underground station, It 
will be re-erected on the same site. 


Tue Canada Pacific Railway is completed as far as Sandy Hills, 
a point about 100 miles west of Winnipeg. It is expected that 
another ninety miles will be completed before the end of the year. 

A CONTEMPORARY understands that negotiations are said to be 
pending for the transfer of the Louth and Lincoln Railway to the 
Great Northern Railway Company. 

THE report of the Commissioners for Railways of New South 
Wales, just published, shows that the expenditure in 1880 was 
£13,042,041, and the earnings £513,219. Eight hundred and forty- 
nine miles of line were open for traffic, and 347 in course of con- 
struction. 

THE St. Gothard Railway has been officially inspected by an 
international commission, the members of which were conveyed 
through the great tunnel without change of carriage or going any 
part of the way on foot. A great deal of work remains to be done, 
and it is not probable that the mails will begin to be regularly 
carried through the tunnel on wheels before January next. 

In the beginning of 1846, when a Broadway elevated railroad 
was discussed | illustrated in the Scientific American, it pro- 
bably seemed extravagant to suggest hourly trains on asingle track 
in Broadway. The most active imagination would scarcely have 
gone et the prediction that half-hourly trains on a double 
track would be required. Now wkatdowesee? Four double lines, 
comprising 32 miles of elevated track, on which are run an aggre- 
gate of over 3000 daily trains, as shown by the inventory of pro- 
perty of the Manhattan Elevated Railway Company. It appears 
that to carry on this enormous traffic 200 locomotives and 600 cars 
are used, which stop at 161 stations, the force employed being 
about 3000 men, whose pay exceeds 5500dols. per day. As many 
as 274,000 persons have been carried in a single day, who paid 
about 18,000 dols. for the accommodation. 

WRITING upon the proposed railway between Barnsley and 
Bradford by way of Dewsbury and the Spen Valley, the 
Leeds Mercury says that it is attracting much attention in 
Dewsbury and elsewhere, and recalls the fact that during the time 
the Railway King was in the zenith of his power a company was 
brought out for the formation of a railway to run between that 
town and Barnsley. Like many other wc Hho vet brought out 
at the same period, it collapsed, to the very great regret of the 
townspeople, who saw in it an opportunity of getting to the 
Barnsley coal-fields for the fuel required for households and manu- 
factures, Since then the population of the heavy woollen district 
has doubled, and the Spen Valley, which then had a comparatively 
small number of inhabitants, is now thickly peopled, pe contains 
numerous large woollen mills and other important works. 

A NEW arrangement for the protection of points and prevention 
of accidents on single lines and branches to quarries, &c., has been 
brought out by Mr. William Pinkerton, engineer to the Ballymena 
and Larne Railway. It consists of an iron box or cover for the 
point levers, with a loek so arranged that the door can only be 
Pane by the train staff of the section; a bar or horn attached to 
the levers prevents the door being shut while the points are open, 
and as the staff cannot be removed from the lock until the door is 
shut, itis impossible for the train to leave until the points are 
closed. The sidings being opened only for trains carrying 
staff, no signals are soon thus effecting a considerable 
saving, not only in the original cost of signals, connections, 
and extra levers, but in lighting, maintenance, and wages, and the 
arrangement is so simple that the duties of pointsman can be per- 
formed by any of the train officials. It is impossible to tamper 
with the lock, as a strong iron escutcheon instantly closes over the 
orifice on the withdrawal of the staff, and cannot again be raised 
until the staff is brought into requisition. 

THE aggregate yearly additions of rolling stock to the lines of 
the United Kingdom in the years 1871-80 averaged 369 engines, 
1146 passenger trains, and 12,303 goods trains, vehicles. The rate 
of increase in the period for the three classes of stock stood, 
relatively—engines 33 per cent. increase, carriages 34 per cent., 
and wagons 40 per cent. Allowing for traders’ wagons taken over, 
it would appear that the additions in each class have been in 
about the same ratio. Relative to mileage of line open the supply 
is now very much larger than ten years ago. The number of 
engines is now equal to 0°75 per mile of line, as against °65 in 
1871. This being the average, some lines must be Very short of 
locomotives, for on the best equipped lines there are from 1°5 to 
2°5 locomotives per mils of line worked. Passenger carriages 2°28 
as against 1°09; and goods wagons 21°84 as against 18°27. Rela- 
tive to traffic receipts, these, and the supply of rolling stock, can 
only be oe ge upon the average earnings of the three classes of 
rolling stock. It would thus appear that in 1871 each engine 
earned £4679, and in 1880 £4704. In 1871 each passenger train 
vehicle earned £675, and in 1880, £666. In 1871 each wagon 
earned £4, aud in 1880 £91. The Railway News points out that 
as each engine now earns more than ten years ago, the supply 
numerically cannot have been unduly increased. 

THE report of Major-General Hutchinson to the Board of Trade 
on the collision which occurred on the 6th July, at Wymondham 
North Junction, on the Ely and Norwich section of the Great 
Eastern Railway—when the engine of the 11.57 a.m. down passenger 
train from Wymondham to Tivetshall, while crossing from the 
down main line to the down line of the Forncett branch at 
Wymondham North Junction, was struck by an unattached engine 
and tender running on an experimental trip on the up main line 
from Norwich to Wymondham—concludes :—* This collision was 
caused by the want of proper care on the part of the driver of the 
unattached engine. This engine—No. 247—was fitted with an 
automatic Westinghouse brake, actuating blocks on the four hind 
wheels of the engine and the six wheels of the tender, as well as 
with the ordinary tender hand-brake. Two previous stops had 
been made, at Trowse and Hethersett, when the air-brake had 
acted well. On approaching Wymondham North Junction, the 
driver found both the up distant and up home signal against him ; 
but apparently expecting the home signal to be taken off, he 
approached it at so high a speed that, notwithstanding the 
= brake at his disposal, he overran the home signal by a 
distance of thirty-five yards, and came into collision with the 
engine of the passenger train on the junction crossing. As the 
air-brake had been acting properly at Hethersett a few minutes 
presen and was found to be in working order after the collision, 

cannot credit the driver’s statement that he applied it half-way 
between the junction distant and home signals, or some 500 yards 
from the point of collision, and that, finding it was not taking 
effect, he himself applied the tender hand-brake. It would rather 
oun that the air-brake was applied when the engine was close to 
the home signal, and that the driver, seeing that there was then 
not time enough for it to take effect, endeavoured to supplement 
its action by himself applying the tender brake. This collision 
shows that the working of the block system, as carried out at 
Wymondham North Junction, where the rules permit that ‘line 
clear’ may be given to Hethersett for a train due to stop at 
Wymondham when the main up line is being crossed, is not suffi- 
cient to insure the safety of the public. This requires that the up 
line should neither be crossed nor fouled when ‘line clear’ has 
once been given to Hethersett, and vice versd.” 


NOTES AND MEMORANDA. 


DvninG the Congress of Electricians at Paris, Mr. Graves caused 
some surprise by asserting that in our telegraph practice we are 
able to transmit messages at the rate of 200 words a minute. M. 
Cochery, Minister of Posts and Telegraphs, after addressing the 
meeting, offered to place a long line at Mr. Graves disposal, to give 
every facility, and to pay all expenses nommany te have a fair 
trial of it. On our longest line, namely, from London to Aber- 
deen, an average rate of 180 or 200 words a minute is attained. 

In an account of a continuation of experiments on the fluid 
density of certain metals, by Prof. W. Chandler Roberts, F.R.S., 
and T. Wrightson, C.E., the foilowing table containing the results 
obtained is given :— 

. Percentage of change 
solid. 


in volume. 
Decrease 
Tin os 77025. ” 6°76 
Silver 10°57 .. 951 99 112 
Iron 6°95 6°88 1°02 

THE seventh report of the British Association C ttee on 


Underground Water ry x shows that the Permian, Triassic, and 
Jurassic formations of se and Wales are capable of ager | 
from 5in. to 10in. of annual rainfall, giving a daily average yiel 
of from 200,000 to 400,000 gallons per square mile per day. The 
area occupied by these formations is, in round numbers, Permian 
and Trias, 8600 square miles, and Oolites, 6600 square miles, 
capable of yielding 1720 million and 1320 million gallons respec- 
tively, at the lowest rate of absorption, or, united, a supply for 
100 million people, at 30 gallons a head. At the meeting Mr. De 
Rance described the water-bearing condition of the Yorkshire area, 
and stated that the investigation would now be extended to all the 
porous rocks of South Britain. 


THE increased number of telegrams from year to year shows that 
the reduction of tariff and the greater facilities offered for using 
the telegraph are much appreciated by the Parisians. In 1880 the 
number of messages, for the capital. only, was 969,177, yielding 
579,857f. In these figures are included the pneumatic telegrams, 
the adoption of which system took place in 1879; and of these 
334,445 were telegram cards, which produced 120,483f., and 
123,800 closed messages, which yielded 68,914f. The reduced tariff 
for the pneumatic system came into force June 1st, 1880, telegram 
cards being reduced from 50c. to 30c., and other messages from 75c. to 
50c., and the increase in the number of messages was very marked. 
Between June and December, 1879, there were 100,335 telegram 
cards and 25,657 closed messages, whereas in the same period last 
year there were 234,907 cards and 95,713 messages—an increase of 
134 and 259 per cent. respectively. 


A REMARKABLE wood, known as “‘ mountain mahogany,” is said 
to grow in Nevada. A local paper thus describes it :—The trees do 
not grow large. A tree with a trunk a foot in diameter is much 
above the average. When dry, the wood is about as hard as box- 
wood, and being of very fine grain might, no doubt, be used for the 
same purposes. It is of a rich red colour and very heavy. When 
well seasoned it would be a fine material for the wood carver. In 
the early days it was used for making boxes for shafting, and in a 
few instances for shoes and dies in a quartz battery. Used as a 
fuel it creates an intense heat. It burns with a blaze as long as 
wood would last, and is then found—almost unchanged in form— 
converted to a charcoal that lasts about twice as long as ordinary 
wood, For fuel a cord of it always brings the same price as a ton 
of coal. The only objection to it is that it creates such an intense 
heat as to burn out stoves more rapidly than any kind of coal, 
however bad. 


In an article on japanning, the Scientific American says the 
work to be japanned is cleansed, dried, and warned. If of wood or 
other porous material it is given while warm several coats of 
wood-filler, or whiting mixed up with a rather thin glue size, and 
is, when this is hardened, rubbed down smooth with pumice stone. 
It is then ready for the japan grounds. Wood and similar 
substances require a much lower degree of heat and usually a 
longer exposure in the oven than metals, and a higher temperature 
may be employed where the japan is dark than when light. The 
japanner’s oven is usually a room or large box of sheet metal, 
heated by stove drums and flues, so that the temperature indicated 
by a thermometer or pyrometer can be readily regulated by 
dampers. The ovens are also provided with a chimney, a small 
door, and wire shelves and hooks. The ovens must be kept 
perfectly free from dust, smoke, and moisture. <A good, cheap 
priming varnish for work to be japanned consists of pale shellac 
2oz., pale rosin 2 0z., rectified spirit 1 pint. Two or three coats of 
this is put on the work in a warm dry room. 

In the ‘‘Second Geological Survey of Pennsylvania, 1875 to 
1879,” by John F. Carll (Harrisburg, 1880), the author says that 
the origin of petroleum is in some way connected with the vastly 
abundant accumulations of paleozoic sea-weeds, the marks of which 
are so infinitely numerous in the rocks, and with the infinitude of 
coralloid sea animals, the skeletons of which make up a large part 
of the limestone formations which lie several thousand feet below 
the Venango oil-sand group, scarcely admits of dispute; but the 
exact process of its manufacture, of its transfer, and of its storage 
in the gravel beds, is utterly unknown. That it ascended rather 
than descended into them, seems indicated by the fact that the 
lowest sand holds oil when those above do not, and that upper 
sands hold oil where they extend beyond or overhang the lower. 
The chemieal theory, so called, which looks upon petroleum as con- 
densed from gas, the gas having been previously distilled from the 
great black shale formations—Marcellus and Genesee—must face 
the objection that such a process, if chemically possible, which is 
doubtful, ought to have distributed the oil everywhere, and per- 
manently blackened and turned into bituminous shales the entire 
thickness of this part of the earth-crust for several thousand feet. 
It fails to explain the petroleum obtainable from the cannel coals 
and from the roof shales of bituminous coal-beds; and it fails also 
to explain the entire absence of petroleum from immense areas of 
not only shales, but sand and gravel rocks, equally underlain by 
the Marcellus and Genesee formations. 

In a paper on ‘‘ The Water Power of Niagara,” read before the 
recent Bankers’ Convention at Saratoga, Mr. Delano described a 
remarkable development of power at Niagara Falls, soon to be com- 
pleted. There will be three turbines, 4ft. in diameter, with 80ft. 
of head fed by a tube 7ft. in diameter, each turbine giving 1000- 
horse power, with the whole power of the great lakes and the 
Niagara river to re-enforce them. Some of the rivers which have 
been dammed for the benefit of mankind, and the force which they 
furnish reduced to the standard of horse-power, are given as 
follows by the Scientific American:—The Passaic, at Paterson, 
N.J., 1000-horse power ; the Merrimac, at Lowell, 10,000; the 
Mohawk, at Cohoes, 14,000 ; the Connecticut, at Hadley, 17,000; 
the Androscoggin, at Lewiston, 11,000 : the Housatonic, at Canaan 
Falls, 3000 ; the Mississippi, at the Falls of St. Anthony, 15,000 ; 
the Oswego, at Oswego, 4000. The sum total of these is 75,000- 
horse power. But this is used over again on an average not less 
than three times. This would show a larger total of 225,000-horse 
power. There are also very many smaller streams in all the hill 
sections of the country which are utilised, and may furnish an 
aggregate, used and unused, equal to the last-named total of 
225,000, thus giving a grand total of nearly 500,000-horse power, 
distributed over a wide extent of country, and supplying in their 
way the wants of 50,000,000 of people. From data furnished by 
the United States Lake Survey Bureau in 1875, it appears that the 
average flow of the river above the falls is 10,000,000 cubic feet per 
minute. Converting this into horse-power under a head of 
200ft., we have a grand a te of 3,000,000-horse power—a 
a force that would supply the economic wants of 000,000 
people, 


MISCELLANEA. 


A New lighthouse at Barrenjuly, New South Wales, has been 
completed at a cost of £16,000, and an official visit made by the 
Marine Board. The light is 370ft. above high-water mark. 

Sir W. Hart Dyke has recovered £7950 compensation froin the 
Darenth Valley Main Sewerage Board for damage done to his 
estate, Lullingstone Castle, by the sewer laid through it. He 
claimed £20,000. 

THE Plumbago Crucible Company, Battersea, has been awarded 
the gold medal at the Frankfort Exhibition of German patented 
manufactures, for its ‘‘ Salamander” crucibles, which do not 
absorb moisture or require annealing. 

THE Iron Wire, Wire Rope, and Fencing Company, of West- 
minster, has just completed the execution of a very large con- 
tract for over 254 miles of wire fencing for the South Australian 
Government to the value of nearly £15,500. 

MINING engineers have just discovered at the Earl of Dudley’s 
Broad Lanes Colliery a bed of coal, 14 yards thick in some parts, 
and at a distance of but six yards from the surface. The coal is 
said to be of good quality, and will be got out by means of open 
works, shafts being dispensed with. 

THE following is the result of a trial of 1000 lb. of coal from the 
Indwe, South Africa, as given by the Colonies and India:—Gas, 
per ton of coal, 6011 cubic feet; illuminating power, 13 sperm 
candles; specific gravity (air 1000), 600; coke per ton of coal, 
1455 lb.; ash in coke, per ewt., 26. 

As people in the country villages have been unable to see the 
apertures in the wall letter-boxes after dark, Mr. Rea, the Post- 
office Surveyor for the Eastern Counties district, has caused the 
apertures of the wall boxes in the neighbourhood of Cambridge 
to be encircled with luminous paint. The experiment has been 
successful, 

It seems that the great landslip at Elm was more due to 
slate quarrying than to rain. The quarrymen had gradually taken 
out the props, as it were, and let the mountain down. Just as in 
other cases, the disintegration of the foot rocks of mountains has 
taken away the retaining wall in the natural work of levelling the 
surface of the globe. The number of deaths at Elm seems to be 
nearer 115 than 200, most of whom had just left church ; but 
besides these there are some workmen and visitors who may oon- 
siderably increase the number. 

AccoRDING to an American contemporary, the enlarged Welland 
Canal has not progressed very rapidly towards opening—though 
nearly completed—for some time. It was to be opened July Ist, 
but it was found that the mechanism designed for working the lock 
gates were inadequate. Recently it was expected that the opening 
would be September 1st, but no announcement of such opening has 
been made yet. There is time enough yet this year to test the 
improvement, which, however, will not be complete this year, 
extra care being required in some of the locks, and the full depth 
not being available. If effective at all, it will probably be felt first 
by the boatmen on the Erie Canal, who have been having a very 
unprofitable season, but this week have secured a little advance. 

THE calendar for the sixth session of University College, Bristol, 
shows a course of lectures extending over all or nearly all the chief 
branches of a liberal and scientific education, but special attention 
has been paid to the chemical and engineering departments. Each 
combines theoretical with practical instruction. In the former 
laboratory work, both in the day and evening, supplements the 
instruction given by general and technical lectures ; and in connec- 
tion with the latter, arrangements are made by which students 
attend lectures at the college during the six winter months of the 
year, and gain their practical experience during the summer 
months, when they work as articled pupils in the offices and work- 
shops of leading engineering firms of the neighbourhood. The 
instruction in experimental physics is kept abreast of the rapidly- 
increasing requirements of the age, and in this subject, as well as 
in geology, special provision is made for the wants of the engineer- 
ing students. 


WE understand that the refrigerator recently erected at the 
Royal Victoria Docks by Messrs. J. and E. Hall, of Dartford, to the 
order of the Directors of the London and St. Katharine Docks Co., 
has given great satisfaction. The refrigerator was erected for the 
purpose of receiving the frozen meat imported from Australia, the 
freezing chamber and accessories having been fitted up by the engineer 
to the Docks Company. We hear that the company are so well 
pleased with the results obtained, that they have ordered a second 
and larger refrigerator of Messrs. Hall, which will be constracted 
on a more recent, simpler, and improved principle, and will shortly 
be in full operation. The consignment of meat brought over by 
the s.s. Cuzco was frozen by one of the refrigerators of the original 
design of this firm, as made for a company in Australia. Two 
more machines of a similar kind to those about to be used at the 
Docks are about to be sent to the same Australian company. 
The Peninsular and Oriental and other companies are also adopt- 
ing this system of refrigeration. 

On the night of the 16th September inst. the first practical appli- 
cation of stored electricity to the lighting of interiors took place in 
the smoking-room of the Junior Carlton Club. The room is 
ordinarily lighted by a modified form of sun-burner, with about 
twenty-five gas-burners in it. Beneath this has been suspended a 
shade somewhat like the shade of an umbrella, and in this fifteen 
British incandescent lamps are placed. The electricity came from 
accumulators which were placed in the basement of the building. 
These had been charged with electricity at the Hindon-street 
works of the British Electric Light Company, and had been brought 
into the club only a few hours before the lighting-up took place. 
The accumulators used are on the Faure principle, and each cell is 
about 1din. x 9in. x4in. The number of cells was forty. They 
were sufficiently charged to last about six hours. This application 
practically shows the immediate scope there is for the recent great 
advancements in electrical science. The light has been brought 
into the club through the desire of Mr. Martin, the secretary, to 
give the members the advantages to be obtained from the use of 
incandescent lamps. The work is in the hands of the British Elec- 
tric Light Company, whose engineer, Mr. Radcliffe Ward, person- 
ally superintended the work. The result was universally pro- 
nounced most successful. The accumulators were charged by 
Gramme dynamo-electric machines. 


THE Glasgow College of Science and Arts has just commenced 
its first session. It existed for some fifty-eight years under the 
name of ‘‘The Glasgow Mechanics’ Institute,” but the directors 
having reconstituted and r Jelled the whole character of the 
institution, and secured, by the aid of Hutchesons’ Hospital, a new 
staff of lecturers and teachers, obtained the necessary authority 
for a change of name last spring. From a perusal of the syllabus 
we observe that great efforts are being made to facilitate the 
education of young engineers, shipbuilders, architects, chemists, 
builders, and young apprentices generally belonging to and engaged 
in our various industries by evening lectures, and also for those 
who have not yet entered upon an apprenticeship by day classes in 
mathematics, mechanics, drawing, and other subjects, the fees 
being in all cases very low. At the last science and art examina- 
tion the students did remarkably well, a large percentage of all 
those who went forward having passed, and many taken prizes, and 
one obtaining second-class honours, and first in the elementary 
stage, with silver medal at the City and Guilds of London technical 
examination in telegraph engineering. Mr. William Raitt, M.A., 
B.Sc., is lecturer for mathematics. Mr. Andrew Jamieson, C.E., 
is the principal, and he takes several of the subjects. The courses 
are pretty fully set forth in the syllabus, which may be obtained 
on application to the secretary. The engineering syllabus is sent 
for 2d., electricity, &c., 1d., math tics 1d.; plete 4d. The 
tor promises to afford that technical education which has been 
found wanting in G was much as in some of the great engi- 
neering centres south of the Clyde. 
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CRYSTAL PALACE WOOL EXHIBITION. 


MESSRS W AND J. GALLOWAY AND SONS, MANCHESTER, ENGINEERS. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 
PARIS.—Madame Boyveau, Rue de la Banque, 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. TwiermeyeER, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company, 
$1, Beckman-Street, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Sca.es. —Engine divided scales are the best. 

W. R.—Jy you like to send a drawing, we will give you an opinion as to the 
merits of your invention, 

A Poor ScHo.iar.— What you propose is well knowa. It is neither more nor 
leas than the archimedean screw pump, probably invented 2000 years ago, 


not more. 
I. 8S. H.—The treatise on “ Mechanics,” published by Lockwood in Weale’s 
Series, will do you very well to begin with, Afterwards read Tyndall's 


** Heat as a Mode of Motion.” 

J. A. W. (Folkestone).— You can easily arrive at the truth by asking your 
patent agent to send you the certificate of allowance, which he cannot do if 
he has not applied for the patent. 

A Reaper or THe ENGINEER FoR Seven Years.—You will find full 
information concerning the examinations to be passed by engineers in the 
mercantile marine in THE Enoineer for 13th and 20th Sept. and 25th Oct., 


78. 

A. B. C.—(1) For information about safety valves and boilers consult Moles- 
worth's ** Pocket-book of Engineering Formul.” (2) Your second question 
does not admit of being answered, as it supplies no data on which to found 
an opinion, The probability is that the change in gearing would cffect a 
small saving in fuel by permitting the steam to be used more expansively 
than it now is, The book you naine is for sale, and ia published at the optice 
of the “ Colliery Guardian.” 


TEMPERING STEEL. 
(To the Editor of The Engineer.) 


Sir,—If “Steel” will coat his articles with soft soap before he mn 
them in the fire they will come out clean, G. M. 
Bolton, September 20th. 


NOISELESS ROAD WHEELS. 
(To the Editor of The Engineer.) 

Sir,—We have to make a street sweeping machine of either wood or 
iron, and want information as to what materials would be best to make 
the wheels of so as to cause as little noise as possible as it is drawn along 
the street. Can any of your correspondents help us ? F. G. R, 

Sunderland, September. 


A PROBLEM IN HEAT. 
(To the Editor of The Engineer.) 


= london, September 20th. QUERIST. 


SUBSCRIPTIONS. 
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Half-yearly (including double numbers) .. +» £0 14s, 6d, 
Yearly (including two double numbers) .. « £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Encineer Volume, Price 28. 6d each, 

Many Volumes of Tuk ENGINEER can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below : — Forei Subscribers paying in 
advance at the published rates will receive Tne ENGINEER weekly and 
post-free, Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

igypt, France, Germany, Gibraltar, are Japan, Matta, Natal, 
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ADVERTISEMENTS. 
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for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tesement measures an inch or more the charge is ten shillings per inch. All 
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*," Letters relating to Advertisements and the Publishing Department of the 
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BIRTH. 
On the 16th inst., at St. Bees, Cumberland, the wife of Ropert Ware, 
M. Inst. C.E., of a son. 
DEATH. 


On the 8th April last, at Tufnell Park-road, Holloway, Capt. Tomas 
— Hock ty, C.E., late of Chunar, Bengal, aged 63. badien papers, 
please copy. 
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MARINE ENGINE PROPORTIONS. 
Iw our last impression we examined Mr. Marshall's table 
of dimensions of various marine engines appended to his 
paper on “The Progress and Development of the Marine 


Engine,” read at Newcastle before the Institution of 
Mechanical Engineers, Although we have dealt with 
Mr. Marshall’s figures at some length, we have by no 
means said all that can be said on the subject. We re- 
produce the table on page 229, and our readers can _— 
to its last limit the enquiry we have begun. If they do 
they will find occupation for a considerable period. We 
have shown that the ratio which the heating surface of a 
boiler bears to the power developed is a matter of very 
little consequence, so long as certain somewhat indefinite 
limits are not over- . We shall now proceed to show 
that the extent of condensing surface supplied is of not 
more importance. We shall not go through all the cases 
stated by Mr. Marshall; a few will suffice. Let us take, 
for example, engine No. 3 in the table. The indicated 
wer of this engine is 1200 horses; the condensing sur- 
ise, 2400 square feet, that is to say, 2 square feet per horse- 
wer; consumption of fuel, 1°63 lb. per horse per hour. 
Punins to No, 14 we find 7427 square feet of condensing 
surface, and 2000 indicated horse-power. Here there are 
3°71ft. of cooling surface per indicated horse-power ; but 
this augmented area does not appear to do any good, as 
the engine consumes 1°8 lb, of coal. For No. 6 we have 
4865ft. of condenser, and 2677 indicated horse-power. 
This is 1°8 square feet per horse-power; consumption of 
fuel, 1°67 Ib. per indicated horse-power per hour. This 
is less than half the condensing surface allowed in the case 
of No. 14. Engines No, 26 have 1600ft. of condenser, and 
indicate 600-horse power; consumption of fuel, 1°945 Ib. 
per horse-power per hour; area of condensing surface 2°66 
square feet. This engine works at 90 lb., and is in every 
way better off for surface of all kinds than many of its 
fellows in the table which beat it in economy. Leaving 
condensing surface we turn to grate area,a very important 
factor, one would imagine, in marine engine economy; but 
here again we find the same diversity of practice, the area 
varying between 1 square foot for 6°43 indicated horse- 
wer, and 1 square foot for 9°8 indicated horse-power. 
he area of the grate appears within these limits to 
exercise no influence whatever on economy. 

Tt will be seen from the table that the engines with 
most heating have not usually the most condensing sur- 
face. It will be found instructive to compare two 
ships of the same power—the one with maximum, and the 
other with minimum surfaces. Let us suppose the power in 
both cases to be the same, 2000 indicated horses, and 
the engines shall also be the same, namely, two cylinder 
compound, 54in. and 97in. diameter, by 5ft. stroke, and 
480ft. of piston speed by minute. The engine with 
maximum surface we shall call A. That with minimum 
surface, B. For each indicated horse-power A will have 
3°71 square feet of condenser, 5°52 square feet of heating 
surface, and ‘15 square feet of grate surface. The con- 
sumption of fuel will be about 1:8 1b. per indicated horse- 
power per hour. B will have 1°8 square feet of condensing 
surface, 2°88 feet of heating surface, and about ‘11 square 
feet of grate surface per horse-power, consumption of fuel 
probably 1°67 lb. per horse per hour ; but we shall call it 
1‘8lb, Putting these figures into totals, we have for A 
7427 square feet of condensing surface; B will have 
3600 square feet. Of heating surface, A will have 11,040 
square feet, while B will have only 5760 square feet. The 
grate surface in A will be 300 square feet ; in B it will be 
220 square feet. There is no reason to doubt that B will 
work just as well and as economically as A ; but it requires 
no mathematician to prove that the first cost and weight 
of B ought not to exceed two-thirds of those of A. The 
shipowner who uses engines A consequently does so ata 
dead loss to himself, as compared with the shipowner 
who uses engines B; and even though’ it could be 
shown that the machinery B was overworked as compared 
with A, it would still be found very difficult to prove that 
this overwork would transfer any portion of the saving 
effected to the wrong side of the ledger. Without going 
to extremes, however, it is impossible to consult Mr. 
Marshall’s figures without seeing that the first cost and 
weight of ~~ numbers of marine engines must be much 

ater than they need be ; but no attempt is made, or can 

made, to prove that the heaviest machinery is in the 
long run the best. The table supplies ample evidence, we 
regret to say, that marine engines and boilers are pro- 
portioned by rule of thumb ; and this, while the design, 
workmanship, and material may be all that is excellent. 
Putting the matter in another point of view,it may be said 
that some ships do not work up to their full power. Take, for 
example, No. 14 in the table ; these engines ought to indicate 
about 4000-H.P. They have sufficient heating and condens- 
ing surface for this. But not to push matters to extremes, 
it is easy to see that they could indicate 3000-H.P. without 
the smallest trouble. Why are they not made to do this? 
Obviously the vessel is a nger steamer, and we sup- 
pose that her owners would rather like to run her at a 
good speed ; the engines now make only 48 revolutions per 
minute, corresponding to 480ft. of piston. If the pistons 
made 560ft. per minute, as do those of No. 27, then the 
revolutions would rise to 56 per minute, and we may 
assume that the power could be increased in the same ratio 
—that is to say, it would be augmented from 2000-horse 
to 2333-horse power—a considerable gain; but there is no 
good reason why the engines should not make 65 revolu- 
tions per minute, when the power would be 2700, and with 
a very little less expansion, and a rise in the pressure from 
70Ib. to 751b., it would be easy to get the power up to 
3000-horses. But the speed at wha an engine will run 
depends, other things being equal, on the dimensions of 
the screw propeller ; and there is every reason to believe 
that in this case the screw is too large for the engines, and 
has locked them up. The pitch is not given, but the 
diameter is 18ft. 10k, It may be, of course, that the 
owners of the ship do not wish their engines to work up 
to more than 2000-horse power. If this be the case, then 
it is obvious that they have put machinery very nearly 
twice as large as necessary into the ship. If we extend our 
inquiryto the proportions which propellers bear to the engines, 
we shall find yet more remarkable evidence of the opera- 
tion of the rule-of-thumb system, Unfortunately Mr. 
Marshall has given only the diameters of the propellers, 


It has long been considered that the propeller should bear 
some definite ratio to the engine intended to drive it, but 
‘cng seems to run in the opposite direction. Thus, we 
ve engines indicating 270-horse power driving a propeller 
12ft. 6in. diameter at 72 revolutions per minute, while 
engines of 1230-horse power have to be content with a 
13ft. propeller, revolving at 75°7 revolutions per minute 
Engines No. 20 indicate 1135-horse power and make 55 
revolutions, driving a screw no less than 20ft, 9in. in 
diameter. These engines are speeded too slowly for the 
heating surface, but not for the condensing surface. It 
would be impossible to push this part of the inquiry 
further because the data available are too limited, but we 
have no doubt that further examination would prove that 
confusion worse confounded exists among engine-builders, 
shipowners, and naval architects alike as to what are the 
roper proportions for any given screw. This ought not to 
be the case. It is true that there is wide latitude for 
diversity of practice in shaping screws, but the pitch and 
diameter ought in all cases to a definite relation to 
the engines, and the power exerted by these last ought to 
bear in like manner a relation to the ship. 

Mr. Marshall bas done admirable service in_ bringing 
facts before the world. It is almost impossible, iva, to 
over-rate the value of such a table as that which we pub- 
lish. It ought to open the eyes of the whole community 
of shipowners, and serve to convince them that it is quite 
possible they may be wasting year after year very large 
sums of money. The questions we have raised do not refer 
to the size or weights of engines. We have purposely left 
this question untouched. Heating and condensing surface 
are, however, two most important factors in determining 
the weight and cost of the propelling machinery of a _ 
and as we have seen, these may be and are frequently 
provided in excess, Chaotic as marine engine practice 
appears to be, there are, however, certain limits defined, 
which determine the proportions of engines, boilers, and 
condensers; and it is possible to deduce from Mr. Mar- 
shall’s paper a very few simple rules which will give results 
as oman fe can perhaps be got. The heating surface per indi- 
cated horse-power should be 3 square feet ; the condensing 
surface, 2 square feet ; the grate surface, ‘11 square foot 
per horse-power, or 1 square foot of grate for 27 superficial 
feet of heating surface. The weight of fuel burned per 
foot of grate per hour will be about 16 Ib., which can be 
easily done with a fair draught. If Mr. Marshall’s figure» 
are right—and we have no reason to doubt their accuracy 
—our readers may rest assured that the proportions we 
have named are thoze which will give on the whole the 
best results, and that any machinery which departs widely 
from them is either very much too big or very much too 
small for its duties. 


STEAM ON COMMON ROADS. 

THE publication of the Report of the Select Committee 
of the House of Lords on the Highway Acts again draws 
attention, amongst other things, to the question of employ- 
ing of steam on common roads, and to the bar to all 
progress in such steam locomotion which the existing ineffi- 
cient Act for the regulation of the use of road locomotives 
presents. With respect to road locomotives and traction 
engines, the Committee report that :—“ Locomotives for 
purely agricultural purposes rarely exceed 10 tons, and 
from the great service which they render to a class of the 
community who contribute very largely to the rates which 
maintain the roads, any undue restriction on their use is 
much to be deprecated ; but while the roads should be 
maintained in a condition sufficient for such traftic, there 
seems no reason why they should be kept in such a state as 
to bear, without —— compensation from the user, 
locomotives employed for purposes of drawing heavy loads 
for mineral or other traffic. Where the roads cannot be 
used by locomotives without danger to the public or 
obstruction to the traffic in narrow roads, the highway 
authority should have power to prohibit their passing, but 
in this case there should be an appeal to the county 
authority.” To these recommendations, except, perhaps,the 
last paragraph, no one interested can take any objection. 
The Committee recognise the “great service” which 
these engines render to “a class of the community,” by 
which it may be supposed they refer to agriculturists ; 
but they have not particularised what they con- 
sider to be “undue restrictions” on the employ- 
ment of road locomotives. The existing Act of 1878 i: 
notoriously obstructive, and is besides this inefficient, 
and in some respects defeats its own object, as for instance 
in the clause which makes it compulsory that an attendant 
“shall precede by at least twenty yards the locomotive on 
foot, and shall, in case of need, assist horses, and carriages 
drawn by horses passing the same,” for not only is it diffi- 
cult for one approaching the engine from the rear to 
attract the attention and get the assistance of this man, 
but the man is at some oF sas distance than twenty yards 
ahead immediately he commences to give such assistance, 
and in case of accident the man is liable to be summoned 
for not being ahead of the engine. When the report of 
the Select Committee on locomotive engines on roads was 
published in 1873, it was found that the necessity for 
some relaxation of the restrictions to the use of road 
locomotives was fully recognised ; and it was hoped that 
the recommendations of the Committee would be embodied 
in an early Act on the subject. It was not, however, 
until 1878 that another Act was , and this gave 
very little relief, and almost wholly disregarded the 
recommendation of the Select Committee of 1873. 
Committee after committee has been appointed to con- 
sider this question, and three Acts have peal yon 
in seventeen years to regulate the use of loco- 
motives, two of these having been passed in order to 
remove vexatious restrictions; and yet the law as it 
stands can only be looked upon as one standing in the way 
of all progress in the improvement of locomotives for 
facilitating transport and intercommunication between 
towns and country places not served by railway. The road 
locomotive has become more than ever necessary to agri- 
cuturists, It was seen that they would be so necessary in 
1861, for the Act of that year commences, “ whereas the 


| 
| 
Sir,—lIf I turn a current of steam at the pressure proper to 300 deg.— | 
say 701b.—into a current of air heated to 300 deg., what will take place ? 
Will the mixture have a higher or lower temperature than 300 deg. ? 
The steam cannot exist in a saturated condition at more than 212deg., 
for its pressure will fall to 15lb. on the square inch—that of air into 
which it is blown—but the air being at 300 deg. will re-heat the steam. 
The total quantity of heat will be greater in the mixture than before, yet ; 
it appears that the temperature will be less. Is this true? The steam in 
expanding down to atmospheric pressure without doing work will be 
slightly superheated—that is to say, its temperature will be about 
218 deg. instead of 212 deg. To give definite form to my question, let me 
ask if 1 lb. of saturated steam at 300deg. be mixed with 1b. of air at 
147 lb. pressure and 300deg., what will be the resulting sensible 
temperature, the mixture being to have a of 14°7 Ib. ? 
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use of locomotives is likely to become common on turnpike 
and other roads ;” yet that same Act hampered their use so 
much as to contine it to special instead of general purposes. 
The fact that the value of these engines to a most important 
section of the community is again recognised is, therefore, 
no guarantee that anything will be done to facilitate their 
employment ; and that the report of the Commission of 
1880-1 shows that it considers that “any undue restriction 
on their use is much to be deprecated,” affords very little 
hope of relief. The members of a committee appointed 
to inquire into the subject have so much evidence 
of the obstructive nature of the existing law 
and of the possible value and already extensive 
employment of road locomotives under great disadvantages 
forced upon them, that they cannot help recommending 
that the lawshould be altered. Unfortunately the labours 
of the Committee are almost wholly thrown away, 
for their recommendations are disregarded by those who 
vote in the House of Commons on the subject with- 
ovt sufficiently considering it. The existing law is framed 
so as to regulate steam on common roads as represented 
by the heavy traction engine. By far the larger number 
of engines now in use are of the agricultural locomotive or 
light traction engine type. The free use of these engines 
would not only be a great source of economy and con- 
venience to the farmer and market gardener, but to the 
consumers of the produce of farms and gardens, At 
present, however, they are used only under such restric- 
tions that the economical advantages derivable are only 
partially gained, while increased rapidity of transport for 
all vegetable and fruit produce, which would be of very 
great advantage to all, is almost entirely lost. 

The undue restrictions in the use of road locomotives 
are chiefly those on (1) speed ; (2) on the hours during 
which engines may be used ; (3) on the liability of owners 
for the repair of reads ; (4) as to blowing off steam ; (5) 
as to consuming smoke ; (6) as to walking attendant. In 


proof of the necessity for greater speed it is only necessary | 


to point out the rapidiy growing demand in country dis- 


tricts for increased railway accommodation in order to | 
place the producer in easy communication with the con- | 
sumer, and to afford country people the means of communi- | 


cation with market towns, to which they can only go at 
eon by the slow periodical carrier, if they do not possess 
1orses or donkeys of their own, and there are many who 


possess neither, but who have often urgent need of means | 


of transport. The carrier’s cart is too slow, and too 


restricted in carrying power, and the farmer and market | 


gardener find horses and wagons very costly and slow as 
compared with the cost of transport by road locomotives 
when they can employ them. Extensi-n of the maximum 
speed would be followed by the use of lighter locomo- 
tives, which could serve the requirements for passenger and 
goods traffic for numerous villages and homesteads miles 
away from railways, and which the census returns for 
1881 show are gradually being depopulated. This depopu- 
lation is most where communication with towns is most 
difficult, thus showing the necessity for improving the 
means of communication if villages and hamlets are not 
to be deserted. Light locomotives drawing two vehicles 
would offer many advantages to agricultural communities 


which could not be given by railway extensions, for these, | 


though running regularly between certain villages and 
towns, could depart from the main or usual road, when 
necessary, to take upa load. They could go to the load, 
and save farmers and others taking the load to the train. 
These trains should be allowed to run at from eight to ten 
miles per hour; but the engines should be in the hands of 
intelligent and qualified men, instead of the wholly 
ignorant men that often have charge of the traction 
engine to-day. (2) All restriction as to the hours 
during which road locomotives in the country may 
be used should be removed, for the dangers which 
belong to working such engines at night are greater than 
any in the day time, as is shown by the Board of Trade 
report on the Maidstone accident in December last. 
Engine drivers, even with good lamps, have a good deal 
of groping about in the dark to do. Their attention is 
taken off the proper care of their engine with respect to 
steam pressure, water, oiling, &c., by the necessity for 
watching the road, and keeping a look out for passing 


horses aud vehicles, which, again, they cannot either see | 


or help as in the daytime. The men are, moreover, not 
under that supervision which they would be under in the 
day. (3) Agricultural locomotives or light engines, such as 
would be used for communication between villages and 


towns for the purposes here referred to, should be free | 
from special taxation for road maintenance, and in this | 


respect the recommendation of the Committee, as above 
quoted, ought to be observed in any amendment or new Act 
which may be passed for the better regulation of, or it 


might almost be said, permission to use, steam on common | 


roads. As to4 and 5, we may quote the evidence given 
in the Maidstone inquiry already referred to, but must 
first mention the clause as to steam blowing off, which is— 
“Nor shall the steam be allowed to attain a pressure such 
as to exceed the limit fixed by the safety valve, so that no 
steam shall blow off when the locomotive is upon the 
road.” Everyone, but the members of Parliament who 
voted in this Bill for this Act, must see that this virtually 
assumes an impossibility, and makes safety valves unneces- 
sary. It imposes a fine of £10 for blowing off a little 
steam, but says nothing against using excessive pres- 
sure. A locomotive meets with an obstruction, or has to 
stop to let some uneducated horse pass. Steam, nearly 
up to safety valve pressure, continues to rise. The result 
is, as stated in the evidence above referred to, as foliows: 
“The law leads to danger. The men do not know what 
to do under the circumstances. If they blow off the 
steam they are fined ; if they keep it in they run the risk 
of explosion, and if they let it down they are fined for 
making a smoke.” We must admit that under ordinary 
circumstances a really intelligent driver and stoker can 
work an engine so as not to need to blow off or to make 
much smoke, and the Act only requires that the 
smoke shall be consumed as far as practicable. But 


exceptional cases arise ; generation of steam cannot be suffi- 


ciently checked to prevent its blowing off without tamper- 
ing with the safety valves, and magistrates and constables 
have ideas upon smoke-conswming very different from what 
either would hold after driving an engine under the 
various restrictions for a week. Except, however, in cases 
of gross carelessness or unusual delays, not much smoke 
should be emitted, and then, in the spirit of the Act, no 
magistrate could order a fine. As to the blowing-off of 
steam, it seems to be the opinion of many—and we helieve 
fines are still inflicted under bye-laws since the passing of 
the Act of 1878—that this clause of the 1865 Act is still 
in force. The Act of 1878, however, repealed it as 
far as concerns England, but it is still within the power of 
parochial authorities to make bye-laws for the regulation 
of the use of road locomotives, which may include one 
against blowing off steam. This, however, is plainly con- 
trary to the spirit of the Act, which repealed the section, 
part of which is quoted above. With respect to 6, 
we have already mentioned some objections, and need only 
to remark that the Bill, which was spoiled into the 1878 Act, 
required only that an attendant should accompany road 
locomotives on foot. 

The recommendations of the 1880 Committee will meet 
with a ditferent fate from that of those which have preceded 
them if they are carried into effect ; but the real necessity 
for reducing agricultural expenses and facilitating com- 
munication in rural districts may induce the Government 
to do something towards the removal of restrictions which 
impose great loss and inconvenience on a class already 
heavily pressed. 


THE COAST TRADE OF INDIA. 

In our issue of April 23rd for last year we offered some 
remarks under the above heading in comment on the 
old-world methods still employed in India for the carriage 
of the interportal trattic between the numerous coast towns 
of India and Ceylon. These, situated over a range of 
several thousand miles of littoral line, are populous and 
important, and considering the development the internal 
trade of both the countries named has received by the 
construction of railways, it seems extraordinary that so 
little has been done to secure the services of coast- 
|ing steamers to supersede the old and clumsily-built 
vessels which have been used from time immemorial. 
These, from their construction, are utterly unable to make 
any way at all unless the wind happens to be dead astern. 
| Anative “ dhoney,” when attempting to beat to windward, 
makes as much leeway as forward progress, being worse in 
this respect than a Dutch galliot without her lee boards. 
It is with satisfaction that we learn that a start has been 
made to remove the reproach as to such backwardness, 
| and it is with still greater satisfaction that we are informed 
| that that start has been initiated by a native merchant, 
who, by doing so, has set an example to his countrymen 
| which it isto be hoped will be widely followed. Mr. 
Tambayah is a native of Jaffna, in the island of Ceylon, 
| and is recognised as one of the wealthiest and most public- 
| spirited men in the colony. Whether or not the remarks 
we offered in our previous article on this subject 
came under his notice we are uninformed, but it is 
certain that he is acting up tothe spirit of them. An 
agent despatched by him is now in England to obtain the 
pioneer vessel of a line of small steamers which Mr. 
Tambayah designs to run between Colombo, the maritime 
capital of Ceylon, Tuticorin, on the coast of India, and 
Jatina, the extreme northern port of Ceylon. Should this 
first essay prove successful, Mr. Tambayah contemplates 
the addition of other steamers of the same class, and as 
there is at the present time a large traflic with immigrant 
| coolies proceeding from India to Ceylon, and returning 
thence after a few months of labour on its coffee estates, 
| there is a nucleus of paying traffic which the facilities 
| likely to be offered by Mr. Tambayah’s steamers is pretty 
certain to largely develope. 

The Ceylon Observer has recently been discussing the 
desirability of improving the existing harbour—it hardly, 
+we believe, deserves to be so called—at the proposed 
terminal port of call, Jaffna. A large trade exists thence 
to the southern Indian ports; and with improved 
harbour accommodation and regular steam communication, 
| this may be expected to greatly increase. We understand 
the contract for the first vessel—which is to be called the 
Lady Longden, out of compliment to the wife of the 
present Governor of Ceylon—has been taken by Messrs, 
Forrest, of Limehouse. She will be but a small boat, 
being about 220 tons builder's measurement, and having 
engines of 40-horse power nominal. Although only a 
little craft, every care is being taken by the superintending 
engineer charged with her construction to ensure her being 
titted in the highest degree for the work she will have 
to perform. Steel exclusively will be used in her con- 
struction, the light draught essential to her passage over 
the shallow bars so common at the entrance of Indian 
harbours and rivers necessitating such material being 
used, even if it were not decided upon for other well 
known reasons. Special arrangements will be provided for 
the carrying of the large numberof deck passengersexpected, 
while accommodation between decks will give shelter 
to such of them as may require it in the event of illness 
or bad weather. Ventilating arrangements will be fully 
considered, though the fitting of some of these is to be 
deferred until the Lady Longden has made her passage, it 
not being thought desirable to pierce the decks of so small 
a vessel more than is absolutely necessary prior tothe comple- 
tion of her possibly stormy run this winter through the Bay 
of Biscay. Wehave felt that the enterprising spiritshown by 
Mr. Tambayah in the endeavour to carry out suggestions we 
have previously offered is deserving of some recognition 
at our hands, and. we heartily wish success to the Lady 
Longden, and the rapid development of the undertaking 
of which she is the pioneer ship. 


THE PORT CLARENCE SALT WORKS. 
Procress is now being made with the works for the utilisation 
of the vast deposits of salt known to be found in the south-east 
of Durham, and one of the pleasantest visits of the sections of 


the British Association was to the bore-hole that has been made 
for the utilisation of those deposits. When it is remembered 
that the production of salt for the whole of the kingdom is given 
by. Hunt’s “ Mineral Statistics” as only 2,645,000 tons yearly, it 
will be seen that the value of an addition such as is probable 
from Durham can scarcely be over-estimated. It is twenty-two 
years since the first bore-hole was sunk on the Middlesbrough 
side of the Tees, to a depth of 1313ft., when a bed of salt one 
hundred feet thick was pierced. This boring ceased in the 
autumn of the year 1862, but a few years later Messrs. Bell 
Brothers had a test boring executed by the diamond borer to a 
depth of 1355ft., with a similar result. In the boring that has 
been this year completed, the depth has been 1120ft. A tube 
16in. in diameter is carried from the surface to the bottom of the 
bed of salt, the part traversing the salt being pierced with aper- 
tures. Inside this tube a second tube, open at the lower end, is 
placed. The method of extracting the salt is to run water down 
the annulus formed by the two tubes, which becoming saturated 
with salt rises in the inner tube until it is balanced by the outer 
column of fresh water. The proportional weight of fresh water 
and brine is as 1000 to 1200, so that the inner column stands 
considerably below the outer. A pump is placed at the top of 
the inner column, and by this means the brine is raised to the 
surface. It is expected that this method will be at use at 
Saltholme, the site of the bore-hole, in the course of a few 
weeks, and very naturally there will be considerable interest felt 
in this new phase of what is an old industry in the district. For 
along a part of the Durham coast there are all the indications of 
an extensive working of the salt deposits, and in some parts of 
it the names of some of the processes, are left in the districts 
they were carried on. The utilisation of these deposits in the 
method described must do more than materially benefit the 
Durham chemical trades—it must be expected to give an 
immense growth to the industry. Hitherto in the southern 
part of Durham there has been only a very slight growth of the 
chemical trades, but as the deposit of salt is believed to run from 
Hartlepool at least to the south, it may be fairly expected that 
when its value is known and its benefit to the trade 
springing from an immense quantity of material close to it is 
appreciated, there should be a growth not only of salt works, but 
also of the many dependent chemical trades. It is too soon to 
speculate in more than general terms on the result ; but it is one 
of the most singular facts connected with the commencement of 
the industry, that whilst thirty years ago Messrs. Bell Brothers 
were the first to introduce into the south-east of Durham the 
great iron, industry, so now they are the first to practically 
utilise the deposits of salt that have been long known to be 
workable. The adventurers in this new field of industry have 
long had their minds fixed on it, and those who saw the core 
that had been extracted from the last bore-hole at the visit of the 
British Association can have little doubt of the result of this 
attempt to introduce the salt manufacture into the south-east 
of Durham. 
EXPERIMENTS ON CHECKING RECOIL, 

On Monday, September 18th, an experiment was made on 
checking and stopping entirely the recoil of a 6in. breech-loading 
gun in the Royal Arsenal, Woolwich, at the proof butts, under 
the direction of Sir Collingwood Dickson, K.C.B., and the Com- 
mittee on Ordnance. The cause which led to the trial was the 
accident to the Angamos gun—vride Excixerr, February 11th 
last. This gun was known to have been long fired with a recoil 
very much checked, and it has been held by many whoought toknow 
best that that piece escaped from the trunnion ring, recoiling into 
the sea. A second splash was seen in the water on the side of 
the ship in front of the muzzle. This might have been caused, 
it was said, by the short coil which lies in front of the trunnion 
ring being forced against that ring and rebounding forward into 
the sea. Certainly that coil must have been left in the front of 
the trunnion ring, and if not found on the deck it must have 
sprung into the water on the side where the second splash was 
seen. There is another opinion that the gun came asunder at 
the trunnion ring. It appears likely that both opinions may 
continue to be held, as there seems no hope of recover- 
ing the gun. The experiment in the Arsenal was made 
with a somewhat similar gun of 6in. calibre. The recoil 
was checked and regulated by means of a coned valve in 
connection with hydraulic buffers; 34 Ib. of pebble powder 
and a shot weighing 84 1b. were employed. The recoil was 
limited to Gin. for the first two rounds, 3in. for the next 
two, and it was altogether stopped at the fifth round. No effect 
was apparent on the gun or carriage, though at the last round 
some of the timber struts employed started. No means were 
employed to measure the pressure upon the trunnions or else- ~ 
where, which in the last round must have been great. Probably the 
experiment may shortly be continued with more complete arrange- 
ments in this respect. It is difficult we think, however, to establish 
conclusions as to the Angamos gun from such a trial. The con- 
ditions may have been too near the balance of holding together 
or yielding to enable a similar result to be obtained in a single 
experiment, and with a gun of different calibre, and of course 
not in all respects an exact counterpart of the first one. It 
appears, however, for other reasons, very desirable to make expe- 
ments on this subject. Unquestionably a total absence of recoil 
may entail ultimate destruction of the carriage or gun, but 
the risk may be so insignificant that under some circumstances it 
may be worth while to incur it for the sake of the results 
obtained. At Meppen in August, 1879, Krupp exhibited some 
remarkable examples of pieces firing with recoil totally checked, 
as in the case of a 6'lin. gun of 64°9 ewt., which was fired by 
means of a ball-shaped muzzle, so as to pivot in a socket in an 
armour-plate shield, and also in that of a 3'4in. gun 14ft. 3}in. 
long, firing a projectile 22 Ib. weight with a powder charge of 
77 lb., which was fixed on a steel vertical pivot, which had to 
bear the entire shock necessary to stop the recoil. In spite of 
theoretical objections the performances of these guns were so 
remarkable as to justify the question whether the measure of 
destruction produced was a high price to pay for them, 


THE 8S. CITY OF ROME, 


Tus large Inman liner has now been completed, and will be 
ready for sea on Saturday, the 24th inst., when she will leave the 
Ramsden Dock, Barrow, on the first stage of her trial trip to the 
Clyde. Her engines, which are of the tandem direct-acting 
type, were tested on Monday, and on the other days of the week 
with results that were in every way satisfactory ; and it is antici- 
pared, so faras her mechanical appliances are concerned, she will 
be a great success. Thousands of people from all parts of the 
country have come to Barrow to view this remarkable ship. The 
general opinions of engineers and of those who are conversant 
with marine matters in general, is that from her immense length, 
easy lines, and yacht-like model, the City of Rome will be able, 
with her engines of 10,000-horse power, to attain the highest 
speed on record in connection with Atlantic wamapry On 
Wednesday, the 28th inst., a steamer will be waiting at Prince’s 
Pier, Greenock, on the arrival of the train leaving St. Enoch’s 
Station, Glasgow, at 8.55 a.m, to convey guests to the City of 
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Rome. The official trial trip, lasting six hours, will then take 
place, after which a tender will return to Prince’s Pier to land 
those unable to go on the extended trip which will immediately 
commence, and will be down St. George’s Channel to the south- 
west coast of Ireland, returning then to Liverpool, the ship 
arriving there about Friday afternoon, October 1st. 


LITFRATURE, 


Criticisms on Stationary Steam Boilers directed expressly to 
Matters of Construction, Tests of Quality, and to the discrimi- 
nating choice of Boilers. By W. Morcan, F.G.S8. London : 
Colliery Guardian Office. 1881. 

Tus is a little book containing eighty-two pages of small 
type and a few engravings. We learn from the preface 
that it contains the substance of special lectures delivered 
at the Bristol School of Mines in 1880. Unpretentious as 
Mr. Morgan’s book is, it nevertheless has much about it 
deserving praise. Indeed, we do not know of any treatise 
on steam boilers which contains so much useful information 
inasmall space. But it must bevery clearly understood that 
itisnot, properly speaking, atreatiseon steam boilersor their 
construction, It isratheraguideto steam users, and to those 
who have to buy boilers, than a work intended to instruct 
boiler makers. It is written in very simple style,and Mr. 
Morgan has not been very careful in spelling proper names. 
Thus, we met with Clarke for Clark, and Grieg for Greig. 
There are a few other inaccuracies, as for example, in the 
rules for finding the flow of steam through an orifice, 
but on the whole the book is free from errors, The most 
useful part is that which instructs a purchaser as to the 
precautions he ought to take when buying boilers, especially 
those which are not new. We quite agree with our 
author that there are excellent second-hand boilers in the 
market, but dealers in boilers are not always just what 
they ought to be. 

“ There are few things,” writes Mr. Morgan, “in which, 
without the greatest care and precaution, you can more 
effectually bring trouble than in purchasing second- 
hand boilers. Dealers, who make it their business to sell 
them, are often endowed with a power of exciting human 
credulity, which is as marvellous as it is enticing. These 
boilers are, of course, as near perfection as possible, and 
the most venerable antiquity never prevents them from 
being nearly new.” Our author hits dishonest dealers 
hard. We wish he had not spared the bargain hunter, 
who will have a cheap boiler. A case came under our 
observation not long since, in which a would-be purchaser 
was offered either or both of two second-hand boilers. 
Either was large enough for the intended purpose. One 
would have been safe at 601b., the other dangerous at 
20 Ib, The required pressure was 40lb. The price of the 
good boiler was £130, that of the bad boiler £70. The 
purchaser called in an engineer to pronounce an opinion 
—the cheap boiler was condemned. Then came a sugges- 
tion from the seller that he would spend £20 on it in 
having some new plates put in, and certain stays renewed ; 
the cost of the vuleraed boiler being £80. The engineer 
would not have anything to do with this arrangement. 
The buyer coaxed him to pass the cheap boiler, but the 
engineer was adamant, and the buyer left in disgust, stat- 
ing that he would have neither boiler. In the end he 
bought the cheap boiler, and not very long since it was 
working at 40 1b. in the centre of a crowded district; and 
seeing that it is a Lancashire boiler, 28ft. by 7ft., 
it is well calculated to do a good deal of mischief when it 
explodes. Mr. Morgan takes a good deal of trouble to 
instruct his readers how to ascertain for themselves, in the 
first instance, whether a second-hand boiler is or is not 
likely to suit them ; but after the preliminary steps have 
been taken, he advises that a report should be obtained 
from a boiler inspector or insurance company’s office. 
“ Even,” says Mr. Morgan, “if a boiler is in the open yard, 
you cannot inspect it by going through the performance 
of walking around the outside, measuring it carefully with 
an ivory rule, and noting the dimensions with the reputed 
thickness of the plates in a diary or pocket-book.” After 
this warning he goes on to explain how a boiler ought to 
be examined. e know of nothing published at all like 
this. Indeed, although our author admits that it is im- 
possible to say anything new about steam boilers, he has 
succeeded in bringing together in a useful and readable 
form a great deal of information which is not so readily 
accessible as some persons’ may think. We can heartily 
recommend the work. The mistakes which it contains can 
do no harm either to engineers or non-professional readers. 
The first will detect them at once, and the others will 
never find them out ; and, after all, some persons will 
maintain that opinions may differ as to whether Mr. 
Morgan is, after all, right or wrong. 


A Treatise on Tronfounding. By Ciaupr Wyttr, Practical Iron- 
moulder. Sunderland: Thos. Reed and Co. London: 
Simpkin, Marshall, and Co.; Hamilton, Adams, and Co.; and 
E. and F, N. Spon. 1881. 

Tus book is of that character which should be in every 

way encouraged. It is by a practical man, who has found 

by experience where difficulties occur in producing sound 
castings, and he addresses himself to a brief description of 
these, and then as far as possible explains their origin and 
the means of avoiding them, It is not often that practical 
men can be induced to write, and the author of this book 
gives expression to the idea that most of those—namely, 
moulders—who require information on ironfounding will 
already be versed in all the information he has to impart. 
Fortunately, however, Mr. Wylie has been induced by 
someone to write this book, and not only the young 
aspirants to the art of moulding and founding will find 
themselves much indebted to him, but the record of his 
experience as to the cause of defects in castings will afford 
assistance to engineers by showing the necessary pro- 
cedure to be insisted upon in drawing up specifications. 

At present we have only two books on ironfounding, 

namely, Spretson’s “Casting and Founding” and Overman’s 

“Moulders’ and Founders’ Guide,” an American book. There 

are numerous metallurgical works which contain a great 


deal of that information which must be possessed by the 
successful general ironfounder, but all these have left a 
want of that every-day experience of the man actually 
engaged in moulding and casting who has studied his art 
and has learned what causes failure, and, as a consequence, 
how to secure good instead of defective castings. Much of 
this Mr. Wylie’s little book supplies, although the style of 
its composition shows that his practice with the pen is 
inferior to that with sand and iron, 

Amongst the most frequent causes of defective castings 
is the want of proper ventilation of the mould or means of 
egress of the gases generated by the introduction of the 
molten iron, and on this subject the author has a good deal 
to say, and makes some very practical suggestions. The 
same may be said with respect to the rate at which moulds 
of different kinds and sizes should be filled, and 
the temperature at which the metal should be 
used. The difficulties which attend these matters 
are not merely stated and pointed out as_ things 
to be observed and avoided, but the author tells 
his readers the causes of the troubles, and how practical 
men go to work to prevent or overcome them, On scabs 
and scales and cold shuts, short running and drawing or 
sinkings, some useful information isimparted. The various 
systems of moulding in green sand and loam are well 
treated from a practical point of view. Some useful hints 
on the management of cupolas are given, as well as on 
gathering metal for large castings. ‘The chapter on chilled 
castings might be usefully extended by adding some of the 
information given in the articles on that subject in our 
impressions for the 24th December, 1880, and the 7th of 
January last; and the chapter on malleable cast iron needs 
extension and revision. It is not true, for instance, that 
the annealing is necessarily carried out under a patented 
process, and the author’s experience is evidently not of a 
practical nature on this subject. With these exceptions, 
and perhaps the need of a few more illustrations, the book 
better meets the requirements of those for whom it is 
chiefly intended than any yet published, for it contains 
more of the results of personal practical experience and 
workshop instruction, while it is published at a price 
which places it at the disposal of all who want to learn. 


LIFE AMONG THE LIGHTHOUSES. 
No. Il. 

Let us try to realise the daily work of those by 
whom the structures are inhabited. “ You are to light 
the lamps every evening at sun-setting, and keep 
them constantly burning, bright and clear, till sun- 
rising.” That is the tirst article of instruction to 
light-keepers, as may be seen by any visitor to a station. 
Whatever else happens, you are to do that. It may be 
you are isolated, through the long night watches, twenty 
miles from land, fifty or a hundred feet above the level of 
the sea, with the winds and waves howling round you, and 
the sea-birds dashing themselves to death against the 
gleaming lantern, like giant moths against a candle ; or it 
may be a calm, voluptuous, moonlight night, the soft land 
airs laden with the perfumes of the Highland heather or 
the Cornish gorse, tempting you to keep your watch out- 
side the lantern in the open gallery, instead of in your 
watch-room chair within. The Channel may be full of 
stately ships, each guided by your light, or the horizon 
may be bare of all sign of life, except, remote and far 
beneath you, the lantern of some fishing-boat at sea. But 
whatever may be going on outside, there is within for you 
the duty, simple and easy by virtue of your moral method 
and orderly training, “ to light the lamps every evening at 
sun-setting, and keep them constantly burning, bright 
and clear, till sun-rising.” You shall be helped to do this 
easily and well by abundant discipline, first, on probation 
at head-quarters, where you shall gain familiarity with 
all your materials—lamps, oils, wicks, lighting apparatus, 
revolving machinery, and cleaning stores; you shall be 
looked at, and over, and through, by keen medical eyes, 
before you can be admitted to this service, lest, under the 
exceptional nature of your future life, you, not being a 
sound man, should break down, to the public detriment 
and your own; you shall be enjoined “to the constant 
habit of cleanliness and good order in your person, and to 
the invariable exercise of temperance and morality in your 
habits and proceedings, so that by your example, you may 
enforce, as far as lies in your power, the observance of the 
same laudable conduct by your wife and family.” You 
shall be well paid while you are hale and active, and well 

ensioned when you are past work ; you shall be ennobled 

y compulsion into provident consideration for your help- 
mate and your children, by an insurance on your life; but 
when all this is done for you, and the highest and com- 
pletest satisfaction that can fall to the best of us on this 
side the grave—the sense of being useful to our fellows— 
is ordered for you in abundant measure, it all recurs to 
what, as regards the speciality of your life, is the be-all 
and the end-all of your existence, and this is the burden of 
the ballad of your story : “ You are to light the lamps 
every evening at sun-setting, and keep them constantly 
burning, bright and clear, till sun-rising.” 

To do this implies a perpetual watch. “He whose 
watch is about to end is to trim the lamps, and leave them 
burning in perfect order, before he quits the lantern and 
calls the succeeding watch ; and he who has the watch at 
sunrise, when he has extinguished the lamps, is to com- 
mence all necessary preparations for the exhibition of the 
light at the ensuing sunset ;” and, moreover, “no sofa, 
bed, or other article on which to recline, can be permitted, 
either in the lantern, or in the apartment under the lantern, 
known as the watch-room.” 

Thus far we have a common denominator to the life of 
every light-keeper; but in other respects it varies much. 
At some stations, as the Forelands or Harwich, where 
there are gardens to cultivate and plenty of land room for 
the men to stretch their legs and renovate themselves after 
the night watches; where visitors from neighbouring 
watering-places are constantly coming and going, to talk, 
to praise, to listen, and perhaps to fee, it is all very well; 


but there are also places “remote, unfriended, melancholy, 
slow,” where the walk is limited to the circle of the gallery 
railing, or the diameter of the lighthouse column; where 
the only incidents are the inspections of the committee, 
the visits of the district superintendent, or the monthly relief 
which takes the men back to shore. At these stations, 
when the sea is making fun of them, it sweeps up clean 
over the roof, and makes the lantern-glasses ring again, 
and in calmer weather the men may creep carefully out 
upon the rock to solace themselves with a little fishing ; or 
if of more nervous temperament, may do it, as Winstanley 
did, with greater security from the kitchen window. 

Not but that some people like this sort of life. Smeaton 
tells a story of a shoemaker who went out as light-keeper 
to the Eddystone because he did not like confinement, 
having found himself in effect a greater prisoner at his 
lapstone than he would be at the rock; but then Smeaton 
confesses a few pages farther on that at times the keepers 
have been so short of provisions as to be compelled to eat 
the candles. 

Tn the old days of private proprietorship, when every 
owner had his system of management, and when the desire 
to make a profit set the aims of efficiency and economy 
into antagonism, exceptional cases of very terrible tragic 
significance occasionally occurred. In 1802, the watch on the 
“Smalls” was kept by two keepers; and for four months 
the weather shut them off from all communication with 
the land. The method of talking by signals was not 
developed anywhere into the complete system it has 
now become, and does not appear to have been in use 
at all among the lighthouse people ; but in the course 
of a week or two after the storm had set in, it was 
rumoured at several of the western ports that something 
was wrong at the Smalls. Passing vessels reported that a 
signal of distress was out ; but that was all they knew. 
Many attempts to approach the rock were made, but fruit- 
lessly. The boats could not get near enough to hail ; they 
could only return to make the bewildered agent and the 
anxious relatives of the keepers more bewildered and more 
anxious by the statement that there was always what 
seemed to be the dim figure of a man in one corner of the 
outside gallery, but whether he spoke or moved or rot 
they could not tell. Night after night the light was 
watched for with great misgiving whether it would ever 
show again. But the light failed not. Punctually as the sun 
set it seemed to leave a fragment of its fire gleaming in 
the lantern-glasses, which burnt there till it rose again, 
showing this much at least—that some one was alive at 
the Smalls; but whether both the men, or which, no 
anxious mother or loving wife could tell. Four months of 
this, and then, in calmer weather, a Milford boat brought 
into the agency, at Solva, one light-keeper and one dead 


an. 

What the living man had suffered can never now be 
known. Whether, when first he came distinctly to believe 
his comrade would die, he stood in blank despair, or 
whether he implored him on his knees, in an agony of 
selfish terror, to live ; whether when, perhaps for the first 
time in his life, he stood face to face, and so very close, to 
death, he thought of immediate burial, or whether he 
rushed at once to the gallery to shout out to the 
nearest sail, perhaps a mile away ; at what exact moment 
it was that the thought flashed across him that he must 
not bury the body in the sea, lest those on shore should 
question him as Cain was questioned for his brother, and 
he, failing to produce him, should be branded with Cain’s 
curse, and meet a speedier fate—is unrecorded. What he 
did was to make a coffin. He had been a cooper by trade, 
and by breaking up a bulkhead in the living room, he got 
the dead man covered in; then, with infinite labour, he 
took him to the gallery, and lashed him there. Perhaps 
with an instinctive wisdom he set himself to work, cleaned 
and recleaned his lamps, unpacked and packed his stores. 
Perhaps he made a point of walking resolutely up to the 
coffin three or four times a day ; perhaps he never went 
near it, and even managed to look over it, rather than at 
it, when he was scanning the whole horizon for asail. In 
his desperation it may have occurred to him that, as his 
light was a warning to keep vessels off, so its absence would 
speedily betray some ship to a dangerous vicinity to his 
forlornness, whose crew would be companions to him, 
even though he had caused them to be wrecked. But this 
he did not do. No lives were risked to alleviate his 
desolation ; but when he came on shore with his dead 
companion, he was a sad, reserved, emaciated man, so 
strangely worn that his associates did not know him. The 
immediate result of this sad occurrence was, that three 
men were always kept at the lighthouse ; and this wise 
rule pertains in the public service. 

Midway between a rock lighthouse and a shore station, 
both as to structure and as to the experiences of life in it, 
is that mongrel-breed among edifices the pile lighthouse. 
There are many sands at the mouths of tidal rivers where 
the water is not deep enough, nor are the channels sufti- 


ciently wide, to make a light-vessel suitable, and which yet , 


need marking, and marking, too, at a spot where not only 
the ordinary foundations of masonry, but even the pile 
foundations used for many purposes, would be at fault. 
Here it is that two very ingerious plans have been of 
service. The one is to fit the lower extremity of piles with 
broad-flanged screws, something like the screw of a steam- 
vessel, and then, setting them upright in the sand, screw 
them down with capstans worked from the decks of dumb 
lighters. These bottom piles once secured, the spider legs 
are bolted on to them, and the spider bodies on the top ; 
a ladder draws up, and a boat swings ready to be lowered. 
The other mode of meeting the difficulty of mud or loose 
silt and sand, is by illest cylinders, which, placed 
upright on the sand, have the air exhausted from the 
inside of them, and the weight of the atmosphere 
on the sand outside forces it up into the exhausted receiver, 
and the pile sinks at a rate which, until one gets accus- 
tomed to it, is rather surprising. Here, as in the screw 
pile, the foundation once established, the superstructure, 
whether of straight shafts or spider legs, is only a matter 
of detail. 

These, then, be the variations of lighthouse structure : 
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Rock lighthouses—solitary giants rising from the ocean 
deeps ; pile lighthouses, stuck about the shallow estuaries 
on long red legs, like so many flamingoes fishing—safer, 
but with less of dignity and more of ague ; and lastly, the 
real bond fide shore lighthouse, with its broad sweep of 
down, its neat cottages, and trim inclosures. 

The French, from economical reasons, early gave their 
attention to the use of seed oils, and the first developments 
of the moderator lamp of the drawing-room are exclusively 
French. There were many difficulties in the way of 
applying it to lighthouses until it had been greatly 
simplified, because the fact of the Carcel lamp being a 
somewhat complicated piece of machinery was against its 
use in places where, if anything went wrong, it might be 
a month or two before the weather would admit of the 
light-keepers being relieved, and give them an opportunity 
of exchanging old lamps for new. The thing was done at 
last by a simple but very beautiful adjustment of the 
argand reservoir, under which the prime condition for all 
good combustion was attained—namely, that the oil just 
about to be burnt should be gasified and prepared for 
burning by the action of the heat of that which is at the 
moment being consumed ; and so great is the quantity of 
oil used in the three kingdoms, that this change from sperm 
to rapeseed oil must have effected a saving of many thou- 
sands a year. 

But if oil, from its portability and comparative simpli- 
city, has become the standard material for light in light- 
houses, and has been the object of a thousand and one 
nice adaptations in regard to its preparation and the 
machinery by which it is consumed, the attention of very 
able men has been given to other sources of illumination. 
One of these was known as the Bude light, and consisted 
of jets of oxygen introduced into the centre of oil wicks, 
producing an intense combustion, which turned steel wire 
into fireworks, but requiring great management to avoid 
smoking and charring. It was finally regarded as unsuit- 
able, on account of the manufacture of the gas and its 
niceties of chemical manipulation. The iime lights, of 
which there are several, are substantially the same in this, 
that oxygen and hydrogen gases have to be made—in the 
vicinity of gasworks the common gas will do for the 
hydrogen—and are burnt together upon lime or some 
analogous preparation. 

The first electric lights were galvanic. The light, 
developed between carbon points, was generated by a 
galvanic battery. Flickering, intermittent, and uncertain, 
the light was yet sufficiently astonishing, and when it came 
to be discovered that the residuum from the decomposition 
was valuable for making costly colours, the Electric Power, 
Light, and Colour Company offered to sell the mere light 
ata very low rate; but the difficulties in the way were 
insuperable—the manipulation of the batteries was some- 
what nice and markedly unhealthy, the flickering was 
objectionable, and the light, though intense, was so 
extremely minute that the shadows of the framework of 
the lantern glasses widened outwards in a way that would 
have covered the horizon seaward with broad bands of 
darkness. But the matter was not tostophere. In 1831 it 
had been discovered by Faraday that = hm a piece of soft 
iron, surrounded by a metallic wire, was passed by the 
poles of a magnet, an electric current was produced in the 
wire, which could be exalted so as to give a spark ; and 
upon this hint an apparatus was constructed, consisting of 
an accumulation of powerful magnets and iron cores with 
surrounding coils. This apparatus, modified and improved, 
driven by steam engines, and fitted with a subtle ingenuity 
of resource— always tending to simplicity—is at this 
moment at work, and very glorious is the result to the eye 
of the observer. 


The chief point to be determined is its power over fogs. 
That any light will penetrate through some fogs is out of 
the question. Thesun himself cannot do it. But the arti- 
ficial light that can hold out longest and pierce the farthest 
is clearly the light, at all costs, for the turning points in the 
great ocean highways. A success of this kind would 
create something of a revolution in a branch of lighthouse 
art, on which a vast amount of ingenuity and even genius 
has been expended ; that is, the apparatus by which the 
light should be exhibited. There may be divisions among 
scientific men as to the abstract nature and action of light, 
but sufficient of its secondary laws is known to make 
various arrangements in regard to the management of a 
generated light most valuable. The old plan known in 
scientific nomenclature as the Catoptric system, is by reflec- 
tion. Take a bowl of copper—something like a wash-hand 
basin—and having shaped it carefully into a parabolic 
curve and then silvered and polished the interior, set it up 
on its side and introduce an argand lamp into it, so that 
the tiame of the lamp shall be in true focus, and we have 
a reflecting apparatus. This may be multiplied in double 
and triple rows, and may be either placed upon flat faces 
or curved to the circle, but a lamp in the centre of a 
reflector is the basis of the arrangement. If a light were 

ut upon a rock in the ocean without a reflector it would 
ye seen dimly but all around. Dimly, because the light 
spreading in all directions, would be weak and diluted ; 
but visible all around because there would be nothing to 
obstruct it. But put this light into a 2lin. reflector, and 
we have two distinct consequences ; one that we obstruct 
the radiation of all the rays except those that escape from 
the mouth of the refiector ; the other, that we reflect into 
the same direction as the rays that are escaping all those 
we have obstructed from their natural radiation. 

A 2lin. reflector allows the rays issuing from it to diverge 
15 deg. So that we have the light of the 360 deg.—the 
whole of the circle—gathered into fifteen—a twenty-fourth 
part of the circle. It does not quite follow that within 
that area the light will be twenty-four times as strong as 
if allowed to dissipate itself all round, because something 
must be allowed for absorption and waste ; but we believe 
this allowance has been greatly overstated, and that where 
there are no mechanical difficulties in the way the reflecting 
system is decidedly the best. Of course, where it is neces- 
sary to light more than 15 deg. of the circle it will be 
necessary to use more reflectors, placing them side by side 
round a shaft, and if these are set into revolving motion, 


focus after focus of each reflector comes before the eye of 
the mariner, and the effect is all that can be desired. 
The dioptric, or refracting system of lighting, is the re- 


verse of this. In the reflector the light is caught into a|@ 


basin and thrown out again; in the refracting system, in 
its passage through the glass prisms, it is bent up or down 
and falls full upon the eye of the mariner, instead of 
wasting itself among the stars or down among the rocks at 
the lighthouse foot. For light, falling upon glass at a 
certain angle, does not go straight on, but gets deflected 
and transmitted in an altered line, as it does through 
water. And here comes the weakness of the dioptric 
system, in close vicinity to its strength. It is true that 
prisms and lenses send the light in the direction which is 
desired, but they charge a toll for the transmission ; the 
glass is thick, and somewhat of the nature of a sponge. 
we write on blotting-paper the marks appear on the other 
side, but some of the ink has soaked sideways; and there is 
very little doubt that when light is transmitted through 
glass a good deal of it is absorbed and retained. 

To those who have never seen a dioptric apparatus, or a 
diagram of one, it would be very difficult to make a 
written description intelligible. The reader must imagine 
a central lamp, with three or four circular wicks, makin 
up a core of light 4in. across, and as many high. Roun 
this, and on a level with it, at a distance of 3ft. from it, go 
belts of glass. From these belts, or panels, the light 
straight out to sea, but as there is a great quantity of light 
which goes up to the ceiling and down to the floor, rings 
of prisms are put above and below the main panels, and 


these catch the upper and lower light and bend it out to |? 


sea, parallel to the main central beam. When a revolving 
light has to be made by the dioptric apparatus, the lenses 
are so constructed that the light in going through them is 
gathered up into the exact similitude of a ray, as it would 
leave the mouth of a reflector, and of course with the same 
result; the central lamp remains stationary, and the lenses 
move round it, and focus after focus, flash after flash, come 
upon the eye of the mariner. Both the systems admit of 
uliar adaptations, and they have been occasionally com- 
ined into a hybrid apparatus called cata-dioptric. 
This, then, is in brief the history of the development of 
the lighthouse system of the United Kingdom. A. T. 8. 


THE HUGHES’ INDUCTION BALANCE AND 
GENERAL GARFIELD. 


In Section A of the meeting of the British Association at 
York, Mr. W. H. Preece, of the Government Telegraphs, exhibited 
and described the modification of the Hughes’ induction balance 
used by the medical attendants in the endeavour to discover the 
position of the bullet in the body of the late President Gartield. 
Mr. Preece’s lecture is invested with a special and melancholy 
interest at this moment. 

The remarks of Mr. Preece may be prefaced by the description 
of the original instrument given by Professor Tyndall at the 
close of the Royal Institution session. Professor Tyndall 
exhibited the accompanying diagram—Fig. 1—to explain the 
principle of construction of the apparatus :— 


Fic.1 


In this diagram A is a battery sending rapid pulsations of 
electricity, by means of the “make and break” apparatus at D, 
through the coils B, B. These coils are in no way connected with 
the two adjacent coils E, E, but act upon them through the 
intervening space by induction. F is a loud-speaking telephone, 
which under normal conditions emits no sound, since the two 
coils E, E, are so joined up as to oppose and balance each other. 
But let a piece of metal be placed in one of the coils marked 
E, the magnetic field of the coil is modified ; some of the 
induced electrical pulsations then find their way through the 
telephone F, which then makes a singing noise, audible all over 
the theatre. Let an exactly similar piece of metal be placed in 
the other coil E, the two coils will again balance each other, 
silence being the result. Professor Tyndall remarked that the 
instrument was one of astonishing delicacy. Good from bad 
money could be told by its aid. If a good shilling were used in 
the attempt to balance a bad one, the sounding telephone would 
reveal the fact. The accompanying cut, Fig. 2, isa copy of the dia- 
gram exhibited by Mr. Preeceat York. The principle of the arrange- 


x y 
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ment in Fig. 2 is the same as that represented in Fig. 1, except 
that the telephone is an ordinary one, and has to be applied to 
the ear, and the two coils Aa are movable. Their external 
appearance is represented by z y, Fig. 3 ; they are moved about 
by a handle in search of the bullet A, and when A is opposite 
the centre of the coils the telephone gives its loudest sound. 
The diameter x y is about Sin, 


Mr. Preece said that in the case of President Garfield, it was 
necessary to have if possible an invisible and impalpable probe, 
one which could not be felt, to search for the bullet. Professor 
Bell conceived that the Hughes’ induction balance might 
be modified to achieve the purpose; tle same idea was also 
conceived by Professor Rowland, of Baltimore. Professor Bell 
telegraphed to him—Mr. Preece—to consult Professor Hughes as 
to the feasibility of using the induction balance, and Professor 
Hughes adopted the idea with enthusiasm ; he spent day and 
night in working it out practically, and finally sent the details of 
his results to Professor Bell, who, with another, had been work 
ing independently at the matter. 

Mr. Preece then took the coils represented in Fig. 8, and gave 
Sir William Thomson, the chairman, the teleph cted 
with them. When Mr. Preece brought the centre of the coils 
over an iron screw, at a distance of from 2in. to 8in., the chair- 


f | man said that he heard the sounding of the telephone. The same 


experiment was made with Mr. Swan, who gave the same testi- 
mony. Mr. Preece continued that Professor Hughes had dis- 
covered coins concealed in various boxes by Fellows of the Royal 
Society ; he applied the instrument and selected the right boxes 
as cleverly as if he had been a conjuror. Mr. Preece then asked 
Sir William Thomson to conceal a bullet in one of his hands ; 
he next proceeded, by the aid of the coils, to discover which 
hand it was in, after first remarking—conjuring fashion—to the 
listeners, “I assure you there is collusion.” Sir William Thom- 
son in turn successfully discovered bullets in Mr. Preece’s hands ; 
the latter remarked that the chairman had never seen or tried 
to use the instrument before. He added that Professor Hughes 
was able to detect a bullet at a distance of 3in., and Mr. Bell had 
made an instrument which would detect a bullet 5in. off. 
Medical men, however, desired not only to be able to detect the 
resence of bullets, but their locality. The plan of action was, 
first to get the bullet within the line of axis of the coils ; this 
was done when the telephone gave its maximum sound. Then 
a second bullet, exactly the same as the first one, was brought 
opposite the other pair of coils, until it was at such distance as 
to neutralise the effect of the first one. Professor Bell's report 
to the surgeons in attendance on President Garfield was interest- 
ing. He said :—“I beg to submit for your information a brief 
statement of the results obtained here with a new form of in- 
duction balance in the experiments made this morning for the 
purpose of locating the bullet in the person of the President. 
The instrument was tested for sensitiveness several times, and 
during the course of the experiments it was found to respond 
well to the presentation of a flattened bullet at a distance of 
about din. from the coils. When the exploring coils were 

over part of the abdomen where a sonorous spot was observed in 
the experiments made on July 26th, a feeble tone was perceived, 
but the effect was audible a considerable distance around this 
spot.” The sounds, continued Mr. Preece, were too feeble 
to be entirely satisfactory, as he had reason to expect 
from the extreme sensitiveness of the instrument a much 
more marked effect. In order to ascertain whether similar 
sounds might not be obtained in other localities, he ex- 
plored the whole right side and back below the point of 
entrance of the bullet, but no part gave any indications of the 
presence of metal except an area of about 2in. in diameter, con- 
taining within it the spot previously found to be sonorous, The 
experiments were repeated by Mr. Tainter, who obtained exactly 
corresponding results, They were, therefore, justified in conclud- 
ing that the ball was located within the above-named area. In 
the preliminary experiments it was found that a bullet like the 
one in question, in its normal shape, produced no audible effect 
beyond a distance of 2hin., while the same bullet flattened and 
presented with its face parallel to the plane of the coils gave 
indications up to a distance of nearly Sin. The same flattened 
bullet held with its face perpendicular to the same plane of the 
coils produced no sound beyond a distance of lin. These facts 
proved that in ignorance of the actual shape and mode of pre- 
sentation of the bullet to the exploring instrument, the depth of 
which the bullet is beneath the surface cannot be determined 
from their experiments. Much remained to be done to render 
the instrument practical and useful, but nevertheless they had 
clear evidence of a new application of electricity, which would 
be beneficial and valuable. 

Professor Rowland, of Baltimore, who was present in the 
Section, said that he had recently visited Mr. Bell’s laboratory 
in Washington, and had suggested to him the use of an electrical 
condenser in the instrument; this had been tried, and had 
doubled the distance at which the apparatus could indicate the 
presence of a bullet. He believed that Mr. Bell had since 
modified the instrument by making the primary coil slip over 
the secondary one, until a point was reached at which the sound 
ceased. 


Mr. W. H. B. Coffin remarked that the instrument required 
that the one bullet, out of sight, should be balanced by one 
exactly like it, and as it was impossible to say the first one had 
not been flattened, the instrument was not precise enough to be 
of much use. The ignorance of medical men about electricity 
was surprising. 

After a few remarks from Professor Everett and Dr. 0. Lodge, 
the next subject in the list was called on. 


SoutH KENSINGTON MusruM.—Visitors during the week ending 
Sept. 17th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., Museum, 12,186; mercantile marine, building 
materials, and other collections, 5656. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 5 p.m., Museum, 
1867 ; mercantile marine, building materials, and other collections, 
643. Total, 20,352. Average of corresponding week in former 
years, 18,781. Total from the opening of the Museum, 20,358,616. 


THE DERWENT IRON Company.—Negotiations have been going 
on for some months past for the purpose of effecting an amalga- 
mation between the Derwent Hematite Iron Company, of Work- 
ington, which is a company composed of a number of Scotch gentle- 
men, and which has been most successfully carried on since its 
establishment between seven and eight years ago, and the well- 
known firm of Messrs. Wilson, Cammell, and Co., of Dronfield Steel 
Works. These negotiations, are now almost complete. The Derwent 
Company is most fortunately situated, having somewhere about 
sixty acres of land, one-half of which is freehold, the whole of the 
ground rege. ow the sea ; while a tramway runs from the works, 
a distance of about one and a-half miles, to the harbour, where 
most complete apparatus has been erected for loading vessels, the 
tramway, &c., Eneg tho property of the company. The works 
consist of three furnaces, two of which are at present in blast. 
There are also excellent sidings from the London and North- 
Western Railway, and also from the Cleator and Workington Junc- 
tion Railway. e understand it is the intention of Messrs, 
Wilson, Cammell, and Co. to remove the whole of their plant to 
this district as soon as the negotiations are brought to a successful 
issue, the reason given for the removal being the heavy cost of 
carrying hematite steel to Sheffield, and after manufacture, to the 
seaboard. It is currently rumoured that another firm from the 
Midlands is about to follow the example of Messrs, Wilson, 
Cammell, and Co., and a few days ago several gentlemen were 
——_ on the north side of Barrow, looking out ground for the 
establishment of a similar works on behalf of a Scotch company,’ 
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AVERAGE CONSUMPTION OF COAL PER INDICATED HORSE-POWER PER HOUR, BY STEAMSHIPS WITH COMPOUND ENGINES 


IN LONG SEA VOYAGES. 


From Mr, Marshall’s paper on “ The Progress and Development of the Marine Engine,” read before the Institution of Mechanical Engineers, at Newcastle.—(See page 225.) 


ENGIUNEs, | PrERFORMANCE. 
Cylinders, | 4 3 Shell. Furnaces Tubes. Heating surface tion. 
cei | s | 2 2 | 
| | = 
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8 | A | sa | 94 530 | 7420 | 18 34] 75 6 139 | 106 | 18 | 8 1908 | 7 6 | | 818 | 1856 | 10839 | 4°9 | 2207 | 40-3 | 1°7 | 2-83 
| A | 54 | 94 | 60 | 486 | 7492 | 18 0| 8255 | 6 29 106 | 18 | 8 1266 | 7 6 | | 324 8735 | 2605 | 11340 | 6-3 | 1so1 | 32-8 | | 3-70: 
10 | A | 30 | 58 | 39 | 400 | 1518 | 14 2] 80 2 2 0 10 6 4/3 2) B44 | 7 3 | 3h | 0-64] 2120 | 488 | 2608 | 4 650 | 12 1-72 
nsfsa 29 56 33 350 1250 13 3 70 3 11 0 10 6 4 3 0 316 7 Of 3 66°0 1891 488 2379 4°7. 500 | #95 | 1°76 2°69 
12 A B4 66 42 406, 1700 6 80 2 13 64 10 6 8 | 107°25 2708 | 76 3474 83°975 875 16°5 | 1°76 2°27 
13 | A 46 68 42 434 1821 16 3 77 2 14 4 10 3 6 | 3 4 460 a ae 110 2050 | 764 3714 4°34 854 16°75 1°763 2°46 
4 | A | St | 97 | 60 480 | 7427 | 18 103) 70 6 151 10 6 18 | 3 2, 1314 | 7 6 | 3% | 329 9198 | 1847 | 11045 | 5°52 2000 | 386 | 1°80 | 3-065 
15 | A | st | 88 | | 500 | 3000 | 17 6] 75 4 {Ms \ 109 | 12 | 42 7 | | | | 9248 | | 1°83 | 1-839 
16 | A | 2 | 53 | 38 | 880 | 1560 | 14 0] 75 2 12 1 95 | 41)°8 8 | 88 170 | 3 | 78 2050 | 383 | 2433 | 4°34 | 560 | 11 1°84 | 2-36 
| | | | | | 17 6| 70 4 mys} 10 0 | 12 | 36! 1016 7 0 | 3h | 273 6303 | 1132 | 7525 | 3°105| 2422 | 48 1°85 | 1-647 
18 | A | 38 | 70 48 | 416 | 2600 | 17 80 1 | 4864 | 4°18 | 1160 | 23 1°85 | 2-26 
19 | A | 35 | 70 | 48 | 408 | 2005 | 17 90 2 lio 6 | 8 | | | 3h | 150 | 954 | 4826 | 4°39 | 1099 | 22 1°87 | 2°35 
20 1A 35 70 48 440 2000 20 9 90 2 10 11 13 6 | 8 | 3.3 | 544 6 9 | 3h | 136 3384 1012 4396 3°875 1135 23 1°89 2°05 
21 | a | 4] of | 42 | 500 | 1647 | 15 4] 80 2 9 6 13 0 | 8 | 28 | 368 | 6 9 | 3f | 106 2332 | 618 | 2950 | 3°35 | $80 | 18 1:90 | 1-762 
2 | A | 48 | st | 550 | 4468 | 19 0! 70 3 | 18 | 3.2) 140 | 6 9 | 840 7153 | 1047 | 8200 | 3°56 | 2300 | 47 1:90 | 1-873 
| | 
23 | A | 90 | 86 | 54 | 510 | 4842 | 17 9] 7 6 11 3} 910 | 18 | 3 0 | 188 | 7 0 | 3% | 810 7603 | 2236 | 9830 | 4:44 | 2013 | 43°5 | 1:90 | 2-34 
24 A 54 94 441 7420 17 9 | 70 6 12 9 10 6 1 $3 2 | 182% 7 6 3h | 312 9149 2601 | 11750 4°9 2400 48°9 1°90 2°58 
2 | A | 66 | 97 | 54 | 504 | 5000 | 18 6| 70 6 13 0 10 3 | 18 | 8 3 | 1062 | 7 3 | 3f | 202 6913 | 1302 | 8215 | 3-282 2500 | 51-9 | 1°93 | 1-70 
26 | A | 30 | 60 s72 | 1600 | 13 0! 90 2 ll 3 97 6 | 3 2%] 36 | 6 8 | 3h | 115 2230 | 523 | 2753 | 4°59 | 600 | 12°5 | 1-945] 2-36 
27 | A | 36 | 70 | 45 560 | 2900 | 13 75 2 13 0 | 122/31 | 912 | 5 4 | 3 | 166 3ss4 | 738 | 4622 | 2°88 | 1600 | 32 | #2°0 | 1-44 
2 | A | 36 | 64 | 36 | 450 | 2050 | 13 0] 7 2 13 0 94 6 | 3 2 | 389 | 6 4 | 3h | 106 2272 | 582 | 2854 | 2-795 | 1020 | 22 | #2°125| 1-315 
2 | a | 36 | 68 |; 42 | 590 | 2500 | 13 0] 7 2 14 0 lo 6 | 36 | 48 | 7 0 | 3h | 180 2876 | 586 | 3462 | 2°77 | 1250 | 29 | 2°25 | 1-23 
| A | 36 | 67 530 | 2400 | 13 0| 70 2 0 ll 2305 | 585 | 3451 | | 1280 | 28 | 42°25 | 1-248 
Mean... 467 | | 3°917 1-828 | 2-178 
| 
81 | c | 48 83  6o | 523 | 9000 | 23 6| 70 8 | | | 3 7 2 | 624 | 15788 | 3321 | 19104 | 3:9 4900 | 93 177 | 9-2 
82 | B | | ss 45 | 444 | 1700 | 15 80 2 13 4 9 6 6| 80} 472 | 6 6 | | 9 2566 | 504 | | 3°85 | 16°75| 1°00 | 2-026 
33 | B | | 52 | 995 | 1730 | 15 9| 80 1 | 6} 34) 4 102 2675 | 509 | | 445 | 730 | 15-1 | 192 | 232 
a |B | ar | | 1650 | a5 9! 1 6| 34 226 90) 4 | 102 2750 | 820 | 3570 | 4°63 771 | 16 | 1°93 | 2-4 
85 | c | 28 | 6 | 54 | 504 | 4100 | 20 0 90 3 li’ 6 17 13 | 210 1116 | 6 6 | 3} | 300 6165 | 1235 | 7400 | 3-89 | 1900 | 40 1:96 | 1-986 
36 oS is 60 D4 522 4100 20 0, 80 | 3 ll 6 17 6 18 210 1116 6 6 3 302 6171 | 1243 7413 4°0 1850 40 2°01 1°95 
87 | C | 16 | 34 | 30 | 360 | 78 | 12 6| 68 1 ll 6 910 3 | 3 2 | 150 | 66 | 4 | 47:25] 1004 | 346 | 1350 | 5°0 ao | 7 | 2-25 | 
| az | | 2000 | 17 17 0 | 3033 | 617 | 3650 | 4:06 900 | | 2-47 | 
| —- = widt! | | 
Mean 437 76°6 | H = height 4°22 | | 2-026 | 2-096 
| | | os a | 7 |g 7 0 3h 730 | 16200 | 3300 | 19500 | 3-09 6300 | 110 | 1°634} 1°52 


» B ” » one pos one crank. Cylinders in line (tandem). 
» C ” ” two ” two ” ” 
» D se ee one 9» + wo ae ” ” three cranks at 120 deg. 


* Always working with early cut-off engines never pressed. Welsh coal. 


Class A—Compound engines with one high and 
ne 


one low-pressure vertical cylinder, working two cranks at right angles. 


) 
a two cranks at right angles. Cylinders in line (tandem). 


+ These four ships are very limited in boiler power. 


ON THE “SWAN” INCANDESCENT LAMP.* 
By J. W. Swan. 


Ever since Sir Humphrey Davy showed that a brilliant and 
continuous light could be produced by causing the current from a 
voltaic battery to pass between two points of charcoal, the applica- 
tion of electric light to useful ier has been one of the chief aims 
of electrical experimentalists. But it is within the last twenty 
years—or since mechanicians and electricians combined to make it 
possible to produce electricity by mechanical means-—that the idea 
of useful electric illumination has been brought within the scope of 
practicability. 

The great difficulty in producing electric light with carbon points 
was to make it seedy and to moderate its excessive brilliance. By 


dint of improvement in the form and quality of the charcoal pencils, | 


and ingenious mechanism for maintaining the points of these pencils 
at one constant distance from each other, the first of these diffi- 
culties has, to a very large extent, been overcome ; but the second 
remained, and must remain, as an insuperable obstacle to the 
application of this form of electric light to the general purposes of 
artificial illumination. That form of electric light applied to the 
illumination of railway stations, streets, &c., is only exceptionally 
applicable, leaving the ter number and the more important of 
our wants, in respect of artifical light, unprovided for. 

I do not intend to convey the opinion that the form of electric 
light to which I am referring is not in some cases a useful form. 
It would be absurd to express such an opinion in the presence of 
those who have witnessed the — illumination of the railway 
stations and streets of London by those means, What I say is this 
—that that form of electric light is only exceptionally applicable, 
and that it leaves the greater number and the more important of 
our wants in respect of artificial — unprovided for. 
opinion, ss to domestic lighting, and it is that we experi- 
ence most keenly the evils of the existing modes of artificial 
illumination by means of gas and oil lamps. 

In order to adapt the electric light to house illumination it is 
necessary to entirely change the method of producing it. 
Starr was the first to conceive the idea that it might be possible 
to produce an electric light both small and steady by heating to a 
white heat a thin piece of carbon. Starr’s proposal was to put a 
thin plate of carbon in the vacuum of a mercury barometer, and to 
keep it in a state of white heat by passing an electric current 
through it. The difference between the two systems I have 
mentioned is this :—In the first, on which the light is produced by 
a disruptive electric discharge between points of carbon, there is a 
break in the circuit—so far as solid material is concerned—at the 
place where the light occurs. In the other the solid conductor is 
quite continuous ; but at the place where the light is produced the 
conductor has a high degree of resistance. At that place the 
conductor is carbon, and as carbon is, comparatively with metals, a 
bad conductor, it happens that when an electric current is forced 
through this circuit a certain amount of electricity is converted 
into heat in the carbon. If the quantity which passes in a given 
time is large enough in proportion to the mass of carbon it becomes 
white hot and emits light. Electric light produced on this principle 

of incandesence has many good properties which the electric light 
known as the “arc” light had not. If the electric current which 
produces the incandescence is quite constant, the light emitted by 
the white carbon is absolutely constant; there is not the 
slightest flicker or variation in it. It is, moreover, quite 
under control as its brilliance, and must be made as 
yellow as gaslight or as white almost as sunlight. It com- 
municates no noxious > poe to the air, and is not too costly. 
But the crowning merit of electric light produced on the princi; Ye 
of incandescence is that it is indefinitely divisible without sacrifice 
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It is, in my 


of economy. A lamp may be so constructed as to give a light of | two platinum conductors supporting the carbon. This simple form 
| of lamp I showed lighted at a lecture which I delivered before the 


| ten candles, or it might constructed with larger carbon con- 
| ductors so as to obtain a light of one hundred candles from the 


| economical as the larger, light for light; that is, the ten-candle 
lamp will only use one-tenth of the power, and therefore cost one- 
tenth of the amount to maintain it, that is required by the lamp 
| which gives ten times the light. This property of divisibility into 
| as small centres of illumination as ma, 
the steadiness of this species of light, its good colour, and its 


| metallic conductors was good the globes did not blacken. 


required, combined with | 


| wholesomeness, give it a character of general applicability which is | 


| not possessed by any other electric light. It is forty years since 
| Starr, through his agent, King, took out his patent for producing 


| essential particulars. 


, light on this principle. It is only within the last two or three | 


| of this method have been surmounted. Nothing can well be 


years that the many practical difficulties that beset the utilisation | 


| simpler than the ideal incandescence lamp. A slip of carbon in a | 


vacuum—that is all. 
| had to be gone _—! and much disappointment to be suffered. 
Starr did not make his lamp practical. Lodyguine, Konn, 

Sawyer, and Mann tried long and patiently to render it practical, 
but they did not quite succeed. The first difficulty wa: with the 
vacuum. In the vacuum lamps of earlier date it was neither 
possible to produce nor to maintain a perfect vacuum ; there were 
always screws and washers about them, and these and the carbon 
itself, in a cold state, formed a reservoir of air quite sufficient to 
cause the disintegration and rupture of the carbon after a few 
hours’ ignition. Besides this difficulty of the carbon soon break- 
ing, there was a further difficulty in the blackening of the glass 
enclosure. 


From elaborate experiments made by M. Fontain, and published 
in his work on electric lighting, the conclusion was arrived at that 
the blackening of the lamp-bells was due to the volatilisation of 
carbon, and that the breakage of the carbon was also a consequence 
of this action—objections, if valid, quite final to the practicability 
of this method. In short, at the period of these experiments, four 
or five yaars ago, electric lighting by the incandescence of carbon 
in vacuo was completely discredited by the crudity of all the 
attempts that had been made to apply the principle, by the 
fallacies which had grown out of these ful attempts, and 
which had obtained general acceptance ; so much so that, in the 
report of the Select Committee of the House of Commons on 
electric lighting, issued in June, 1879, and in connection with 
which evidence was given by all the highest electrical authorities 
at that time, there is no mention whatever even of the possibility 
of producing light in this —. I saw reasons for doubting the 
soundness of M. Fontain’s conclusions with respect to the cause of 
the breakage of the carbon in incandescent lamps, and nearly four 
years ago I —— to test them by experiment. My main idea 
was to emp 

made by carbonising paper at a high temperature with which I had 
experimented many years before. By this form of carbon I hoped 
to obtain economy in the light, because, as it was very thin, a 


out of this idea was made easy by the assistance I received from 

Mr. Stearn. Mr. Stearn undertook to mount some of my papers 

| he at last succeeded in making some bulbs very highly exhausted, 
| containing my paper carbons, attached by Seiteheninpepatiind 
cepper to platinum strips, which carried the current in and out of 

the lamp. I had the pleasure, in February, 1879, of showing 

to the president of this section—Sir William Armstrong—a lamp 

made in this way. 

In making these experiments I do not confine myself exclusively 

to the use of paper carbon. The lamp as constructed for me by 

Mr, Stearn was extremely simple, It consisted merely of a highly- 

exhausted glass bulb, into which were sealed by fusion of the glass 


To realise this idea much experimentation | 


| C | Literary and Philosophical Society of Newcastle, in February, 
| incandescent carbon, and the smaller ey will be almost as | 
ai 


1879. The final result of our experiments was that when the 
vacuum was good the carbon did not appreciably wear away, and 
that when the contact between the pe of the carbon and the 
Hence- 
forth it was possible to produce a durable electric lamp that emitted 
a steady light of moderate power. 

Soon after this—and Iam quite sure without knowing what If 
was doing—Mr. Edison produced a lamp identical with mine in all 
It, too, consisted of a simple bulb from 
which the air had been exhausted by the Sprengel pump, and 
which, like mine, had no screw-closed openings nor complications 
of any kind, but contained simply the in-going and out-going wires 
sealed into the glass, with the carbon attached to them. Since 
then the manufacture of lamps on this principle, with slight 
modifications in the material out of which the carbon is made, and 


| the manner of making it, has been established on an extensive 
| scale, both in England and America; and in the Electrical Exhibi- 


loy a good Sprengel pump vacuum—a form of carbon | 
| 
small current would make a strip of it white hot. The oy | 


| in a good vacuum, and after many failures from carbons breaking | 


tion now open in Paris electric light produced by incandescence 
occupies an important position. Already in this country the 
method has been put in actual use in house illumination and for 
lighting the saloons of passenger steamers. It has also been tried 
experimentally in coal mines. The success which has attended 
these applications is such as to render the subject one of great 
interest to mechanical engineers; for until that great discovery is 
made, of the possibility of which the president has spoken in his 
opening address—when electricity shall be produced by direct con- 
version of heat into electricity with smaller loss of energy than is 
involved in its conversion into motive power through steam— 
until this revolutionary change is made, we shall have to look, 
perhaps not entirely but mainly, to motive power and to 
mechanical engineers for the apparatus wherewith to produce the 
electricity required for electric lighting. Mr. Swan here exhibited 
one of his lamps, and minutely described the various parts explain- 
ing the method ~~ in the preparation of the carbon and the 
— advantages derived. he amount of light that can be 
obtained from one of my lamps obviously depends on the super- 
ficial area of the carbon and the temperature to which it is heated ; 
but the amount of light emitted by a hot body increases in a greater 
degree than the temperature. Evidently, therefore, the hotter it 
can be made the better for economy. By sending enough current 
through the carbon its temperature can be raised to such a point as 
produces a light rivalling in riwener A the “arc” light. So much 
as 500-candle light has been obtained from one of my small lamps 
when pushed to its utmost limit of endurance. But the lamps are 
not durable at the enormously high temperature that produces this 
light. The lamp that would, if pressed with current to the break- 
ing point, give a light of 500 candles, would be durable while giving 
a light of 50 candles. A very much larger return of light for 
wer expended can be obtained if the durability of the lamp is 
Saregueded than if durability is considered. Sir William Thom- 
son and Mr. Bottomley have made careful measurements of the 
energy —— in the production of —_ in my lamps. Some of 
their results are shown in a table, from which it appears that withone 
of my small lamps, when rather less than one-sixth of a horse 
power was expended upon it a light of 42 candles was emitted, or 
an aggregate of 270 candles per horse-power. With a higher 
electro-motive force, and, therefore, a larger current, 102-candle 
light was obtained from the same lamp. This amount of light 
was produced by the expenditure of rather more than one-fourth of 
a horse power—that is, the horse-power under these conditions 
yielded candles. By producing light in this manner, and_ 
employing the gas engine as the motor to drive the dynamo-electric’ 
machine, the very interesting result is arrived at that more light is 


obtained from a given quantity of gas exploded in the gas engine 


/ 
| 
| 
| 
| 
| 
| 
| 
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than can be obtained by burning the same quantity in the usual 
way to produce light directly. 

An important point in this method of illumination—and one of 
particular interest to engineers—is the necessity for regularity of 
speed in the motor, unless some regulating device, such as a 
secondary battery, intervene between the dynamo-electric machine 
and the lamps. Without such assistance the slightest irregularity 
in the speed of the dynamo makes itself apparent in the fluctua- 
tion of the light. The light is so sensitive to variations of speed 
that the overlap of a driving belt is quite sufficient to make the 
light ‘*‘ wink” at every passage of the joint over the pulley. But 
I do not apprehend a continuance of this slight difficulty, for it is 
quite certain that the secondary battery, in which so great an 
improvement has recently been made by M. Faure--used in the 
manner described by Sir William Thomson on Friday last--will 
come into use to do away with it entirely ; and at the same time 
supersede many other of the difficulties and inconveniences of 
supplying a current to lamps directly from the dynamo-electric 
machine. The extremely rapid alterations of direction which 
occur when inecandescence lamps are lighted by alternating- 
current machines do not produce any unsteadiness of light. The 
lamps which have been kept lighted during several nights past in 
one of the picture galleries of the Exhibition here, and which some 
of you have probably seen, are worked by a Siemens’ alternating 
current machine. You would notice they have been perfectly 
steady. It is a question which time alone can answer whether the 
lamps will prove more durable with an alternating or with a con- 
tinuous current. There is, perhaps, some slight ground for surmise 
that they will last longer with the alternating current. Referring 
back for a moment to the use of my lamp in mines; so far the 
mine lamp, defended bya suitable lantern, has been attached by 
flexible conducting wires to main conductors. The limited port- 
ability this arrangement allows is inconvenient and the main con- 
ductors are expensive, and their retention does not permit the 
total elimination of the element of danger in connection with the 
accidental breakage of wires. 

I have, therefore, thought that a completely self-contained and 
portable mining lamp would be an advantage, and I have here a 
specimen of such a lamp, for the construction of which I am 
indebted to the skill of Mr. Gimingham. This lamp can be kept 
lighted for six hours by two cells of Faure’s secondary battery, 
weighing ten pounds, and will give the light of one or two candles 
in that time. To charge the battery afresh it will only be necessary 
to place it for a time in connection with a dynamo near the pit’s 
mouth ; the lamp and its attached battery need never come out of 
the pit. 

Now that we can look to the method of electric lighting by 
incandescence as a perfectly-practicable method, and now that we 
have the means of combining the economy of the mechanical 
generation of electricity with the constancy and many conveniences 
of the voltaic accumulation, it is clear that the time is now ripe 
for the almost unlimited application of electric light to general 
purposes, and that engineers may with much advantage give their 
immediate attention to the many details which fall within their 
province ig connection with the mechanical production and 
distribution of electricity on a large scale. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Corr 

THE iron market is in a better position this week than last alike as 
to demand and prices. This was conclusive from the firm front 
manifested by vendors alike on "Change in Birmingnam this after- 
noon, and in Wolverhampton yesterday. Few finished iron- 
masters would book for forward at present prices, as they were 
mostly inclined to “hold” for the further 1ise which they con- 
fidently believe will be obtained between now and the quarterly 
meetings. 

Sheet makers were again in the position to report most activity. 
Their works continue fully on, and new orders are arriving with 
freedom alike from the galvanisers and from merchants who do in 
Australian, Russian, and Indian business. Prices in this branch 
were very firm, and some makers asked an advance of 5s. per ton 
upon “‘singles,” leaving them at £8 per ton. Doubles remained at 
£38 10s., and lattens at £9 15s. to £10. 

Boiler plates were a shade firmer in sympathy with the advance 
this week in the North of England. Makers experienced rather 
less difficulty than last week in getting their prices £8 10s. and 
£9 10s., according to quality. The demand, however, was not 
mich improved. 

Marked bar makers were reported to be slowly regaining their 
position, since the competition from the producers of medium 
quality bars is less severe than of late. The marked bar makers 
are consequently obtaining their £7 10s. and £7 per ton with more 
exse than before. Consumers of common bars state that for prompt 
de'iveries they have to give a substantial advance in price compared 
with recently. A 5s. rise is general, and it is even claimed that 
here and there a rise of 10s. is obtained. I know of instances in 
which offers at £6 per ton have this week been refused by bar 
makers, who a few weeks back accepted £5 15s.; and the report 
upon "Change is that some such makers are getting £6 5s. 

Hoops are worth more by 2s. 6d. per ton than a fortnight ago, 
and the instances are rarer than a week ago in which less than 
£6 10s. will be accepted. For hoops of guaranteed “ cooper qua- 
lity ” 5s. per ton above the general market rates is asked by some 
producers. “Merchants are again in the market offering hoop 
orders on United States account, but for forward delivery makers 
generally demand higher prices than the middlemen are at present 
prepared to give. 

Thin sheets for deep stamping are in more active sale, and better 
prices are being obtained. ‘Tin-plates—an industry which in this 
district runs very much hand in hand with thin sheets—are in 
large out-turn, but it is difficult to get better prices. Coke quali- 
ties were quoted this afternoon on the open market at 18s. to 1%s., 
and charcoal qualities at 21s. to 22s. per box. 

Pigs were very strong this afternoon as regards Derbyshire, 
Northampton, and Lincolnshire sorts. The prices of ten days or 
so ago would not now be accepted by vendors. A few agents of 
Derbyshire special brands quoted as much as 47s. 6d., but they 
could not by any means secure the price. Staffordshire part mines 
and ‘common pigs were advanced 2s. 6d. per ton, making the 
former 52s. 6d. and the latter 42s. 6d. These were the prices of, 
for instance, the Spring Vale Iron Company. Their mine pigs 
remained at the old figure of £3. Hematites were very firm, and 
quotations ranged from 66s. up to as high as 70s. The high prices, 
however, checked buyers. 

In the coal trade an advance is expected to be declared early 
next month of 1s. upon furnace and forge sorts and 6d. on slaek. 
Best forge coals would then become 9s. and best furnace 10s, 
Cannock Chase house coal will, it is anticipated, be equally 
alivanced. 

The Parkfield Ironworks, Wolverhampton, has been sold for 
£20,000 to the Lydney and Wigpool Iron Ore Company, of the 
Forest of Dean. 

Two of the chief proprietors in the Lydney Company are Mr. 
Fox, stee] manufacturer, of Sheffield; and Mr. Bird, of London. 
The works have the advantage of possessing alike a railway siding 
and canal basin. They are said to have originally cost some 
£200,000, but considerable outlay will now be necessary before 
they can be got into full profitable work. 

The heavy ironfounders have plenty to do on mill and forge 
work, and gas and water pipes. Constructive ironwork manufac- 
turers are also tolerably busy on work for railways, bridges, and 
piers, and telegraph and other wire is just now being ordered in 
considerable quantities. 

Most of the galvanised roofing manufacturers have a great deal 


of work in reserve, apart from some valuable orders that have just 
come in for cattle-feeding cribs, troughs, and other agriculturists’ 
requisites. S,aall tanks and cisterns have also a pre sale at the 
same works 

Safe and strong-room manufacturers are busy in filling orders, 
mainly for Australia, India, and South America. I have this week 
inspected a particularly noteworthy production in this line at the 
Cleveland Safe Works, Wolverhampton, of Mr. George Price. It 
is a strong-room intended to be built into masonry in Manilla, the 
Capital of the Phillipine Islands. The design is that of an engi- 
neer out there, who is desirous of supplying a banking soap ae | 
with a room that shall resist the crushing strains of the earth 
shocks with which the place is occasionally visited. The weight is 
over 4 tons; the dimensions, 7ft. Gin. deep x 6ft. x 5ft., and the 
roof is arched. Bessemer steel plates of gin. thickness obtained 
from Sheffield are used throughout in its construction, fastened 
together by means of angle, tee, anc channel sections of iron, 
secured with rivets and screw bolts of steel. The interior is 
strengthened by a tee iron rib, which, springing from the centre, 
traverses the sides and roof. The door is secured by eight large 
bolts under the control of a tee handle, and kept in place by the 
firm’s patent ne plus ultra 9-levered lock. A fire-resisting chamber 
of 4hin. is affixed to the inside of the door, and around the sides 
and top of the door there are similar chambers of Gin. dimensions, 
To allow of the door being left open in the day, a ventilating grill 
gate is provided, the frame of which is of tee iron, and the top of 
which is arched to correspond with the strong-room. 

The members of the wrought iron tube trade who, by the altera- 
tion of the discounts recorded last week, have advanced the price 
of some descriptions as much as 15 per cent. on the net, will have 
to be careful that their action does not lead to foreign competition. 
The new list of prices will assuredly give the foreigners more 
chance ; and it must be borne in mind that already German made 
tubes are now being sold even so near the centre of the industry as 
Birmingham. 

As to export business in hardwares, manufacturers communicate 
with much satisfaction that recent telegraphic despatches from 
New South Wales are more reassuring, and that prices are recover- 
ing a little out there. New Zealand is buying well, but the great 
Eastern markets are less active than is usual, and South America 
is, too, at the moment quieter. Larger orders have come in from 
several of the markets on the Mediterranean, and both German 
and Belgian demands are improving. Goods required for shipment 
to the northern European ports are ordered rather briskly, and 
quick delivery pressed for, so that they may reach their destination 
before the close of the navigation season. 

The War-oftice authorities at Woolwich are likely to place in this 
district, as the result of tenders recently submitted, orders for 
extensive supplies of saddlers’ ironmongery. 

The agitation in the nut and bolt trade, to which reference was 
made in my last report, has resulted in the men employed in 
Darlaston coming out on strike for higher wages. 

Manufacturers engaged in the silver-plating trades should 
derive benefit from a new material for spoons and forks, which has 
just been brought out by Mr. A. Browett, of Dean-street, Bir- 
mingham. Siderophon, or ‘‘ Heart of Iron” as the material is 
called, consists of tempered steel blanks, thickly cased with molten 
Britannia metal, and finally electro-silver plated. Great strength 
and lightness are thus attained, while the articles have the lustre 
and ring of silver, at the price of the commonest white metal goods. 

This week there is being held in the Exchange Hall, at Wolver- 
hampton, an exhibition of domestic and sanitary appliances, in 
which between fifty and sixty exhibitors from various parts of the 
kingdom are taking part. 

The Walsall Chamber of Commerce has since my last report 
been formally constituted. At the inauguration of the new 
Corporation, the mayor presided over an influential representative 
assembly, over eighty firms having already consented to join. 

The governing authorities of Sedgeley, South Staffordshire, have 
determined upon the erection of a gasworks if they can obtain 
parliamentary sanction to the scheme. They are now looking out 
for a suitable site. 

The Nortb. Staffordshire ironworkers are agitating for an increase 
of 10 per ceat. in their wages, and with the object of securing 
such an advance the leaders are urging upon the men the necessity 
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NOTES FROM LANCASHIRE 
(From our own Correspondent.) 

Manchester.—It is difficult to form any very sound judgment as 
to the actual state of the iron trade of this district just at present. 
The upward movement at Glasgow and Middlesbrough has caused 
an unsettled feeling here, and there was rather an excited market 
at Manchester on Tuesday, but there is no large amount of buying 
going on. The bulk of the business has, in fact, already been done, 
so far as the remainder of this year is concerned ; the deliveries 
which producers have to make will keep them tolerably well 
employed for the next three months, and the principal consumers 
have for the most part fully covered their requirements for a 
similar period. Any business which can now come into the 
market, except for long forward delivery, which there is not much 
disposition to entertain, is consequently confined to limited pro- 
portions, and the advance in prices now being asked is only — 
realised on comparatively small sales. Where makers are ask 
for quotations they are, however, very firm in holding out for 
advanced prices, and buyers who are compelled to come into the 
market have to pay more money, but merchants show a disposition 
to enter into” “‘ bear” operations, and both pig and manufactured 
iron is being offered at under makers’ present quotations, 

The firmer tone shown by makers has, however, to some extent 
tended to bring more orders into the market, and during the past 
week there has been, taking all things into consideration, a fair 
amount of business doing. Lancashire makers of pig iron have 
been doing tolerably well, being now fairly sold for the remainder 
of the year, they have advanced their quotations nominally to 
the extent of 2s. 6d. per ton. There has, however, been very little 
doing at the advanced rates, and the actual prices realised have not 
been more than 1s. to 1s. 6d. per ton above late rates, the real 
market price of Lancashire pig iron delivered equal to Manchester 
being now about 45s. up to 46s. and 46s. 6d. per ton, less 24 per 
cent. for forge and foundry qualities. 

In outside brands of pig iron there has also been more doing, and 
better prices have been obtained. Sales of Lancashire pig iron 
have been made at 45s. 6d. to 46s. 6d. per ton, less 24 delivered 
here. Middlesbrough iron has been sold at about 47s. 6d. net cash ; 
and a fair amount of business has been donein Scotch iron at about 
57s 6d. per ton net cash delivered equal to Manchester. 

Finished iron makers, who continue very busy, have, of course, 
followed the upward movement in pigiron, and advances of 2s. 6d. 
to 5s. per ton upon late rates have been asked. Buyers do not 
readily respond to this advance, but makers are now holding out 
for £6 5s. Rchee delivered into the Manchester district, and this 
figure is only being quoted for immediate speculation. 

Toolmakers throughout Lancashire continue well employed, and 
I hear of American orders coming into this district. 

Although there is not the same amount of activity in the general 
engineering and machine-making branches of trade, most of the 
large firms in the immediate neighbourhood of Manchester appear, 
for the present at least, to be fairly supplied with orders, and the 
monthly returns issued by the Amalgamated Society of Engineers 
show a continued steady decrease in the number of men out 
of employment. From all the Manchester districts trade is 
reported as moderately good, and similar returns are made 
for Oldham, whilst Barrow-in-Furness is reported as good, Birken- 
head, Accrington, Bacup, Chowbent, Chorley, Darwen, and Lan- 
caster are reported as moderate, but Liverpool now figures as 
moderate, declining, and bad, and Bolton, another important dis- 
trict, is in the same position, whilst Ashton, Blackburn, Burnley, 


Garston, Heywood, Rochdale, St. Helen’s, Staleybridge, Widnes, 
and Wigan are all returned as bad, with in some cases hands being 
discharged. Taking the returns for the whole kingdom there is a 
decrease of eighty in the number of the society’s members on 
donation, or, in other words, out of employment; but this to a 
large extent is due to the activity in the Scotch shipbuilding yards. 

The agitation with regard to an advance, or as the men put it 
for a return to the rate of wages ruling three years ago, which was 
commenced a few weeks back, seems for the present to be held in 
abeyance. On the one hand the masters have not seen their way 
to give any higher wages just now, and the men on the other hand 
have felt that they would not be justified in attempting to force an 
advance by a stoppage of work. 

During the past week there has been a very gencral stoppage of 
the cotton spinning mills, with the object of breaking down the 
corner in the Liverpool cotton market, but in the weaving depart- 
ment the movement so far has only been partially followed. So 
far as machinists and millwrights are concerned the closing of the 
mills has tended rather to make them busier, as advantage has 
been taken of the stoppage to carry out any necessary repairs, 

The necessity for some automatic apparatus for registering the 
periodical revolutions of ventilating fans, and the fluctuations in 
the air pressure created for ventilating mines, has frequently been 
brought into prominence during the course of the inquiries which 
have of late been made with reference to coalmine explosions, and 
the importance of this question has also been forcibly set forth in 
the ofticial repor hich have been made to Government by Mr. 
Joseph Dickinson, H.M. Chief Inspector of Mines. As the result 
of the suggestions which have been thrown out by Mr. Dickinsof, 
an automatic mine ventilator recording apparatus, designed by 
Messrs. W. H. Bailey and Co., of Salford, has, within the 
last few weeks, been fitted up at Messrs. Brooke and Pickups’ 
Townley Collieries, Burnley. ‘The instrument is in itself a modifi- 
cation of the automatic clock recording arrangement which Messrs, 
Bailey have already applied to a variety of purposes, and it may be 
briefly described as follows :—A mahogany case, standing 8ft. high, 
encloses a strong eight days clock, which also drives a drum carry- 
ing on its face a removable diagram paper. The drum makes one 
revolution per week, and the diagram is divided into columns for 
each day, with further sub-divisions for the hours and half hours, 
Below this diagram is a counter dial up to one hundred millions, 
and beneath the counter there is contained within the case a copper 
float and a syphon cistern. These practically embrace the whole of 
the working parts, and the apparatus is coupled ,up to a Guibal fan 
or other system of ventilation as follows :—A prin | shaft in connec- 
tion with the speed indicator is attached to the engine which drives 
the fan, and for every thousand revolutions made by the engine a 
mark is struck by a pricker upon the drum diagram. By this 
means a record is obtained of the speed at which the engine has 
been working, and by simply counting the marks upon the diagram 
the number of revolutions made by the engine during any half- 
hour, hour, or day, at any period during the week, can be ascer- 
tained, whilst the total number of revolutions is indicated on the 
counter dial below. For the purpose of obtaining a record of the 
fluctuations of the air pressure, a jin. tube is attached to a cock in 
the lower portion of the case, and this tube is brought into connec- 
tion with the fan. According to the pressure obtained through 
this tube upon a column of water contained within the lower part 
of the case, a pencil marks upon the drum diagram the varyin 
differences in the air pressure created by the fan, whilst the speec 
at which the engine has been working is also recorded upon the 
same paper. 

In the coal trade a brisk demand is maintained for house-fire 
classes of fuel, and there is a strong tendency towards a general 
advance in list rates at the close of the month. In other classes of 
fuel, however, the demand still shows no improvement, and engine 
fuel, if anything, is more difficult to move, owing to the stoppage of 
many of the Lancashire mills and the increased quantity of stock 
now being produced. The average prices at the pit’s mouth are 
about as under :—Best coal, 8s. 6d.; seconds, fis, 6d. to 7s.; common 
coal, 5s, to 5s. 6d.; burgy, 4s. to 4s. Gd.; and slack, 3s. to 3s. 6d. 
per ton. 

The Lancashire colliers seem determined to go in for an advance 
of wages, and if colliery proprietors can see their way to maintain- 
ing a slight advance in prices, there is little doubt they will be pre- 
pared to concede something to the men rather than encounter 
another strike like that of last winter. 

Barrow.—The hematite pig iron trade, wliich has shown a steady 
improvement, has this week still further strengthened its position. 
The demand is better than it has been for some time. The gradual 
growth of the demand gives an exceedingly healthy tone to the 
market, inasmuch as there has been no rapid movement, but a 
slow and steady progression, without any of the unhealthy vigour 
about it which has a tendency to rush up prices too suddenly. At 
present values are going up very steadily, and I think the demand 
is likely to be well maintained for some time to come, and better 
prices are likely to be realised. The tonnage of metal which has 
to be made to the United States during the current year is ve 
heavy, and as the demand from America is well maintain 
makers are likely to be kept fully employed. The continental 
demand is very good. The inquiries which have come to hand, 
and are still being made, have placed some makers in the position 
of not being able to complete deliveries this season. This week’s 
quotations for No. 1 Bessemer is 6ls, per ton at works ; No, 2, 
59s. 6d.; No. 3, 58s. No, 3 forge is changing hands at about 58s, 
In the steel trade a very good business is being done. The demand 
for steel rails is very brisk, and I know very fair orders have been 
booked for blooms and other descriptions. The market all round 
is very good ; plates, tram sections, and merchant qualities are in 
good sale. Billets and wire are heavily sold forward. I find that 
this increased demand has made an appreciable reduction in the 
stocks of both iron and steel 

Iron shipbuilders are well employed, and their hands will be 
full for some time to come, while there are rumours of other large 
orders being shortly forthcoming. Engineers, ironfounders, and 
other industries are well employed. The demand for iron ore is 
better, and raisers are firmer in their prices. At some of the pits 
they are largely sold forward for some time to come, 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE inquiry for house coal continues to be brisker, the demand 
for ‘‘stocking purposes” having set in already for the London 
market. This is about three weeks earlier than last year. At 
London the merchants are reported to have made an advance of 
1s. 6d. per ton in the price of house coal. This rise cannot be on 
account of any increase in the prices of South Yorkshire and North 
Derbyshire coal, as the winter advances have not yet commenced. 
At Manchester the I hire coal has been increased by 6d. per 
ton. No change in prices is expected in the Sheffield district until 
the Ist of October. 

The iron market has also been firmer, and prices may be said to 
have stiffened. It is said that the firmness in the iron market is 
caused by the renewal of negotiations between the Glasgow and 
Cleveland ironmasters for restricting production 20 per cent. There 
is no doubt, however, that an equally important cause is the 
increased shipment to foreign markets, and a better state of trade 
at home. 

In the heavy branches there is continued activity in all depart- 
ments. One large house in the steel rail trade is increasing its 
means of production, which is a somewhat significant incident in 
view of the general complaint as to railway rates necessitating the 
transfer of the heavy trades to the coast. One local firm of rail 
makers have orders on their books sufficient to last them until next 
March. Another firm are sending to America at the rate of 2000 
tons per week, and the inquiry, both on American, colonial, and 
home account, does not seem to abate. There is no doubt that 


rails at an average rate of £5 12s, 6d, per ton are about as low as 
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they can be—though they have touched lower 
quotations since the famine years of 1873-4—and 
the railway companies who are now taking 
advantage of the present rate to relay their 
ways are unquestionably adopting a prudent 
course. 

Nothing further has transpired in reference to 
the proposed removal of the Dronfield Steel 
Works to Workington. The negotiations, I 
understand, are still in progress, and there is 
every prospect that they will be brought to a con- 
clusion. 1 believe there is not the slightest doubt 
that Messrs, Wilson, Cammell, and Co. will this 
time finally resolve to transfer their business to 
the Cumberland coast. I was informed the other 
day that they had given heavy orders for castings 
to be delivered at Workington. This would have 
indicated that they contemplated an almost 
immediate removal of their business, On in- 
quiry, however, I ascertained that the statement 
as to the castings was not correct. 

In the lighter branches of Sheffield trade I 
begin to hear rather better accounts. ‘There has 
been a favourable change in the weather, and 
it is remarkable how quickly this tells upon the 
home demand for light goods. The file and edge 
tool branches are fairly well employed on foreign 
and colonial account, and even the saw trade, 
which is usually about the last to move, cannot 
be in an unfavourable state, the saw grinders 
reporting that they have no hands ‘‘on the 
box.” This means that the Saw Grinders’ Union 
is not called upon to support any of the work- 
men, in consequence of their having full employ- 
ment. The —— manufacturers are doing a 
capital business for distant markets, and a 
noticeable feature is an important call for all 
kinds of cutlery goods for Ireland. Razor manu- 
facturers have more orders in hand than they 
can get out in the time specified. One or two 
of the silver-plate manufacturers report an im- 
proved demand, but they state that the bad 
er has very seriously affected the summer 
trade. 

There is a noticeable change for the better in 
the Russian market, an abundant harvest has 
been obtained there, and the effect will no doubt 

wromptly tell in the revival of business with 

ussian merchants. With Germany and with 
other continental markets there is an average 
trade doing, but the French business is a good 
deal harassed by the prospect of a new taritf, of 
the probable effects of which on light goods I 
gave you particulars last week. 

The report of the Sheepbridge Coal and Iron 
Company, Limited, shows a gross trade profit for 
the year ending June last of £31,192 3s. 5d., 
reduced by interest on loans and other preference 
charges to the sum of £7719 14s. 10d., added to 
the balance of £6700 of the preceding year, and 
deducting £565 from dividend on the ‘*C” 
guaranteed preference shares, the sum available 
for dividend is £13,854 16s, 10d. The directors 
recommend a dividend of 2 per cent., disposing 
of £8970, and leaving £4584 be carried 
forward. The report further stated that the 
iron trade continued throughout the company’s 
business year in the same depressed condition 
to which it had fallen at the period of the issue 
of the last report. A more cheerful feeling, 
accompanied by an increased demand and slightly 
enhanced prices, manifested itself in July last, 
but the untoward change in the harvest prospects, 
together with the disturbances in the money 
market, had for the present checked this upward 
movement. The strike in Lancashire in the early 
months, and the prevalence of severe weather, 
created a large temporary demand of both house 
and manufacturing coal, and for about three 
months the coal trade was profitable. Unfor- 
tunately, the two house coal collieries belonging 
to the company were flooded during a consider- 
able portion of the time. 

The interim dividend of 5 per cent. of Wm. 
Jessop and Sons, Limited, is payable on the 1st 
October. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron market held at Middlesbrough on 
Tuesday was extremely animated. Buyers, 
whether s or merchants, had evidently 
become frightened, and bought greedily, and in 
large quantities. Prices were 1s. higher than 
they were a week previously, and 3s, 3d. higher 
than at the beginning of the month. Much dis- 
cussion took place as to the conference at Carlisle 
the day before between representative iron- 
masters from Cleveland and from Glasgow. The 
general impression was that difficulties would be 
found when the attempt was made to carry out 
the recommendation to reduce the output by 
12) per cent. It is understood that in Cleveland 
it is not intended to put any furnaces absolutely 
out of blast, except one or two which need to be 
re-lined. The curtailment of production is to be 
effected by merely slackening the blast, and the 
question has been asked, whether this may not 
easily be evaded. However that may be, it is 
clear that the average - oy is that some restric- 
tion of production will be carried out; and in 
view thereof, buyers wish to make themselves 
secure of supplies before the scarcity is really felt. 
No. 3 G.M.B. was on Tuesday sold at 40s. per 
ton, f.o.b., and No. 4 forge at 39s. Connal’s 
warrants were to be had for 40s, 6d. It is 
not thought that in any case pig iron will 
rise very much above present prices, because 
of the heavy stocks now in hand. In all 
probability warrant holders will attempt to 
realise as soon as they think the highest point is 
reached, and this, if done extensively, would at 
once lead to a reaction. Connal’s Middlesbrough 
stock has increased 170 tons since Tuesday last, 
and stands to-day at 186,497 tons. The manufac- 
tured iron trade has improved in sympathy with 
pig iron; but scarcely more than enough to cover 
the enhanced cost in respect of that material alone. 

It is not true that the plate makers have offi- 
cially advanced their minimum price by 5s. per 
ton, as was announced in the local papers. On 
the other hand it still remains at £6. But there 
is no doubt but that it would not now be possible 
to buy except at an advance of 2s. 6d. to 5s, per 
ton. wae the latter price has been paid 

uring last week ship and bridge builders took 
something like a panic at the rise in pig iron, and 


bought plates and angles very freely. The con- 
tracts made were sufficient to supply the whole 
district with work for four or five weeks ahead. 
Bars and angles are fetch £5 15s. per ton. 

Coal remains steady at previous prices. Coal- 
owners are hoping in some way or other to get a 
share of the advance in prices. But consumers 
argue that if the furnaces go out, less coke and less 
coal will be used, and consequently the price of 
the latter should be easier, 

It is announced that two young men have 
bought the rolling mills formerly belonging to the 
West Hartlepool [ron Company, and are about to 
set them to work. They have no doubt obtained 
them at a low price, but, inasmuch as the works 
have been idle for many years, it is possible that 
the machinery, and especially the boilers, will be 
in a very bad state of repair. Judging by the 
experience of the Skerne Iron Company, the 
Bishop Auckland Ironworks, and the Wear Rolling 
Mills Company, this new venture would not 
appear likely to be a very promising one ; but it 
is impossible to say what may not be done in 
cases where large works are obtained for an old 
song, provided they are well situated. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been greatly excited in 
the course of the week, on account of the proposal 
of the ironmasters to damp outa proportion of 
the blast furnaces. In the early part of the 
week doubts were freely expressed as to whether 
the damping out process would really be resorted 
to. There were some who were of opinion that 
the Cleveland and Scotch ironmasters could not 
possibly arrive at such an agreement as that pro- 
posed ; and it was upon the strength of such 
opinions as these, and their opposites that the 
prices in the warrant market fluctuated almost 
daily. The upward movement has, on the 
whole, however, been maintained, and the quota- 
tions have gained about 3s. on the week. Almost 
every day a large business has been done in war- 
rants, the transactions being on a much more 
extensive scale than has been experienced for a 
long time. Deputations of the Scotch and Cleve- 
land ironmasters met at Carlisle on Monday 
afternoon. The proceedings are said to have been 
of the most amicable nature, and it was ‘‘ agreed 
that cach district be recommended to reduce the 
make of pig iron by 125 per cent. for 
a period of six months.” It will be recol- 
lected that 2s. per cwt. was the amount first 


that if the ironmasters damped down 20 per cent. 
of their furnaces, this would release coals to that 
amount to be thrown upon the market, and 
render it the more difficult for the colliers to ob- 
tain an advance. To counteract this, he recom- 
mended the colliers to restrict their output of 
coals to three tons per man daily all over, and 
they would be successful. Among the other 
speakers at the meeting was Mr. Lloyd Jones. 
Deputies were appointed to wait upon the masters 
and ask the advance, and this they did in the 
course of the week. It may be added that the 
sale coalmasters are understood to be willing to 
give the men a little more wages; but their 
ability to grant a permanent increase will depend 
upon the supply of coals in the market. 

The miners of Fife and Clackmannan have also 
approached their employers for an advance of 6d. 
per day. 

At a meeting held at Hamilton a few evenings 
ago, the Mining Institute of Scotland—Mr. Ralph 
Moore president—had an interesting discussion 
with regard to the success of the electric light in 
Mr. Watson’s Earnock Colliery. It was stated 
that the miners preferred the old lamps to the 
electric light, although they admitted it gave a 
superior light to the ordinary safety lamp. In 
reference to the experiment of breaking a lamp 
in the midst of inflammable gas to ascertain 
whether it would be exploded by it, it appeared 
that a representative of Mr. Swan had stated 
that he did not consider the test a fair one, and 
that had the little Swan lamp been enclosed in a 
protecting lantern there would have been no 
explosion, because the blow that would break the 
lamp would also break the carbon filament, and 
it would not be possible to ignite the gas. Mr. 
Gilchrist, the secretary, said that he was inclined 
to think this was really the case. A committee 
was appointed to consider the whole question of 
electric lighting in collieries, and report to a 
future meeting. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

I AM glad to report Mr. Menelaus as improving, 
and the strong possibility that he will again be 
enabled to continue in full management at 
Dowlais. 

I see that Rhymney is making good headway. 


| The make of iron will be discontinued there in 
| another week or two, and all energy be concen- 


mentioned by the Scotch masters, but it was | 


understood that this would be liable to modifica- 
tion. There are several Scotch firms, I believe, 
that will not take part in the reduction, but the 
majority of them are quite in earnest on the 
subject. At the same time a variety of cireum- 
stances may occur to modify the agreement, even 
after it shall have been a signed. The 
effect in Scotland will be to curtail the output by 
about 2600 tons per week, which will greatly 
relieve the market, and should the present good 
shipments continue, almost, if not altogether, 
wipe off the quantity of pig iron that is being 
added to stock. 

The course of the warrant market has been as 
follows :—On Friday the market was irregular 
but strong, with a large business at from 
49s. 14d. to 49s. 84d. The market opened on 
Monday at 50s. cash, but became weaker, receding 
to 49s. 64d., and closing at 49s. 7d. Business 
begun on arn at 50s. 3d., but receded to 
49s. lld. Yesterday, irregular market, opening 
51s. 3d. to 50s. 10d. month, and 51s. to 50s. 9d. 
cash, closing at 49s. 10d. cash and 49s, 11d. 
month. To-day —Thursday—fair business at 
51s. 1d. to 50s. 8d. cash, 50s. 3d. to 50s, 10d. 
month, closing sellers, 50s. Gd.; buyers 1d. less. 

The prices of makers’ iron, which are all 
advanced in sympathy with warrants, are as 
follows :—G.M.B., f.o.b. at Glasgow, No. 1, 50s.; 
No. 3, 47s.; Gartsherrie, 57s. 6d. and 51s. 6d.; 
Coltness, 58s, 6d. and 51s. 6d.; Summerlee, 
57s. Gd. and 49s.; Langloan, 58s. 6d.and 51s. 6d.; 
Carnbroe, 53s. and 48s. 6d.; Calder, 58s. 6d. and 
50s.; Clyde, 51s. 6d. and 47s. 6d.; Glengarnock, 
at Ardrossan, 51s. 6d. and 48s.; Eglinton, 50s, 6d. 
and 146s. 6d.; Dalmellington, 50s. 6d. and 
47s. 6d.; Shotts, at Leith, 58s. 6d. and 50s. 6d.; 
Kinneil, at Bo’ness, 50s. and 48s.; Carron, at 
Grangemouth, 57s. 6d. and 48s, 6d. 

Indications of prosperity in the malleable iron 
trade are visible on all hands, Most of the works 
in Lanarkshire are exceedingly busy, and in some 
cases large additions are being made to plant in 
order to meet the contracts now in hand. ‘There 
is, as a rule, no change in the prices of malleable 
iron; but if the ironmasters should put out 
furnaces for any length of time, it is probable that 
values may advance. 

The coal trade continues in that active state 
which has marked it for a number of weeks past. 
The inland demand is rather better than usual at 
this season; a large consumption of coals takes 
place at the ironworks and factories, and the 
shipping demand has been very good, There is 
little or no alteration in prices. 

Great efforts have been made for some time by 
the promoters of the Miners’ Association in the 
West of Scotland to recruit its ranks, and bring 
about a movement for an advance of wages. Up 
to about a week ago the leaders of the men were 
divided among themselves, but a reconciliation 
was then effected, and a meeting was called at 
which delegates said to represent 9000 men were 
present, Mr. Macdonald, M.P., was in attend- 
ance, and made a speech in support of a motion 
to the effect that the time is now arrived when 
the miners of Scotland can reasonably ask for an 
advance of 6d. per day on their wages. He 
reviewed the course of similar movements in the 
past, showing that when the miners restricted 
their labour too much outsiders were brought into 
the mines, and very soon crowded the market 
with coals. The colliers were also warned by 
the hon, gentleman not to make an exorbitant 
demand upon their employers, as they had 
done a year ago, because by this means trade 
was driven from the country, and the masters 
had greatly to reduce the price of coal to bring 
it back. He quoted the prices obtained for coals 
throughout the mining districts of England and 
Scotland, to show that the Scottish coal masters 
were charging on an egg od less per ton than 
was got elsewhere. Mr, onald pointed out 


trated on steel. Two fresh mills are in progress, 
and one of these will be devoted to ingots for the 
American market. The lessened tariff on ingots, 


|as compared with rails, is prompting this step, 


| 


and the ingots cut into certain lengths will be 


| such as to secure ready demand in the States. 


The new range of coke ovens by the Coppee Com- 
pany is going on well, and is now in active course 
of erection at Rhymney; so prospects look 
bright in that quarter. 

lam glad to announce the signing of Articles 
of Association for the new wire work industry 
at Merthyr. The improvement in price—10s. per 
ton during last week—comes at the right time 
for a start. 

The steel trade generally is looking up. Good 

oes are going to America. The total from 
Wales last week of iron and steel amounted to 
3600 tons. 

Pig iron is looking up, and higher prices were 
obtained at Newport last week. Bars remain at 
£5 5s. to £5 10s.; iron rails, £5 10s. to £5 12s. 6d. 

Tin-plate is still flagging, and the last little 
spurt has disappeared again. An official report 
gives the following list of works that are now in 
more or less active condition :—In Carmarthen 
and Glamorgan, 44; M th and Gl t 
22; Stafford and Worcester, 11; Mold,1; Work 
ington, 1; Motherwell, 1. Total make of last 
year, four millions and a-half of boxes. Out of this 
make fully half is exported, Swansea and Cardiff 
shipping large quantities. 

‘the coal trade of Wales continues satisfactory, 
and large contracts have been completed at 11s., 
best steam f.o.b., at distant periods. 

Messrs. Nixop, Taylor, and Company and 
Powells Dufiryn have the credit of taking the Pacitic 
Company’s contract for 1882. Leading authori- 
ties in the coal trade regard present indications 
as eminently favourable. The house coal trade, 
for instance, is very firm and healthy, and buyers 
are giving way more freely to the higher quota- 
tions which prevail. A tolerable approximation 
to old averages exists in prevailing totals. Last 
week the foreign coal shipments from Wales were 
not much under 150,000 tons, of which Cardiff 
sent 107,288 tons. 

The annals of colliery explosions stood a close 
chance a few days ago of having an important 
addition. At Pentre, a colliery in the Rhondda, 
once the scene of a great loss of life, a fire broke 
out when over 400 colliers were busy at work. 
Thanks, however, to daring efforts on the part of 
the fireman, and the men having a way of escape, 
nothing very serious occurred. Mr. W. Thomas 
Brynawel is the mining engineer of the colliery, 
and the name is a guarantee both for capacity in 
carrying on such a colliery, and for personal self- 
sacrifice in the event of these calamities happen- 
ing. ‘* Happen they will,” said an eminent autho- 
rity lately ‘‘in all these gas producing collieries.” 

The coal and iron trades in the Cinderford dis- 
trict are improving. 

The greatest activity continues at the new 
docks, Swansea. Two men were killed there on 
Tuesday. 

Two small strikes have occurred in the Swansea 
coal district—very local in character—and one 
has been settled this week at Bryndewi by the 
return of the men at old rates. 

I suppose a vacancy will occur at Dowlais 
Collieries; Mr. Truran, the manager, retires 
after long and successful service. The only 
failure has been in respect of Bedlinog, but here 
no one could have anticipated such broken 
ground, 


AMERICAN PortABLE ENGINES.—The following 
from the American Manufacturer does not convey 
a very favourable idea of American portable 
engines :—‘‘ Explosions of steamboat boilers used 
to be the fashion, but in recent years explosions 
of thrashing machine boilers are ‘the thing.’ Is 
there no remedy?” 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners 07 
‘atents. 

*," It has come to our notice thot some applicants of the 
Patent-opice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ojfice officials by 
giving the number of the page of Tue ENGINEER at 
which the Specijication they require is referred to, insicad 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
‘inding the numbers of the Specisication, 


Applications for Letters Patent. 

*,* When been “communicated” the 
name and address of the communicati are 
printed in italics. 

13th September, 1881. 

8949. O1LtNG Apparatus, W. Currie, Belfast. 

3950. HEELS, W. Morgan-Brown.—(J. Brooks, Boston,U.S.) 

3951. FURNACES, 8. Pope, Newburn. 

3952, LireBoats, J. Wetter.—(@. Berrell, Peansylvania.) 

3953. Capstans, J. Wetter.—(C. Arentsen, Norway.) 

3954. Coupeines, A. Thomson, Southampton. 

3955, O1L Lamps, &c., J. Whitehead, Southport. 

3956. PLaTes and Bars, J. Larue, Paris. 

3957. Gas Recucators, W. T. Sugg, Westminster. 

3958. StaRcH Sucar, P. Jensen.—(F. Sorhlet, Germany.) 

3959. STARCH SuGak, P. Jensen.—(/. Soxhlet, Germany.) 

3960. Pianos, F. Wirth.—(G. Philipp, Germany.) 

14th September, 1881. 

3961. Drarnace, R, H. Reeves, Isle of Wight. 

3962. Open Fapaics, T. Coltman, Leicester, 

3963, CHECKING, W. Riddelland H. Wickens, London. 

3964. NeEpLEs, IT. Perks.—(K. Crowley, New York, U.S. 

3965, Lamp Burners, J.S. Vairfax.—( WW. Painter, 

3996, Gas APPARATUS, P. Justice.—(4. Clavel, Belyiuim.) 

3967. Lamps, &c., J. G. Ellis, London. 

3968. HeatTinc WatER, F. Bond, Gloucester. 

3969. Enoines, H. Muir and J. Caldwell, Glasgow. 

3970. PeramBuLators, G. Asher, Birmingham. 

3971. Securing Hoxses, J. C. Mewburn.—(/. Daviau, 
France.) 

3972. Stoves, 8. C. Davidson, Belfast. 

3973. Lamps, J. Wetter.—(H. Naumann, Leipzig.) 

3974, Furnaces, J. Wetter.—(@. Permet, France.) 

3975. Layne ELecrric Wirgs, J. W. Smith, Edinburgh, 

3976. Arc Lamps, P. Jensen.—(A. Cance, Paris.) 

15th September, 1881. 

3977. Sewinc Macuines, A. Bouit.—(J. Jarlan, France.) 

3978. CouRN, W. Rainbow, Luton. 

3979. CoverinG TrRam-Cars, &c., E. H. Grey, London. 

3980. ParLour Game, J. Maxfield, London. 

3981. ABDOMINAL, &c., BELTs, H. Willington, London. 

3982. Fasreninos, H. Lake.—(C. Littlejonn and H. 
Ford, U.S.) 

3983. Pistons, F. Engel.—(C. A. Zirn, Hamburg.) 

3084, Pircn Cuarns, A. H. Wallis, Basingstoke. 

3985. Door Knoss, H. Lake.—(C. C. Harrington, U.S.) 

3986. Sarety Devices, A. H. Turner, London. 

3987. SECONDARY BatrTeRies, J. 8S. Sellon, London. 

3088. Matrer, F. Wirth.—(JMessrs. Kalle 
and Company, Germany.) 

3989. AiR Macuings, E, Hesketh, Dartford. 

3990. Fire ExTinGumIsHING Apparatus, A. M. Clark.— 
(P. Oriolle, France.) 

16th September, 1881. 

3991. PREVENTING DETERIORATION, J. Baker, London. 

3992. Beertinc Macuines, C. Edmeston, Salford, and 
8S. Smith, Manchester. 

3993. Heating Water, W. Wyman, Gloucester. 

3094. LuBricators, H. F. Lawrence and H. Stokes, 
Birmingham. 

3995. TRANSPORTING, &c., Fruits, H. A. Bonneville.— 
(D. Cornilliac, Paris.) 

3906. TwisTinG Corron, &c., A. Yates, Derby. 

3997. CONTROLLING WiRE-ROPES, H. Cheesman, Hartle- 


pool. 

3998, Knire Hanpies, &c.,G. Renton, Sheffield. 

3009, Meat Extract, L. Groth.—(H. Bloch, Denmark.) 

4000. PERMANENT Way, T. Bunning, Newcastle-on-Tyne. 

4001. Barus, &c., J. Shanks, Barrhead. 

4002. Cast Iron, H. J. Haddan. -(J. Chaine, France.) 

4003. Iron, &c., WHEELS, W. Somers, Halesowen. 

4004. Cases, W. R. Lake.—(C. W. Livermore, U.S.) 

4005. Srorine Eectricity, J.S8. Sellon, London. 

4006. Sawine, &c., F. Myers, New York, U.S. 

17th September, 1881. 

4007. Carryine, &c., Liquips, G. White, Wilden. 

4008. Borinc Apraratvs, M. Macdermott, London, and 
W. Glover, Bermondsey. 

4009. ScREW ProreLurErs, R. M. Steele, Hampstead. 

4010. Cookinc Sroves, J. Imray.—(La Socicté des 
Specialités Mecaniques reunies, Paris.) 

4011. Evecrric Lamps, B. Hunt.—(4. £. Brown, U.S.) 

4012. Biocks, T. Ward & E. Howl, Tipton. 

4013. CicaReEtTes, D. Nicoll, London. 

4014. MountiNnG Cortox, H. Greg, Bolton. 

4015, VeLvets, W. Mather, Manchester. 

4016. Knives, W. A. Barlow.—({ Messrs. Bierhog’ and 
Weeer, Germany.) 

4017. Evecrric Lames. 8. Hallett, London. 

4018. Suapine Devices, F. Wirth.—(A. Grus, Germany.) 

4019. Evecrricity, G. E. Dering, Welwyn. 

19th September, 1881. 

4020. Smoke, G. West, Nottingham. 

4021. Lamps, T. Ward, London. 

22. Torpepo Boats, A. F. Yarrow, Poplar. 

4023. StircHine Seams, R. H. Brandon.—(The Morley 
Sewing Machine Company, Holyoke, U.S. 

4024. Lamps, W. Morgan-Brown. —(#. M. Fox, U.S.) 

4025. VeLvet, R. 8. and E. Collinge, Oldham. 

4026. DyNAMO-ELECTRIC Macnines, E. de Pass.—(La 
Socicté anonyme des Cables clectriques, systéme Berthoud 
Borel, et Compagnie, Paris.) 

4027. Cicaretres, M. Appelbaum, London, 

4028. Watcu Protectors, F. Wirth.—(G. Speckhart, 
Germany.) 

4029. TELEPHONETRANSMITTER, 8. Pitt.—(H. Machalski, 
Austria.) 

4030. Lirrinc Jacks, F. H. F. Engel.—(VJ. W. 
Schultze, Hamburg.) 

4031. Hoxper, F, F. uée Lecocq, Belgium. 

4032. Sewinc Macuings, C. A. Snow.—-(f. G. Altman 
and F. Pommer, Edina, U.S.) 

4033. FLusH Cisterns, W. Wright, Plymouth. 

4034. DynNaMo-ELEcTRIC MacuiNeEs, P, Jensen.—(T. A. 
Edison, Menlo Park, U.S.) 

4035. GLuE, G. W. Bremner, London. 

4035. Cigar LicHTEeRs, W. Clark.—(C. H. Vibbard, 
Aurora, and J. D. Brooks, Albany, U.S.) 

4037. Batreriges, W. Clark.—(N. de Kabath, Paris.) 

4038. ExprEssinc Juice, W. Thomson and J. Mylne, 
London, and J. B. Alliott, Nottingham. 

4039, Corsets, H. E. Newton.—(M. Cohn, New York.) 

4040. Boots, H. Loads and F. Afford, Norwich. 

4041. Giass Borries, H. Codd, London. 

4042. Gas Stoves, 8. Clark, London. 

4043. Cans, H. H. Lake.—(F. Fleischinann, Austria.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
3943. Pxreumatic AccumuLATOR, J. Wetter, New 
Wandsworth, London.—{ communication from M. 

Scharfberg, Lemberg.—1l2th September, 1881. 

3985. Door KNoss, H. H. Lake, Southampton-build- 
ings, London.—A communication from C. C. Har- 
rington, Newton, U.S.—15th September, 1881. 

3995, TRANSPORTING, &c., Frurrs, H. A. Bonneville, 
Cannon-street, London.—A communication from 
Rue Condorcet, Paris.—16th September, 
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3908. Hanptes for Kyives, &c., G. Renton, Carver- 
street, Sheffield.—16th September, 1881. 
4004. Cases, &c., for Leap Pencits, W. R. Lake, ocr sl 


2144. Biastinc Cuarces, W. E. Gedge, London.—A 
communication from L. Favre.—l7th May, 1881. 
2145. Sewrnc Macuiyes, W. R. Lake, London.—Acom- 


ampton-buildings, London.—A rom 
Cc. W. Livermore, Providence, U.S.—16th September, 
1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

8735. Preparte Woot, P. Kelly, Crosshills, Yorkshire. 
—2lst September, 1878. 

3854. Harvestinc Macurnes, B. Samuelson and W. G. 
Manwaring, bury.— 30th September, 1878. 

4044. Cakes, T. D. Pruday, Birmingham.—12th Octo- 
ber, 1878. 

8637. Fioatinc Docks, R. Turnbull, South 
Shields.—14th September, 1878. 

3660, Cuttrnc Apparatus, W. Wright, Droylsden, and 
T. Bintliff, Manchester.—17th September, 1878. 

3673. Sree: Wrre Carns, W. F. Bateman, Low Moor, 
Yorkshire.—17th September, 1878. 

$719. AnTi-FouLING Composition, A. McMillan, Hill- 

w.—20th Sewtember, 1878. 

3975. Furnaces, 8S. G. Thomas, Battersea Park, 
London.—9th October, 1878. 

4063. Steet and Iron, 8S. G. Thomas, Battersea Park, 
London.—14th October, 1878. 

3647. Transmitrers for TeLepHones, H. Hunnings, 
Bolton Percy, Yorkshire.—I6th September, 1878. 

3692. Rartway Crossines, W. R. Lake, Southampton- 
buildings, London.—18th September, 1878. 

3738. Surps’ Compasses, C. D. Abel, Southampt 


tion from D. H. Campbell.—17th May, 1881. 
2146. Sewrnc Macurngs, W. R. Lake, London.—A com- 
munication from D. H. Campbell.—l7th May, 1881. 
2149. Frrepiaces, T. F. Shillington, Belfast.—l7th 

May, 1881. 

2160. ATracuinec Knors to Hanpves, E. 8. Harvey and 
J. Brodie, London.—18th May, 1881. 

2171. Exrractine Metats, R. Stone, King William- 
street, London.—18th May, 1881. 

2173. Ripinc Sappies, R. Walters and J. Hewitt, 
Finsbury, London.—18th May, 1881. 

2174. Bricks, &c., J. Walker, Leeds.—1Sth May, 1881. 

2177. Sock SusPENDER Ciasp, E. Blinkhorn and F. A. 
C. Greebert, Finsbury, London.—A communication 
from H. Axmann.—18th May, 1881. 

2181. Frre-arms, W. W. Morton, Railway Approach, 
London Bridge.—19th May, 1881. 

2184. AMALGAMATION of GoLD, F. Campbell, Strand, 
London.—19th May, 1881. 

2202. Bicycies, &c., E. Marshall, Birmingham.—19th 
May, 1881. 

2216. Sewinc Macuixegs, J. Imray, London.—A com- 

i H. Buckofzer.—20th May, 1881. 

2219. Street, J. Imray, London.—A communication 
from P. E. Martin.—20th May, 1881. 

2224. SweetmeEats, 8. P. Wilding, Rood-lane, London. 
—Acommunication from Messrs. Thiele and Holz- 
hause.—2lst May, 1881. 

2230. AIR COMPRESSORS, H. Fletcher, Bolton-le-Moors, 


buildings, London.—2lst September, 1878. 

4033. DisMemBrRators, C. Pieper, Berlin.—12th October, 
1878. 

8701. Osrarntnc SucpHuRic Acip, J. Mactear, Glasgow. 
—19th September, 1878. 

$730. WasHinc Apparatvs, J. F. C. Farquhar and J. 
B. Macfarlane, London.—20th September, 1878. 

4010. Parnt Brusnes, G. Russum, Leeds.—10th Octo- 
ber, 1878. 
4091. Ratstnc SuNKEN VESSELS, J. A. Westermann, 
London.—l5th October, 1878. 
3639. Gas-BURNER Recutators, G. J. Parkinson, 
Balsall Heath, Birmingham.—1l6th September, 1878. 
3658. MAGNETO-ELECTRIC Macuines, J. H. Johnson, 
London.—17th September, 1878. 

3850. TemPeRING Articles of Merat, J. H. Johnson, 
London.—30th September, 1878. 

3709. PowEr Looms, W. Longbottom, Barnsley.—19th 
September, 1878. 


Patents on which the Stam np Duty of 
£100 has been pai 
3345. Stor, &c., Vatves, W. H. Westwood, E. Wright, 
and E. T. Wright, Dudley.—30th September, 1874. 
3150. Copres of Writinos, E. de Zuccato, Soho, 
London.—15th September, 1874. 
242. Sopa and Porasn, J. Mactear, Glasgow.—22nd 
September, 1874. 
$414. Firre-acarns, F. H. W. Higgins, London.—6th 
October, 1874. 
3193. Lirtrinc Apparatus, J. Holden, Halifax. —18th 
September, 1374. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 7th October, 1881. 
2034. Foc Sicnat Apparatus, H. Whitehead, Bucknall, 
and T. Dodd, Winsford.—10th May, 1881. 
2059. Desicns on MaRBLE, A. Guattari, Bedford-street, 
. D. A, Fyfe, Barnes, Surrey. 
—12th May, 1881. — 
2062. SrRETcHING Fasrics, 8. Hallam, Manchester.— 
12th May, 1881. 
2069. Expansion Gear, C. Pieper, Berlin.—A commu- 
nication from W. R. Proell.—12th May, 1881. 
2070. Stoprerine Botries, J. J. Broadbridge, Man- 
chester.—12th May, 1881. 
2084. Capstans, B. C. Scott, Regent’s Park, London.— 
13th May, 1881. 
7 G. Osborne, 


2087. Taps or VALVEs, 
13th May, 1881. 
2088. Conveyinc INTELLIGENCE, J. M. B. Baker, South- 
ampton-buildings, London.—13th May, 1881. 
‘ R. W. 


2090. BotrLe Movuips, W. A. and 
- Smyth, Dublin.—13th May, 1881. 

2009. Warpixc, &c., 8S. Cook, sen., and 8. 
Cook, jun., Bury.—13th May, 1881. 
Albany-road, 


2103. Prixtixe Ink, C. Bastand, 
LUsHEs, W. Irlam, Eccles.—14th 


Brighton.— 


London.—13th May, 1881. 

2108. Corror PILE 
May, 1881. 

2109. Sprep of Stream Encrves, H. 
Lindley, Salford.—14th May, 1881. 

2118. Manprits, C. Croissant and P. P. Huré, Paris.— 
14th May, 1881. 

2120. Macuines, F. Wirth, Germany.— 
A communication from 8. Moser.—l4th May, 1881. 
2125. &c., VEssELs, A. igge, Old 

Cavendish-street, London.—16th May, 1881. 

2148. Steam Enornes, H. H. Lake, London.—A com- 
munication from J. W. Chisholm.—17th May, 1881. 
2175. Evectric Batreries, W. R. Lake, London.—A 
communication from L. Maiche.—18th May, 1881. 
2356. Looms, W. Walker, Radcliffe Bridge, Lanca- 

shire.—30th May, 1881. 

2497. Frre-arms, A. M. Clark, London.—A communi- 
cation from A. Hape and A. Oliver.—3lst May, 1881. 

2410. QuaRRyinc Srate, A. M. Clark, London.—A 

~- communication from A. R. Reese.—3lst May, 1881. 

25%. Tube Expanpers, J. Hall and 8. Thompson, 
Sunderland.—9th June, 1881. 

25%5. Gas ConDENSERS, H. and F. C. Cockey, Frome 
Selwood.—10tk June, 1881. 

2543. Sewinc Macuine Geartnc, H. J. Haddan, 
London.—Com. from M. I. Lecceur.—11th June, 1881. 

2630. Moyocycres, L. A. Pearce, Hammersmith.—18th 
June, 1881. 

2830. PorTaBLe Kyire and Fork, W. Wiley, Wolver- 
hampton.—28th June, 1881. 

285. TREATMENT of Gas, J. E. Dowson, Westminster. 
—30t June, 1881. 

2925. Preventine Incrustation in Borers, H. A. 
Bonneville, Cannon-street, London.—A communica- 
tion from P. Alfieri.—5th July, 1881. 

30 0. Makryc CicaRetTtTes, A. M. Clark, London.— 
Com. from J. A. Bonsack.—9th July, 1881. 

30:1. WaTER-cLoseETs, &c., W. Dawes, W. H. and D. 
Thompson, Leeds.— 14th July, 1881. 

32 0. Fiims, A. M. Clark, London.—A communication 
from B. Day.—26th July, 1881. 

34.7. Privtine, &c., Macurvery, W. R. Lake, London. 
—Com. from W. A. Scott.—llth August, 1881. 

35 0. Macnine Emproiwery, C. A. Barlow, Manchester. 
—Com. from J. Halter.—lith August, 1881. 

36 1. Provtinc Macuines, J. H. Young and R. Pater- 
son, Glasgow.—23rd August, 1881. 

37 3. KNITTED Fasrics, F. Caldwell, Loughborough.— 
26th August, 1881. 

2715. Brusues, B. J. B. Mills, London.—Com. from J. 
J.C. Smith and H. Gelpcke.—31st August, 1881. 

3311. a H. Hall, St. Pancras, London.—lst Septem- 
ver, 


Last day for filing opposition, 11th October, 1881. 
2121. Screw Proreciers, W. R. Lake, London.—Com, 
from J. B. Root.—l4th May, 1881. 
2122. Gas Moron Eyoiyes, J. Dougill, Manchestcr.— 
16th May, 1881. 
2128. Drivine Betts, D. Williams, Portmadoc, North 
ales.—l6th May, 1881. 
2124. Hypra.ic Caps, F. Wirth, Germany.—Com. from 
N, Frantz and F. Westmeyer.—16th May, 1881. 
2131. Perrotevm, F. H. F. Engel, Hamburg.—A com- 
munication from H. Koch.—16th May, 1881. 
2132. Crane, J. Hurst, Brighton. —16th 
1881. 
37. Supportinc Lasts, J. Southwood, Lecds.—17 


I e.—2lst May, 1881. 

2258. TricycLes, H. J. Haddan, Strand, London.— 
Com. from J. McKenzie.—24th May, 1831. 

2260. MeTaLiic ALLoy, W. L. Wise, Westmi nster.— 
Com. from K. H. Ktihne.—24th May, 1881. 

2261. Permanent Way, J. Livesey, Westminster.— 
24th May, 1881. 

3265 TELEPHONE TRANSMITTING Apparatus, J. T. 
Gent and H. G. Ellery, Leicester.—24th May, 1881. 
2282. Artistic Hanoines, A. M. Clark, London.-—A 
communication from A. Letorey.—24th May, 1881. 
2314. Preservine Butter, G. M. Allender, Bayswater, 

London.—26th May, 1881. 

2317. Puriryrne Gases, R. Good, Carshalton, and T. 
Dean, Croydon.—26th May, 1881. 

2334. Furnaces, A. M. Clark, London.—A communi- 
cation from J. Garnier.—27th May, 1881. 

2343. Gas Recutators, W. Carter, Oldham.—27th 
May, 1881. 

2386. DispLayinG ADVERTISEMENTs, H. J. Haddan, 
Strand, London.—A communication from A. Ander- 
son.—3lst May, 1881. 

2401. PLoveus, J. Cooke, Linaolnshire.—31st May,1881. 

2438. CLeanine Corronseep, G. Welburn, Grovehill, 
Beverley.—2nd June, 1881. 

2517. Wrxprnc Tape, J. Imray, London.—Com. from 

Société les Fils de Cartier Bresson.—9th June, 


1881. 

2558. CENTRIFUGAL Macutnegs, W. Shears, Bankside.— 
—13th June, 1881. 

2706. Frxoxe Fesrics, W. P. Thomson, High Holborn, 
London.—Com. from M. F. Sallade.—20th June, 1881. 

2966. Grain Biypinc G. E. Vaughan, Lon- 
don.—Com. from M. A. Keller.—7thk July, 1881. 

3048. Comprnc Macurnes, C. A. Barlow, Manchester. 
—Com. from P. P. Baudouin.—12th July, 1881. 

3072. Compositions, C. F. Claus, Mark-lane, London. 
—l4th July, 1881. 

$122. Exvectric Bripcss, St. G. L. Fox, Queen Anne's- 
gate, London.—18th July, 1881. 

$237. Twist Lace Macurnes, J. R. Hancock, Crocus- 
street, Nottingham.—25th July, 1881. 

3258. Steam Enornes, D. Halpin, Victoria-chambers, 
London.—26th July, 1881. 

3297. Urizisine Peat Fisre, H. Armstrong, Darling- 
ton, and J. A. London, London.—28th July, 1881. 
3318. Furnaces, W. H. Poole, Bolton.—30th July, 

1881 


3394. GENERATING ELEctRic CURRENTS, St. G. L. Fox, 
London.—ith August, 1881. 

3785. Proprcts from Buiast Furnaces, J. Alexander 
and A. K. McCosh, Lanark.—38lst August, 1881. 

3801. J. Chisholm and J. Clegg, Oldham.—lst 
September, 1881. 

3876. Sewinc Macurnes, W. R. Lake, London.—Com. 
from J. B. Anthony.—7th September, 1881. 

3885. Fire EXTINGUISHING Apparatus, W. R. Lake, 
London.—Com. from A. Burritt Hardware Company, 
Incorporated.—7th Se ptember, 1881. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 16th September, 1881.) 

1168. IvpicatTinc Apparatus, W. R. Lake, Southamp- 
ton-buildings, London.—17t March, 1881. 

1184. Pipe Joints, J. A. Berley, Peckham Rye, Lon- 
don.—18th March, 1881. 

1196. Nox-conpuctinc Compositions, D. H. Dade, Ber- 
March, 1881. 

1206. ELecrricaL Apparatus, R. R. Harper, Finsbury, 
London.—19th March, 1881. 

1235. Exrecrric Licutine, G. A. Tabourin, Marseilles. 
—2lst March, 1881. 

1236. Erecrric Lamps, &c., J. A. Berley, Peckham 
Rye, London.—2l1st March, 1881. 

1248. Twist Lace Macutnes, J. Newton, Kimberley. 
—22ad March, 1881. 

1249. Taps or Cocks, P. O'Connor, Wavertree.—22nd 
March, 1881. 

1250. SHow-stanps, L. A. Groth, Finsbury-pavement, 
London.—22nd March, 1881. 

1252. Raisine, &c., Sasnes, J. W. Lewis, Halifax.— 
22nd March, 1881. 

1255. Prixtine Faprics, R. Ritchie and J. Ferguson, 
Dum m.—22nd March, 1881. 

1261. SuLpHocyanipEs, &c., H. E. Newton, Chancery- 
lane, London.—22nd March, 1881. 

1267. Comprnep Covcn and Armucnarr, F. W. Sinnock, 
Bristol, and G. R. Martin, Bath.—22nd March, 1881. 

1303. Winpinc up Watcues, H. H. Lake, Southamp- 
London.—23rd March, 1881. 

1309. Sarery Wicket, A. C. Henderson, Southampton- 
buildings, London.—24th March, 1881. 

1363. Gas Motor Enoryes, 8. and H. N. Bickerton, 
Ashton-under-Lyne.—28th March, 1881. 

1439. Vatves, W. H. Westwood and E. T. Wright, 
Dudley.—lst April, 1881. 

1440. PrevenTiING Borter Exp.osioys, B, Giles, 

kheath.—1st April, 1881. 

1485. Preventine the Escare of Steam, &c., G. Tall 
od J. Daddy, Kingston-upon-Hull. — 5th April, 

2017. Sopa, E. Solvay, Brussels.—9th May, 1881. 

2113. Sopa, E. Solvay, Brussels.—14th May, 1881. 

2133. Rotary Enoines, W. R. Lake, Southampton- 
buildings, London.—1l6th May, 1881. 

2249. Heatinc Dwe.itnc Houses, &c., C. L. Fried- 
linder, Jonképing, Sweden.—24th May, 1881. 

2391. PHospHATE of Lime, E. Solvay, Brussels.—31st 
May, 1881. 

2744. Mera Cans, C. Laurent, St. Pancras, and H. W. 
Brand, Mount-street, London.—23rd June, 1881. 

2993. BREECH-LOADING 8. B. Allport, 
Birmingham.—7th July, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 20th September, 1881.) 

1227. Wueat, &c., E. Davies, Liverpoul.— 

st March, 1881. 

3. CONDENSATION of Steam, T. Elcvatc, Lord-street, 

Liverpool.—2lst March, 1881. 

1276. Curtixc Parer, J. H. Johnsun, Lincoln’s-inn- 
ficlds, London.—23rd March, 1881. 

1277. Furnaces, &c., H.G. Grant, Hopwood-avenue, 
Manchester.—23rd March, 1881. 

1286. REsERvorRs, O. Wolff, Schloss-strasse, Dresden. 
—23rd March, 1881. 

1289. Soap, P. Jensen, Chancery-lane, London.—23rd 

1208, Foupine C J. R. Kelsey, Stru 

29 ‘oOLDING Crates, J. R. Ke strutton Ground 
London.—23rd March, 1881. 


1300. Appliances for Boots, A. Sumner, 
City-road, London.—23rd March, 1881. 

1304. for J. Rettie, Hatton-gar- 
den, London.—23rd March, 1881. 

1308. Securtnc Horsesuoxs, 8, Gibbs, Herne Bay.— 
24th March, 1881. 

1310. Cuarcoat Box Irons, G. Asher, Lower Edward- 
Balsall Heath, Birmingham.—24th March, 
1881 


1811. Castine SHart Bearinas, &c., A. Howat, Man- 
chester.—24th March, 1881. 

1818. Sewine Macuinegs, C. T. Bastand, Albany-road, 
Camberwell.—24th March, 1881. 

1822. Iron, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.—24th March, 1881. 

1327. Heatinc Stove, T. Morgan, Cockspur-street, 
London.—24th March, 1881. 

1342. Brewrna, &c., C. Clinch, Pynes-terrace, Exeter. 

—25th March, 1881. 

1351. Capsutine Borries, J. Dunbar, Glasgow.—26th 
March, 1881. 

1370. Burninc Hyprocarson Orns, A. J. Boult, High 
Holborn, London. —28th March, 1881. 

1375. Reautatinc Apparatus, F. W. Eames, Water- 
town, U.S., and J. McIntosh, Liverpool. — 28th 
March, 1881, 

1387. Rippiixe, &c., Crxpers, T. Bradford, High Hol- 
born, London.—29th March, 1881. 

1411. Hypravutic Apparatus, E. de Pass, Fleet-street, 
London.—31st March, 1881. 

1487. Knives and Forks, W. H. Stokes, Birmingham. 
—Ilst April, 1881. 

1481. Raisinc Opsects, G. Behrns and G. Unruh, 
Liibeck.—5th April, 1881. 

1487. CoLouRINe E. G. P. Thomas, Brent- 
furd.—ith April, 1881. 

1488. Macnine Guns, T. Nordenfeldt, St. Swithin’s- 
lane, London.—5th April, 1881. 

1519. Cravats, J. Hinks, T. Hooper, and F. R. Baker, 
Birmingham.—7th April, 1881. 

1540. Raitway Ports, H. Whitehead, Bucknall, and 
T. Dodd, Winsford.—Sth April, 1881. 

1604. Astrat Lanterns, F. H. Bailey, Hillsdale, U.S, 
—12th April, 1881. 

1610. Furniture, G. G. Lusher, Birming- 
ham.—13th April, 1881. 

1668. Curtains, G. Hurst, Nottingham.—l6th April, 
188 
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1758. Wire Brusnes, G. W. von Nawrocki, Leipziger- 
strasse, Berlin.—23rd April, 1881. 

1806. Merau Pirg, A. M. Clark, Chancery-lane, Lon- 
don. —26th April, 1881. 

1920. Harvestinc Macutnes, B. Samuelson and W, G. 
Manwaring, Banbury.—3rd May, 1881. 

2310. Bieacuine, &c., Corrox, W. Mather, Man- 
chester.—26th May, 1881. 

2482. Macneto, &c., Macuines, E. G. Brewer, Chan- 
cery-lane, London.—7th June, 1881. 

2492. Evectric Lamps, P. Jensen, Chancery-lane, Lon- 
don.—S8th June, 1881. 

Grice, Birmingham.—sh June, 


1. 

2574. Kneapine Dovan, B. J. B, Mills, Southampton- 
buildings, Lordon.—1l4th June, 1881. 

2638. Lamps, F. Siemens, Dresden.—l7th June, 1881. 

2716. Ficrerinc Water, P. M. Justice, Southampton- 
buildings, London.—21st June, 1881. 

2840. Grary, W. R. Lake, Southampton-buildings, 
London.—28th June, 1881. 

2860. Sounp INcots, A. Longsdon, New Broad-strect, 
London.—30th June, 1881. 

2900. _— tor Ecos, W. J. Young, Bristol.—2nd July, 
188: 


2949. Cotron Rorgs, H. Birkmyre, Port Glasgow.— 
6th July, 1881. 

2954. Macnero, &c., Macnines, P. Jensen, Chancery- 
lane, London.—6th July, 1881. 

$142. Purtryrnc AtconoLic Liquors, W. R. Lake, 
Southampton-buildings, London.—19th July, 1881. 

3278. ArtiriciaL ToorH Crowns, 8. Pitt, Sutton.— 
26th July, 1881. 


2499. Rerorts, W. 
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ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tuk ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


440. Suppryino, Heatine, anp CirncuLaTinc WaTER 
ror Domestic Purposes, &c., 7. Jackson.—2nd 
February, 1881. 

This relates principally to the general construction 
or combination of the parts of kitchen ranges with a 
high-pressure boiler and its water supplying and 
circulating fittings with branch feed pipes and cocks 
or valves, for supplying water from the cisterns in any 
flat above it, and circulating it through the boiler 
from said cisterns, 


448. Lamps anp Lamp Stoves, E. A. and J. D. 
Rippingille.—2nd February, 1881. 6d. 

This relates, First, to the methods of indicating the 
height of oil in the metal tanks or reservoirs of lamps 
and lamp stoves ; Secondly, to the methods of heating 
the bottoms of ovens or lamp stoves; Thirdly, to con- 
structing lamp stoves with one or more burners and 
chimneys intermediate of the side burners, and form- 
ing an oven on each side of such intermediate chimney 
or chimneys. 

456. Comprnep Murr, Baa, anv Reticute, J. Pick.— 
3rd February, 1881. 6d. 

This consists in the arrangement of the article 
no oil in one and the same a muff, bag, and 
reticule, 


465. Buckine, WAsHING, AND BLEACHING Linen, &c., 
A. M. Clark.- 3rd February, 1881.—(A communica- 
tion from A. Michel.)—( Not proceeded with.) 6d. 

This consists essentially of one or several revolving 
drums constructed of wood or metal, and adapted to 
be driven together or separately. Each drum or 
cylinder is divided into three or more compartments, 
in order that the linen or other material may be 
sorted, and lyes of different degiecs of concentration 
applied to cach kind of material. 

511. Fastener ror Groves, &c., G. Horsepool.—Tth 
February, 1881. 6d. 

This consists in attaching a plate to one side of the 
opening of a glove. The plate is cut or stamped out 
in the middle for the reception of a flat Saag oer 
spring secured at one of its ends by being rivetted to 
the. pinto. A small curved lever is hinge jointed or 
pivotted on to the plate in such manner that when 
the said lever is pushed over in one direction its 
short end presses against the ype beng it until the 
long end lies flat on the plate, in which position it is 


tained by the pressure of the spring on its short 


end. The mode of fastening is to pass the button- 
hole, or it may be an eyelet hole, on one side of the 
glove opening over the long end of the said lever on 
the other side of the opening. 


488. Makine Jomnrs or Moutps For CasTING 
Sree. UnpeR Pressure, &c., C. J. Allport,—4th 
February, 1881. 4d. 

This consists in the employment of asbestos mill- 
board or asbestos cloth or rope, or asbestos in other 


form, for making tight joints between the parts of 
moulds used for casting steel or other metals. A is 
the mould ; B the bottom; C the lid; D D are rings of 
the asbestos packing. 


ror Pumps, A. Beldam.—5th February, 


This consists in the application of metallic or other 
dises in combination with lignum vite or other suit- 
able substance, forming a bush or collar, allowing it to 
rise or fall upon the vel or pin. 

498. Kitns, B. Bilmonds.—5th February, 1881.—(A 
communication from C. Amand.) Sd. 

The kiln is composed of a gallery or bricked chamber 
A, which is constructed on walls of masonry 
in such manner as to permit the circulation of atmo- 


438] 


| 


spheric air under the sole or bottom C of the kiln and 

thus maintain a low temperature at the metallic parts 

of the wagons or trucks D. A gusogene is employed 

in connection with the invention. 

506. Fixina Ramus on Sieerers, F. C. 
Glaser.—5th February, 1881.—(A communication 
J. A. J. Vantherin.) 8d. 

This refers to a method of fixing rails to metallic 
sleepers by means of excentric appliances, which can 
be securely locked, and yet allow of the line being 
easily and simply adjusted to gauge. The drawing is 
an elevation partly in section, showing one method of 


fixing rails to sleepers according to the invention. 
The cramp or gripper D is introduced into a slot or 
mortice O made to receive it in the sleeper, and is 
ushed on the foot of the rail, embracing and retain- 
ing it between its jaws. The operation of locking and 
securing the cramp or gripper is effected by means of 
the adjustable excentric bolt E. 
514. Drivinc Macuixnes py Compressep Air, 
L, Boye and B. Miiller.—ith Pebrwary, 1881. 6d. 
Atmospheric air is compressed into a reservoir b by 
means of a hand-pump A, and this compressed air is 


utilised as power for driving a small motor, The 

compressed air is utilised in an oscillating engine, 

similar to that of an ordinary stcum engine. 

612. Bicycies, Tricycies, J. While and @. 
Davics.—Tth February, 1881. 6d. 

This consists, First, in the construction of the 
saddle or seat spring with an india-rubber bush at 
each end, Secondly, in the construction and applica- 
tion of a clutch working by means of inclines or w 

act inside a box or recess in the hub, 


eces 

hirdly, in the application in combination with the 
of a sliding clutch to facilitate ‘‘ back 
Fourthly, in the construction and appli- 


roller clutch 
pedalling.” 
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cation to the steering handle of velocipedes having two 
driving wheels of equal size, of a ved cam 80 con- 
structed as to unlock the inner or corresponding 
wheel whenever the steering handle is turned either 
to the right or left. 


523, Looms, J. Hollingworth.—i7th February, 1881. 


In the drawing, A is the pattern surface or pes: 
ing around the barrel B ; and C are the bell-cran 
evers With their upper ends resting upon and be 
lifted by the pattern surface in the usual manner ; 
is a lever having a pin E at its lower end working 
within a slot formed in the arm of another lever F ; 
one end of this slotted lever F is connected to and 


works within a slot G formed in the hanging arm of 
the other bell-crank lever; C is connec’ to the 
Slotted lever F by a third lever I, by which means the 
parts are coupled together and actuated simultan- 
eously. On the other end of the shaft or stud J, upon 
which the lever Dis keyed, is also keyed the reversing 
handle K, so that when the said handle K is moved in 
the direction of the arrow, the whole of the levers are 
operated, and the bell-crank levers and picking lever 
are removed off the peg-lags, consequently the 
weight thereof is removed, and the operation of lagging 
hack is rendered easy, which is not the case when the 
weights of the levers are resting upon the pattern 
surface during the time the weaver is lagging ik. 


539. Evecrric Lamps, E. G. Brewer.—8th February, 
1881.—(A communication from T. A, Edison.) 8d. 

One of the objects of this invention is to make a 
lamp in which the light-giving portion is in a sti t 
line, as shown in the figure. teen the glass bulb B is 
secured a glass arm D, rising to a little greater —— 
above B than the length designed to be given to the 
carbon, the arm D then turning at about a right 
angle. A conductor is either fused into D or bound 


EEE) 


thereto; this conductor has at its top end a clamp, to 
which is secured one end of the carbon, the lower end 
of which is secured in another clamp in connection 
withanother ductor. In turing the lamp the 
supporting arm, conductors, and carbon are first 
placed in position upon B, the glass support and 
enclosing globe are then uni and the globe 
exhausted. The specification also refers to other 
improvements in incandescent lamps. 


562. Carpon Burners ror INcANDEScENT Con- 
puctors, &., P. Jensen.—9th February, 1881.—(A 
communication from T. A, Edison.) 8d. 

To form flexible and pure carbons for incandescent 
lamps, the inventor takes thin sheet metal that will 
stand high temperatures, such as nickel or cobalt, and 
cuts it into the desired shape. One or several such 
pieces of metal are suspended in a closed flask, which 
is then heated to a high temperature; while in this 
heated condition the vapour of a volatile carbon is 
passed through the flask, with the result that the 
carbon is deposited on the metal shapes. The flask is 
allowed to cool when sufficient carbon has been 
deposited in the metal pieces; they are then taken 
out and immersed in some acid having an affinity for 
the metal used, and the metal thereby eaten away, 
leaving the pure carbon in the desired shape. 


56'7.\We.prna Tunes, A. and J. Stewart and J. Wother- 
spoon. —10th 1881. 8d. 

The essential feature of this invention is the causing 

of the part of the tube to be welded to be passed or to 


pass bet rolls respectively bearing with the requi- 
be F pressure upon the interior and exterior of the 
ube, 
568. Fire-pars ror" Furnaces, A. Murfet. — 10th 
February, 1881. 4d. 
_ Each bar consists of a vertical web for a portion of 
its depth, Np Meta = which is thicker than the 
upper above wi e bar is ually grooved 
until tote edge or face of the bar forms a number of 
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oblongs, the open ends of which lie exactly o te 
the closed ends of the oblongs of the roe f Toons 
bars on each side of it; each bar has a square shoulder 
at each end; each shoulder is grooved or slotted 
vertically of such form that when a number of such 
bars are placed in position the upper surfaces occupy 
less space than the air space, and likewise enables the 
stoker or other attendant to insert a rake or 
pricker bar, and clear the spaces of cinder or clinker 


from end to end at will. The drawing is a sectional 
view of two bars through the centre of their length. 
596. Dirarep Arr Motive Power Enorngs, P, 

Giffard.—llth February, 1881. 6d. 

relates to an engine actuated by compressed 

and heated air, and consisting of a compressing pump, 
a a fireplace or fire-box, formed partly by 
the air inlet pipe (of spiral or other suitable form), of 
the inlet and outlet valves actuated by cams or 
excentrics, of a motive piston of considerable length 
allowing the hermetic joint to be placed at a distance 
from the source of heat, said piston operating in a 
cylinder provided with a reservoir for containing 
cooling liquid. 
600. Corps ror Suspenpixe Pictures, &., J. D. 

Sprague.—11th February, 1881. 4d. 

This consists in twisting one, two, or more strands 
of wire made of any suitable metal or alloy, or of 
hemp, flax, or other suitable fibrous material, so as to 
form a line or cord, but having loops or eyes at 
regular intervals, such loops or eyes serving to receive 
one end of a double hook, the other end of the hook 
being inserted in the ring or other attachment to the 
picture. 


610. Pavine Fioors, &c., P. Stuart.—12th February, 
1881. 6d, 


in ‘tis facturing ite pave- 
ments, &c., of a foundation of broken dry stones, a 
layer of compressed concrete, anda layer of a composi- 
tion of broken or cubed granite and cement, with or 
without the addition of ground or pulverised 
hematite, magnetic, or other iron ore or. colouring 
matter, and with or without strengthening iron rods 
and wires embedded between the said composition 
and the concrete. 


619. Gas-HEATED Smooruine Irons, R. Macaulay and 
J. Ballintine.—14th February, 1881. 6d. 

The hollow body of the iron is formed of two iron 
—- one of which comprises the bottom and 
curv. sides, whilst the other comprises the flat end 
and the top, and has the handle permanently fixed to 
it. The two parts of the hollow body are connected 
together partly by the burner pipe, and partly bya 
screw at the top of the pointed en: 

629. Feep ApraraTus FOR THRASHING MACHINES, A. 
M. Clark.—l4th February, 1881,—(A communication 
from A. L. Dudotty.) 6d. 

This consists essentially of a number of prongs or 
tines hung loosely on and operated by a cranked 
shaft, and so guided as to be caused to take a back- 


ward movement above the straw, and a downward and 
forward movement for en the straw and feeding 
it to the thrashing drum. The drawing is a section. 


630. Apparatus ror DRAWING AND MEASURING BEER 
Casks, &c., 7. Slade.—1l4th February, 1881. 


This relates to the arrang t and bination of 
apparatus for drawing off beer or other liquids from 
casks or other vessels, by conducting it into a tank or 
intermediate chamber, having a stand pipe and 
graduated scale to indicate the level of the liquid con- 
tained in the cask or other empty vessel, the inter- 
mediate vessel or chamber being also arranged in com- 
bination with the lifting pump or engine, and with 
stand pipes and indicating apparatus at a higher level. 
634. Reapinc Puncutna Jacqvuarp Carps, B. 

Toone.—15th February, 1881. 6d. 

In a punching machine of the usual construction a 
cross-bar of metal is employed, having each end 
secured to and carried by one of the sliding bars which 
operate the selecting block; the cross-bar supports an 
additional needle block of peculiar construction, being 
formed of two or more sley plates perforated for 
needles, each needle having an eye at one end and a 
hook at the opposite end; each needle is provided 
with a metal collar, which restricts the traverse of the 
needle between the sley plates; the whole block is 
capable of adjustment in as and width by means 
of set screws. Each needle is attached by means of 
two or more strings to two or more of the needles in 
the original selecting block, according to the number 
of repeats of pattern required ; the back ends of the 
needles in the additional block have the ends of the 
wale strings hooked on to them. 

636. DesiccaTING or PRESERVING Potators, &c., G. 
L. Laird.—15th February, 1881. 6d. 

This consists in the process of desiccating or pre- 
serving potato and other kindred foods by — 
through the pre’ mash a current of heated air at 
a pressure considerably above the atmosphere obtained 
by means of a blower, blowing engine, or other equiva- 
lent mechanism Seat | a regulated current of 
uniform pressure through the apparatus. 


63'7. RoLLinc MILLs FoR THE MANUFACTURE OF IRON 
AND STEEL, P. Kirk.—15th February, 1881. 6d. 
This relates to improvements on patent No. 470, 
dated 5th February, 1876. The object is to still 
further increase the duty of the mill, cares ly in 
order to be able to complete rails and heavy by 
rolling down from the ingot or bloom with one heat. 


To this end a set of three rolls is combined with a set 
of two rolls in such a manner as that two reductions 
an en two uctions between 
rolls, and vice vers@. theupper 
640. Surrortine anp LuBRICATING THE SPINDLES OF 
Rino Frames, H. J. Haddan.—lith Feb- 
ruary, 1881.—(A communication rom J. W. Wattles.) 
—(Not proceeded with.) 2d. 
An oil cup or reservoir is provided with a screw- 
ed shank and a nut to screw thereon, the said 
spgteney being for fixing the reservoir to the spindle 
rail of spinning frames. The said reservoir has a 
tubular post or oil induct extending up from it on its 
outside, the bore of such post being made to open into 
the reservoir. 


642. Cots, G@. W. Moon.—lith February, 


1881. 
This relates to the construction of children’s cots in 


such manner that they may be le: ened or shortened 
according to the height of the a reve 


643. Ve.tver Tissues, A. C. Henderson.—l5th Feb- 
ruary, 1881.—(A communication from Messieurs 
= Williams, and Co.)—(Not proceeded with.) 


The weft which constitutes the ground is of 40 
twist cotton, and that forming the velvet of 12 ply 
hemp. The first warp serves to form the ground of 
the tissue ; it is borne on a separate roller, and should 
be stretched as in the manufacture of all other tissues. 
The second warp serves to bind the weft that is to 
form the velvet; it secures it below the tissue, and 
used in this way it allows the knife to slide more 
easily, and prevents cutting the ground of the tissue. 
645. Sreaminc on Casks, A. Heathorn.— 

15th February, 1881.—(Not with.) 2d, 

This relates to means for obviating the waste of 
time incurred in turning off the steam when one 
cask is cleaned, whereby all the other casks on the 
same pipe are delayed while the one cask that is 
demnek Bt taken off the nozzle and a fresh one put on. 
646. Packaces or Cases FOR ARTICLES OF MERCHAN- 

pisE, &c., W. B. Gedge.—l5th February, 1881.—(A 
communication from R. 8. Jennings.) 6d. 

This relates to the construction of composite veneer- 
ing packages. 

64'7. Papiocks, 7. Harby.—15th February, 1881.— 
(Not ceded with.) 2d. 

This relates to improvements on that class of pad- 
lock the hasp of which allows of the padlock when 
unfastened Poaning away from the loops or staples to 
which it is —_ , and thereby provides against 
fraud from the hasp being ap tly secured, while 
it is in fact only wedged into its locked position. 
651. Sueep-suears, A. M. Clark.—15th February, 1881. 

—{A communication from C. Benavides and J. P. 


Arthur. 6d. 
This consists in constrw sheep shears with 
parabl es, whereby the es can be ground 
without being injured. 


657. Ventitatine Mines, &c., J. Knox, G. Falconer, 
R. Burns, and A. Knox.—lith February, 1881.— 
(Not proceeded with.) 2d. 

This relates, First, to the extraction of foul air by 
means ef piping from mines and other places requiring 
ventilation ; peers 5 regulating valves and receivers 
of foul air distributed throughout the mine or place at 
the extremities of the piping; and Thirdly, a motive 
power for causing draught in the pipes. 

658. MepicinaL Compounp oR Beverace, G. W. 
Hamilton.—l6th February, 1881.—(Not proceeded 


with.) 2d. 

This consists of } Ib. of taraxacum, 1 gallon of water 
containing gas, and from 60z. to 8oz. of an extract 
from grapes under pressure. 

659. ConTROLLING THE OPENING AND CLOSING OF 
Vatves, H. W. Pearson.—l6th February, 1881.— 
(Not proceeded with.) 2d. 

This relates to an arrangement of apparatus appli- 
cable to inlet valves opened by raising their spindles, 
and to outlet valves operated in a similar way, 
whereby the opening of an inlet valve or inlet valves 
will automatically lock the waste valve, and so 
that when the outlet valve is open the inlet valve or 
valves cannot be opened. 

661. Roors ror Racks anp Com- 
Trucks, &c., Thomas.—l6th February 
1881. 

The roofs or covers are hinged or pivotted to the 
ends or other parts of the article by means of frames, 
bell-crank levers, or their equivalent, in such manner 
that when fully opened, and also when entirely closed, 
the roof shall be in stable equilibrium. 

662. HanpLes ror Rackets or Lawn Tenyis Bats, 
0. B. Woodhouse.—l6th February, 1881. 6d. 

This relates to the form given to the handle. 

663. TELEPHONIC APPARATUS AND SIGNALS THEREFO! 
P.M. Justice.—16th February, 1881.—(A communi- 
cation from H. R. Miller.) 1s. 

This invention relates to a method of locking out all 
stations but the sending and receiving stations in a 
telephonic circuit, and also to an improved electric 
signal for telephone or other lines. The figure shows 
the connections, The circuit of the transmitter 


battery is made or broken _— movement of the 
prongs actuated by lever E. e magnet C at every 
station on the line is in the main circuit. Under 
ordinary conditions, and when no telephones are 
switched in, the effect of the current is to keep the 
armature T drawn up and the rod G unlocked, but 
when an operator at any given station is called he 
unhooks and shunts in his telephone, the t 
resistance of which being brought into line puaens 
the current that it will no longer act upon the electro- 
magnet C sufficiently to draw up the armat d 


cistern or washing machine, through which the fabric 
is usually passed after it has been boiled in the kier. 
The fabric is caused to pass into and out of the cistern 
which is filled with water or liquor, and over and 
under the ordinary bowls or rollers. Any desired 
number of squeezing rollers may be employ 

671. VeLocrrepes, &c., A. Kirby.—l6th February, 

1881. 6d. 


This consists in the application of that form of 
gearing which is technically known as “sun-and- 
planet,” to the driving, propelling, or communicating 
rotary motion to the driving wheels of velocipedes. 
Sewina Macuives, A. Anderson and G. Brown- 

ing.—l6th February, 1881. 8d. 

This relates, First, to an ar t for engaging 
g the fly or balance wheel from actu- 


681. Recovery or Matrers ConTaINED IN SALINE 
Liquors Propucep 1x Soap ManuractureE, W. R. 
Lake.—-l6th February, 1881.—{A communication 
JSrom C. V. Clolus.) 4d. 

This consists, First, in the treatment of the water 
or liquor by hydrochloric acid or carbonic acid or by 
both simultaneously, for the purpose of separa‘ 
therefrom the salts and fatty matters contained, 
for obtaining water containing glycerine ; Secondly, 
thi b t treat: t of the aforesaid water or 
liquor by functional evaporation ; Thirdly, the intro- 
duction of air for de-hydrating the glycerine; 
Fourthly, the precipitation of the bay or marine salt 
in the glycerine by means of hydrochloric acid. 

683. BripLe Bit, FE. L. Anderson.—lith February, 
1881.—(Not proceeded with.) 2d. 

This relates to a bridle bit having a plain-curved or 
other stiff mouthpiece, with the check-pieces com- 
posed of two arms on each side standing at right angles 
to each other from the mouthpiece. 


686. Manuracrure or Currs, J. Felsenstein.—lith 


February, 1881.—{Not proceeded with.) 
Springs are adapted to the cuff soas to impart a suit- 
able form. 


688. Jomnt Fasteners, H. J. Haddan.—lith February, 
1881.—(A communication from T. H. Alexander and 
A. A, Nicholson.)—(Not proceeded with.) 2d. 

This consists in a suitably shaped strip of amy ther 
malleable metal sharpened or pointed at one end, 
bent at a right angle to be driven in one of the 
a joint, while its opposite end is bent to 
about the angle at which the joint is formed and pro- 
vided with an oblong hole through which a screw is 
inserted into the other piece forming the joint. 
os. Iron, J. B. February, 

881.—(Not proceeded with. 

This relates to avoiding the too rapid and unequal 
cooling, and for this purpose special moulds are pro- 
vided, together with ap tus and arrangements for 
heating such moulds before the iron is run into them. 
601. Sreaminc Textite Faprics, H. Hargreaves 

and J. B. Green.—lith February, 1881.—{Not pro- 
ceeded with.) 2d. 

This consists principally in the use in the a) tus 
of steam pipes or chests perforated or vided with 
small holes, through which issue jets of steam which 
impinge directly upon both surfaces of the cloth or 
textile fabric as the latter is drawn along between the 
said steam pipes or chests. 

692. ORNAMENTAL PRINTING UPON CALICO, Paper, &c., 
C. R. F. Schlosser.—lith February, 1881.—(Not pro- 
ceeded with.) 2d. 

The pattern is printed from blocks upon the fabric 
in gum, size, varnish, or other adhesive material, and 
then “‘ wood flour” or “‘ wood meal” is applied thereto. 
694. Toot-HoLDeRs FoR SLoTrinG MACHINES AND 

Latue Boxgs, W. Timms.—lith February, 1881. 


This consists in the use of a taper bar for holding 


the tool set in another bar cither axially with it or at 

right angles to it. 

696. Apparatus FoR WORKING THE BRAKES oF 
way Trains, C. W. Siemens and A. C. Boothby—lith 
February, 1881. 6d. 

According to this invention, a dynamo-electric 
machine on the } tive is ted with the coils 
of revolving armatures of magneto-electric or electro- 
magnetic machines on the brake carriages, so that the 
currents sent from the generator on the engine cause 
the armatures to revolve, and these are made to 
ts) te the brakes. The connection of the poles of 

ie generator with the conductor is effected by a 
switch, so that the direction of the currents can be 
reversed, and the armatures made to revolve one way 
to apply the brakes and the reverse way to take them 
off, The is always kept going slowly and 

ding a 


an 
these armatures in the whole circuit will theref 


eeble current to the wires and apparatus, 


fall back by their own gravity, and lock all the rods 
through which the shunting devices are operated, 
except that from which the telephone has been 
removed. The operation of the shunting device is as 
follows :—The rod is pushed up, the shunting lever E 
is lifted so that it leaves D and is moved upon H, on 
which it is held by friction ; at same time the points 
of the plate are shifted so as so enclose Land K. The 
movement of lever from D to H shunts in the tele- 
paw. and that of plate I closes the circuit of local 

ttery. The remainder of the specification describes 
the inventor's new electric signal. 
664. Parntine Om upon Fasrics, J. C. Mewburn. 

—l6th February, 1881.—(A communication from A. 

Gutmann.) 4d. 

This consists, First, in exposing the fabric to the 
vapour of a hot liquor composed of distilled water, 
molasses, benzine, turpentine, spirits of wine, and 
nitro-benzole : and Secondly, in the addition to the 
oil-colours of a few drops of a cold liquor composed of 
benzine, turpentine, spirits of wine, and nitro- 
benzole, 
666. APPARATUS TO BE USED ON LocoMOTIVE ENGINES, 

., FOR REMOVING SNOW OR OTHER OpsTRUC- 

tions, W. L. Roberts.—l6th February, 1881.—({ Not 

proceeded with.) 2d. 

A case is formed so as to enclose the front, sides, 
and top of the engine, and of such a shape as to cut 
into the snow. The inner part of the front is formed 
as a receptacle for steam. 

669. ArtiriciaL Barr ror FisHine, J. Richardson.— 
1881. 2d. 

e made of sole skin ne 
» painted and var 
670. Borinc, WasHING, AND FixisHina Woven 

Faprics Rope Form, |W. Hutchinson.—l6th 

February, 1881.—(Not proceeded with.) 2d. 

In boiling woven fabrics the boiling kier commonly 
used is dispensed with, or a kier is used and is caused 
to rotate by a worm and wheel or otherwise. When 
the kier is dispensed with, a steam pipe is placed in the 


but not sufficient to actuate the brakes ; it is also con- 

nected with a galvanometer, so that any defect may 

at once be indicated. The system of braking used 

7 preference is as follows :—An extension of the axis 

the revolving armature carries a worm in gear with 

@ worm wheel on a shaft, the motion of which is 
imparted either by leys or cords to the levers that 
operate the brake blocks, the arrangement being such 
that when the worms on the armature axes are rotated 
one way, they turn the worm wheel and shaft and 
apply the brake ; contrarywise they take it off. 

‘701. Macnesia, &c., A. M. Clark.—lith February, 
1881.—(A communication from J. B. M. P. Closson 
—(Not proceeded with.) 4d. 

This consists in treating calcined dolomite with 
sugar so as to separate the lime by forming a saccharate 
of lime, thus separating the magnesia. 


708. Knittinc Macuines, J. H. Smith.—18th February, 


1881.—(Not proceeded with.) 2d. 

This relates partly to the construction of the frame 
and partly to arrangements to ensure only one striker 
falling at a time. 

'705. Mera SupstituTe For Putty, F. W. Fletcher.— 
18th February, 1881.—(Not proceeded with.) 2d. 

This consists in the use of a length or strip of thin 
hard metal or alloy curved in its width, which is fixed 
to any ordinary glazing bar in such a position that one 
edge of its convex surface shall press firmly and evenly 
on the surface of the glass. 

'706. CLOsE AND OPEN CooKiNna Rances, J. H. Jack.— 
18th February, 1881.—( Not proceeded with.) 2d. 

_ This consists in forming a flue opening or doorway 

in the vertical back or ‘‘cove plate” leading right into 

the central back flue of the brickwork and fire, over 

the hot plate forming the top of the range above the 

oven, fire and boiler, and which faces or closes in the 

vertical flues therefrom. 

‘707. Securtnc Wixpow Ro ters, 
February, 1881.—(Not proceeded 
wi 


This consists in providing a ve running length- 
wise of the roller to receive the end of the window 


« 
ating or ceasing to actuate the driving | sewing 
hat, machines at particular points of the stroke of the 
EE hs needle; Secondly, to improvements in the needle 
val, clamps ; Thirdly, to improvements in the shuttles; 
| and Fourthly, to improvements in the winders. 
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blind, which is held fast in the window groove bya 
strip of wood or metal fitting easily therein. 
708. Movipixc Borries, &., J. Lyons, — 18th 
February, 1881.—( Not proceeded with.) Wd. 
This consists in moulding the bottle inside and out. 


"710. ORNAMENTATION OF TweED R. F. and T. 
L. Watson.—18th February, 1881.—(Not proceeded 
with.) 2d. 

This consists in the introduction of tinsel or gold 
and silver wire or thread, or gilded and silvered wire 
and thread or tinsel, or wire and thread or other 
metals, so as to produce —_ or stars of a bright or 
glistening appearance on the surface of the cloth. 
‘711. Decayrers, Borries, Jucs, &c., E. J. Collis.— 

18th February, 1831.—(Not proceeded with.) 2d. 

This consists in ee vw articles to make up one 

up, each in a segmental e or plan, so that when 
put together they form a come ete solid figure, or with 
narrow divisions between them. 


‘715. Execrric Lamps, &c., G. Tongue.—18th 
February, 1881.—(A communication from Dr. A. 
Lacomme.)—{Not proceeded with.) 2d. 

This invention has for its object improvements in 
and with electric lamps, and 
an eating purposes, and consists of mount- 
oteroa pairs of carbons on an axis, so that 
after a definite time has elapsed, of a duration nearly 
equal to the time the carbons will last, the axis and 

connections receive a partial rotation by means of a 

eurrent attracting an armature or other device. The 

inventor also surrounds the negative carbon with a 

carbon tube insulated from each other. 


"718. PHantasmacoria oR Macic Layrerns, P. 
Alexander.—19th February, 1881.—(A communica- 
tion from A. L. Laverne.)—({Not proceeded with.) 2d. 

Pn consists y in making the slotted cap or 

phragm which serves to regulate the flame and 
= over ni burner of the lamp, of such a form as 
will best resist all tendency to distortion or deforma- 
tion which would be liable to impair the light-giving 
quality of the fiame. 

"710. Desrroyinc Expiosive Gases ix W. 
Morgan.—19th February, 1881. — (Not proceeded 
with.) 2d. 

This of Pha to the use and application of electricity 
for the production of electric sparks for igniting and 
destroying the carburetted hydrogen gas as it collects 
in coal and other mines. 

"720. Nats ror Prorection or Boots SHOES, 
A. Burton.—19th Febr —{Not proceeded 
with. 

The oS ee are so formed (by preference segmental) 
that they may be placed in close proximity to each 
other, and form a continuous surface on and around 
any worn part of the heel or sole of a boot or shoe. 
723. Derositinc Merats, J. C. ged and G. Brad- 

—19th February, 1881.—{Not proceeded with.) 


mis consists in immersing the article upon which 
the metal is to be deposited for a period of time vary- 
ing according to the thickness of the deposit required, 
in a vessel containing a solution of aqua-fortis (or 
other suitable acid) and water, in which is also placed 
and immersed a sufficient quantity (in plates or other 
suitable ferm) of the class of metal which is desired 
to be deposited. 

725. Covertnc THE Usep IN PREPARING 
anp Corrox, W., W. J., and C. H. 
Haynes.—19th February, 1881. _{Not proceeded 
with.) 2d. 

This consists in the application of leather rade of 

ual substance and dressed with oil, and known as 
off leather, to the purpose of covering the rollers used 
in preparing and spinning cotton. 

'72°7. Fivsnisc Vesticatixe Drarns, &c., S. H. 
Adams.—19th February, 1881. 6d. 

This consists of a syphon, by preference of a 
rectangular form, having an internal smaller a, 
which is for the purpose of discharging wi 
flow of liquid into the falling or outlet eg of the 


727 


larger syphon. This action of the liquid through the 
smaller internal syphon has the effect of quickly with- 
drawing the air from the larger syphon, and conse- 
quently bringing it into action. 


"729. Bicycues, Tricycies, &c., G. G. M. Vernuin.— 
19th February, 1881. 6d. 

This relates, First, to the method of adjusting the 
bearings ; Secondly, to the arrangement 4 parts for 
transmitting the rotary motion of the crank shaft. 
731. Manvractcre or Rais ror Raritways, A. C. 

Henderson.—2ist February, 1881.—(A communica- 
Jrom W. M. Tasse.)—{Not proceeded with.) 


This in the facture of triple-headed 
rails for railways, the heads being equidistant and 
within the same radius, the object of such construc- 
tion being that when any of the heads are worn 
can be turned, and so present a fresh surface or ‘ow 
so that the rail is not removed as waste iron, which 
is the case with the single-headed rails. 

734. Foornaris, W. Bussey.—2lst February, 1881. 

—(Not proceeded with.) 2d. 

This relates to the construction of the cases of 
footballs. 

73'7. Preservinc Fruits, B. J. B. Mills.—2Qlst Feb- 
ruary, 1881.—(A communication from A. J. Magaud. 
—(Not proceeded with.) 2d. 

This relates to the employment of a shell or envelope 
of cement or other material. 

738. SimvuLTaNEousLy MANUFACTURING STEEL AND 
Licutinc Gas, P. Aube.—2lst February, 1881. 4d. 

This relates to making steel, converting iron into 
steel, or inferior sorts of steel into fine steel, | and to 
the manufacture at the same time of b gas 


ot, 


ing matter called Bae azine, uced by treating 
ethyleazo! 


the sulpho-acid eazobenzole — yellow 

matter known in commerce as helianthim, 
ormethyle-orange, or of 
ammonia, and the oxidation of bimethyle- 


thiophenylediamin thus formed by perchloride of 
'750. CoLovurisc Marrers, C. D. Abel.—22nd Feb- 
vate 1881.—(A communication from C. A. Martius.) 


This consists, First, in the production of orange, 
red, and brown colouring matters by combining the 
sulpho-acids of diazomethylenapthaline with ta- 
naphthole or its sulpho-acids ; Secondly, the produc- 
tion of orange, red, and brown colouring matter by 

bining methyl hthole or its sulpho-acids \ with 
diazobenzole, diazoxylole, di 
line, or diazomethyle-naphthaline or theirsulpho- wan. 


1209. Frames, G. Neu.—’ 9th Marci, 1881. 


4d. 
This consists in the use of spring joints for the ribs 
and stretchers. 
1890. Sprsninc FraME TRAVELLER Rivas, C. A. Snow. 
—29th March, 1881.—(A communication from J. V. 
Anthony and K. Evans. Complete.) 4d. 


This frame travelling ri 
made of glass or glazed earthenware or mon Mem 


ved in and around its shank or neck, in combina- 
ion with a soft metal ring, band, or reinforce arranged 
in and around the groove. 


1476. Propuctyc Destcys aND ORNAMENTATION UPON 
AartiFiciaL Ivory, &c., R. H. ndon. pri 
1881.—{4 communication ‘from I. Hyatt. (Con 
plete.) 2d. 

This consists essentially in the employment, in con- 
nection with heat and ure, of a powd material 
= an ink or sizing which is composed of or carries a 
colour. 


2394. Evecrric Crecrits, Pitt.—81st May, 1881.— 
(A communication from Dr. 8. Lugo.) 6d. 

This invention is an improvement on the solenoid 
formed conductor patented on the 15th March, 1881, 
No. 1119, and is designed to prevent the interferences 
aris: m the action and reaction upon one another 
of in currents. In the present invention the 
direct and return conductors are formed into a com- 


> 


pound solenoid consisting of two or more simple sole- 
noids joined together in series and cross-connected at 
their junctions. A conducting circuit is thus con- 
structed in which the total resistance of the direct and 
return conductor is substantially the same, while they 
may be made of wire of similar thickness. con- 


struction of the conductor will be understood on | 


reference to the figure. 
2587. Rerriceratinc on Ice-MAKING ApPpaRatts, W. 


R. Lake.—14th June, 1881.—{A communication fron | 


G. W. Stockman. }{Complete.) 6d. 


This relates to apparatus for ae a continuous | 
its 


circulation of the or 
and liquid conditions by pote he sg the weak or 
diluted liquid ammonia 


a refrigerator. 


2590. Grare Bars ror Steam Borter Fornaces, &c., 
W. R. Lake.—lith June, 1881.—(A communication 
Srom W. U. Fairbairn.)\—(Complete.) 6d. 
This relates to a furnace grate consisting of hollow 
bars, the cavities whereof communicate with the 
ash-pit by openings formed at their front ends, and 


sides or walls of the 


2774. Apparatcs For SUPPLYING oR 
UTILisinc, AND MEASURING , A. M. Clark.— 
June, 1881.—(A communication from B. Holly.) 


The system consists gen: a of boilers 
at a central or which 
steam is led in underground main pipes through- 


a the city, village, or district. 

3'782. Macurvery ror J. Liddell. 
—30th October, 1875.—{Not 

excentric tables in which or or to be 

"teense can be fixed, are arranged in a suitable 
work, and provided with gearing for rotating 

the two tables in opposite —— and at different 

speeds, in such wise as by uent rubbing 
face to face of the stones or slabs tu polish the latter 
as required. 

4474. Cast Iron on Sree, Toorsep 
Vickers and B. B. Burr.—2nd November, 
(Void.) 2d. 

The wheels are so made that they can bé fixed upon 
or removed froma shaft without moving or distur 

po A or any other wheels which may be on the 

Bail t. 


4606. Sewers, &., G. E. Waring, jun.—9th Novem- 

This relates La to the system of sewerage 

re’ y e of sewe 

and consists in a sewer pipe gradually diminish: 
ing in size, and provided with branches, on the ends 
of which automatic flush tanks are provided, con- 
structed to flush the branches and the main sewer ; 
branches sewers extending from the sewer pipe or 


applicable for lighting or heating purposes. 

740. Howpixc Sacks, &c., Wilkerson. 
—2lst February, 1881.—( Not proceeded with.) 2d. 

This relates to apparatus for holding and automati- 
cally raising to a vertical, or nearly vertical ition, 
sacks or similar receptacles when being filled with 

grain, &c.,and also to the combination of such a) 

ae with a weighing machine for weighing the filed 

sac 

741. Mawnvracrcre or Ixx, A. F. Stoddart.—2lst 
February, 1881. 2d. 

This relates to the application of spent ooze or tan 
liquor in the manufacture of ink. 

745. Locomotive Encises, H. H. Lake.—2lat Feb- 
ruary, 1881.—(A communication from C. B. Clark.)— 
(Not proceeded with.) 2d. 

This relates to locomotives which are driven by their 

: frictional contact of one or more pairs of upper 

driving whecls with one or more pairs of lower wheels 

that rest upon the rails. 

749. Covovrixc Matrers, D. Abel.—22nd Feb- 
ee 1881.—(A communication from C. A. Martiva.) 


This consists in a new manufacture of blue colour- 


into and through the se forming an 
m flue from the sewer to the to; 
top of the house, and air 

ventilate the sewers, 
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Bourton Fastener, Anna FE. Kenyon (Ad- 
ministratriz of Martin R. Kenyon, deceased), Provi- 
dence, R.J., assignor to Union Eyelet Company, 
same place.—Filed September 15th, 1880. 

Claim.—As an improved article of facture, a 


as an absorbing medium, after , 
it has been reduced in temperature by the use of a | 
weak liquid cooler, and the partially spent vapour from 


and adapted to be turned over upon the under surface 
of the end of the base or seat and hooked or clinched 


[244.998] 


pe substantially as and for the purposes de- 


245,011. Trap ror WasH Basins, Andrew W. Nichol- 
son, Brooklyn, U.S.—Filed September 29th, 1880. 
Claim.—The trp A, the inlet pipe B, the outlet 


pipe C, the inverted cup K, in combination with the 
quicksilver seal J, and the water seal Fl and L, sub- 
stantially as shown. 


245,108. Frum Pressvre Switch aNnp SIGNAL 
APPARATUS, George Westinghouse, jun., Pittsburg, 
Pa.—Filed January 6th, 1881. 

Brief.—The locking, unlocking, and movement of 
the switch or other device is effected through dif- 
ferential pistons having a continuous acting fluid- 
pressure on one side thereof and an intermittently- 
acting pressure on the other side, the valve controlling 


(245.108) 


the admission or exhaust of such fluid pressure bein 
operated by electro-magnets. The increased area 
the lock-operating piston port causes said piston to 
move in advance of the switch-operatin ¢~Y when 
exhausting or taking fluid pressure. e rod of the 
locking piston controls a make-and-break mechanism, 
whereby the appropriate signal is given. 


245,160. Expanpinc Rock Dritt, John Greek and 
Francis M. Sellman, Evansville, Ind.—Filed March 


Sist, 1881. 
Claim.—The combination, as described, 
of the detached cone D, dapted be placed and held 


in a socket formed at the bottom of a drill hole, and 
the bits or arms C C, pivotted to a drill stock and 
curved in points directions, so that when hanging 
free their ae ts ~ ee laterally, as shown, for the 
purpose specifi 
245,167. Grain Merer, John W. Hill, Cincinnati, 
Ohio.—Filed April 23rd, 1881. 
Claim.—{1) In an gutcmatio grein-weighing 
ratus, the bit of 
their upper ends with the balance beam. - a weighing 
mechanism, with two ind 
in a fixed ition at a oun each 
other, a bucket pivoted ' to the suspenders to oscillate 
in a vertical e, and consisting of two similar com- 
partments having open top and ends, and an 


5.167) 


tah] at 


automatic device for and unlocking the 
bucket an ially as described. 
(2), In an ain- weighing apparatus, the 

omatic, ra sustained xed position 


button fastening, consisting of the flat base or seat A 
and the tongue B, extending from one end thereof, 

curved backwardly rallel pac e om or seat, and 
provided with the loop C, ted, and ‘with 


the portion F extending beyond Teo ox ara of the seat, 


at a distance _ rt, in combination with an oscillating 
ae suspen ed from the balance beam of a weigh- 

and of two similar com- 
partments having open top and bottorn ends, substan- 
tially as described. 


245,225. Lawn Mower, Jas. A. Sanford, Jackson, 
Mich., assignor of one-half to Jacob Luther, same 
place.—Filed February 26th, 1881. 

Claim.—In a lawn mower, the combination, with a 
rotary cutter wheel mounted on a vertical axis, the 


(235.225) 


My 


ground driving wheel, and intermediate gearing, © 
the he herein-described frame for supporting said parts, 
consisting of the sleeve A, standard B, bar C, plate G, 
upright D, and shaft F, arranged and connected sub- 
stantially as set forth. 
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PaRaGRAPHs— 
Samuelson’s Sheaf-binding Reaping 
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The New Twin-ship Screw Steamer Tower Hill.. 234 


THE New Twin Screw STEAMER Tower 
—This is the second for the 
Twin-screw Steamship Company, o ve l, 
made her trial trip on the Firth of Gaels on 
Friday. The Tower Hill is a steel vessel of 
4100 tons, is fitted with twin screws, worked by 
independent sets of engines, and will carry 5000 
tons dead weight of cargo at a speed of ple 13 
knots. Her length is 420ft., breadth 45ft., and 
depth = She has been constructed to suit 
both the eastern and western trade, being fitted 
with punkahs for the east and with heating 
apparatus for cold climates. The twin screw, as 
has been shown in her sister ship, the Notting 
Hill, effects safety and econony. The consump- 
tion of fuel by the Notting Hill on her voyage to 
Calcutta is said to have been 14 Ib. per indicated 
horse-power, which is the most economical on 
record. The new vessel has ten of Turner’s 

tent boilers, her crank shafts are made of 

icker’s cast steel, and she is fitted with steam 
steering gear by Harrison, of Manchester. 
Besides having all the most modern improve- 
ments in oe the Tower Hill has passed 
the Admiralty Department for the tranaport 0 of 
troops, having eleven watertight compartments, 
all of which extend to the deck, and can be fitted 
as a cruiser in the event of war, the boilers and 
engines being protected by coal armour. On the 
*tween decks she could carry 1000 troops. As a 
trading vessel she can carry 1000 head of cattle. 
There is accomodation for thirty cabin passengers, 
but that accommodation could be indefinitely 
extended. The Tower Hill, which is built on 
the same lines as her sister ship, the Nottin, 
Hill, was built by Messrs. Dobie and Co., o' 
Govan, who have also another vessel of the same 
description, the Ludgate Hill, on the stocks for 
the same company. The engines, of which there 
are two sets, were supplicc James 
Howden and Co., of Glasgow, They, are inverted 
cylinder compound surface 
—the high pressure having a stroke of 32hin. 
and dhe low pressure 48in., and can be worked 
up to a steam pressure of 1251b. The man 
owners of the company are Mr. H. H. Nott an 
Mr. W. Becket Hill, of Liverpool. The Tower 
Hill ran over the measured mile three ann ag 
the mean speed obtained was about 144 kn 
It should be added that the propellers were not 
entirely under water. After the trial had been 
made, the biog oy sat down to luncheon, which 
was purveyed by Mr. Forrester, Gordon-street, 
Glasgow, in the saloon, Mr, Young, of Dobie 
and Co,, presided. 
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5153. Apparatus FOR THE PROPULSION OF VESSELS, 
C. 0. Rogers.—9th December, 1880.A communica- t | 
tion from W. Welton.) 8d. 
This consists in the employment of submerged - 
elastic feathering vertical paddles. 
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THE FOUNDATIONS OF MECHANICS, 
By R. Browne, M.A. 


1. It cannot, I believe, be denied that amongst those 
who have to apply science to practice, and especially there- 
fore amongst engineers, there exists considerable confusion 
as to the meaning of the fundamental definitions and 
fundamental principles on which the science of mechanics 
is built. These detinitions and principles are explained, it 
is true, in the various works written upon the science ; but 
the explanations are not always as full and as clear as 
would seem requisite to prevent confusion; nor is it 
always easy to reconcile, at least at first sight, the defini- 
tions and explanations given in one work with those given 
in another. There would thus appear to be a want of 
some treatise which shall apply itself specially to the task 
of setting forth those fundamental definitions and prin- 
ciples in the fullest and clearest manner; using the 
accounts of them given in the works above-men- 
tioned, as a guide, but supplementing or explaining these 
where necessary, and taking care to show how they 
harmonise with the actual facts, as to which, it may be 
stated at the outset, there is among scientific men 
little or no dispute. This want was, in fact, strongly 
insisted upon in a leading article of Tux ENGINEER, 
February 25, 1881; and it isin the hope of supplying it, 
at least in some measure, that the following pages have 
been written. They are not addressed to pe beginners 
in mechanics, but rather to those who have studied the 
subject in the ordinary way, but who still feel that they 
need a firmer and surer grasp of the principles, especially 
in order to be able to apply them with confidence in 
practice. It will be assumed, therefore, that the reader is 
familiar with the leading facts and propositions, both of 
mechanics and of engineering, and free reference will be 
made to these whenever necessary. For the same reason 
no attempt will be made to divide the subject sharply into 
the three branches of statics, dynamics, and kinematics—a 
division which is convenient for the purpose of elementary 
instruction, but it is in some ways unfortunate as regards 
the study of fundamental principles. On the other hand, 
the treatise is still less intended for advanced students of 
higher dynamics, whose perfect familiarity with, and 
agreement in, the symbolic form of the science, renders 
them comparatively indifferent to the names employed for 
its elementary conceptions. Their business is to rear and 
to ornament the building; mine is the humbler one of 
attempting to give an accurate plan of the foundations—a 
part of the structure which architects and householders 
are both somewhat inclined to neglect, but an acquaintance 
with which is necessary alike for the stability of the 
building and for the security and comfort of its inhabitants. 

2. Before beginning to consider the definitions of me 
chanics, it will be well to make one or two remarks about 
definitions in general. It is n , in the first place, to 
draw a distinction, very important bat often overlooked, 
between definitions of terms and definitions of things.* 
The nature of this distinction is well illustrated by the 
definitions used in algebra and in Euclid. When we pro- 
ceed to prove a theorem or solve a problem by algebraical 
mwethods—for instance, a problem as to the number of 
acres in a field which is reaped under certain conditions— 
we begin by saying, “ Let « = the number of acres in the 
field.” We have then defined the term «x for the purpose 
of that particular problem ; from henceforward it stands 
merely as a convenient symbol for the words by which it 
is defined, and if we take care to preserve its meaning un- 
altered, we shall solve the problem much more easily and 
clearly by its aid. And this will not prevent us from de- 
fining the same term as something quite different—say the 
number of gallons in a particular tank—for the purposes 
of the next problem we may wish to attack. In both cases 
we are merely defining a term, and have only to take care 
that we keep the term to its definition. But when Euclid 
defines a square as a quadrilateral figure, of which all the 
sides are equal, and all the angles right angles, he is not 
telling us in what sense he is going to use a particular 
word, but is giving a sufficiently accurate description of a 
particular thing, namely a geometrical figure of which 
everybody has a general knowledge, and the exact pro- 

rties of which it is his purpose to investigate. rey all 

is other definitions will be found to be of a similar cha- 
racter. 

3. From the distinction thus drawn several consequences 
follow. It is evident, for instance, that the same word 
may properly have several different definitions ; different, 
that is, not merely in the exact words used, but in the 
conception which those words convey. But of these 
various definitions one only can be the definition of a 
thing—omitting the case of synonymous words, such as 
“race,” as to which there is practically very little con- 
fusion—the others must only be definitions of terms. 
Thus, as we have just seen, the letter x, taking it as a 
word, may be defined as a term in innumerable different 
ways ; but as a thing it can have but one definition, which 
would be somewhat as follows :—A letter in the English 
alphabet expressing a particular sound, which sound can 
of course be only spoken, not written. If a word is used 
indiscriminately of two things which are not, like the two 
meanings of “race,” entirely different, but yet which 
cannot be brought under the same definition, confusion is 
nearly certain to result ; and if the practice exists, and 
has gone too far to be stopped, the only remedy is to 
banish the word from precise and scientific lan 
altogether. To give a single instance, the word “nature” 
has been used so widely and loosely, that it would almost 
certainly be impossible to construct a definition which 
should cover the whole of its applications ; and accord- 
ingly it should never be used where accurate writing is 
intended. 

4. It should, however, be noted that in giving several 
successive definitions to the same word, care should in 
general be taken to preserve some connection between 
them. Thus the connection between the innumerable 


* This difference, which is, of course, an old one, is objected. to by J. 
8. Mill—Logie, p. 396—but its reality and utility will be established, I 
believe, at least as far as mechanics are concerned, by the present treatise 


definitions given to xin algebraical problems, is that in 
every case it expresses the unknown quantity which is 
the subject of inquiry. Similarly in Co-ordinate Geometry, 
w expresses the co-ordinate of a point as measured not up 
but across the paper. If in any particular case we were 
to reverse this, and call x the co-ordinate measured up the 
paper, we should be extremely likely to get our work into 
confusion. Similarly, in giving a scientific definition, as a 
term, to a word which is used in ordinary speech, it is 
most desirable that the scientific should not be inconsistent 
with the ordinary acceptation. If it is, confusion is sure 
to follow, from the natural error of sometimes mixing up 
the meaning of the scientific term with that of the 
ordinary word—a fallacy than which none is more common 
in argumentative writing of all kinds. Thus, if we were 
to define nature as “ the totality of all phenomena,’—a 
definition actually proposed—we should certainly run into 
confusion when arguing with ordi ple, who 
recognise the possibility at least of phenomena which are 
supernatural, or beyond nature. 

5. Further, it will be evident that the definition of a 
term will generally be much more meagre, but at the same 
time more complete, than the definition of a thing. A 
term may be used, and used correctly, of a number of 
things, which perhaps have no property whatever in 
common, except that to which the term applies ; and in 
that case the definition can express nothing beyond that 
—* Thus, if we define an explosive as “a substance 
having the property, under the influence of heat or impact, 
of suddenly generating a large quantity of gas,” that defi- 
nition cannot be objected to on the ground that it does not 
really tell us what an explosive is; in other words, does 
not give us tests by which we may recognise an explosive 
as soon as we see it. The fact is that no such definition is 
possible. Under the term explosives are combined a large 
number of chemical substances, which, except as to this 
particular property, have little or nothing in common ; 
and as long as we deal with the theory of explosion alone, 
the definition given above is quite sufficient for our pur- 
poses, and indeed the only one, probably, which could be 
used with satisfaction. 

6. Lastly, we may draw from what has been said the 
obvious conclusion that there must be some things which 
cannot be defined. For every definition must be in words, 
and each of those words may be challenged for its own 
definition ; and if this is persisted in without limit, we 
must either come round ina circle or consent to an endless 
retrogression. We must therefore take our stand upon 
certain simple words, representing things so familiar that 
they can be no further elucidated; and these must form 
the elements, out of which all other definitions are made. 
Thus, if I am asked in the last result to define existence, 
I simply reply, “Existence is that which I mean when I 
say that I myself exist ;” and I refuse to be driven further 
than that elementary fact. It may seem a pity thats in all 
the past ages of learned disputation, no attempt has been 
made to settle what these elementary things shall be taken 
to be, and by framing a list of them to establish a common 
basis of argument ; but since no such attempt has been 
made, each man must frame his own list in the best way 
that he can. 

7. In the above remarks on definitions in general, we 
have avoided, as far as possible, illustrations taken from 
mechanics—the science under consideration. Their appli- 
cation to that science will become clear in the course of 
our investigation, to which we may now proceed. 

8. Definition of Mechanics.—Since our business is exclu- 
sively with definitions and first principles, we must ~— 
by defining the science itself of which we treat. For this 

urpose we shall adopt the definition of Rankine (“ Applied 
echanics,” Introduction, Art. 1), which is as follows :— 
Mechanics is the science of rest, motion, and force. 

9. To this definition Whewell (“ Mechanics” p. 3) practi- 
cally adds another clause, defining mechanics as “the 
science which treats of the motion of bodies—or which 
treats of forces—so far as they are governed by discover- 
able laws.” And this clause he justifies by the followin 
weighty words:—‘In many chemical, electrical, an 
magnetical phenomena the motions of bodies occur ; but in 
those cases the circumstances and laws of the motion are 
not considered ; if they were, that of the reasonin 
would belong to mechanics, It is probable that almost 
the phenomena, in the different de ents of natural 
philosophy, consist in the insensibly small motions of 
particles ; and if we knew the laws of their motions, these 
sciences would, so far, become branches of mechanics ; 
hence, it is probably only the imperfection of our know- 
ledge which prevents the greater part of natural philosophy 
from being included in the science of motion.” 

10. It cannot be denied that the probability here spoken 
of has become very much greater in the sixty years which 
have elapsed since these words were written. We already 
talk familiarly of the mechanical theory of heat; elec- 
tricity and magnetism are found to follow mechanical laws ; 
and the time can hardly be far distant when all the natural 
sciences—at least, those concerned with inorganic matter— 
will be recognised as branches of mechanics. But, on the 
other hand, we have little room for doubt that in the case 
of all sciences, the motions are governed by discoverable, 
though as yet undiscovered, laws; and therefore the 
clause which Whewell inserts in his definition would 
rn an unmeaning restriction. At the same time, 
the vast future extension of the science which he here 
anticipates furnishes an additional argument for the need 
of attaining an exact and accepted terminology with regard 
to its fundamental conceptions. 

1l. Accepting Rankine’s definition of mechanics, we 
shall also adopt his names for the three divisions into 
which, from the very words of the definition, the science 
naturally falls; namely (1) kinematics, being the science of 
motions considered apart from forces ; (2) statics, bein 
the science of forces considered as producing rest ; (3) 
dynamics, being the science of forces considered as pro- 
ducing motion. At the same time, as mentioned at the 
outset, we shall not confine ourselves strictly to these 
divisions in the present treatment of the subject. 

12, Whilst agreeing in the matter of the above defini- 


tions, Thomson and Tait—“ Natural Philosophy,” p. 1— 
prefer a different order in the names. What we have 
called mechanics they style dynamics ; and they divide 
it into the two parts of statics and kinetics, the latter 
taking the place of our dynamics; while kinematics 
remains to represent the science of pure motion. Mechanics 
they prefer to use as signifying the practical science of 
constructing machinery, which appears to have been the 
original meaning of the word. But the Greek word from 
which the term mechanics is directly derived has a very 
much wider meaning than our word machine, and may 
fairly be applied to any arrangement or apparatus by 
which changes are, or might be, effected in the position, con- 
stitution, or circumstances of bodies ; to anything,in fact, by 
which force is brought to bear. Hence the term mechanics 
seems sufficiently well adapted to express the science of 
forces and motions. Moreover, the distinction of statics 
and dynamics, and the use of mechanics and mechanical, 
in speaking of the general science, has been too lopg 
and too widely adopted, in England, France, and Ger- 
many, to be easily shaken, even if philology imperatively 
claimed that they should be reformed. As a matter of 
fact, the nomenclature of Thomson and Tait does not seem 
to have met with general acceptance. 

13. We define our subject then as the science of rest, 
motion, and force. And itis obvious that we may next be 
asked to define what we mean by these three terms. 

14. Definition of Motion.—It may fairly be held that mo- 
tion—including rest, which is merely the negation of motion 
—is one of those elementary facts to which no definition can 
add anything in clearness ; and accordingly Thomson and 
Tait give no definition of it, while Whewell contents himself 
with observing that the idea “is obtained or suggested, as 
we observe the changes of situation in things around us.” 
Rankine explains motion as “the relation between two 
bodies when the straight line joining them sagas. in 
length, or in direction, or both ;” but this seems rather a 
result of motion than a definition of it. Accepting the 
idea of space as a final one, for our purposes at least, mo- 
tion proper, or absolute motion, would mean a continuous 
change of place from one fixed point in space to another ; 
but the existence of such motion can be recognised by us 
only through a change of position in the thing moving, 
with regard to some other thing assumed to be fixed. if 
there were anything which we knew to be absolutely fixed 
in space, we might perceive absolute motion by change of 
place with reference to that thing. But as we know of no 
such thing, it follows that all motion, as tested and 
measured us, must be relative—must relate, that is, to 
something which we assume to be fixed for the moment. 
Hence the same thing may often be properly said to be 
at rest and in motion at the same time; for it may be at 
rest with regard to one thing, and in motion with regard 
to another. Thus, take the very homely instance of a man 
punting his barge up a river by leaning against a pole 
which rests on the bottom, and by advancing his feet succes- 
sively on the deck as if walking. Such a man is in motion. 
relatively to the barge ; he is also in motion—but in a 
different manner—relatively to the current ; he is at rest 
relatively to the part of the earth immediately under his 
feet ; he is in motion relatively to the polar axis of the 
earth and to the sun ; whilst it is easy to imagine a proper 
motion of the whole solar system such that he would be 
absolutely at rest in space. 


THE TELEGRAPH WORKS OF MESSRS. SIEMENS 
BROTHERS AT NEW CHARLTON. 


Ata time of year when societies of all sorts, whether 
they possess a scientific, ecclesiastical, or artistic character, 
are in the habit of deserting their town habitations, and, 
like individuals, fleeing to the country for recreation or 
research ; when the public are looking for the latest 
theories on scientific subjects to be delivered with the 
usual weight at the country meetings of the British or 
other associations, the members of the Iron and Steel 
Institute are preparing, oddly enough, to hold their 
autumn meeting in London itself. Accordingly, the rooms 
of the Institution of Civil Engineers are to be given w 
for the purposes of the meeting from the 11th to the 14 
of October. As in the case of the autumn meetings of 
other scientific bodies, the programme which has been 
preliminarily issued by the Iron and Steel Institute con- 
tains a goodly list of afternoon excursions, and other gentle 
ways of acquiring profitable knowledge without too much 
fatigue. Considering the prominence which electrical 
science has lately displayed in the thoughts and investiga- 
tions of scientific and mechanical men, and looking at the 
interest which the addresses of Sir W. Armstrong and Sir 
W. Thomson at the late meeting of the British Associa- 
tion at York have stirred up in the minds of the intelligent 
public, who will at all times remain the main support of 
scientific research, we venture to think that the visit 
which it is intended to make to the works of Messrs, 
Siemens Brothers and Co., at New Charlton, on Tuesday, 
October the 11th, will prove one of the most successful 
excursions in the programme. In these works the visitor 
can see the entire process of making those wonderful 
electric cables which have now long been used to transmit 
the thoughts of man with a greater speed than nerves 
themselves, and may before a very long time, perhaps, be 
employed to direct the terrible and withering energies of 
unbridled nature into channels where they cen have only 
welcome and beneficial effects. The insulated conductor 
and the dynamo have become indeed the symbols of a new 
and grand departure in practical mechanics, and the 
perfecting of these two elements has become the peculiar 
work of this generation of engineers. At the telegraph 
works of Messrs. Siemens Brothers at New Charlton the 
manufacture of the insulated conductor in its various forms 


suitable to the transmission of electricity will be what will - 


chiefly interest the visitor. The materials which are 
used for the insulation of a metallic conductor are silk, 
gutta-percha, and india-rubber. Of these the first, silk, is 
only used for very fine wires, and in telegraph instru- 
ments. Gutta-percha can be and is advantageously used 
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in cases where the conductor will not be subject to fluctua- 
tions of temperature as in sea cables, but for the majority 
of cases where such changes are likely to occur, as in the 
conductors used for military or other land purposes, india- 
rubber is the best possible insulator, and in an ordinary 
conductor there are no less than three conditions in which 
the india-rubber is applied, viz., solution of pure india- 
rubber, white rubber, and red rubber. The solution is 
made in benzoline, and the twisted strand of the con- 
ductor, after passing through it, is conducted through a 
heated chest, wherein evaporation having taken place, the 
wire emerges covered with a firm skin of solid india- 
rubber. The white and red india-rubbers are prepared 
and applied in a different way. The raw material is 
passed through roughened rollers, and well watered, by 
which it is cleaned and turned out in a very indescribable 
shape. It is more iike a rough towel of india-rubber than 
anything else. It is now dried and mixed between rollers 
with various proportions of chalk, red lead, and sulphur, 
the proportions being varied according as it 1s wished to 
turn out white or rubber. After the mixing is com- 
plete the mass is passed between a pair of very close 
rollers, and emerges in a fine thin sheet, which is passed 
over the wooden rollers of a carrier to the knives by which 
it is cut into strips about din. wide. After this the various 
strips are rolled upon reels, which are to serve the machine 
which receives the conductor, covered as already stated 
with a coat of pure india-rubber. The conductor 
between the circumferences of two grooved wheels, which 
nearly touch each other, but immediately above and 
below the conductor come slips of white rubber, which by 
the edges of the ves are pressed tightly together and 
cohere firmly. The su rfluous edges of the rubber are cut 
off by two knives, which are set to the proper distance apart. 
The section of the rubber and strand has then something of 
the shape of the planet Saturn and its rings. After this 
strips of red rubber are applied in the same way, but the 
joints of this last do not coincide in position with the 
joints of the white rubber, but are at 90 deg. from these, 
reckoning round the centre of the strand. Over the red 
cubber comes a spiral covering of waterproof cloth. This 
is made by passing calico through a black solution of india- 
rubber, and rolling it evenly upon rollers, After the 
rolling is complete the spindle is put into a lathe and the 
cloth cut into the proper width of strips for winding over 
the india-rubber. The speed with which the reel carrying 
the cloth is carried round the conductor can be set at any 
desired relation with the speed at which the conductor 
itself is drawn forward longitudinally, so that the thickness 
of the cloth covering can be so regulated. After this 
covering is on, the conductor wound upon a spool, is 
vulcapised in a steam chamber at a pressure of 40 lb. of 
steam, and the conductor has then only to be 
through a solution of ozokerit, with a view of giving it an 
improved appearance, to be ready for use. 

Inaline to be used in a deep sea, as before stated, 
gutta-percha is used, and this is applied directly to the 
strands. Over the gutta-percha comes a spiral coat of 
jute yarn, which is kept in place by a single strand of the 
siume material wound the other way round. In this form 
the line is coiled in iron tanks, covered with water, and 
tested for insulation. Having given satisfaction in this 
particular, the cable, as we can now begin to call it, is 
passed through the machine which covers it with a —_ 
casing of galvanised steel wire, care being taken to keep 
the jute quite wet while the wire is being applied. The 
cable then passes through a compound of taf and pitch, 
and is successively covered by three cases of hemp or 
Manilla yarn, between which, as well as finally, the black 
compound is applied. The cable is now complete and is 
stored in large tanks, some of which hold as much as five 
hundred knots of cable. The various coils are white- 
washed as they are stored, to prevent the pressure, to 
which the under coils are subjected when the tank is full, 
causing them to cohere. There are twenty such tanks in 
all, but they are not all as large as those mentioned above. 
The cable floor, with all the machinery for coating the 
core, is in duplicate, and it is estimated that when in full 
work night and day, as much as 250 knots of cable can 
be turned out in a week. On such an occasion the number 
of employés on the whole premises would be about 2500. 
Among the incidental operations which the visitor will 
observe is the testing of the steel wires and yarn used in 
covering the cores, operations which are carried on with a 
care commensurate with the issues at stake. 

Besides the insulating of conductors, the visitors will have 
an opportunity of inspecting the rooms where the dynamo- 
machines and electric lamps are tested and regulated, 
rooms where the finest classes of electric instruments are 
made, show rooms where the most advanced apparatus 
depending upon electricity can be seen—such, for instance, 
as apply to the parallax method of exploding submarine 
torpedoes. 

As might be expected of works with which the name of 
Messrs. Siemens is connected, there are the best safety 
arrangements throughout the entire establishment. There 
are alarm bells which can be sounded by electricity in the 
engine room from all parts of the place, and stop the 
machinery in cases of accident. The buildings are almost 
all on the fireproof principle, and an ample water system, 
furnished with hydrants, extends throughout the works, 
which date, we believe, from about the year 1863, and 
stad compactly, upon seven acres of ground. 


Birxseck LITERARY AND Screntivic InstITuTION, SovuTHAMP 
TON-BUILDINGS, CHANCERY-LANE.—The fifty-ninth session of this 
institution will commence on Monday next. Evening classes, 
which are open to both sexes, are held for the study of ancient and 
modern languages, mathematics, natural, applied, and mental 
science, literature, history, law, art, music, &c.; in fact every 
opportunity is offered at this institution for students. to prepare 
for any occupation or profession. The fees are very moderate, and 
“the classes meet at hours which are convenient to persons occupied 
during the day. The fifty-eighth anniversary will be held in 
December, under the presidency of the Earl of Lytton, and the 
Countess of Lytton will distribute the prizes to the successful 
candidates of the past session. The committee again appeal for 


contributions towards the new building. 


THE SMALL-ARM FACTORY AT ENFIELD. 


Asuort description of the Government factory at Enfield 
is a necessary supplement to that which we yave of 
the Royal Arsenal in our last issue. The Enfield rifle factory 
is a very complete establishment, with features peculiar to 
itself, but of general interest to the Iron and Steel Insti- 
tute. The superintendent is Col. Arbuthnot, R.A.- As it 
stands at present, it is capable of turning out in the week 
2000 rifles complete, working the ordinary hours. By work- 
ing overtime the number can be increased to 3000, and by 
the employment of “shifts” working night and day 5000 
paces may be made in the week. The branch of the esta- 

lishment that would be most likely to keep the whole 
back is the forge or smithery, where the men have, when 
under pressure, to work rather too close together. Such 
a rate of manufacture, if long continued, would doubtless 
meet almost any demand. In case of a serious war, how- 
ever, we doubt whether the store of rifled muskets in the 
country would suflice even for immediate wants, and 
certainly for a few weeks or months the demand for arms 
is likely to be very severe, and it is a question whether 
Enfield would have time enough allowed to meet it. 
Hence it follows that private firms deserve and obtain a 
measure of encouragement, though the orders given to 
them can hardly repay them for the cost of establishing 
machinery poate Os of making interchangeable arms of the 
service Martini-Henry pattern. The private firms that 
have supplied arms by contract are three, the London 
Armoury Company, the Birmingham Small-arms Com- 
pany, and the Birmingham National Company. 

The prominent characteristic features of Enfield are as 
follows :—Every part of a rifle is made interchangeable 
with the corresponding part in any other rifle of the same 
pattern. Machinery is employed to so large an extent 
that the number of skilled mechanics is but few. The 
bulk of the machine work is milling. Revolving cutters, 
termed milling tools, are shaped to the profile required 
for the me to be made ; of course in many cases the edge 
has to cut by two or three different-shaped milling 
tools, and a rough and fine milling tool are always em- 
ployed for the same part and shape. This system requires 
very highly skilled mechanics in the machine shop, but 
when the tools have been adjusted by them an intelligent 
labourer can work with them. The machinery, which is 
excellent, was brought over nearly complete from America 
many years since, but has been improved here and there. 
It is said, for example, that the Americans failed in all 
attempts to drill the hole in the stock for the end of the 
“cleaning rod” by machinery, the bit gradually deviating 
from its true course in boring so longa hole. This difh- 
culty is met here and in similar cases by making the work 
revolve on the same axis as that of the hole to , drilled, 
which keeps the bit true. The barrels also are now 
differently made altogether from what they were when the 
machinery was first erected at Enfield. The present 
system of manufacture, which was introduced by Colonel 
Close, deserves notice. The barrels were formerly made of 
the best wrought iron, each one commencing in the form 
of a flat piece termed a “skelp,” weighing 8} lb., which 
was bent under rolls into a hollow cylinder and drawn out 
as far as was required. Boring out followed. Now the 
barrel is supplied in the form of a solid rod of steel, and 
worked to the requisite form and degree of taper by means 
of a system of rolls placed in a train with small carriers 
between them so arranged that the steel rod, or skelp as it 
is still termed, passes in one heat through the entire train, 
coming to each roll at a certain exact point on its circum- 
ference, and thus receiving its required taper as well as its 
lump being formed in one short process. Every alternate 

ir of rolls have their axis vertical, so as to prevent the 

el from becoming oval in section. After receiving its 
external form it is bored out by successive bits, the work 
revolving on its own axis, which, of course, coincides with 
that of the bit. This plant is comparatively new. As 
regards the general work of the department, it is difficult 
to select special features in machinery which is throughout 
of much the same character. Almost all processes embody 
the application of the principle of copying by milling tools 
to one or another part of the rifle, and all the machines 
work to nearly the same high standard of accuracy. Those 
who are interested in such matters might with advantage 


inquire as to the wear of the various tools working under 
these favoyrable conditions. It may be here noticed, by the 
way, that at one time the oil supposed to be n for 


the machines was supplied by the department, but the 
experiment was tried of arranging for the men to purchase 
it from the department as they required it, when it was 
found that only about one-twelfth of the quantity hitherto 
used was expended. Instances of spiral springs which 
have been constantly in motion, and have lasted for a sur- 
prisingly long time, will, we believe, be found 

Those who are interested in the rifle as an arm not 
merely as an article of manufacture have, of course, much 
to see, especially in the iaspection department. “ Shading” 
barrels is a test of the accuracy of any eye. Rifles are 
now sighted up to much longer ranges than formerly, 
some, we believe, up to 1400 yards. It is therefore found 
necessary to set the sight sufficiently obliquely on the barrel 
to allow for the “derivation” of the bullet to the right arising 
from the rotation imparted to it. Most valuable information 
as to difficulties occurring from “mistires” and the like may 


be obtained. Probably most visitors would be interested in po 


the machine gun question, on which some remarkable trials 
were made at Enfield. Those of special practical interest, 
we think, related to the curious effect of deterioration on 
the action in very rapid firing. It was found thata char, 
might act sharply and discharge its bullet well from a 
certain piece, which in the case of slightly sluggish action 
lodged its bullet half way up the barrel, the fact being 
that the breech supported the cartridge for so short a time 
that unless the charge acted very sharply the cartridge was 
unsupported. Another curious fact was the danger arising 
from powder still burning in the cartridge ejected in very 
rapid firing. Altogether, any visitor who is a judge of 
manufacturing questions will feel that in the accuracy of 
work, system, and economy, Enfield is a successful factory. 


THE PARIS ELECTRICAL EXHIBITION, 
No, VII. 

Nor only does this Exhibition demonstrate the progress 
that has recently been made in electricity as applied to 
telegraphy, illumination, the transmission of power, &c., 
but it shows applications extending in other directions, 
One of the most important of these is the application to 
railway work. There is no doubt that railways owe much 
to telegraphy, since it made the existing system of railway 
signalling practicable, conducing to safety, speed, and 
economy. The combination of electricity with blocking 
ei ey was another step in advance. It is now 
introduced as a method of communication throughout 
trains; as an aid to actuate the brakes; to record and 
control the revolutions of wheels and the motion of 
pistons. M. Napoli’s regulator is one of the interesting 
applications of the last-mentioned class. M. Moline in 
1863, and, later on, M. Courtin devised apparatus in 
which electricity formed the directing power to mechanism. 
The apparatus of M. Napoli will easily be understood from 
the figure, which shows the regulator applied to actuate 
the valve M. Upon the axis of M is the toothed wheel 
R, engaging V, and moving indifferently in either direc- 
tion. At each end of the axle carrying V is an electro- 
magnet E E'. The twoiron pulleys P P' are mounted as 
shown, turning inversely and freely on the axle. On sending 
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NAPOLI’S ELECTRIC REGULATOR. 


a current into E or E' the iron is attracted, and becomes 
the armature of the magnet, rotating V in one direction or 
the other, according to the magnet, through which the 
current passes, acting through V or R, opening or aren | 
M as may be. The direction of the current is regula 
by means of the governor Q, which, according to its 
velocity, causes a contact to be made by the pointer C 
with B or B,. Of course as soon as contact is broken at 
B or B,, the action of the electro-magnet ceases, It is 
said that the apparatus is very sensitive, and is actuated 
by a small Leclanche cell. 

Professor Jiingerson, of Copenhagen, shows a dynamo- 
electric machine which has excited the curiosity of everyone 
concerned in such machines that has visited the Exhibi- 
tion. Unfortunately, the machine arrived late. It is not 
at work, and therefore we are compelled to wait for actual 
figures wherewith to decide its merits. According to the 
designers, the machine developes with a given motive 
power far better results than any other machine of the 
same weight and dimensions. It embodies a suggestion 
that has often been made, but, so far as we know, never 
before practically carried out, or rather, submitted for 
public inspection. The present writer, in conjunction with 
a well-known engineer, designed a machine two years 
since to embody the same idea, but like many other things, 
poe of work caused the designs to be laid aside till a 

avourable opportunity occurred for constructing the 
apparatus. The idea, tco, has been mentioned in several 
patents, but, as we have previously said, Professor Jiinger- 
son has carried the idea into practice. The best way to 
improve any machine is to study its defects, When these 
are thoroughly understood, it is time enough to construct 
a new machine to introduce improvements. Taking the 
Gramme machine as a type of dynamo machine, its defects 
have been long known ; but whatever defects it may have, 
it is an excellent machine, and being so, it becomes a deli- 
cate question whether the introduction of mmproraannne to 
obtain, say, from 2 to 5 per cent. better results will really 
prove economic. Let us explain our meaning. Professor 
F. Jenkin says in his admirable little book on electricity : 
“The currents obtained from magneto-electric machines are 
obviously the result of mechanical work. We expend work 
at a certain rate, usually described in terms of the horse- 
power employed in driving the machine. The useful 
effect of the horse-power thus expended is represented by 
a certain quantity of electricity driven t rough con- 
ductors under the action of electro-motive force.” Now, 
if a given machine gives certain results, and we then 
add some improvement to the machine indicated by theory, 
it may be that proportionally a greater percentage of horse- 
wer will be required with the improvement, as thus 
introduced, to obtain a certain effect than was required 
before the improvement was made. Again, quoting Pro- 
fessor Jenkin, who continues :—‘ The work which the 
current represents is proportional to the product 7g, where 


8°| 7 is the whole quantity of electricity moved under the 


electro-motive force 7 in the time ¢; then the rate of useful 
work per unit of time is 4 or ic. If the efficiency of 


the electro-magnetic engine is constant under different cir- 
cumstances, we shall, therefore, find the produet ¢ directly 
proportional to the horse-power expended in driving the 
machine.” That is twice the useful work takes twice the 
horse-power, and so on If, however, the proportion of 
horse-power expended to useful work obtained increased 
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with an improvement, the phrase so-called improvement | 2,500,000 kilos. of copper during the year. It is evident | in one direction, On turning it back the armature is 
should be used to indicate the alteration, The figures | that the electricity developed in such machines must be | raised. Figs. 8 and 9 show this plan. B is an arm on the 


given by Professor Jiingerson relating to his machine | 
seem to indicate a real and not a so-called improvement; | 
the machine will, however, if possible, be put under trial | 
before the close of the Exhibition. 

The ordinary form of the Gramme machine is well 
known. The essential feature is a soft iron ring wound 
throughout in the same direction with a continuous insu- 
lated copper wire, the terminals of which are joined 
together, so that the whole constitutes an endless wire 
helix. This ring is known as the armature of the machine, 
and revolves between the poles of electro-magnets. 
According to the explanation of the action of this ring 
by M. Gangain, and accepted by M. Maudes in the new 
edition of his work on electric machines, the interior of 
this ring does not traverse the magnetic field, and is there- 
fore, to a certain extent, useless, Professor Jiingerson 
attempts to utilise this enced of the ring. . The illustra- 
tions herewith given will show at once the peculiarities of 
Professor Jiingerson’s machine and its general resemblance 
to that of Gramme, We have the electro-magnets indi- 
cated by A,, A,, A, forming a horseshoe magnet, the 
poles of which are extended like those in the Gramme 
machine, in order to encircle the armature as much and as 
closely as possible. The armature also is cylindrical like 
that of Gramme; but, as we shall see, is not wound quite 
similarly. The main feature of the machine, and the one 
by which it altogether differs from previous machines, is 
that it has fixed internal magnets inside the armature, so 
that the armature revolves between two magnets instead 
of as in the Gramme machine revolving within one. The 
opposite magnets are similar in name, and the inventor 
states that the introduction of these magnets greatly 
increases the magnetic influence on the revelving armature. 
Professor Jiingerson states that Siemens had previously | 
tried to introduce the interior fixed magnets, but that the | 
experiments failed because the right method of winding | 
was not adopted, and he attributes his own success to the 
plan he has adopted in winding. 


Fici 


enormous in quantity, but this only proves what we have 
over and over again intimated, that there is no one type of 
dynamo machine which can be said to be the best. Bach 
machine should be designed with a view to the work for 
which it is intended to be used. 

We have previously mentioned the application of elec- 
tricity to railway work, an important development being in 
connection with absolute block working. The effortsofinven- 
tors have been directed to devise a system the use of which 
would make it impossible for a collision to take place, or, 
in fact, for two trains of any description to be upon any 
one section of line at the same time. Such has been the 
idea of Mr. Winter, whose apparatus is shown by Messrs. 
Clark, Muirhead, and Co.; of Messrs. Saxby and Farmer, 
who have a complete working model of their system ; of 
Mr. Sykes ; and of the several railway companies in the 
French, German, and other sections who exhibit apparatus 
of this kind. The apparatus shown by Messrs. Saxby and 
Farmer consists of seven levers for working points and 
signals, and the necessary telegraphic block signalling 
ype for three stations. The advantages claimed for 

is system are—that the signals and points must be placed 
in a correct position before it is possible to signal “ line 
clear,” and it is impossible to move any points to obstruct 
a main line after the signal “line clear” has been sent ; 
nor can the signal “line clear” be repeated till after the 
train has peed out of the section, the points locked by 
the signal being sent remaining so locked until the train 


| has passed out of the section. The outdoor starting signal 
| must be set to “ danger” behind every train, and it is made 


impossible to lower a signal for a-train to proceed into a 
block section without first announcing it to the station in 
advance. In fact, the starting signal cannot be lowered 
to allow a train to enter a block section without the consent 
of the signalman at both ends of the section. Only one 
line wire ‘is needed with this system. Suppose, then, 
three stations A, B, C, and that A has os to B that 
atrain is about to enter the section AB, Then B puts 


spindle working a plate C to show “line blocked” or 
“line clear,” indicating the position of the spindles and 
the levers interlocked with it. On the spindle is also 
the cam K with notch as described. The magnet, 
with its armature-carrying detent, are clearly shown. 
The spindle also carries two arms P to act on a 
spring plunger L, serving to make or break the electrical 
contacts of the spring N, according as the spindle moves in 
one direction or the other. All the contacts are broken in 
the apparatus as indicated in the Figs. In order that the 
greatest simplicity should obtain, and only one line wire be 
employed, the following construction has been adopted :— 
Usually two spring plungers are used to signal, the one to 
send “line clear,” the other “line blocked,” and either 
capable of sounding a bell. To work these plungers 
with the interlocking gear is an object, so that 


signals stand at “line clear,” and vice versd. 

spindle D, Figs. 10 and 11, are fixed two arms B B', The 
two plungers C C' for si ing are connected to bell- 
crank levers, from which rods K R' extend downwards, 
one on each side the spindle. The lower end of the 
rods are respectively connected by pins working in slotted 
holes with pawls P P', the noses of which project forward 
in the path of the arms. On turning the spindle, say in 
the direction of the arrow, one arm rises and escapes the 
pawl P without affecting plunger C, but the other arm 
catches pawl P, draws drown the rod moving the bell-crank 
lever, and causes the plunger C' to give the signal. The 
opposite action takes _— on turning back the spindle, and 
C gives its signal. The plungers should spring back, but 
if they fail to act projections on R R' push them back. 
So far, then, it will be seen that the electric signals depend 
on the action of the spindle, and as each spindle has on it 
acrank or arm D', which engages a jaw on a horizontal 
sliding bar D*, of which bars there are as many as there 
are spindles, the mechanical locking of the points and 
signals is also provided for. On each bar at suitable places 


In the machine under review the armature is composed 
of a number of rings of iron wire of the same size, 
insulated from one another, and arranged in groups 
transversely to the length of the ring. By this arrange- 
ment it is claimed that secondary currents are avoided, 
and that the power of the machine is increased by increas- 
ing the length of the ring. In the intervals between the 
groups forming the armature are the spokes B, carrying 
the projections B,, on to which are fixed the strong brass 
dises G, G,. One of these discs G, carries a steel rin 
turning yey Bey E,, of which the projecting part N 
turns in the bosh M. ‘The other disc G, is fixed on the 
principal axle H furnished with the pulley I. The disc 
G, is pierced with six openings, the edges of which are 
bevelled or furnished with wings, Fig. 3, of such a shape 
that the cylinder in turning works as an air turbine taking 
instrongcurrents ofair by the openings inG,, ,currents which 
traverse the whole interior length of the cylinder and keep it 
cool, Theexternalelectro-magnet ismade with two branches 
A, A, united by the bed plate A,, thus forming a horse- 
shoe electro-magnet. In order to prevent vibrations the 
pole pieces are connected at the top by a non-magnetic 
plate—in the machine exhibited this is of brass—and 
carried at the bottom by two non-magnetic supports L L. 
The number of layers of wire used on the electro-magnets 
are increased towards the poles. 

The commutator is made of strips of copper, which by 
means of the ring J are fixed to the disc G,, these strips 
being insulated in the ordinary manner. The current is 
collected by two or four brushes of the usual kind from 
the commutator. They are mounted near K and arranged 
to turn round the axle for regulation ; in other words, that 
they may be put in the best position according to circum- 
stances. The machine can be used either as a self-exciter 
on the usual principles, or the field magnets can be actuated 
by a separate exciter. The machine just described is 
undoubtedly the newest departure in the exhibition, 
although there are several other machines with interestin 
modifications, such, for example, as that of Siemens an 
Halske, constructed for electrolytic depositing purposes, 
shown by that firm in the German section. The coils of the 
field magnets of these machines, and hence the armature 
coils also—if coils they can be called—are made with plates 
of copper, one of the machines shown having such plates 
more than an inch thick. A large number of sheets of 


copper deposited by similar machines are shown, and we 


JUNGERSON S DYNAMO-ELECTRIC MACHINE. 


his point and signal levers right for the reception of the 
train, which action unlocks his electrical instrument, and 
he signals back to A “ line clear,” and by so signalling locks 
his levers in the right position for the passage of the train, 


and releases A’s signalling instrument, thereby permitting | 
The system shown is one | 


A to work his own levers. 
devised by Mr. Hodgson, and patented in 1877, some 
modifications being introduced in 1878. It is in use on 
the Continent—for example, between Brussels and Antwerp 
—and is being introduced on some of our southern lines. 
Fig. 1 represents a front view of the seven levers by 
dotted lines, and it may, perhaps, conduce to simplicity if 
we follow the historic Prout sb of the instruments. 
Fig. 2 represents a transverse section through the lever 


frame with one lever in its normal position, the inter- | 


locking of the lever being made by its spring catch. Figs. 3 
and 4 are vertical sections on planes at right angles, of the 
electrical instruments, while Figs. 5, 6, 7, are sectional 
plans of the instruments on the lines X Y Z, Fig. 3 
respectively. Each of the electrical instruments is pro- 
vided with a spindle D, worked by a handle. On the 
spindle D is fixed an angle piece E. Figs. 3, 4, 5, &c., one 
side of which marked “line blocked” is presented at an 
aperture E' in one position of the spindle, the other side 
marked “line clear” being presented in the other position 
of D. The plate E V, Fig. 7, carries an insulated metallic 
arm E* which, when D is turned, makes electric contact 
between the spring E* E® as indicated by the dotted lines 
in the figure, and so completes the circuit with the next 
station. On the arm is a pin E* to work along the slo 
face of the spring lever E’, so that should the spindle D 
not be turned to quite its definite position it is caused to 
spring into that position, Fig. 6. Originally the current 
from the other station passing through the electro-magnet 
E‘, Fig. 5, attracted the armature E*, which carried a 
stud to lock with E. When locked the spindle D could 
not be turned, and the current from the next station was 
necessary to release it. Instead of the stud locking with 
E it is now made to catch in a notch of a cam on the 
spindle, one side of the notch being inclined, the other 
square. When the handle of the spindle is in its normal 
position the detent armature is held by the cam to the 
electro-magnet. On turning the handle the detent arma- 
ture, if the magnet is active, is still held to the magnet, 
and does not interfere with the movement of the cam, but 
on cessation of the current the et ceases to attract, 
the detent drops into the notch and the handle is locked 


are stops D?. When it is intended to move a lever F, its 
| Spring catch is grasped, and the lever freed by raising F! 
| out of the notch of the quadrant, but this movement acts 
also on the rocker F? , causing one of the rocking spindles 
F* to be partly turned. In one position of the sliding bar 
F* is free to turn as indicated by the dotted lines, but 
being so turned prevents the sliding bar being moved in the 
direction of the arrow and locks D. If by the partial 
rotation of D, D* has been moved in the direction of the 
arrow, so that D* is immediately over the rocking spindle 
F*, then the spindle cannot be turned as indicated by the 
dotted lines, and the spring catch cannot be raised, the 
lever F being thus locked in position. We have described 
this system at some length so that the principles involved 
may be understood, and it will probably be unnecessary to 
go so much into detail with the other systems exhibited. 

The signals shown at Figs. 1, 2, 3,4, and 5, on page 900, 
are those exhibited by the Chemin du Fer du Nord, the 
collection exhibited by this company being more complete 
or comprehensive than by any other. The electro sema- 
phore consists of a lattice mast 8 metres in height, supported 
on a cast iron frame and base-plate M, and provided with 
four arms on two axes. The upper arms A B are to cover 
main line or express trains, and are to direct the drivers ; 
the lower arms direct the local train movements and 
afford the signalmen the necessary information .as to 
movement of trains. The arms, when freed, fall so as to 
be out of sight. 

The face of the arms A B, which guide the drivers, is 


ped | painted red ; the other side is painted green, and gives no 


indication. Green and red glass screens are fitted to the oil- 
gs L, which is raised by a chain running overthe pulley P, 
as shown. The lower arms are painted yellow, and have no 
signification for drivers, but serve to give indication for 
the signalman from a preceding station of the departure or 
passage of a train towards him. All the arms are of open 
work so as to give less area for wind pressure to act upon, 
and to be, as it is supposed, more easily seen. . The rods T 
and ¢ are in two parts so as to give motion to the levers 
Q, g, by means of which the signal arms are held-in posi- 
tion by a species of ratchet or pawl, and which give 
motion to hammers that strike the bells II, and 
announce a signal from the next station or post. The 
lantern, of which a plan is given at Fig. 5, has four 
burners, white glasses, and parabolic reflectors. The first 
burner f lights ahead and shows through the red or green 
screen glasses according to the position of the arm. The 


“line clear” is signalled when the apparatus, points, and . 
the 
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second lights rearward, and shows through the screen in 
the tail of the other arm B. The light from the other 
burners f” and f” light up the mast and its foot by means 
of reflectors placed at an angle of 45 deg. near the top of 
the mast, as shown at Fig. 1. The lower arms a and b 
have a wedge-shaped or triangular section, as seen at a 
— 2, and some of the light thrown down from the 
reflectors strikes these and makes the arms visible at night 
to the signalman. The electrical apparatus in the boxes 
marked No. 1 and No. 2, with which by means of the 
handles and the rods H T and ¢, the arms are worked, will 
be described hereafter, but we may here describe the 
action of these electric semaphores. 


Each apparatus No. 1 is connected by a line wire to the 
apparatus No. 2 of the next signal post. Two wires are 

us necessary, the one for trains in one direction, and the 
other for those in the opposite direction. Suppose then a 
number of posts marked A to Z, placed at certain distances 
apart on a double line of way. At the moment of 
departure of a train, the signalman at post A gives a half 
turn of the handle, by which he sets the large semaphore 
arm, and sends a current which raises the small arm of 
the next post B on the road. The signalman at A imme- 
diately receives signal that this has been done, and his 
work with respect to this train is at an end. At the 
passage of the train at post B the B signalman performs 
the same operation as did the signalman at A, and so 
announces the train toC. A current at the same time is 
returned to A, and his semaphore can then be set to line 
clear, by raising his upper arm, and so the signalling goes 
from post to post, the line between post and post being 
blocked by the train on the next piece of line. The forces 
brought into operation for signalling and blocking the 
line are thus—({1) The weight or pressure brought to bear 
by the signalman ; (2) the attractive power of the electro- 
magnet which balances 1 ; and (3) the electricity which 
breaks the equilibrium of these, and permits the signalman 
to operate the semaphore. The apparatus is due to MM. 
Tesse, Lartigue and Prudhomme. The mean cost, with 


~ _ placed about 3°5 kilometres apart, is about 1000f. per 


ometre, or £24 16s, per mile. 


_The apparatus shown at Figs. 6, 7, and 8 illustrate three 
kinds of bell signals used on the single lines of the Chemin 
du Fer du Nord, which give a certain pre-determined 
number of strokes on the bell or bells, by which the line 

or signalmen are advised of the departure of trains 
and other incidents relating to their p Two of 
these, Figs. 6 and 7, are constructed by Messrs. Siemens 
and Halske, of Berlin, and are largely used on the German 
lines. The other, Fig. 8, is constructed by M. Verité, of 
Beauvais, and is known as the French bell signal. The 
older type of the German signal, Fig. 6, consists of a tower 
T carrying two bells, ¢ ¢, of different sounds, which are 
struck by hammers mm. A fly regulator serves to regu- 
late the rapidity of the descent of the weight P, and the 
action of the mechanism. The clockwork consists of the 
wheel B, carrying projections corresponding to the number 
of bell strokes per revolution of B, the strokes beirg 


effected through the medium of the levers and wires C 
and A. An electro- et M, anda soft iron et 
attached to a hook holds the whole system at rest. hen 
a current is to the magnet the pallet is attracted, 
and the clockwork moves under the action of P and rings 
the bell. It is objected to this arrangement that the 
magnet has sometimes failed to disengage the machinery, 
and other times to let it go when not intended, and further 
that there is no indication of when the weight has fully 
run down. The new type, Fig. 7, is much more simple—a 
column F, of 2°6 metres in height, supports a cylindrical 
box enclosing the clockwork. The bell in this case 
also serves as the roof. The clockwork consists of a 
cast iron wheel R, with six cam teeth A acting on 
a single hammer M striking on the bell T a series of six 
strokes. The clockwork is liberated by a current in a 
manner similar to that in Fig. 6. The objection to this 
arrangement is that there is no indication of the weight P 
being at the bottom of its descent. The cost of the signal 
Fig. 6 is £16, and Fig. 7 £10. 

he French signal, Fig. 8, carries two bells, ¢ and ¢,. 
The mechanism consists of the wheel A carrying 15 teeth. 
For each revolution it makes a series of Prey es Se strokes. 
The teeth C encounter two projections fixed to the vertical 
stems of the hammers, by which the latter are put in motion. 
A horizontal fly V is used as regulator. An electro- 
magnet holds in contact a soft iron pallet balanced by a 
counterweight. A dial and pointer on the spindle of the 
barrel R shows when the weight is near the bottom of the 
pillar. The mechanism in this signal is very much more 
delicate than in the German signal, but the other objections 
do not attach to it. It need hardly be said that the signal, 
Fig. 7, which is far the simplest of the three, might very 
easily be made to indicate when the weight has run down, 
The cost is about £12. For all these signals a Siemens 
induction balance is employed. 


ON THE PRESSURE OF WIND UPON A FIXED 
PLANE SURFACE.* 
By Mr. THomas HAwKSLey, P.P. Inst. C.E., F.R.S., &c. 

Tue recent failures of the Tay Bridge and other important 
structures during of wind, have attracted much atten- 
tion to the subject of this paper. The general solution of the 
problem may be thus rae J stated :— 

Let v = the velocity of the current in feet per second. 
h = the height through which a heavy body must fall to 
produce the velocity v. 
w = the weight in pounds of a cubic foot of the impingi 
fluid—for atmospheric air averagely about 0 Ib. 
g = 32, the co-efficient of gravity. 

Then h = —; and since p the pressure of a fluid striking a 
plane ‘heularly and then escaping at right angles to its 
original path, is that due to twice the height h—Daubuisson’s 
Hydraulics ;” Rouse’s “‘ Experiments ”—we have simply 
_ we 
wit: 


== (for atmospheric air) our 


= 
(x0) very nearly 


) 


From this easily remembered formula the following Table 
Pressures i 


is constructed : 
Velocities in Pressures in 
Feet per second. | Miles per hour. Lb. per sq. foot. 
10 0°25 
20 13°6 1°00 
30 20°4 2°25 J 
40 | 27°2 4°00 
50 | 34°0 6°25 
60 | 40°8 9°00 
70 47°6 12°25 
80 16°00 
90 61°2 20°25 
100 68°0 25°00 
110 30°25 
120 | 81°6 36°00 
130 42°25 
140 95°2 49-002 
150 102°0 56°25 


In general only these, the maximum pressures, are required ; but 
sometimes, as in the case of the inclined sail of a windmill or ship, 
or the roof of a building, the diminished pressure upon a surface 
placed obliquely to the effective current is ne2ded ; we have then— 
v sin \? 
p= ( 

in which v = the absolute velocity with which the air strikes the 
receding plane ; and 9 = the internal angle made by the obliquely 
placed surface and the direction of the impinging wind. Wita 
regard to the phenomenon called ‘‘a gust of wind,” nothing is 
known, either as to its cause, or as to its exceptional but almost 
momentary velocity, or as to the extent of the area over which it 
temporarily operates ; but it is, notwithanding, certain that a wind 
pressure of even 40 lb. on the square foot is unknown in these 
islands, because, as may be readily shown, this intensity of pres- 
sure would have sufficed to overthrow most of the long existing 
factory chimneys, to overset post windmills, and to scatter the 
greater number of the slighter built domestic and other structures 
which have nevertheless ‘‘ weathered many a storm,” and still 
remain intact. It remains to make a passing allusion to whirl- 
winds, tornados, and waterspouts, all the results of spiral motions 
apparently produced in some obscure manner by electrical action. 

ese phenomena are very rarely observed to occur on an impor- 
tant scale in these kingdoms. The powerful forces concerned in or 
generated by these erratic movements have never been measured 
and, consequently, cannot be formulated; but it may be observ: 
that mano wom known they could not be introduced with propriety 
into calculations of the —, of structures intended to have a 
commercial value, because of the extreme improbability of any 
particular structure falling within the range of their destructive 
effects. They are, in fact, within the legal category of ‘‘ Actus 
Dei.” The conclusion of the author of *his paper, therefore, is 
that for structural calculations a maximum wind pressure of 40 Ib. 
per square foot may be very safely adopted, notwithstanding some 
reported anemometrical observations to the contrary. With 
regard to these observations the author remarks that the instru- 
ments in use are little better than philosophical toys, and that, in 
general, they afford no direct, comparable, or reliable indications 
of either velocities or pressures; and that they are often so 
injudiciously placed as in some instances to record the effects of 
combined, and, therefore, locally accelerated currents ; whilst, in 
other instances, they record only the effects of obstructed, and, 
therefore, locally retarded currents. As the acquisition of accurate 
data is of great and increasing importance, the author su 
that the British Association and other learned societies, should 
unite in providing the necessary funds and observers for the purpose. 


* Paper read before the British Association. 
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Sepr. 30, 1881. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. } 


~ INSTITUTION OF MECHANICAL ENGINEERS, 

S1r,—In consequence of my letter, which appeared in your impres- 
sion of the 16th inst., I have received a communication from Mr. 
Browne, the Secretary to the Institution of Mechanical Engineers, 
explaining that, in response to applications, copies of the papers were 
sent, previous to the last ting, to all bers who applied for 
them, including myself, and that the number of advance proofs thus 
sent out altogether amounted to several hundreds. Mr. Browne 
also calls attention to Bye-law 35, which readsas follows :—‘* Any 
member wishing to have a copy of the papers sent to him for 
consideration beforehand, can do so by sending in his name once 
in each year to the secretary ; and a copy of all papers shall then 
be forwarded to him as early as ible prior to the date of the 
meeting at which they are intended to be read.” 

Some of the copies sent out were possibly lost in transmission 
through the post, and, as this was no doubt the fate of the copies 
sent to myself, I can but ask your leave to express my regret for 
having unwittingly charged Mr. Browne’s department with neglect 
of my request, and to express also the satisfaction with which 
many will learn the practice of the Institution in preparation for 
the discussions, A Non-SILENT MEMBER. 


DEEP WATER DOCKS AT DAGENHAM. 


Srr,—In the description of these docks in THE ENGINEER of 
the 23rd inst., there are two points upon which we will feel obliged 
if you will allow us to make our remarks. First, as to the engi- 
neers. Their names have somehow been t d, as it is stated 
that “the Act of Parliament was obtained last session, Mr. James 
Abernethy, President Inst. C.E., being the engineer, assisted by 
Messrs. Bell and Miller,” whereas Messrs. Bell and Miller were 
the engineers who prepared this scheme, and carried it through 
Parliament, assisted by Mr. Abernethy as consulting engineer, and 
the plans as now arranged by Mr. Abernethy and Messrs, Bell and 
Miller will be carried out by them as joint engineers. 

The other point is regarding the lock shown on the plan, the 
length of which is 675ft. The annexed sketch shows the length 


PLAN OF LOCK. 


SCALE OF FEET 


too end 


“a00 


er) 
\é—— TOTAL LENCTH DF LOCK BETWEEN CATES Bon) 


intended, which is 8Q0ft., divided into two chambers of 500ft. and 


300ft. respectively, the object being to save water in lockage. A 
—_ proportion of vessels which will use these docks will be 300ft. 
and under. These can be locked through the small chamber. All 
vessels above 300ft. and under 500ft. can be locked through the 
—_ chamber; and for all vessels over 500ft. the two chambers 

i thrown into one. 

By this arrangement the single large lock serves the purpose of 
two locks, and prevents any unnecessary waste of water in locking. 
Culverts and sluices of great capacity are carried to the bottom of 
the outer lock walls, which at low water will effectually clear away 
any mud which may be deposited. 

R. R,. BELL AnD D, MILLER, MM. Inst. C.E. 

September 26th. 


THE CLARK AND WEBB CHAIN BRAKE AND THE CONTINUOUS 
BRAKE RETURNS. 


Sr,—In your issue of the 22nd of April last I called attention 
to a statement made by the London and North-Western and the 
West Coast Railway Companies, in the continuous brake returns 
for December 31st, 1880, which, I pointed out, was utterly at 
variance with facts. The assertion made by the above companies 
was, that the Clark and Webb Chain Brake “‘ cannot creep on when 
not required to do so, whilst the train is running at speed, all dan- 
ger on that score being consequently avoided.” I pointed out 
eighteen instances in the “‘ Returns” for 1880 where the brake had 
crept on when not required to do so, and expre a desire that 
the above companies would withdraw the objectionable assertion 
from their next returns to the Board of Trade. Such, however, is 
the desire of the London and North-Western Company to claim 
merits for their brake which it does not possess, that this unfounded 
assertion is again made in the “* Returns” for the six months ending 
June 30th, 1881-—pp. 9 and 10—with the trifling omission,’ how- 
ever, of the words “‘ whilst the train is running at speed.” On 
page 31 of the above “‘ Returns” will be found two instances where 
the Clark and Webb chain brake went on when not required to do 
so; on page 32,2; on page 33, 1; and on page 55, 1. One can 
only feel amazed at the boldness of a company which can ed 

ublish to the world a statement which is so flatly contradicted by 


‘acts. J, N. ARMITAGE, 
18, Shakespeare-street, Bradford, 
September 24th. 


VACUUM BRAKES, 


Srr,—Permit me also to confirm all that has been said in your 

r as to the dangers of the vacuum brake which we 

Midland drivers have te use. This leaking-off brake is, indeed, Sir, 

nothing more than a farce. It is slow in action—very difficult 

indeed to regulate the brake power—takes a very long time to get 

it off, and the stopping force all leaks away in little more than a 
minute. 

Our drivers are being suspended, fined, and censured most 
severely, because this brake does not act properly. But I assure 
you, Sir, it is not the men’s fault, but it is in the construction of 
the brake itself. Only on Monday last, the 12th inst., the 5 p.m. 
express, ex St. Pancras, ran right by Bedford platform. As it 
happened, there was nothing in the way or there might have been 
a very fearful disaster in consequence of this brake failure. Not 
many weeks ago a collision might have resulted had not the steam 
brake on the engine and tender done good work after the train 
brake had leaked off. It is quite true that this leaking-off brake 
is no use to us when running down inclines, and we have even 
received orders that the guards must apply their ordinary hand 
brakes when descending the Sickey incline. This will prove to 
you, Sir, that our company does know that this brake is not to be 
trusted down this incline. A FourtH MIDLAND Driver. 


OUR COAST DEFENCES—A SUGGESTION. 
Srm,—As a means of supplementing our present systems of coast 


defence, you will, perhaps, consider the following suggestion worthy | - 


of a place in your widely-read journal. 
There are points of defence on many of our rivers and narrower 
estuaries when the whole play of the guns, both on the carriage 


and trunnions, is of necessity comparatively small. To go still 
further, there are many points where a dozen or twenty completely 
fixed guns—we will suspend at present the question of recoil— 
would be, at least, a valuable auxiliary to those of the ordinary 
forts, and they would possess the cardinal virtue of requiring but 
little gearing. Now, the cost of the required number of guns of 
any of the ordinary types would be a fatal objection, but this difti- 
culty might be overcome by the following plan :-—Erect a cage or 
framing of wrought iron; in this framing fix the tough steel cores 
of the guns; build a huge brick mould round the whole, and fill up 
the spaces between the cores with molten cast iron. We have now 
fort and guns in one, the guns being merely holes in the wall of 
the fort. The cores would, of course, be fixed at slightly different 
angles, and they could be stiffened and further secured in the mass 
by having external flutings or ridges. They would, of course, be 
brought as close together as prudence would dictate. Should the 
casting of such a huge mass of metal prove either impossible or 
inadvisable, it could be done in vertical sections, working from the 
breech forwards, or vice versé. The absence of recoil would throw 
some more strain on the breech, but I think that this difficulty 
could be met. The protection of the muzzles with revolving discs, 
sunk flush with the mass, and other developments, will suggest 
themselves to the mind of any soldier. Such a system would be 
comparatively moderate in cost, would stand rough work and hard 
hitting, and could be worked by volunteers. 


Glasgow, September 19th. ROSICRUCIAN, 


INDICATED HORSE-POWER FROM DIAGRAMS, 


Srr,—The present system of working out the indicated horse- 
power of rotative engines from the card is, I think, an unfair 
method of comparison for different classes of engines, for the reason 
that the pressure in the cylinder is not the actual horse-power 
communicated to the shafting or machinery on account of the posi- 
tion of the crank ; for instance, a cylinder with 601b. effective 
pressure at the commencement of the stroke, does not impart that 
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pressure or work to the shafting on account of the position of the 
crank, but simply ,°, or 18 1b. for the of the stroke, ,’5 or 42 1b. 
for the &c. 

I enclose a set of diagrams, showing the difference between the 
work on the piston and the actual work transmitted to the shaft- 
ing, by which you will see that the compound engine—when the 
high-pressure piston is cutting off at, or later than half stroke—gives 
a greater percentage of actual horse-power or useful effect than the 
simple economic engine, for the reason that the simple engine 
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cutting off at ,°;, never has the full initial pressure in the cylinder 
on the half-stroke of the crank, which is its most effective position. 
In the simple engine, when the crank is at half-stroke and greatest 

, and giving off the most useful effect, the indicated pressure 
on the piston is less instead of greater, and when the crank is at 
the commencement of the stroke and less speed and least useful, 
the indicated pressure on the piston is greatest. In the compound 
engine this is not the case—unless a high grade of expansion is on 
the high-pressure piston—the high-pressure piston gives out its 
greatest amount of useful effect at half-stroke of crank, when the 
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is greatest. In the direct engines, such as Pumping engines, 
the pressure on the piston represents useful effect, thus giving 
about 50 per cent. of useful effect above the rotative engines. 
According to my diagrams, if we take the position of the crank 
and piston at each 1, of stroke of crank, the actual horse-power 
communicated to the shafting is considerably less for the simple 
than the compound engine. In the diagrams, I have not taken 
into consideration the angles of the connecting-rods, 

September, 26th. C. J. L. 


THE BLACKHEATH SUBSIDENCES. 

Sim,—In your impression of the 16th inst., you noticed the Black- 
heath subsidences and the two theories which seem to find favour 
in relation thereto. From what I have seen of the London strata 
I should be inclined to support the ‘ natural” as against the 


“artificial” theory. From the deep wells of the London basin 
within a radius of ten miles of Charing Cross, little less than 
twenty millions of gallons of water are pumped daily. Nearly all 
this water travels in the top seams of the upper chalk and the 
sands and pebbles teamnodiotaty overlying them. Not only is the 
sand ‘‘alive,” causing great annoyance in many wells by its con- 
tinual infiltration choking the pumps and damaging the valves, 
but the sand water is only about one-third the hardness of that in 
the chalk, and in filtering through the chalk would dissolve it, 
making these ‘pot-holes,” which any one may see in the chalk 
round London. These ‘“‘ pot-holes” being filled with the strata 
immediately above would cause depressions and _ subsidences 
similar to Blackheath. A group of these ‘ pot-holes” may be seen 
on the chalk above Caterbam Junction, and there is poy of 
evidence that they exist beneath the London clay. When one 
considers the above, as well as the enormous quantity of water 
pumped in the Deptford district, I cannot think it would require 
the Danes to account for such subsidences, and I certainly think 
that that ancient people would make their burrows in a drier and 
less treacherous strata than that of Blackheath. 

Boston Waterworks, Lincolnshire, Sept. 19th. 


JOHN SHAW, 


ENGINE-ROOM ARTIFICERS, 

S1r,—On reading ‘‘ Experience’s ” letter, Iam compelled to beg 
a little more space for a few words in your next issue. I don’t 
know what time may have intervened between ‘‘ Experience” 
reading my letter and the pons of his own, but he has evidently 
trus to his memory, from the mis-statements and wrongly- 
quoted sentences, 

On looking his letter through, I find that to correct all this, I 
should simply have to reproduce my letter from beginning to end, 

his, of course, is not hey 5 thought of. I must therefore beg those 
who are interested and may be able to lay our letters side by side— 
mine of THE ENGINEER for August bth, and ‘ Experience’s” of 
THE ENGINEER this week. 

I desire, however, to draw attention to the third paragraph in 
his letter. He there gives these words as a quotation from my 
former letter: ‘‘ That he knew nothing practically of the working 
of the engineer branch of the Navy.” Now, for my words as 
printed in your journal—‘ I must plead ignorance as far as actual 
personal experience goes.” I an make no comment on the dis- 
similarity of the two sentences. 

** Experience” has given a hint as té his own position in the 
engineering world, and I will return the confidence by informing 
him that I myself am, as near as I can judge, about midway 
between the individuals he mentions, and have done a good deal 
of work on board of warships in connection with the engine 
department, 

ferring to the trial on the Sulphur, ‘‘ Experience ” lets out 
something that I certainly expected, viz., “the inducements not 
being sufficient.” I say make them sufficient. Iam convinced it 
could be done. My lation, I may as well say, have not been 
intended as suggesting a definite system, but a general idea of what 
I consider the best system. To what I have already remarked, I 
may add that I think the admitting of candidates when only boys 
a great mistake, as plenty of young men would be willing to join 
on the completion of their apprenticeship in the many establish- 
ments throughout the country. No sensible person would dispute 
the desirability of giving all recruits a period of training on first 
entering the service. 

** Experience’s” experience and mine evidently differ ve 
widely as to the present position of the artificer. I can only stic 
to mine, and say do away with the grade altogether. Let the 
junior engineers do their work. In other words, let them be junior 
engineers, except in the cases where they can rise. Give all the 
same chances of passing the examination, and those who fail can- 
not in justice be jealouus of those who go through. We don’t find 
it so on deck or on shore. 

Should ‘‘ Experience” again put in an appearance, I must ask 
him to favour me by giving the circumstances that would require 
the indispensable presence of a highly scientific man, either on a 
cruise or in action. I shall be the more obliged if he will do so, as 
to be kept waiting till the contemplated battle comes off would be 
most unsatisfactory. 

I will close by saying that I dislike the word “sneer,” and am 
very sorry ‘‘ Experience” has taken me up so bitterly. What I 
like is a good sharp criticism. ‘‘ Experience” is entirely mistaken 
if he thinks my words have been written in any mean aa: = 


ever. 
gh, September 2st. 


BRainh 

Srr,—I have taken considerable interest in the various letters 
which have go seg in THE ENGINEER respecting the engineering 
of the Royal Navy. The letter signed ‘‘ Experience” in THE 
ENGINEER of September 16th appears to my mind to be from the 
pen of a man who is not at all entitled to the respect which an 
experienced man should command. 

“Experience” says there is far more necessity for the presence 
of a highly scientific engineer on board a man-of-war in action than 
there is for his presence in a works on shore. I should like to 
know who are the men who design and construct the splendid 
machinery which now propel our vessels. I think ‘‘ Experience ” 
will find it much easier to wind up his watch than to make one. 

In an action at sea what great part would “‘ Experience ” take in 
the matter? The engines would be worked to the order of those 
in command of the vessel. If a shell reached the engine-room, 
would ‘‘ Experience” make an elaborate calculation as to whether 
the explosion had increased or lowered his vacuum? I consider at 
that moment that one good, practical man would be worth half a 
dozen of the class ‘‘ Experience ” seems to belong to. 

Engineers should be men who have been accustomed in their 
youth to the construction and erection of engines and boilers. The 
very able letter signed “Fitter” mentions the case of young men 
who have theory and practice side by side. I know young men 
who have received a fair education, who have served from seven to 
ten years in an engineering works, and thoroughly understand 
every branch in the construction of engines and boilers ; their spare 
time has been spent at science classes; they are well up in 
drawing; speak and act like gentl Now, supposing them to 
have entered the Navy as engine-room artificers, why should they 
not rise by merit to the position of chief engineer? Surely the 
man who can construct an engine is the best man to drive one 
supposing him to be as I state above. 

What does ‘‘ Experience” mean by mysterious test of merit ? 
What does he mean by each class specially trained for their duties? 
A chief engineer should be one who understands the theory and 
practice, and not a man whose whole time has been spent at school 
and college, and therefore knows nothing of a real engincer’s duties, 
If a man considers himself too much the gentleman to soil his 
hands and follow a laborious occupation, in order to have a thorough 
knowledge of the construction of an engine and the real charge of 
same when at work, then he has no right to occupy a position for 
which he is not all fitted. 

I would much rather see a vessel engineered by a good, practical 
man who has no more theoretical knowledge than is required to 
work out his diagrams than by a man like ‘“‘ Experience.” 

‘* Experience” speaks of engineers of the old school. What 
does it matter if a man, however humble his birth, or however low 
his position may have been, if by real hard work he rises to the 
post of chief engineer? Does ‘‘Experience” think such men 
ey gain the respect of those on board, whether under 2 “— 

em ? 


THE 8.8. CHARKIEH.—In the account in our impression of the 
9th inst. of the trial trip of the Charkieh, the name of one of the 
agents for the constructors of the engines, Messrs. Jack and Co., 
was incorrectly spelt, the name of the firm being given as Allen 
— instean of Allen Alderson and Co., as it should have 
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RAILWAY MATTERS. 


A TELEGRAM from the Berlin correspondent of the Morning 
Post states that the pletion and opening of a second electric 
railway in Berlin will shortly take place. 

THE London and South-Western Railway Company is erecting a 
rather costly and lengthy bridge at Southampton to torts te 
traffic at present permitted to pass the railway by two level 
crossings. 

A SECOND section of the West Lancashire Railway—the section 
which carries the line over the river Douglas to Longton, a distance 
of about four miles—-is now approaching completion, and is 
expected to be open about the end of October. 


Art the close of the year 1880 there were in use upon the railways 
of the United Kingdom 13,384 locomotive engines; 29,565 car- 
riages for the conveyafice of passengers only ; 11,286 other vehicles 
attached to passenger trains ; 379,934 wagons of all kinds for the 
conveyance of general merchandise, minerals, and live stock; and 
11,681 other vehicles, such as ballast wagons, &c., not used for 
traflic purpones, The total number of vehicles of all descriptions 
was 432,406. 


THE tonnage of coal taken to London by the various lines of 
railway during the last three months was 448,692, 493,194, and 
504,361. The Midland carried in August 161,005 tons ; the London 
and North-Western, 125,405 tons; the Great Western, 76,183 tons ; 
the Great Northern, 89,298 tons; the Great Eastern, 45,149 tons ; 
and other lines, 7321 tons. The tonnage carried by all the lines of 
railway to the metropolis during the first eight months of 1881 was 
- 02 tons, or 276,799 tons more than in the same months of 


THE statistics of railway construction in India show the total 
length of lines = on the Ist of January last was 9325 miles, of 
which 838 miles been added during the year. Between that 
date and the close of the financial year—1880-81—266 more miles 
had been opened, and numerous important railway undertakings 
are in progress, among which is the extension of the Punjab 
Northern Railway to Peshawur. The increase of net railway 
revenue last sere as compared with the previous year, amounted 
to considerably over half a million sterling. 

THE Maidstone and Ashford Railway is about to be commenced. 
This line, which is about eighteen miles in length, commences at 
Maidstone by a junction with the Chatham and Dover Company’s 
line, and terminates at Ashford, where it forms a junction with 
the South-Eastern Company’s railway. The new line will, the 
Railway News says, open up a fresh route to the Kentish waterin, 
places. It is now proposed, as soon as the plans have been approv 
of by the War Department, to improve the railway fecilities at 
Sheerness by extending the rails to the upper part of the town. 

ACCORDING to the report of the Secretary of State for India, 
more than nineteen-twentieths of the total number of 155,734 
— employed on the Indian railways at the close of September, 

880, were natives. The remainder were composed, in nearly 
equal proportions, of Eurasians and Europeans. Railway managers 
in India, it appears, hesitate to leave the driving of passenger trains 
or even of goods trains on the main lines in the hands of native 
drivers ; but natives are employed more than they were on branch 
lines and as shunters, steps having been taken for establishing 
schools in which natives can qualify for the position of foremen 
mechanics. 

THE Board of Trade report on the collision which took place on 
the 11th of August, at Cromer station, on the Great Eastern, when 
a special excursion train from North Walsham entered Cromer 
station at too high a speed, and came into collision with two empty 
carriages which were standing at the end of the dock line into 
which the excursion train had been turned. Twenty-seven 
—_ are returned as having been injured. Major-General 

utchinson concludes his report as follows :—‘‘ This was a case in 
which a good continuous brake, not allowed to be ordinarily used 
for running into terminal stations, would have been of the greatest 
service in enabling the driver to rectify his mistake.” 

THE German Railway Union has agreed upon certain specifica- 
tions to be satisfied in the steel rails they use. The tests to be 
made in the work we believe we have given before, but as they are 
not uninstructive, we may give them again. They are:—A rail 
— on two supports 3ft. din. apart, must bear a load of 20 tons 
or several hours without permanent flexure. In like position it 
must bear, without breaking, two strokes of the monkey of a pile- 
driver, a weight of 11001b., falling 13ft., and, without any injury, 
a fall of the monkey 5ft. The rail must be capable of being bent 
in the cold state either way tothe extent of 2in., without showing 
cracks or fissues. It must further be capable of bearing a curvature 
O'9in. in 9ft. 10in. 

At Council Bluffs, Iowa, on Monday last, a terrific explosion 
occurred, A car load of er bound for Denver, was in 
Rock Island Railway yard. It arrived on Saturday, but the Pacific 
Railway refused to receive it, deciding it to be a dangerous freight. 
The cause of the — is at present unknown. It demolished 
the company’s roundhouse and repair shops, Several other build- 
ings were destroyed and also fifty cars. ‘The explosion dug a hole 
in the ground 15ft. deep and 45ft. in diameter. It broke nearly 
every window in Council Bluffs ; also many at Omaha, across the 
river. The concussion was felt twenty miles away. The Times’ 
New York correspondent says the damage inflicted amounted to 
£40,000. Nobody was hurt. 

THE accident which occurred to the 10.31 p.m. mail train from 
Normanton to Crewe, at Heaton Norris station, near Stockport, on 
the 3rd ult., on the London and North-Western Railway, forms 
the subject of a report to the Board of Trade. In this case the 
train was turned through facing points into a goods line about 320 

ards long, ending in buffer stops at the north end of Heaton 

Norris station. ‘The engine cleared away these buffer stops and 
ran on to the north end of the platform, where it knocked down 
three brick piers, each 2ft. long by 14ft. thick, supporting a 
verandah roof, and then came to rest. The brake appliances’ con- 
sisted of the tender hand brake, a chain brake, applicable by the 
driver and by guard by means of a cord, to the last four vehicles. 
After a full consideration of all the evidence the report concludes : 
—‘ This only furnishes another instance of how little the action of 
this brake, when required to be used on an emergency, is to be 
depended on. Ina distance of 200 yards, with a speed much in 
excess of what was stated to have been the case on this occasion, 
the train, if supplied with a quickly-acting continuous brake, would 
have been stopped without difficulty.” 

STATISTICS are published by Le Parlement pretending to show the 
comparative frequency of railway accidents in France, Belgium, 
and England, at the different periods of the railway system. 
According to this authority between 1835 and 1854, which may be 
described as the embryo condition of the system, the following was 
the death and accident roll in the three countries :—France, one 
killed in every 1,955,555, and one injured in every 496,551; Eng- 
land, one killed in every 5,256,290, and one injured in every 311,345; 
Belgium, one killed in every 8,861,804, and one injured in every 
2,000,000. In the next period, from 1859 to 1869, there was an 
improvement :—France, one killed in every 13,323,014, and one in- 
jured in every 673,927 ; England, one killed in every 15,229,078, and 
one injured in every 407,260; Belgium, one killed in every 13,000,003, 
and one injured in every 1,793,108. During the most recent 


NOTES AND MEMORANDA. 


THE production of lead in Germany amounted in 1880 to 
85,305 tonnes. Among the large producers were : Mechernich, 
20,275 tons ; Stolberg, 19,375 tons ; Hartz, 10,159 tons ; Frieberg, 
6107 tons ; ‘Tarnowitz, 7436 tons; Ems, 6395 tons; and Rhenish- 
Nassau Works, 8612 tons. 

AccorDING to Mr, W. T. Blandford, F.R.S., the pot plain of 
Northern India is not an old sea-basin. The vast plain traversed 
by the Indus, Ganges, and Brahmaputra has constantly been con- 
sidered, both by geological and lithological writers, as the basin of 
a great sea; but on examining the Gotlimes, there does not appear 
to be a single fact in favour of the sea having at any geological 
period occupied the Gangetic or eastern position of the plain. The 
tract, Mr. Blandford says, is evidently an area of depression filled 
> to above sea-level, through a long period of geological range of 

ime, 

THE Imperial German subterranean telegraph net projected some 
years ago has been completed. It connects 221 towns and cities, 
and stretches from Kénigsberg to Strasburg, from Breslau toEmden, 
and from Thorn to Aix la Chapelle. The first underground cable 
of the system was laid in March, 1876, from Berlin to Halske, and 
the last portion of the net, extending from Cologne to Aix la 
Chapelle, was imbedded this summer. The laying of all these 
cables has taken about 58 months, and cost the empire, in round 
numbers, about 30,200,000 marks. The total length of the sub- 
terranean cables is 5,463,050 kilometres, and that of the wires con- 
tained in them 37,372,871 kilometres, 18 of the 23 lines being seven- 
wired and five four-wired. The advantages of such a subterranean 
— of telegraphy, both in peace and war, being equally beyond 
the reach of meteorological influence and hostile axe, must be 
apparent, 

THE Registrar-General’s annual abstract of Irish agricultural 
statistics has been issued. The total extent under crops in 1881 
was 5,191,361 acres, being an increase over the previous year of 
110,277 acres. The increases were, roughly, 36,000 acres in Lein- 
ster, 26,000 in Munster, 35,000 in Ulster, and 11,000 in Connaught. 
In 1880 the extent returned under grass was 10,259,108 acres. 
There is a decrease this year of 167,420acres. There is an increase 
of 21,700 acres in the extent of land under tillage ; an increase of 
5801 acres of wheat, of 10,437 acres of oats; and there is a decrease 
of 7868 acres of barley, leaving a net increase of 10,400 acres under 
cereals. The acreage under potatoes has increased by 33,643 acres. 
There is a decrease of 7460 acres under turnips, and of 7858 acres 
under cabbage, so that the net increase is 21,000. Flax shows a 
decrease of 10,455 acres. The return of live stock shows an increase 
of 32,962 in cattle, and of 237,772 in pigs, and a decrease of 
303,880 in sheep. 

A BOTTLE apparently cast adrift by some one wishing to gain 
information of the set of certain ocean currents has been found off 
the island of Vanceo Leon, of the Fiji group. The bottle con- 
tained the following document in the state, it is said, of the most 
perfect preservation :—‘‘ Whoever finds this, please forward to 
the Meteorological Office, London, 8.W., with place and date of 
finding. From Pleione, San Francisco, to United Kingdom, 18 
or out, lat. 4 deg. 21 min. 8., long. 118 deg. 42 min. W.; March 
8rd, 1880. Current last 24 hours S. 9 deg., W. 25 min. Chas. S. 
Renant.” Kubulau Point, off which the bottle was picked up, is in 
60 deg. 55 min. south latitude, and 179 deg. east longitude. During 
its 15 months’ voyage the bottle travelled in a direct line 6700 
miles, having made 12 deg. 34 min. of southing, and 61 deg. 18 min. 
of westing between the points where the bottle was thrown over 
and where it was picked up. The ocean is studded with islands, 
but the bottle is uninjured. 

In a letter on a new seismometer, sent to Nature by Mr. 8. E. 
Peal, he suggests that as a rule a pendulum cannot record vertical 
or oblique motions, and yet these are often the most necessary and 
valuable to record. (1) To do this, and yet as easily allow of 
lateral registration, I would say, o_o a heavy—leaden—ball of 
some 100 lb. by a 30ft. or 40ft. spiral or rubber spring of suitable 
strength. It will be found that avery considerable amount of 
vertical play can take place, especially vertical effort, ere the ball 
can be affected, and that lateral play of the support will produce 
very little effect indeed, unless, as is most unlikely, the motion is 
prolonged and is continuous in one direction. (2) Around the 
sphere, and at a very short distance from its surface, radial rods 
actuated like the key plugs of a cornet are supported, say at eve 
30 deg. all over the surface, contact with any one of which wi 
electrically record time, and the pencil attached to the plunger 
— distance of stroke on revolving paper attached to plunger 
tube. 


THE effects of Gulf Streams upon climates formed the subject of 
a paper read at York by Dr. S. Haughton. He said that the Gulf 
Stream, and its counter current, the Labrador current, produced 
important effects upon climate. The northern hemisphere was 
warmer than the southern from lat. 0 deg. to lat. 30 deg, and it 
was colder than the southern from lat. 40 deg. to 60 deg. The 
higher temperature of the southern hemisphere in the temperate 
latitudes was explained by the existence of three Gulf Streams in 
that hemisphere, while there was oniy one in the North Atlantic, 
and a partial one through Behring’s Straits in the northern hemi- 
sphere. The general climatal effect of the Gulf Stream was there- 
fore to make the annual range of temperature less, but it had no 
effect whatever upon the summer heat, or upon the fruiting of 
plants and trees, that required a given July temperature for 

roduction. The January temperatures in the North Atlantic at 
70 deg. were raised by the Gulf Stream, whilst the July tempera- 
tures remain unaffected. The effect of the cold currents, which 
were indirectly caused by the warm currents to preserve the proper 
condition of equilibrium, was nothing at all upon the January 
temperatures, but they lowered the July temperatures. The 
effect of the cold water was to lower the July temperature and to 
leave the January untouched, and the effect of the warm current 
from the south was to raise January and to leave July unaltered. 

A PAPER was read at York on the alleged decomposition of the 
elements, by Professor Dewar, M.A., F.R.S. In his remarks he 
dealt chiefly with the spectroscopic work from which Mr. Norman 
Lockyer had drawn conclusions very different from those of Pro- 
fessors Liveing and Dewar, especially concerning the value of 
evidence on the subject. Professor Dewar argued that Mr. 
Lockyer’s views regarding the existence of carbon vapour in the 
corona of the sun would not bear scientific investigation, and that 
his views regarding the modification of the spectrum of magnesium 
were equally illusory, and gave no proof of the decomposition of 
elementary substances. Finally he discusséd Mr. Lockyer’s theory 
of ‘*basic lines,” and addressed himself to a refutation of the 
same. The results recorded, he said, strongly confirmed Young’s 
observations, and left little doubt that the few as yet unresolved 
coincidences either would pe to a higher dispersion or were 
merely accidental. It would indeed be strange if amongst all the 
variety of chemical elements and the still greater variety of vibra- 
tions which some of them were capable of taking up, there were no 
two which could take up vibrations of the same period. They 
certainly should have supposed that subst ike iron and 
titanium, with such a large number of lines, must each consist of 
more than one kind of molecule, and that not single lines, but 
several lines of each, would be found repeated with the spectra of 
some other chemical elements. The fact that hardly a single 


riod from 1872 to 1879, the joss of life still showed a tend ry to 
iminish in France, but to increase in England :—France, one 
killed in every 27,879,000 ; England, one killed in every 13,423,000; 
Belgium, one killed in every 25,289,421. Between 1868 and 1877, 
the six great French railway companies had 778 accidents, which 
were fatal to 218 persons, and caused injury to 2158. The fatali- 
ties were very unevenly spread over the period, there being 155 in 
1871, and none at all in 1873. It must not, however, be forgotten 
that it is very difficult in France to gain the whole truth about 
railway accidents, 


i could be established was a strong argument that the 
materials of iron and titanium, even if they be not homogeneous, 
were still different from those of other chemical elements. The 
supposition that the different elements might be resolved into 
simple constituents and even into a single substance had long been 
a favourite speculation with chemists ; but however probable that 
hypothesis might appear @ priori, it must be acknowledged, accord- 
ing to Professor Dewar, that the facts derived from the most 
powerful method of analytical investigation yet devised, gave it but 
scant support, 


MISCELLANEA. 


Ar the recent Wirral Agricultural Show, Messrs. Ransome and 
Marshall were awarded high commendation for their collection of 
machinery in motion. 

AN instrument, invented by Mr. J. Mackenzie, is exhibited in the 
Paris Electrical Exhibition, which signals any number from one to 
999 by one movement of the operator. 

AN observatory has been ——- on the top of Pie du Nudi 
at 2600 metres above sea level. The old observatory down the 
tain some dist: will b a station for travellers. 

WE are requested to say that Mr, Wilson Wingate, late of the 
firm of Thomas Wingate and Co., ec and Westminster, has 
removed his offices to Mansion House-buildings, Queen Victoria- 
street, E.C. 

THE 80-ton steam hammer at the Creusot Works, and which we 
illustrated in our account of the Paris Exhibition, 1878, has been 
converted into a 100-ton hammer by placing a lump, weighing 
20 tons, on the tup. : 

TuHE works for the water supply of Milton-next-Sittingbourne 
have been completed and were formally opened on the 27th instant. 
They have been carried out by Mr. Henry Robinson, C.E., of 
Westminster, the contractor being Mr. George Torkington. 

TuE Mersey Docks and Harbour Board has assented to a pro- 
posal of the Mersey Railway Company to sink a second shaft on 
the Birkenhead side of the river, so that the works of the 
heading and main tunnel may be proceeded with simultaneously. 

At a meeting of the Carmarthen and Cardigan Railway 
Company, held at the Guildhall Tavern on Tuesday last, it was 
resolved to liquidate the affairs of the arom 4 voluntarily, with 
Mr. Henry Spain and Mr. David Cornfoot as liquidators; and it 
was stated that the first distribution of about £200,000 will be made 
in about a fortnight. 


On Saturday a steamer of 2000 tons was launched from the ship- 
yard of Messrs. Wigham, Richardson and Co., but was not 
named. Immediately after the launch the berth was — for 
a large Transatlantic liner, to be built of steel, and to be delivered 
within ten months. The engines of both steamers are of the 
builders’ own make. 

THE Norwich Town Council have agreed to accept the tender of 
Messrs. Crompton and Co., of London, for —- several of the 
principal streets of the city by means of electricity for twelve 
months, at a cost not ing £400. Nearly 100 lam 
will be superseded, and the extra cost of the light will be only 
about £100 per year. 

AN international exhibition of smoke-preventing appliances will 
be held in the Royal Albert Hall, South Kensington, from the 
24th October to 26th November, in connection with the Smoke 
Abatement Committee. Regulations and forms of application 
for space may be had on application (by letter) to Mr. Gilbert R. 
Redgrave, Exhibition-buildings, Queen’s-gate, South Kensington. 

A SYLLABUS of subjects of a special class for students intending 
to sit formine managers’ certificates and others has beenissued by the 
Wigan Mining and Mechanical School. Mr. M. W. Peace is the 
secretary, from whom particulars may be obtained. Mr. C. M. 
Percy, F.G.S., and Mining Engineer, is lecturer in the sugnering 
subjects, and Mr. R. Bettey, F. GS. in the department of mining an‘ 
chemistry. 

A NEW submarine cable, which will be the most northerly in 
Europe, is to be laid between Thurso, in Caith , and Iceland, 
passing by the Faroe Islands. The chief office in Iceland will be at 
Reikiavik, and the line will connect with Stappen, the chief town 
of the Vester-Amt, and with Madruvel in the Norder-Amt. The 
estimated cost of the cable, the plans for which have been prepared 
at Copenhagen, is about £260,000. 

SoutH KENSINGTON is being so crammed with archxological, 
antiquarian, and ‘‘high art” objects, including more or less 
genuine Chippendale and other furniture, that it is now proposed to 
turn out the technical objects of instruction. South Kensington 
owes a great deal of its early success to a-revival of the use of old 
materials, such as terra-cotta, and the use of new materials; but 
now she is getting ashamed of her practical origin. 

GENERAL Patent-laws have been lately passed and pecerieeeed 
in Turkey and Liberia. The Turkish Patent-law is substantially a 
copy of the French and German systems. Any person may take a 
patent on deposit of drawings and specifications. Longest term of 
the patent fifteen years ; annual tax, 18dols. The invention must 
be worked within two years from the date of the patent. The 

nalties for infringement and the proceedings are the same as in 

uropean countries. In Liberia the patentee must be the inventor, 
or must have lawfully acquired the invention from the inventor. 
Drawings and specifications must be furnished. The Government 
fee is 50dols. ‘The invention must, according to the Journal of the 
Society of Arts, be worked within three years after the grant of the 
patent. 


ARCHDEACON DENISON has circulated amongst his villagers at 
Brent KnolJ, in Somerset, a paper setting forth the extent to 
which he has, after unceasing efforts, during the last quarter of a 
century, supplied the district with water. Finding that epidemic 
disease prevailed for want of water, he dug for we and 
has now ten reservoirs, four springs, and eight dams with foun- 
tains, filter beds, tanks, and pumps. The drinking water is sup- 

lied through galvanised pipe directly from the springs. The six 
Gece reservoirs are fish pools, pools for swans and ducks, and 
drinking places for cattle. The Archdeacon has set an example 
which might be followed by many a wealthy landowner. He has 
done great good, and, after all, has only spent £1500 on the works. 
He now calls upon the people to take up the matter and continue 
what he has successfully commenced. 

THE sale next month of the celebrated paddle-ship Castalia is 
announced. She is of 1553 tons, and was built, it will be remem- 
bered, on Captain Dicey’s plans by the Thames Ironworks and 
Shipbuilding Company, her engines, which were fitted by Messrs. 
J. and A. Blyth, being of 250-horse power nominal. The four 
boilers were by Messrs. Maudslay, Sons, and Co. In the announce- 
ment of the sale, which is by order of the mortgagees, Messrs. 
Bayley and Ridley state that the vessel “‘has two first-class 
saloons on deck, handsomely fitted; second-class saloon, ladies’ 
saloon, private cabins, and every requisite accommodation for a 
first-class passenger trade. The Castalia is similar in construction 
to the well-known Calais-Douvres, and during the short time she 
was on the Channel station proved herself a remarkably comfort- 
able and steady vessel, and was a great favourite with passengers.” 
She is now lying in the Thames, near Erith. 3 

In a paper read before the British Association on the formation 
of coal, by E. Wethered, F.G.S., F.C.S., the author gives his 
reasons for concluding —‘‘(1) That coal was not formed from 
vegetation of the Lepidodendroid type, and that therefore the 
Stigmaria found in the underclays are not the roots of the vegeta- 
tion which gave rise to the coal ; (2) that the varieties of coal and 
the change which sometimes takes place in one and the same seam 
are not due to metamorphism, nor are they dependent upon the 
contorted state of the surrounding strata, but arise from the greater 
ot less chemical decomposition of the vegetable mass, influenced 
by the circumstances under which it was submerged. On the land 
grew the vegetation of the period, represented = | the Lepidod- 
endrons, Sigillaria, Calamites, &c. As the land sank and the 
waters encroached, the land vegetation was gradually washed 
away, but the roots remained in many cases, and those which 
offered the greatest resistance to decay are the ones preserved in a 
fossil state—hence the occurrence of Stigmaria. As the waters 
advanced the ground would become swampy, and then we might 
expect to see spring up reeds, mosses, and other vegetation suitable 
to the changed condition ; it is to vegetation of this kind that the 
author pont the formation of coal.” 
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FORBIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 
NEW YORK.—Tue Witimer and Rogers News Company, 
1, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : f 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing tions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


Nonopy.—‘“‘ Mine Drainage,” by Stephen Mitchell, published by Crosby 
Lockwood and Co., contains descriptions of almost every steam pump in the 
market. 

A Poor Scno.ar.— There is nothing new in the idea except the particular 
use of the screw elevator, which would cost too much and wear too much to 
make it practicable. It is, moreover, impracticable Jor a dredger in other 
respects. 


SMALL COAL AS A LOCOMOTIVE FUEL. 
(To the Editor of The Engineer.) 

Sir, — Having observed that Belgian and French small coal—slack—is 
being used by locomotives on a French line of railway, I should like to be 
informed if small coal has been successfully used in locomotives on an 
English railway. If so, from what mine or mines is the coal extracted, 
and on what line or lines is it employed ? A SUBSCRIBER. 

Dieppe, September 23rd. 


OVENS FOR ANNEALING SMALL IRON CASTINGS. 
(To the Editor of The Engineer.) 

Sim,—I shall feel obliged if any of your correspondents could give me 
the best form of stove or oven, and method of working the same, for 
annealing small castings made from ordinary foundry iron. Could any 
of your readers also give me the title and price of any book that would 
give clear information on the subject ? J. 8. 

Stalybridge, September 27th. 


SUBSCRIPTIONS. 
Tue Encrnter can be had, by order, from any newsagent in town or country 
at the varwus rauway stations ; or it can, if preferred be supplied direct 
trom the office, on the following terms (paid in advance): — 
Hals-yearly (including double numbers) .. £0 14s. 6d. 
Yearly (including two double numbers) .. » £1 9s. Od, 
If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission 4 
Cloth Cases for binding Tuk Enoixeer Volume, Price 28. 6d each. 
Many Volumes of Tuk Enoineer can be had price 188. each 
Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THe ENGINEER weekly and 
t-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 


Remittance by Post-office Order. — Australia, Belgium, Brasil, British 
Columbia, British Guiana, Canada, Cape of Good . Denmark, 
Egypt, France, Germany, Gibraltar, Italy, sam, alta, Natal, 
Netherlands, New Brunswick, Newfoun d. ew South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London.— Austria, Buenos Ayres, and ria, 
Greece, Ionian Islands, Norway, ama, Peru, Russia, . 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 5s. 

ADVERTISEMENTS. 

*,” The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country nust be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 


other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand. 


MEETING NEXT WEEK. 

Society oF EnGineers.—Monday, Oct. 3rd, at 7.30 p.m., a paper will 
be read on “Iron Roofs,” by Mr. Arthur T. Walmisley, the leading 
features of which are as follows :—Original roofs. Gradual change from 
combination of wood and iron framework to plet m structr 
Various forms of trusses, Straight and curved rafters. Pitch of roof. 
Connections, rivetted joints, bolts or pins. Comparative advantages of 
one system of truss over another. Examples to be found in practice. 
Adoption of truss or arch form. Use of tied arches. Examples of 
arches. Single or multiple spans. Loads ona roof. Calculation of wind 
— Diagonal bracing. Bearing surfaces. Expansion rollers. 

ip) ribs. Gable ends. Domes. Sliding roofs. t systems o 

ing. Ridge and furrow, or other form of covering. Use of steel. 
vention of corrosion. Cost of roofs. General conclusion. 


DEATH. 
On the 6th Aug., at St. Kilda, Melbourne, from the effects of an accident 
while riding, Freperic J. Prrant, M.A., C.E., Lecturer in Natural Philo- 
sophy and Logic at the Melbourne University, aged 30. 
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MARINE ENGINES PAST AND PRESENT. 


AFTER reading what we have recently published in con- 
nection with Mr. Marshall’s paper concerning the apparent 
absence of all method or ~~ in proportioning marine 
engines and boilers to each other and to the work to be 
done, we shall not be surprised if we are asked—How does 
it happen that such admirable results are obtained from 
the modern marine engine? It may be pointed out that 
but a few years have elapsed since a consumption of 5 1b. 
of coal per horse per hour was considered good work. 
It is not ten years since engines needing but 31b. of coal 
per horse per hour were supposed to have reached the 
summit of perfection. How does it happen, then, that 
engineers who apparently have given little or no attention 
to questions of proportions have been able to achieve the 
magnificent results attained in the present day? The 
answer is, we think, easily given. So long as a certain 
minimum of heating and cooling surface is provided, the 
machinery of a steamship will do well. If more surface be 


resent, although it may do no good, it will do no harm, so 
far as coal-burning is concerned, Thus, if a condenser 
gives a vacuum of 26in. of mercury, doubling its dimen- 
sions may, perhaps, either not augment the vacuum at all, 
or only by a wholly insignificant trifle. If a boiler 
evaporates 101b, of water per pound of coal, no increase in 
the heating surface can much improve it. Making the 
machinery and boilers of a ship unnecessarily large will 
not render them less economical as regards fuel. But too 
much size means too much first cost, and an increase in 
various other expenses which the shipowner must provide 
for. Thus it will be seen that the diversity of practice in 
the matter of proportion need not touch economy of fuel 
in any way, and, consequently, every marine engine builder 
can follow his own devices as much as he likes, and one 
engine will be as good as another. 

The difference between 1°75 lb. and 5 Ib. of coal per horse 
per hour is, however, enormous ; but that it should exist 
need be no matter of wonder. The old jet condensing 
engines were nearly always employed to drive paddle- 
wheels, and they moved at comparatively slow speeds. 
The pressure of steam carried did not exceed 10 lb. or 
121b., and expansion was scarcely known at sea. If it 
had been practical with such low pressures as were alone 
available, the results obtained could not have been very 
satisfactory. Again, at least one-half of all the water 
taken into the boilers in the way of feed had to be blown 
out again boiling hot to prevent salting. Pistons and 
valves were not always as tight as they might have been, 
and few marine boilers evaporated more than 7b. of 
water per pound of coal burned. The modern marine 
boiler working with clean water is at least 50 per 
cent. more economical than the old-fashioned boiler 
fed with salt water. In spite of blowing off, the 
heating surfaces always became encrusted with a deposit 
of sulphate and carbonate of lime to a degree un- 
known in modern practice, and fatal to economy. 
The use of the surface condenser and improved tubular 
boilers would alone have sufficed to reduce the consump- 
tion of fuel from 5 lb. to 3 Ib, of coal per horse per hour. 
Expansion has done the rest. It must not be forgotten 
that the marine engine was for a long time the most 
wasteful piece of steam machinery. Land engines were 
doing very well with 3 lb. of coal per horse per hour, while 
the marine engine was burning 5 lb. and 6 lb. Until it 
became possible to dispense with the use of brine for feed 
water, it was impossible that any progress could be made. 
High-pressure steam could not [ carried, because the 
sulphates and carbonates of lime were precipitated with 
such certainty and rapidity that a boiler might be burned 
out and ruined in a cok or ten days. few attempts 
were made to carry high steam—made from sea-water— 
that is to say, 40 Ib. or so, but they ended in failure ; and 
30 Ib. may be looked upon as the very highest pressure 
ever reached in practice with sea-water boiler f It is 
to the surface condenser then that the success of the 
modern marine engine is mainly due. In 1842 there can 
be no doubt that there were in existence engines which 
did not need more than 4 lb. of coal per horse per hour. 
But in that very year Messrs. Seaward published a 
pamphlet, in which the following passage occurs :—“ We 
guarantee that the consumption of fuel in our 
marine engines, constructed upon our improved 
system, shall be under six pounds of coal 
per horse per hour, the engines working at their full 
efficient force, with the steam passage open at least four- 
fifths of the entire stroke of the piston.” Messrs. Seaward 
had a high reputation, and it is clear that many shi 
required more coal than those engined by that firm. The 
circumstance that it is claimed as an advantage that the 
steam was worked without ex ion is quite suggestive, 
and deserves to be noticed. it may be doubted that 
any high degree of economy had been obtained on land 
forty years age, we may state that there was in 1842 a 
rotative Woolf engine working at Messrs. Cubitt’s factory 
near Vauxhall Bridge, and constructed by Messrs. Rennie, 
which indicated 60-horse power, ing 19 revolu- 
tions per minute, and from careful experiments it was 
found to burn but 2°5 Ib. of Welsh steam coal per horse 
per hour. Thus the builders of marine engines could not 
argue that their engines were better than those of other 
engineers. The reverse was the fact. In truth, so long 
as marine engine builders had to rely on sea-water for 


i | feed, it was simply impossible that any progress should 


have been made. With the introduction of the surface 
condenser, the practice of marine engineering may be said 
to have been revolutionised. Indeed, economy was almost 
forced on the engineer. From all that we have written it 
will not be difficult to gather that excellence of workman- 
ship and material are far more essential to the success of 
the marine engine than proportion—that is to say, propor- 
tion of heating and cooling surface. There are, however, 
other points to be attended to besides these in designing a 
marine engine; and it is much to be desired that Mr. 
Marshall—or some one equally competent—will give the 
world a table of the dimensions of the engines with which 
he has already to some extent dealt. us we want to 
know the length of the crank pins, connecting rods, and 
main bearings, and the diameter of the crank pins, main 
bearings, pumps, ings, and so on. e suspect 
that a comparison of the figures setting out these dimen- 
sions would show that there is a great diversity between 
the practice of our principal engineers. From this informa- 
tion it “— to be possible to deduce some general and 
simple rules, which ought to be of great value. As we 
have already said, Mr. Marshall deserves the thanks of 
engineers all over the world for what he has done. May 
we venture to hope that he will go yet further, and sup- 
plement his table with additional information? 


COMPETITIVE TENDERS, 


WE recently gave some account of the Contractors’ 
Congress held at Liége, and suggested the desirability of 
forming a society of contractors in this country. At that 


time we had chiefly in our mind contractors properly so 


called, z.¢., men who undertake contracts for buildings, 
railways, docks, &e. &e., under the control of either i- 


tects or engineers. It may be objected that this class, at 
the present date at least, is too small, too scattered, and 
too busy, to be likely to combine in forming an institution 
of their own. We would suggest, in reply to this, that the 
society might very well embrace manufacturing engineers, 
makers of finished iron and steel, makers of ropes, files, 
lamps, and other description of stores—in short, all those 
who make it their business to supply large quantities of 
some article, to public bodies or private firms, on what may 
be called the Competitive Tender system. It is on the 
consideration of the defects in this system that our sugges- 
tion for an association of those who work under it is based. 
The system itself is so well known to nearly all our 
readers that a very brief description will suffice. A 
railway company, we will say, or a colonial Government, 
makes up its mind to buy 10,000 tons of steel rails. It 
invites tenders for these, either by public advertisement, 
or by private letters to a certain number of selected firms. 
In either case each applicant receives a drawing of the rail 
section, and a specification of the quality, mode of manu- 
facture, date and _— of delivery, &c. On the back of 
this is generally found a form of tender, on which the 
tenderer has simply to fill in his own signature, and the price 
per ton at which he will undertake the contract, the whole 
of the conditions being stated for him. These tenders are 
sent in, and opened by the officials of the company on a 
fixed day, when, in almost every case, the lowest tender is 
accepted as the basis of the contract. 

This is the system in its simplest and perhaps its most 
satisfactory form. There can be little dispute about what 
has to be done, and the quantity to be supplied is so large 
that it is well worth while for both sides to take every 
pains that it shall be supplied at the lowest fair rate. This 
term we may define as that rate which, provided the order 
is executed in the best and cheapest manner, will leave to 
the contractor a reasonable margin of profit, say between 
5 and 10 per cent. on the amount of the order. With this 
definition we do not think that either the company or the 
contractor will be disposed to quarrel. Bnt now let us 
take another case. The Harbour Board of a flourishing 
seaport resolve to construct a new dock. Tenders are 
invited, and drawings and specifications are issued, as 
before ; but instead of each being contained on a single 
piece of paper, twenty sheets of double elephant will 

rhaps hardly suffice for the former, and 200 pages of 
folio for the latter. The excavation, pumping, temporary 
works, walls, inverts, quoins, lock-gates, bridges, and 
a hundred other matters have all to be considered and 
estimated for. The quantities for all these must therefore 
be got out and settled ; and when all is done, there are sure 
to be some points—connected, for instance, with the exact 
nature of the foundations—which cannot be absolutely 
fixed until the work isin progress. For these reasons a 
schedule of prices is annexed to the contract, in which the 
rates are stated which are to be allowed for certain classes 
of work, if the quantities for such work turn out to be in 
excess or defect of those calculated in the specification. It 
is clear that a contract of this sort is not a thing to be 
lightly undertaken. Let us now go to the other extreme. 

e Harbour Board require, not a new dock, but a new 
3-ton crane. They send out invitations to tender just as 
before, but the specification is limited to a few particulars 
as to height, reach of jib, and so forth. The design of the 
crane is jet to the contractor, subject, however, throughout 
to the approval of the harbour engineer; and he is 
required to state a lump sum which will cover the whole 
cost of manufacture, freight, erection, testing, and 
probably maintenance for a period of at least several 
months, 

We believe that all the descriptions of contract we wish 
to consider may be comprised under one or other of these 
three heads ; and any person who is accustomed to do work 
under any one of these systems would be eligible as a 
member of our proposed Society of Contractors. Of course, 
in each case the amount of the tender may vary enor- 
mously, being sometimes reckoned in tens of thousands, 
and sometimes in tens of pounds. In England, indeed, 
the third system is seldom employed for important con- 
tracts; but in the United States the largest bridges are 
continually built in this way, each tenderer submitting 
his own design with a lump sum estimate. It will not 
escape the reader that, under either of the three systems, 
there is plenty of room for difficulties and complications to 
arise; and it is these which we propose briefly to consider, 
from the point of view of a contractor, but of a contractor 
who is quite ready to face all the results of fair and open 
competition. 

In the first place, the parties letting the contract—whom 
we may call for brevity the company—are in the advan- 
tageous position of having something to dispose of which a 
large number of persons are very anxiousto acquire. Conse- 
quently they are able not only to command the lowest 
price, but to fix the conditions of the contract, and 
this, as we have already seen, they are careful todo. The 
specification is, of course, drawn up by the engineer, and 
he is naturally anxious, not only to guard the company 
against the consequences of any failure of duty by the 
contractor, or of any unforeseen difficulties ; but perhaps 
still more against the consequences of any mistake that 
may have been made by himself. Hence, while, in such a 
case as the dock contract, the quantities are always stated 
in the specification, it is pools always added that those 
exact quantities are not company, and must 
be checked by the contractor. is would not be a serious 
matter, were it not that the very short time often allowed 
for the preparation of tenders strongly tempts the tenderer 
to take the quantities on trust, and thereby possibly involve 
himself in trouble. A much more important point is the 
clause almost always inserted, to the effect that any dispute 
arising out of the contract shall be referred to the sole and 
final decision of the engineer. Now, this engineer is the 
person by whom the company is throughout represented, 
and by whom the drawings and specifications have been 


pre ; and his professional reputation and standing 
with his employers are to a great extent involved in the 
decision of any important dispute. This clause virtually 
places the settlement of disputes solely in the hands of a 
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ty who is deeply interested in the issue; and we think 
it will be admitted that this is not fair for all concerned, 
while it is, of course, specially hard upon the contractor. 
We cannot help thinking that in all cases appeal should be 
allowed to some consulting engineer of high standing, to 
be named by the company in the form of tender. Most 
public bodies have some one leading engineer whom they 
consult occasionally, and to whom the designs of any 
important work are shown; and there would be no objec- 
tion to his being named as the referee. course, no 
formal arbitration would be allowed; each party would 
simply prepare a statement of the case, with any necessary 
plans, and on these the referee would decide. The costs 
should in all cases follow the decision, which would act as 
a considerable inducement to settle such matters amicably. 

It may safely be assumed that wherever two parties fail 
to settle a dispute between themselves, there is consider- 
able fault on one side or the other, and most probably on 
both. Now the comparative publicity given to disputes 
by such a reference would tend decidedly to keep both 
parties within the bounds of reason. An engineer who 
was continually resorting to the referee would soon forfeit 
the confidence of his employers; and a contractor of the 
same disposition would soon find a difficulty in getting his 
tenders accepted. Under the existing system the know- 
ledge of such contentions never gets beyond the walls of 
the engineer’s office, where they are summarily decided. 

But there is another general condition of tenders which 
has a far worse effect than the above, not only on the con- 
tractor, but, as we firmly believe, on the nation at large. 
This is the rule which, the moment a tenderer has signed 
and sent in his tender, and it is accepted, makes it abso- 
lutely binding on him, and puts him under legal compul- 
sion to execute the work at the exact figure quoted. It 
is easy to see the results of this system. Let the reader 
glance through any lists to which he may have access, giving 
the tenders actually sent in for certain contracts—such 
lists, for instance, as are published from time to time in 
our own columns. In almost all cases he will find the 
order to be as follows. At the top of the list come two or 
three sums, which soar altogether beyond the bounds of 
reason. These come from firms who have either. erred 
greatly in estimating, on the side of excess, or else, for 
some reason or other, “do not care for the job.” Below 
these come a cluster of tenders all very near together. 
These, of course, express what is about the fair value of 
the work to be done. But below these again — much 
below—often twenty or thirty per cent. below—comes a 
solitary tender, belonging of course to some unfortunate 
wight who, by some error in his calculations, or by some 
ignorance or misunderstanding of the terms, hasundertaken 
to do the work for much less than the price it will neces- 
sarily cost him. It is needless to say that, in nineteen 
cases out of twenty, this is the tender which is accepted. 
In order to see the likelihood of such a case occurring, it 
is only necessary to remember how complicated the work 
to be done under a contract often is, how numerous the 
designs and calculations generally required for making an 
estimate, how short the time generally allowed for their 
preparation, and, lastly, how vague and doubtful is fre- 
quently the wording of a specification, and how liable to be 
mistaken by one who has, perhaps, had no previous 
experience of that particular class of work. Asa matter 
of fact, which anybody can test for himself, the case does 
occur so continually that, according to our firm belief, at 
least four out of every five contracts let by open tender 
are executed at a loss, and in the fifth the profit is usually 
made only by “scamping” the work, or by dextrous 
manipulation of the elastic term “ extras.” 

Now it is not hard to show that this result is a bad one 
all round. That it is bad for contractors nobody will 
deny. That it is bad for the nation as a whole is scarcely 
less evident. A nation lives and prospers only because its 
citizens can earn money by honest labour ; and if a man 
labours not only for nothing, but less than nothing, it is 
evident that the prosperity of the nation must so far 
suffer. In fact, it is clear that if the system were only 
carried far enough in any particular trade, that trade 
would be altogether ruined. Lastly, we should not despair 
of convincing the lessors of contracts that the result is 
bad even for them. In the first place, whatever the vigi- 
lance of engineers and inspectors, they may rest assured 
that work which is done at a loss will, in most cases, be of 
worse quality than work done at a fair profit; and in 
almost all work which is let on the competitive tender 
system high quality is of the greatest importance. In the 
second place, the direct tendency of this state of things is 
to ruin and drive out of the market a large number of 
firms, especially those who, being weaker and less known, 
are disposed to quote the lowest prices ; and the result is 
that, when a rush comes and prices go up, the few strong 
firms who are left find the power is in their hands, and 
use it. Lastly, the obvious effect is to produce a chronic 
state of dissatisfaction, both among those who lose the con- 
tracts and those who get them ; and this can hardly fail 
to work for the disadvantage of all parties concerned. 

Those who draw attention to an evil are generally asked, 
with an air of triumph, whether they can find any remedy ; 
but for this inevitable question we are prepared. We 
venture to suggest a course which, if not the best possible, 
at least appears open to no very serious objection. It is 
that the tenderer whose offer is accepted should be fur- 
nished on application with the amounts of the other tenders 
—the names, of course, being omitted—and that within, 
say, three days of the date of receiving it he should be 
allowed, not to modify his tender in any way, but simply 
to withdraw it. He would thus, in most cases, have 84 
eyes opened to the probability of having made some serious 
blunder, and would be enabled to escape from the conse- 
quences if he chose. The company would then, of course, 
treat with the next above him on the list, whose price 
would in all Poo be that at which the work could 
be done with the very lowest current margin of profit, 
according to the state of the times; and with this we 
think that even the company should fairly be content. 

_It may be said that everybody must expect to suffer for 
his own mistakes, Granted; but how much need he 


suffer! Take the common case in which the tenderer has 
to get out his own quantities, and then name a lump sum. 
The head of the firm has naturally no time to devote to 
the quantities himself ; he employs a draughtsman to get 
them out, and another draughtsman to check them. The 
former omits to notice that a large part of the work is in 
duplicate, and does not multiply by 2—we are thinking 
of cases we have ourselves known; the latter fails to 
detect the error, and the firm finds itself saddled with a 
contract entailing an inevitable loss of some hundreds or 
thousands of — Granted the fault, is not the 
penalty somewhat excessive? Would it not be sufficient, 
in justice and equity, that the unfortunate manufacturer 
should forfeit the time and money oe gem on his esti- 
mate, and undergo the humiliation of having to confess 
his mistake by withdrawing his tender? It cannot, we 
think, be maintained that the chance of escape thus left 
would encourage carelessness in tendering. It might do 
so, if permission were given to amend the offer; but 
where it is a case of simple withdrawal, the only effect of 
recklessly or carelessly tendering too low is to destroy the 
tenderer’s chance of the order, and at the same time lower 
his business reputation in the eyes of all to whom the cir- 
cumstances become known. 

We have thus sketched one or two of the more serious 
evils which accrue from the present system of competitive 
tenders. We may, perhaps, return to the subject again, 
and point to others which affect the lessor equally with 
the lessee of the contract. Meantime the former will 
probably be content to say, “ Our business is not to pro- 
tect the contractor but ourselves, and to get our work 
done at the lowest possible rates. If a firm do not like 
our terms, they need not send in a tender.” Granted ; but 
a firm which went on the principle of never tendering, 
except where the terms were satisfactory, would simply 
never tender at all; and its withdrawal would have no 
good effect, because, in these days of keen competition, 
there are always cared of people willing to take almost 
any risk in the hope of obtaining business. It is pre- 
cisely for this reason that we advocate the formation of an 
association of contractors, numerous and powerful enough 
to make its influence felt in every quarter. Such an asso- 
ciation would in fact do for the masters what the Trades 
Union system has long done for the men ; namely, pro- 
vide that, in the contracts for which they are competitors, 
the lessor should not take undue advantage of the fact of 
competition. As long as a master could deal with each 
individual workman by himself, he could not only keep 
down his wages, but could make what stipulations he 
pleased as to truck, dismissal, and so forth; but the exist- 
ence of the Union has changed all this, in some respects, to 
the advantage of the community at large, if not of the 
masters themselves. Cannot these latter turn the same 
principle to account in cases where they in their turn are 
the competitors, and by showing a united front insure that 
the conditions of the struggle shall be less unfavourable, 
not to say ruinous, to those who engage in it. 
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THE QUEENSLAND TRANS-CONTINENTAL RAILWAY, 


Ix our impression of the 2nd inst. we gave some particular*® 
of the several railway projects which are occupying attention in 
Australia, and particularly of the trans-continental railway 
to the Gulf of Carpentaria which the Queensland Government 
is strongly supporting. The preliminary survey of the country 
which would form the probable line of route, was made, as we 
then said, by Mr. R. Watson. We now learn from the Melbourne 
Argus that an overland expedition left Brisbane for the Gulf of 
Carpentaria last Thursday underthecommand of General Feilding, 
representative of some English capitalists who have been invited 
to undertake the construction of the proposed trans-continental 
railway. Mr. John Robinson, an experienced English railway 
engineer, is a member of the party, which also includes Messrs. 
Peter Grant and Harry Raff, surveyors and experienced bush- 
men; Mr. Lyster, late of the 71st Highlanders, and son of Mr. 
Lyster, of Liverpool; a black tracker, a blacksmith, a cook, and 
two horsekeepers. As far as Roma, the present western 
terminus of the southern and western line, 300 miles from 
Brisbane, the party travelled by special train. For the long 
journey through the interior they are well equipped. They have 
three light wagons and twenty-eight horses, and are provided 
with all practicable comforts. First of all, the party will pro- 
ceed due west to Charleville, on the Warrego, about 150 miles 
from Roma, and then describe a N.N.W. course to Point Parker, 
on the south-western shores of the Gulf of Carpentaria. They 
will probably pass through Blackall, on the Upper Barcoo, 
Aramac, at the head of the Thompson, Muttaburra, and then 
make for the Cloncurry River, which is one of the system of 
streams that fall in the Gulf. Thence there will be a long stage 
of 300 or 400 miles to Point Parker. A depdt is to be formed at 
the Cloncurry. The Gulf of Carpentaria should be reached about 
this date. On the return journey General Feilding intends 
to strike across from the Cloncurry to Townsville, on the Pacific 
coast, in lat. 19 8.; for the trans-continental scheme, in its 
complete form, will include connections with Rockhampton and 
Townsville. This trip will be conducted quite independently of 
the recent flying surveys made far the Government of Queens- 
land. Possible deviations of fifty miles or 100 to the right and 
left are contemplated. The object of General Feilding is to find 
good land and a suitable route for the proposed works. On the 
completion of his inspection, the English syndicate will submit 
proposals to the Queensland Government. Ths length of the 
projected line is estimated at 1000 miles. The route of the 
other proposed line which, as we previously mentioned, 
is before the Queensland Government, viz., one running in 
a south-west direction, 600 miles from Charleville, vid 
Cunnamulla, on the Lower Warrego, to the South Austra- 
lian border, has been travelled over within the last three 
weeks, on behalf of the projectors, who are Victorian capitalists, 
by Mr. Jenkin Collier. Mr. Collier was to meet General Feild- 
ing’s party at Michellstown, near Roma, on Monday last. It is 
expected that General Feilding will return to Townsville by 
November. The basis on which these large undertakings are to 
be carried out is a liberal land grant from the Crown to the 
capitalists who execute the works. A recent Act empowers the 
Government to enter into provisional agreements with bond fide 
companies. These agreements must subsequently be ratified by 
special Acts. It was expected that the northern scheme would 
form one of the chief subjects for legislation during the present 
session, but, as we announced last week, no legislation will be 
proposed until next year. 


THE MOVEMENT IN THE STEEL TRADE, 


Tuer has been much discussion of the causes for the alleged 
intention of some of the producers of heavy steel goods, such as 
rails, in the Sheffield district, to migrate towards the coast. 
Some of the reasons for such a movement, if it be actually resolved 
upon, seem, however, to have been overlooked. There has been of 
late a change in the steel rail manufacture, which must be taken 
into account. When steel rails began to be made in gouty here, 
they were chiefly for home railways, and it is worth notice that 
at that time it was the exception to find any other than private 
firms making them. Hence, for the home trade, the South of 
Yorkshire and the Midlands were excellent centres, because the 
rails could be put from the works on to the lines of the great 
consumers. But there has been a very marked change. Instead 
of sending out the great bulk of the rails for other countries in 
iron, as we used to do, we now send them out in steel. The iron 
rails were produced on or near the seaboard, and very naturally 
the trade in steel rails in substitution for the collapsed iron 
manufacture has sprung up on the seaboard—in Wales and in 
Cleveland and Durham. Another change is also noticeable. 
Many of the great companies produce now their own steel rails, 
and thus the inland steel rail mills of private firms are deprived 
of what composed a considerable part of their trade. Could they 
compete in that which has sprung up-—the demand for steel rails 
for the colonies and for foreign nations? Against the coast steel 
mills they were doubly handicapped. First for foreign ores they 
had to pay a carriage from the place of import to the works, and 
then they had to pay the carriage of the manufactured rails to 
the place of shipment; and it is evident that this was an advan- 
tage that could not be gainsaid to the coast mills—and it 
is one that could not be overcome by any possible reduction that 
railway companies could make unless the latter would carry ores 
and rails free. Some,of the mills on the coast are so situated 
that they can deliver the rails from the mills to the vessels with- 
out using other than their own lines, and it is manifest that no 
railway could carry rails fifty or sixty miles for the fraction of 
cost that the carriage on their own Aare to the pier is to the 
coast mills. But there wasa second advantage which the latter 

Most of the mills on the coast are new and have many 
improvements on the old processes of manufacture—the direct 
process, the use of cheap ores, &c. It is claimed for one of the 
companies formed to work the Thomas-Gilchrist process that the 
cost of producing steel by that process is less by 10s. per ton 
than under the old ; and it is clear that such a gain as this 
must be a boon to the works that adopt it, and must with others 
place them in a position for competition that is very favourable. 
It is largely to these two changes that the tendency we have 
noticed is due, and it is scarcely to be expected that that tendency 
will be checked until the inland manufacturers either find new 
markets for their production or find some method of materially 
cheapening the cost of production. At the same time it will be 
seen that there is a danger to the coast mills, for the supplies of 
iron ore from other countries are rather irregular, and are also, 
it is believed, at their maximum, so that the seaboard mills will 
have to endeavour either to substitute the costly ores of the 
north-west, or by some of the new processes to endeavour to use 
entirely the local cheap ores. The tendency of the trade is for 
the present unmistakeable, and the effect of the tendency will be 
watched with some anxiety. 


THE SEVERN TUNNEL. 


ArrTer some rather formidable difficulties, the two main 
headings of the Severn Tunnel in course of construction for the 
Great Western Railway Company were united on Monday night 
last, and a clear passage thus made under the bed of the river. 
The difficulties have been brought about chiefly by the flooding 
of the headings, which occurred now nearly two years ago. 
Water from springs in the surrounding hills on the Monmouth- 
shire side drove in a large mass of the somewhat fractured 
pennant sandstone through which the tunnel passes, and so 
filled the workings on that side. The heading on the Gloucester 
side also filled, and the work was stopped, as described in our im- 
pression for the 24th October, 1879. There was at that time 
only 120 yards of the heading remaining to be driven. Very 
powerful pumping machinery was then put to work under the 
contractor, Mr. A. T. Walker, to whom the completion of 
the tunnel was let, and the work of driving the head- 
ing was resumed after several months’ delay. The meeting of the 
two headings shows but 3in. of divergence, and considering that 
the distance driven has been upwards of two miles, that the 
headings are 7ft. high, with a width of 7ft., started from a base 
of only 15ft., the work, it will be seen, reflects great credit on the 
skill and attention of the engineering staff. It should be 
mentioned that the heading from the Monmouthshire side was 
driven 11,000ft. from the bottom of a shaft 180ft. deep. This 
was a very wet shaft, and there was very great difficulty in 
seeing down or getting plumb lines steady on account of vibra- 
tion caused by the pumps. The Great Western Railway Com- 
pany constructed the heading on the Monmouthshire side by its 
own officers, and up to the time of the stoppage, on the Gloucester- 
shire side, Mr. Oliver Norris, then contractor, had driven 1680ft., 
this heading being driven on a decline of one foot in a hundred, 
The remaining portion was carried out by Mr. A. T. Walker 
the present contractor. The accuracy with which the lines were 
taken and the engineering work carried through thus far is, of 
course, due to the engineering staff—Mr. Charles Richardson, 
assisted by Mr. A. W. Gooch and Mr. John J. Geach. The land 
portions of the work remain to be completed, and will, no doubt, 
occupy a considerable time. The tunnel will also have to be 
widened toa width of thirty feet, with a proportional height. 
The completion of the headings is a fact of great interest’ from 
an engineering and geological point of view, and gives every 
hope that the tunnel will now be completed by Mr. Walker, at 
a speed which will satisfy even the railway company. 


UNIVERSITY COLLEGE, LONDON, 

Amonast other reminders of the recommencement of the 
studious part of the year, we have the syllabus of this college, 
or as it is entitled, “Faculties of Arts, and Laws, and of 
Science, including the Department of Applied Science and 
Technology, and the Slade School of Fine Art.” We do not 
intend to dwell upon the well-arranged list of subjects in this 
syllabus, nor need we say much concerning the excellent 
engineering laboratory over which Professor A. B. W. Kennedy 
presides, but it will interest some of our readers to know that 
the introductory address to the arts and science faculties is to 
be delivered by Professor the Rev. T. G. Bonney, M.A., F.R.S., 
on Tuesday afternoon next—4th October.—at three o'clock, and 
is open to the public without ticket and free of charge. Pro- 
fessor Bonney’s subject is “A Chapter in the Life-History of 
an Old University,” and we believe the lecture will be a sketch 
of the development of the English universities and university 
system. From Professor Bonney’s long and intimate connec- 
tion with the University of Cambridge it will be, we should 
say, sure to contain much interesting matter. Professor Bonney 


is Professor of Geology at the London University. This address 
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is the formal opening of the college session, and the ordinary 
work of the session begins on the 5th.’ We ought also to direct 
attention to the course of ten lectures on ‘Small Motors,” 
namely, water, air, gas, and steam, which are to be delivered by 
Professor Kennedy on Tuesday evenings from six to seven o'clock, 
beginning on the 11th October. There is also one advantage about 
the engineering classes and laboratory which should be made 
known, namely, thatit can be joined for short periods by youngmen 
who have done practical work, independently of their giving up 
a whole session to attend classes or anything of that kind. Those 
who wish to know more about the lectures, classes, &c., should 
apply to the secretary of the college, Gower-street. 


ELECTRIC LIGHTING BY WATER POWER. 


GOoDALMING is one of the first of the small towns to take 
advantage of an available water supply, to provide its streets and 
public buildings with light, instead of burning coal which must be 
brought froma considerable distance. An experiment was made at 
Godalming last Monday night to light a portion of the town by 
electricity generated by power supplied through a water-wheel 
in the little river Wey. One large Siemens’ arc lamp and several 
of Swan’s small incandescent lamps were tried, and the water 
potential ordinarily doing no work, was converted into electric 
potential and illumination of a highly satisfactory character. 
It is proposed to fix turbines in the river Wey, so as to obtain 
power for driving the necessary number of dynamo-electric 
machines to supply electricity for a number of lights to suppl 
the Charterhouse School, Godalming, and perhaps Guildford. 
For some weeks past the town of Chesterfield has been in dark- 
ness, owing to the Corporation being unable to come to terms 
with the gas company for the continued lighting of the streets 
by gas. It appears that the latter has raised its price, an 
arrangement to which the Corporation refuse to accede, conse- 
quently the lamps have been removed, and the town is in total 
darkness every night, much to the danger and inconvenience of 
the inhabitants. Accidents at night are of frequent occurrence, 
and an indignation meeting has been held, but neither the Cor- 
poration nor the gas company shows any signs of giving way. 
Chesterfield, as everyone knows, is surrounded with coal and coal 
mines, and yet the price of gas is at least 50 per cent. higher 
than in the south of London. Cannot the people of Chester- 
field manage to get a few electric lights started to light the 
town? One or two at the highest available points, such as the 
top of that queer church steeple, and the top of the Stephenson 
Memorial Hall, would nearly light the place, and coal to work 
engines could be obtained at a nominal price, if water power is 
not available. 


LITERATURE. 


The Slide Valve Practically Explained. By Josnva Rose. 
Philadelphia : H. Carey Bird and Co. 1880. 

In the secondary part of the title of this little book, 
which we have not given above, the author further 
describes the book as “embracing simple and complete 
demonstrations of the operation of each eletent in a slide 
valve movement, and illustrating the effects of variations 
in their proportions by examples carefully selected from 
the most recent and successful practice.” We do not quote 
all this = of the title merely for the purpose of telling 
those who may see the book mentioned in a publisher's 
prospectus that this title is misleading, because there is 
much in the book to recommend it. The title, however, 
claims a great deal too much, because the slide valves dealt 
with are in all cases of the simple kind such as those com- 
monly used in locomotive engines ; and, indeed, the reader 
is led to believe that Mr. Rose’s experience has been con- 
fined to locomotive practive, as nearly all his illustrations 
of the movements of valves, and diagrams given for that 
purpose, are drawn from locomotive engine. The simple 
valve, without lap or lead, is first considered, and the method 
of constructing a diagram, which gives at a glance the extent 
to which the valve is open at all points of the stroke of the pis- 
ton,is clearly explained. The objections to this form of valve 
are set forth, and the effect of giving lead and lap and 
exhaust lap and clearance, are next described and illus- 
trated ina manner which will enable any apprentice or 
workmen to gain clear ideas of the best form of simple 
valve and its operation. Information is given upon the 
necessary area of steam and exhaust ports, and where 
Zeuner is quoted the author is on safe ground, as the 
width of the steam port is made to depend on the piston. 
This cannot be said, however, of the quotation from Mr. 
Burgh’s “Slide Valve, Practically Considered,” which gives 
horse-power X ‘6 to ‘5 = area of port in square inches, a 
formula which is said to be deduced from extended experi- 
ence in all classes of engines. Mr. Rose and his readers 
are again safe with the quotation from Clark’s “ Railway 
Machinery,” but it must be remembered that the constants 
given refer to locomotive practice. A very good diagram 
is given for finding the relative movements of crank pin, 
piston, slide valve, opening of steam ports and expansion 
and compression, but the description needs a_ little 
revision to make it quite clear to those unacquainted with 
such diagrams, The book concludes with a description of 
a method of determining the position of the excentric 
before the crank shaft is put on the engine, and it may be 
mentioned that the use of plumb bobs and levels is here 
advocated for a purpose much better served by a square for 
all small engines such as those dealt with. The book is 
useful, as it answers with very tolerable clearness the ele- 
mentary questions which occur to learners and workmen, 


THE SS. CITY OF ROME. 

THE great steamship City of Rome, built by the Barrow Ship- 
building Company for the Inman fleet, made a preliminary trial 
trip on Wednesday from the Clyde, near Greenock. It was 
intended that a regular six hours’ run for speed should be made, 
but owing to some slight difficulty which attended the heating 
of one of the main crankshaft bearings, it was only possible to 
run under half steam. With this the speed realised was about 
13 knots per hour, but this can hardly be taken as an indication 
of the speed she will make under better conditions and on the 
two days’ trip, which will be completed to-night. We gave so 
full a description of this vessel in our impression for the 17th of 
June last that it is quite unncessary to go into any particulars 
until the full results of the trials are known ; but it may be 
remarked that with a vessel of 8826 tons tonnage and 586ft. in 
length over all, and with engines of 10,000-horse power, it could 
hardly be expected that a preliminary run should indicate no 
necessary readjustments in such enormous machinery, The esti- 
mated speed is 18 knots with 8000-horse power, 


BOILERS OF THE STEAMSHIPS VIRGINIAN 
AND VALENCIAN. 


We illustrate on page 242 and herewith the boilers of the steam- 
ships Virginianand Valencian, the engines of which vessels we have 
already illustrated. Our engravings are so complete that little 
description is necessary. It will be seen that they are of the 
double-ended type. We append the most important particulars 
concerning them. 

SuRFACE. 


Tubes . 8182 square feet. 

Funnel 


70°88 
90 lb. per sq. inch, 
180 lb. ,, 
Tons. cwt qr. Ib. 
Calculated weight of boilers and receivers... .. 100 5 3 O 


Working pressure 


Total .. bs be 8 & 
Name. No.| Length, Breadth) Thick- Position. 
| ness, 
ft.im. im im, Shell. 
A 6| 20 64 47} | 1, | Outside rings bottom plates 
B (12/1510}| 47 » top 
Cc 6|20 6}, 42 1), | Inside ,, bottom ,, 
D | 12/15 7 42 
E 18] 3113 13} $3 | Butt strapsoutside, rings outside 
F 3 0}! 135 42 ” ” » inside 
|18] 2 7 13} 13 inside » Outside 
H 18| 3 64! 13} 3 ” ” » inside 
VV 4 } Furnace fronts. 
ZZ 4 3 ” ” 
J | 4 66 or) ~§% Manhole doors and rings. 
K 2/12 0 30 } Gusset plates in dome. 
Jarrow BB Quatiry. 
| 
39 Ys | Furnace bottoms, 
N 4 5 2 | | ” 
oO 8s 5 11} 62 | Ys ” ” 
P 4| 6 5} 62 Ys | » ” 
Q 7 51} vs | Shell of steam domes, 
R 4/11 6 51h | 


_ Jarrow BBB Quatity. 


AA 2 1 Ends at top. 
BB 2 1 ” ” 

16.8 
cc 4} 6 7 604 } Front tube plates middle. 
DD 664 3 wings. 
EE 4] 610 664 3 = 
FF 4/ 410 Diam. Ys Steam dome ends. 

29 | 5} Furnace butt straps inside, 
HH 24 3 34 | 5} Ys ” ” ” 
KK 24 2 10} | 5} vs ” ” ” 


YORKSHIRE QUALITY. 


LL vs Furnace crowns, 

MM vs ” ” 

NN ys | Com. chamber top middle, 

00 ” wings. 

Ys back middle, 

Q Q vs ” ” wings. 

RR Ys Side wings inside. 
88 ” ” ” outside. 
TT ¥s ” ” ” middle. 
UU 1} | Back tube plates middle, 

ww it ” » Wings. 

xX }3 | Steam dome necks, 


TABLE OF RIVETS. 


€ 

Position, | 

alte 
in. | in Cwt. qr. Ib. 
Circumferential seams .. .. .. .. .. lye | 4 | 4788/89 0 0 
” at butts .. .. .. o | | 40] 9 0 O 
Longitudinal ditto.. .. .. .. .. | | 468,22 0 0 
Furnace butt straps... 3/3 900; 3 8 22 
Flame-box edges | 6 2 2% 
joining tube plate 3 | 23) 1500; 6 O 21 
910; 6 2 9 
§ 250; 2 0 8 


ConDITIONS OF CONSTRUCTION. 
Shell—longitudinal seams—dov ble rivetted, double butt straps, 
holes drilled in place after bending, plates taken apart, and burr 
taken off the holes, and slightly countersunk from the inside, 


LOOKING AFT 


POSITION OF COME NECKS 


| __ 


Circumferential seams—holes drilled in place after bending, 
burr taken off and slightly countersunk from the inside. 
Factor of safety used 
Rivetting in longitudinal seams ... = 73°8 per cent. 
Furnaces—longitudinal seams—single rivetted, double butt 
straps, holes drilled in place after bending, burr taken off the 
holes, and slightly countersunk from inside. 


Constant for furnaces ... ... ... = 90000 
Constant for long stays — 
Constant for short stays = 80 
Constant for stay tubes = 80 


Steam receivers—longitudinal seams—double rivetted lap 
joints, holes drilled in place after bending, burr taken off the 
holes and slightly countersunk from the inside, 

Circumferential seams—same conditions as longitudinal 
seams. 

Rivetting in longitudinal seams = 70°8 per cent. 


SourH KENSINGTON MusrvuM.—Visitors during the week ending 
Sept. 24th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10a.m to 10 p.m., Museum, 11,595; mercantile marine, building 
materials, and other collections, 4764. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 5 p.m., Museum, 
1900; mercantile marine, building materials, and other collections, 
620. Total, 18,879. Average of corresponding week in former 
years, 19,027. Total from the opening of the Museum, 20,377,495. 


TRIAL TRIP OF A NORWEGIAN STEAMER.—There proceeded to 
sea on the 21st instant, from the yard of Messrs. Raylton, 
Dixon, and Co., her builders, a handsome iron screw steamer named 
the Lesseps, which has been built to the order of Herr Jacob 
Christenson of Bergen. Her dimensions are 270ft. long by 34ft. 9in. 
breadth of beam, and 24ft. depth of hold, and her burden is about 
2600 tons on 22ft. draught. She is built on the three-decked rule, 
having upper and main decks laid, the latter of iron; water 
ballast in a large chamber in main hold forward of the engine- 
room. Ina full poop aft are placed commodious cabins for the 
captain, chief officers, and two or three spare berths. She is fitted 
with steam steering gear on bridge house on deck, steam winches, 
patent self-reefing topsails, and all the latest improvements for a 
vessel of her class. Her engines, of 150-horse-power nominal, are 
by Messrs. Blair and Co., of Stockton, and gave every satisfaction 
on her trial trip round to the Tyne. She has been built under the 
immediate superintendence of Captain Hansen, who takes command 
of her, and along with whom was iated Mr. Jol » who 
superintended the construction and fixing of the engines. Her 
builder, owners, and a party of their friends, accompanied the ship 
on her trial trip from Middlesbrough to the Tyne, from whence 
she will take a cargo of coals direct to Alexandria. 


MINERAL STATISTICS OF THE UNITED KINGDOM FoR 1880.— 
In the Mineral Statistics—the latest volume of which has just 
appeared—it is stated that the computed value of the minerals pro- 
duced in the United Kingdom for the past year was £74,094,638 ; 
and out of this vast sum £68,900,000 represents the value of the 
coal and iron ; clays, salt, and lead ore forming the largest part of 
the remainder. The coal it may be stated is valued at between 8s. 
and 9s. per ton—a rather high prices when the fact is remembered 
that none of the sliding scales give so high a price, and that 
Durham, which contributes more than a sixth of the whole of that 
raised in the United Kingdom, has on the average of all the 
coal sold been receiving between four and five shillings per ton for 
the great ae of the output which is included in the quantity that 
gives the facts for its sliding scale return. Allowing, however, for 
any over-estimate of the price of coal and iron, it will be at once 
evident how largely the country is drawing upon its stores of 
minerals, from Wolfram of which it would seem that only 19 cwt. 
was produced, to the 146 millions tons of coal. Butin addition to 
this vast production we needed to import a large quantity of 
minerals, chiefly iron ore and lead, and the vastness of the 
dealings in minerals and in the metals that are obtained from part 
of these is at once evident. The value of the iron ore imported is 
estimated at slightly over £1 per ton, and 2,632,601 tons were 
brought in ; whilst of lead, both as ore and as sheet lead, there was 
a considerable importation. Against this is to be set our exports of 
minerals, but it will not be surprising to find that very little, com- 
paratively, is sent out of the country in this shape, except coals— 
metals forming our chief mode of exporting the stores of minerals 
that we have. The declared value of the coal and fuel we exported 
was £8,372,933, an amount which, though representing a large 
tonnage, is not the highest value that has been recorded, and is 
small when set against the value of the total amount of coal pro- 
duced. In fact, it would appear that except a tithe of the coal, we 
use the minerals we produce, but that use includes the very large 
production of metals and other manufactures for export. 
thus it is that, though the ‘‘ mineral statistics” do not show it, our 
great use of the minerals is to serve the purposes of our foreign 
trade in manufactured goods. Hence the value to the mineral 
trades and that portion of our commerce, if even it be a reflected 
value. It is to be regretted that for the purposes of that trade we 
have to import so largely some materials such as the rich ores of 
Spain, but under present conditions of manufacture it would seem 
to be inevitable, though something is being done by the friends of 
dephosphorisation to lessen that import. It remains to be seen 
whether the returns of the present year and of future years will 
show their success; but an age that takes up the cause of the 
Bradford manufacture and purposes to stimulate them by fashion- 
able patronage should have an interest in the attempt that is 
now being made to successfully use our own iron ores for the manu- 
facture of that form of por that the changing requirements of 


the age make essential. 
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THE STEAMSHIP CLYDE. 


Tur steamship Clyde, the latest addition to the fine fleet of the 
Peninsular and Oriental Steam Navigation Company, is a vessel of 
over 4100 tons gross register, constructed of steel, and classed at 
Lloyd’s 100 Al, Her principal dimensions are :—Length between 
perpendiculars, 390ft.; breadth moulded, 42ft.; depth moulded, 

ft.; she is spar decked, built with straight stem and elliptic 
stern, is fitted with two funnels, and rigged as a three-masted 
schooner—the masts and principal yards being of steel. Eight 
transverse bulkheads divide the hull into separate water-tight com- 
partments, and three complete decks are fitted, the upper two of 
which are plated with steel for their entire length. In addition to 
these decks there is a hurricane or promenade deck, which extends 
for 140ft. amidships, at the fore end of which there is a flying or 
look-out bridge. The lower holds and ’tween decks afford capacity 
for 3750 tons of cargo, the loading and discharging of which is 
effected by four cargo hatchways. ‘The Clyde has accommodation 
for 136 first and 48 second-class passengers in rooms ranged along 
each side of the main deck, and under hurricane deck amidships. 
All these rooms are spacious and well-ventilated, and lighted 
through hinged square ports. The bath rooms contain solid 
marble baths, supplied with hot and cold water. The 
main saloon, which is situated aft of engines and_ boilers 
measures 45ft. by 39ft., and is lighted from the sides and 
through a large skylight on the roof of the deck-house overhead. 
The deck-house encloses music-room, captain’s-room, and the com- 

y»anion, through which entrance to the main saloon is obtained. 
ki these apartments are furnished in a highly artistic style, the 
work of the saloon, music-room, and companion-room being from 
designs by Mr. John J. Burnet, jun., architect, Glasgow. The 
eneral style of architecture is that of a freely treated renaissance. 
ivery feature has been carefully studied, and, even to the 
minutest item, specially designed. The companion-room and the 
adjacent music-room is a happy blending of Moorish architecture 
with the renaissance. The balustrading which surrounds the stair- 
way is of solid polished sycamore, while the panelling of the room 
is executed in the same light wood, the whole giving an impression 
of massiveness, but without any suggestion of sombreness. In the 
main saloon the panelling fore and aft on the side of the vessel, 
and across the aft end of saloon, is worked into bays, divided by 
pilasters which carry the ceiling or deck beams. The — 
woods employed are satin-wood and sycamore, down to the dado, 
and from that to the floor darker woods, mahogany, walnut, and 
others. Gold is largely used in combination with the delicate 
whites and greys which constitute the prevailing colours of the 
painted work. Dining tables are fitted in the saloon to accom- 
modate the whole of the first-class passengers. Two principal 
tables occupy the centre of the saloon in fore and aft directions, 
and rows pe yao Ae athwartship-tables are placed at each side, the 
seating in connection with which consists of circular revolving 
chairs of special design. A smoking-room in a deck-hcuse on the 
upper deck is panelled all round in white-veined marble, decora- 
tively incised and gilded, while the floor is laid with parquet. The 
accommodation for second-class passengers is in the fore part of 
the main deck, arranged in six berth-rooms at sides of vessel, with 
dining accommodation in centre. The engines of the Clyde, which 
are by Messrs. Denny and Co., are of the compound inverted 
direct-acting type, of fully 5000-horse power indicated. The low 
and high pressure cylinders are 100in. and 58in. diameter respec- 
tively, and the stroke of piston is 5ft. 3in. Steam is supplied by 
four main double-ended steel boilers, and one auxiliary single- 
ended boiler, having in all twenty-six furnaces, with 469 square 
feet of grate surface. 

The total heating surface is 11,560 square feet. The screw 
propeller is of Vickers’s steel, 19ft. diameter. Situated in the 
oe of the machinery room are various subsidiary engines, to 
overtake work for which the main engines are often not available. 
The arrangements for suppressing any outbreak of fire on board 
have also received careful attention, steam pipes capable of a large 
discharge being led to all the cargo and coal spaces, and to each 
separate compartment where there is any possibility of fire origi- 
nating. The official trials of the Clyde up the mile showed a 
speed of 15°86 knots, and down the mile a speed of 16 knots, ora 
mean speed of 15°93 knots—as we mentioned in our last impression. 
This is the highest speed on trial by eight-tenths of a knot ever 
attained by the Peninsular and Oriental Company in any of their 
steamers. The draughts of water on trial were 16ft. 5in. forward 
and 20ft. 5in. aft. 

The Clyde is being fitted with one of the smaller machines made 
pA pew > J. and E, Hall, Dartford, to refrigerate a chamber of 

cubic feet, and to supply 24 cwt. of ice per diem. 


TANK LOCOMOTIVE—BOMBAY AND CENTRAL 
INDIA RAILWAY. 

On pages 219 and 220 of our last impression we gave descrip- 
tion and illustration of a passenger locomotive recently con- 
structed for the Bombay, Baroda, and Central India Railway. 
At the same time mention was made of some tank engines 
constructed at the same time, and made from the same speci- 
fication, altered only with respect to the tank and the 
dimensions. The description given at page 219 will therefore 
wply to the tank locomotive which we give on page 246. 


TECHNICAL EDUCATION IN THE WIGAN DistRIct.—For twenty- 
three years an institution has existed at Wigan, established for the 
purpose of affording technical instruction in all matters apper- 
taining to mining and mechanical engineering, and iron and 
steel manufacture. The Wigan Mining and Mechanical School is 
associated with the Science and Art Department at South Ken- 
sington, and with the City and Guilds of London Institute for the 
Advancement of Technical Education. A separate section is 
devoted to instructing persons who actually hold, or intend to 
compete for, mine managers’ certificates of competency, and so 
much success has attended the work of this section that nearly all 
the colliery managers in the Lancashire coalfield have at one time 
or another attended the lectures. An important feature in the 
course of instruction is in the visits which the students make 
during the session to various works. Last session no less than 
sixteen separate visits were made, each extending over an after- 
noon, and included blast furnaces, forges, rolling mills, Bessemer 
steel works, collieries above and below ground, engineering esta- 
blishments, corn mills, paper mills, and printing offices, This year 
the town of Warrington has thought well to follow in the wake of 
its neighbour, and at a successful inaugural meeting a week ago, 
classes were formed to give technical instruction in applied 
mechanics, iron and steel manufacture, and the steam engine. 
Warrington contains perhaps the largest forges and rolling mills 
in England, and is the most appropriate centre for such technical 

i ion as is tioned above. At the Wigan Grammar School 
also an engineering section has been established, which meets 
every Saturday, thus not interfering with the regular work of the 
school. Instruction is given in mechanical drawing, building 
construction, the principles of mechanics, and the steam engine. 
This section is likely to have considerable success, and on Saturday 
last the first of a series of excursions was made to several 
important collieries. Altogether technical education seems to be 
doing a good work in the important manufacturing and mining 
district of which Wigan is the centre. As Mr. Hall, the inspector 
of mines, at a meeting the other day said, persons intending to 
become engineers, either mining or mechanical, or to be engaged in 
iron and steel manufacture, have facilities in these classes and 
excursions for fitting themselves for good positions, not possessed 
by many districts of the kingdom, Nearly every important engi- 
neering industry is represented in this neighbourhood, either in 
Wigan, or Bolton, or Warrington, and the proprietors and managers 
display commendable willingness to assist students having a thirst 
for technical knowledge. 


BAGSHAWE’S PATENT STEEL BUCKET BACKS 
AND LINKS FOR DREDGERS. 


Amonost the specialities manufactured by Messrs. John 
Spencer and Sons, Newcastle-on-Tyne, are the steel bucket backs 
for dredgers, invented by Mr. W. Bagshawe, of 27, Westgate-road, 
Newcastle-upon-Tyne, and which have now been thoroughly tried 
on various dredgers. They have given the greatest satisfaction 
as to the economy in repairs resulting in their use, some engineers 
estimating the reduction in the repairing account of their buckets 
at seventy-five per cent. of the former cost. In addition, the 
smooth hardened surface presented by these backs does not grind 
away the tumbler like the ordinary back, so that the expensive 
repairs on the tumbler are also considerably reduced. The 


PLA™ 


novelty of this invention consists in the application of movable 
wearing plates to the bucket backs and links, so that the parts 
subject to wear can be easily replaced, and the life of the bucket 
infinitely prolonged. The annexed drawing shows a steel bucket 
back of an ordinary form, but instead of having the 
bars and links on the back separate, the two links 
are joined together, forming a kind of hollow box girder, 
the wearing surfaces of which are provided with two recesses, into 
which are fitted hardened steel plates. These hardened steel 
plates not only resist the wearing action of the tumbler very 


SECTION 


much longer than the ordinary links, but when sufficiently worn 
are easily replaced by others, and the bucket is again in as good 
a condition as before. 

It is well known that the wear and tear of buckets, links, and 
tumblers form a serious item in the cost of repairs in a dredger. 
In the ordinary iron buckets that have the links rivetted to the 
backs, besides the links getting rapidly worn out by the action 
of the tumblers on their narrow surfaces, the rivets by which 
the links are held to the bucket backs, from the heavy strain 
they have to bear, soon get loose, and the rivet holes get worn 
larger, and have to be rivetted again and again with rivets always 
increasing in size until the holes soon become too large for further 
rivetting, hence the bucket is useless. In the case of the ordinary 
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BACK ELEVATION 


cast steel bucket backs the wear and tear of the rivets is avoided, 
and the bars on the backs wear longer than iron ones, but when 
worn by the action of the tumbler there is no satisfactory way of 
repairing them, and although the bucket is in every other respect 
in good condition it has still to be thrown aside. These patent 
backs overcome all these objections. They are cast in steel as 
tough as wrought iron; the links are cast on to the back, so 
that there are no rivets to give way; the movable plates for the 
wearing surfaces are hardened, and consequently wear longer, and 
when worn are easily replaced, and the increase in the bearing 
surface still further increases the durability, thus reducing the 
cost of repairs to buckets and tumblers to a minimum. 
Mr. Deas, the chief engineer to the Clyde Navigation, after 
having given these backs an extended trial, has ordered other 
rs to be fitted with them, and various other orders are 
in hand for harbour boards, both at home and abroad. 


DEATH OF MR. JOHN FRASER, C.E. 


Tue sudden death of Mr. John Fraser, C.E., who for many years 
filled the position of engineer to the Great Northern Railway Com- 
pany, and which occurred on Saturday night, at his residence, 
Grove House, Headingley, is announced by the Leeds Mercury. 
The deceased gentleman was sixty-four years of age. During 
the week he had been visited by Mr. Hy. Oakley, general traffic 
manager of the Great Northern Railway Company, and prior to 
his death showed no symptoms of illness, having been in the 
usual way at his place of business in Park-square on Friday. 
On that day Mr. Fraser, who was the son of the late Mr. James 
Fraser, architect, Manchester, dined at the house of a relative, 
along with Mr. Oakley and other friends, and showed no signs 
of ill health when he retired to rest. He was not again seen 
until nine o’clock on the following morning, when he was found 
dead in bed. The actual cause of death was fatty formation in 
the region of the heart. The deceased gentleman was well 
known in local circles, and also in other parts of the country, by 
his connection with the Great Northern Railway. Mr. Fraser, 
who was the brother of Mr. J. B. Fraser, architect to the same 
railway eompany, has, during the past few years, assisted in the 
construction of several railways for that company. Amongst 
these may be mentioned the Bradford, Halifax, and Thornton 
line, the Castleford and Garforth line, the Bramley, Stanningley, 
and Pudsey line, several lines in Leicestershire near Melton, and 
including the Waltham branch, and the continuation of the 
Thornton line to Keighley, about half of which has now been 
finished. During the last parliamentary session Mr. Fraser obtained 
an Act fer the formation of railway communication between Bees- 
ton = Batley, vid Tingley, for which the surveying is now being 
carried on, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tus week has been an eventful week in the iron trade of the 
Midlands. Prices have gone up all round, and so too have prices 
of raw commodities other than iron. 

The Earl of Dudley led off by issuing, through his agent, Mr. E. 
Fisher Smith, the following circular, which was received by cus- 
tomers on bat ae 4 :—‘*I beg to inform you that the Earl of 
Dudley’s prices for all descriptions of finished iron have been this 
day—September 27th—advanced 10s. per ton.” By the same post 
customers of Messrs. William Barrows and Sons, of the Bloomfield 
Ironworks, Tipton, received circulars couched in similarterms. And 
it is assumed that, as usually happens, Messrs. Phillip Williams 
and Son, Messrs. Wm. Millington and Co., and such like high-class 
firms will also advance 10s. per ton. The rise relates alike to 
marked bars, sheets, and plates. 

The Earl of Dudley’s new bar price is £8 2s. 6d., and that of the 
other houses named £7 10s. It is customary for a difference of 
12s. 6d. per ton to rule between the Earl of Dudley’s quotations 
and those of the other best makers. Messrs. Barrow’s sheets, it is 
concluded, become £9 10s. to £11, and their boiler plates £9 10s. 
Messrs. Phillip Williams’ ‘‘ Mike” hoops, it is assumed, become 
£8, and the S. H. plates of Messrs. Millington £9. 

Messrs. E. T. Wright and Son announced on ’Change in 
Wolverhampton on Wednesday that they should act in concert 
with the other houses, and put up 10s. Their new prices they gave 
as Monmoor ” plates £9, and ‘‘Monmoor” sheets Bs 10s. per ton. 

It is not thought that any action will be taken by either the New 
British Iron Company, of Corngreaves, near Birmingham, or by 
Messrs. Jno. Bradley and Co. For these firms have for five 
months past stood, nominally at any rate, 10s. per ton above their 
fellows since they refused to follow the general lead when last 
April marked iron was reduced to the extent of the present rise, 
and there is good reason to believe that, during part of the time at 
least, they have been securing the £7 10s. for bars against the £7 
of their competitors. The advance now declared, it will, therefore, 
be seen, only brings the generality of the makers up to the standard 
of these two exceptional producers. 

The effect on Change in Birmingham this afternoon of the action 
of the best houses was to determine makers of second-class finished 
iron to ask an advance on last week’s prices of between 2s. 6d. and 
5s. per ton. Third-class houses asked a rise of 2s. 6d. per ton. 
Thus it was difficult to buy anything like good bars at less than 

10s., and minimum qualities were about £6 5s. 

Hoops and strips were also worth more by 2s. 6d. per ton, last 
week’s quotation of £6 10s. to £6 15s. being advanced in some cases 
to £6 12s. 6d. to £6 17s. 6d. at works. 

Galvanising sheets were likewise stronger. Best producers held 
“singles ” at £8, the same firms asking £8 15s. for doubles, and 
£10 for lattens. But these were rather the extreme prices than 
those at which business was generally transacted. This firmness 
of the sheet market, combined with the advanced prices of spelter, 
is having the effect of perceptibly strengthening the quotations of 
the galvanisers themselves. Messrs. Davies Bros. and Co., of the 
Crown Galvanised Ironworks, Wolverhampton, have issued a cir- 
cular, which reached customers on Wednesday, in which they say : 
** We are compelled to cancel all present quotations until quarter 
day next. In the meantime we shall have pleasure in quoting 
you specially upon receipt of specification.” The galvanisers are 
all well full of work, mainly on account of the Colonies, South 
America, and India. 

Pig iron was very firm this afternoon as to all descriptions on 
offer. Stavely—Derbyshire—pigs were still held by the makers, 
who declined to sell at less than £2 10s. per ton delivered. They 
began to stock at £2 6s. six weeks ago, and they express their 
determination to hold till they can get the figure which they now 
demand. £2 10s. was also demanded for most qualities of Derby- 
shire and Northamptonshire pigs. But sales at that figure were 
very rare—the rise of 5s., which £2 10s. means, being more than 
those consumers care to give who are unable to demand with the 
— that characterises the marked houses the full rise of 10s. 
per ton, 

The best brand of Northampton pigs offered was not to be had 
at under 52s. 6d., which was an advance on the quotations of the 
same firm last week of 2s. 6d. per ton, and last week’s quotation 
was itself an advance upon the previous week to the same extent. 
There were, however, this afternoon no transactions reported at 
the rise. Consumers were prepared to give 47s. 6d., but they were 
not generally willing to advance upon that sum. 

For all-mine Staffordshire pigs 5s. per ton advance was asked, 
making hot blast sorts £3 5s. to £3 7s. 6d., and here and there 
even £3 10s. It transpired that the Lilleshall Iron Company— 
Shropshire—had announced their intention of making some change 
in their pig prices on quarter day, but the extent of the alteration 
was not known. 

Native part-mine and common pigs were worth more by 2s. 6d. 
on the week. The former became £2 12s. 6d. to £2 17s, 6d., and 
the latter £2 2s. 6d. to £2 5s, 

Circulars are daily expected from the Earl of Dudley announcing 
an advance in furnace and forge coal of 1s. per ton, and in slack of 
6d. This would bring the ‘‘ standard” for furnace coal up to 10s. 
per ton. Other Staffordshire coalmasters would also put up their 
prices, Cannock Chase house coal, it is anticipated, will be mee 4 
much simultaneously advanced 1s. per ton, and some coal mer- 
chants believe that on best deep sorts the rise may perhaps be 2s, 
This will bring about an advance in colliers’ wages. In Stafford- 
shire it will be 3d. “‘ per day,” or stint in the thick seams, and 14d. 
in the thin seams. The amount of the rise in the Cannock Chase 
wages is not yet known. 

An important onpnening contract has been secured for this 
district this week. It is for the making of a swing bridge at Cairo 


of 150ft. long and 46ft. wide. The successful tenderer is Mr. 8. 
Woodall, of the Windmill Works, Dudley. 
Messrs. Lloyd and Lloyd, the Albion Tube Works, Birmingham, 
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have received a gold medal for their exhibits of wrought iron tubes 
at the Adelaide (Exhibition. 

The strike in the Darlaston nut and bolt trade continues. The 
plan of calling off the operatives from firms seriatim is bei 
adhered to; and from the Ist October a levy of 6d. per week wi 
be made to support them. 

Some four hundred operatives in the malleable nail trade on 
Tuesday ended a four months’ strike by submitting to a 15 per 
cent. reduction in wages. The matter has been settled not a week 
too soon, for the trade was drifting away to other manufacturing 
centres. 

A novel order has just been executed by Messrs. Chance, Bros., 
and Co., of Spon Lane, Birmingham. It is for the construction of 
a revolving light for a lighthouse near Sydney, New South Wales, 
The diameter of the lantern is 6ft. and the height about 9ft. It is 
termed a “ first order dioptric revolving light,” and is the largest 
and most powerful of its kind in the world. The merging beam 
has a luminous intensity of 12,000 candles, and the flash will 
be visible in ordinary weather at a distance of from forty to fifty 
miles out. The electricity is generated by an 8-horse Otto gas 
engine giving motion to a French dynamo-electric machine. 
Messrs. Chance have a somewhat similar order on hand for Italy. 

The North Staffordshire Railway Company P recently opened 
a new railway station at Uttoxeter at a cost of £15,000. It affords 
the accommodation divided between three old ones, which will be 
taken down, and facilitates transfer of traffic between the Derby 
and Stoke and the Churnet Valley lines. 

As ’Change closed this afternoon in Birmingham it became known 
that the Lillieshall Iron Co., of Shropshire, who rule the pig trade, 
had declared an advance of prices by 5s. a ton. Their figure is 
now £3 5s. for hot air, and £4 5s. for cold blast iron. Black 
country makers quoted 5s. above these prices. The six | 
Staffordshire galvanised iron manufacturers met, and advan 
_— to such an extent as to leave the minimum price for sheets of 

4 gauge at £14 10s. delivered London. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—During the week a fair amount of business has 
been done in the iron trade of this district. Moderately good sales, 
both of local and outside brands of pig iron, have been made, and 
finished iron makers continue very busy. The further upward 
movement which has taken place in pig iron during the last two or 
three days has, however, tended to unsettle the market, and 
although makers are holding firmly for advanced rates, buyers do 
not at present respond very readily. The result has been that 
during the last few days operations in pig iron have been checked, 
and it has been only on transactions to a very limited extent that 
the top prices now being asked by makers have been realised. 
Opinions as to the future vary and change considerably, and are 
frequently in direct opposition. The general tone of the market 
here, however, may be said to be buoyant, and buyers would 
operate for forward business; but this makers do not care to enter- 
tain, and it is in very rare cases that they will quote at all for 
deliveries beyond the end of the present year. 

Lancashire makers of pig iron have again advanced their prices, 
and for delivery equal to Manchester their quotations are now 
46s. 6d. for No. 4 forge, and 47s. 6d. for No. 3 foundry, less 24. 
Although it can scarcely be said that these figures have been 
actually realised, considerable sales have been made both in foundry 
and forge iron at prices slightly below them, and 47s. has been 
obtained on a moderately large quantity of foundry iron. Local 
makers who have now very little iron to offer for this year and will 
not sell beyond, are in a position to hold firmly for their prices for 
the present at least. 

In outside brands the chief business doing is still in Lincolnshire 
iron, of which moderate sales are reported during the week at 
prices ranging from 46s. 4d. to 47s. 4d. per ton, less 24 delivered 
into this district, but makers are now asking 2s. per ton above these 

‘figures. Other brands are quoted so much above this market that 
prices, so far as consumers here are concerned, are little more than 
nominal, and any transactions are mostly of a speculative character. 

The finished iron trade continues brisk throughout, and amongst 
manufacturers there is a general feeling of confidence that the 
improvement which has set in will be permanent. In some cases 
the whole make of the forges for the remainder of the year is 
already sold. Where makers are in a position to book prompt 
specifications, they are firm at £6 5s. for bars delivered equal to 
Manchester, whilst for forward delivery £6 10s. is asked ; hoops 
are quoted at £6 15s. and sheets £7 17s. 6d. to £8 per ton. 
Although there is not the pressure of inquiries which there was, 
there is a fair quantity of new business offering, and of bars, hoops, 
sheets, and plates considerable shipments are being made. One 
feature in the trade at present is the growing business which is 
being done with America. In engineering shops throughout the 
district I hear of American orders for tools and machines, whilst 
the encouraging prospects of doing business in the United States 
have, during the last few weeks, induced several of the local 
machinists to go over. For finished iron of all descriptions con- 
siderable orders are also coming in from the States, and I heard 
this week of an American buyer who has just come over with the 
view of making heavy purchases of steel rails. 

Tool makers throughout this district continue well supplied with 
orders, and amongst engineers and machinists there is a fair amount 
of work stirring. 

Railway carriage and wagon builders report an improvement in 
trade. More inquiries are coming in, both on home and foreign 
accounts, and although there is no actual pressure of work generally, 
some of the large firms are busy. 

The massive crank and propeller shafts supplied by Sir Joseph 
Whitworth and Co., of Manchester, for the City of Rome, have 
satisfactorily undergone their trial on board the steamer. In a 
previous report I gave a brief description of these pieces of 
machinery, which are probably the heaviest of their kind yet con- 
structed, the crank, which has three throws, weighing 61} tons, 
and the crank shaft, which is made of fiuid-pressed steel forged 
hollow, 18} tons. During the past week Messrs. Whitworth have 
had the satisfaction of receiving a telegram stating that this heavy 
machinery is working exceedingly well. 

In the brassfounding trades makers are very busy with orders 
for steamship and marine engine fittings for both home and foreign 
shipbuilding yards. 

A rather serious strike in the engineering trade is at present 
going on at Blackburn. About a thousand men employed at the 
works of Messrs. Clayton and Goodfellow and Messrs. Yates have, 
I hear, turned out against a reduction in wages, and at present 
there does not seem much prospect of the dispute being settled. 

The proposed new railway out of Manchester to Southport, and 
to which I have previously referred, is being urged by the colliery 
proprietors and cotton spinners in the Leigh district should take 
that route instead of the one suggested through Pendleton, and a 
deputation has this week wollen upon the Lancashire and York- 
shire Railway Company, who have promised to take the matter into 
careful consideration. 

_ Throughout all the Lancashire colliery districts there is a con- 
tinued good demand for the better classes of round coal suitable 
for house fire purposes, and the inferior sorts for ironmaking and 
steam purposes also seem to be moving off better than of late. 
The pits are mostly being kept going full time, and prices have an 
= tendency, which will lead to some advance with the close 
of the month. This, however, will not be to any large extent. 
In the Manchester district it will probably be confined to the 
customary October advance of 10d. per ton on delivery rates for 
round coals only, and in other districts to about 6d. and 1s. per 
ton on round coals at the pit mouth. Engine classes of fuel will 
remain without change, the present plentiful supplies of slack 
tending to weaken the market if anything. The prices at present 
quoted at the pit mouth average about 8s, 6d. for best coal, 6s. 6d, 


to 7s. for seconds, 4s. 9d. to 5s. 6d. for common coal, 4s. to 4s. 3d. 
for burgy, and 3s. 6d. to 3s. 9d. for slack. 

Shipping is moderately active, with sellers holding out for 
slightly higher prices, Steam coal delivered at Liverpool or 
Garston averages about 6s. 9d. to 7s. 3d. per ton. J 

The agitation for an advance of wages amongst the colliers in 
the West Lancashire district has now fairly commenced. A circular 
has been issued setting forth their reasons for requesting an 
advance of 15 per cent., and in the course of the next week the 
employers will be waited upon for their replies. So far as I can 
hear there is a disposition to give some advance to the men if a 
substantial advance can be maintained in prices, but just at present 
the prospects of the men’s application being favourably received are 
not very promising. 

Barrow.—The movements in the hematite pis iron trade this 
week have been a continuation of those which, during the past 
month, have witnessed a slow but marked development in the 
demand and in the market value of metal; and as at pa 
makers have a difficulty, in many instances, to complete deliveries 
in contracts already entered into, the demand for the moment 
cannot be altogether met. Stocks have not been absolutely 
reduced, buta far less weight of iron and steel is in hand than has 
been the case for some months past. Very heavy deliveries of metal 
have been made during the past month or two, and much has yet to 
be exported to the Continent, the colonies, and America during the re- 
mainder ofthe year. Pricesare givenat 61s. to62s. for No, 1 Bessemer, 
with 59s., and even 60s. for average qualities of this class of metal. 
Forge iron, No. 3, is selling for three months’ delivery at 58s. per 
ton. The steel trade is very fully employed, and there is not the 
slightest scarcity of ers. Makers have large contracts for steel 
in hand, and are likely to be fully employed up to Christmas, 
Rails are selling very well, but blooms are also a feature of the 
trade, and arrangements are in progress at the Barrow works for 
the production of more than double the tonnage of blooms which 
now are made at these works. This movement has been rendered 
necessary, because there has of late been a marked development 
in the trade with America in this class of goods. It is noticeable 
that as shipbuilders hand over the new ships they build to owners, 
a more than a ratio balance of new orders are coming to hand. 
Iron ore and coal are in improved request. Shipping is brisk. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE excitement which has pervaded the iron trade for the last 
three weeks is now abating somewhat. The total rise in pig iron 
has now reached 5s. 6d. per ton, and it scarcely seems likely to 
exceed that amount unless some new factor comes into the 
calculation. The restriction of output by 124 per cent. has been 
fully determined upon both by the Cleveland and the Scotch iron- 
masters, and will be put into operation from and after October 1st 
for six months. It is computed that the Middlesbrough stocks 
may in consequence be reduced by 70,000 tons, but as there would 
even in that case be still nearly 400,000 tons available, it cannot be 
said that there is the slightest prospect of a scarcity. The rise in 
value which has already taken place is therefore the ao of a 
panic rather than of any dearth actually felt, or likely to be felt, 
and it is not likely that the restriction when commenced will have 
any further effect. The natural balance of the market having 
been disturbed, a number of unexpected oscillations are now 
taking place in various directions. Thus, the coal and coke 
owners have had a meeting. Foreseeing that their products 
might fall in value, they have determined to adopt the iron- 
masters’ expedient, and restrict output also. In Scotland, 
the miners, acting under Mr. Macdonald’s advice, are about 
to restrict their labours. But in Durham the employers will take 
the lead. Thus, ina certain sense, masters and workmen are about 
to pull together, the only difference being that in the former case 
the same number of hands will be retained in partial employment, 
and in the latter case fewer hands in full employment. Mr. 
Macdonald and the men prefer his plan as likely to maintain the 
present rate of prices; employers always prefer the other as likely 
to lower them. Consequent on the advance in pig iron the owners 
of iron-making materials are in most cases trying to get more for 
their goods. In this they are certainly most illogical, for it is 
difficult to see how diminishing the production of iron should 
increase the demand for ironmaking materials. Among other 
things there has been a rush among merchants and speculators to 
buy up, as far as possible, the supply of purple ore for next year. 
So keen has the desire to speculate been, that the price of this 
commodity was quickly forced up 1s. 6d. and even 2s. per ton. 
Some consumers even were scared into paying the advance, but, 
generally speaking, they refuse to do so, not seeing any reason for 
it. The price has now fallen back to about 10s. per ton, free on 
truck, at Lancashire works. 

The price of G.M.B. pig iron on Tuesday was 42s. 6d. per ton, 
f.o.b. Middlesbrough. Forge iron was ls. per ton less, and 
warrants exactly the same price as makers’ iron. The stock in 
Connal’s stores has at last begun to decline, being now 186,120 tons, 
or 377 tons less than the previous week. In Glasgow they hold 
587,702 tons. Manufactured iron is very firm. Shipbuilders have 
been buying largely since they = realised the fact that pig iron 
was advancing in price. The total of the contracts placed with 
northern manufacturers during the last fortnight has been scarcely 
less than 50,000 tons of plates and 20,000 tons of angles. It is long 
since such brisk buying has been known. The result is that the 
order-books of most manufacturers are full for some time to come. 
The market value of ship-plates is now £6 10s., and angles and 
bars £5 15s. per ton. The strike of platers’ helpers at Sunderland 
has assumed. a new phase. Finding that these men were deter- 
mined to have their own way or nothing, the employers sent 
emissaries to Scotland, and elsewhere, and easily engaged several 
hundred labourers on the very terms which the Sunderland men 
rejected. Great excitement was the result, leading to no small 
amount of rioting. No serious cases of damage to property, life, 
or limb have, however, been reported so far. One young man, 
mistaken for the son of a shipbuilder, was waylaid and beaten, and 
several yards have been broken into, and attempts made to get at 
the “‘ blacklegs.” In this, however, they have not been very 
successful. A military force is understood to be held in readiness 
in case of further disturbances. The general impression is that 
the men are slowly but certainly being beaten. 


THE SHEFFIELD DISTRICT. 
( our own Correspondent.) 

THE iron trade maintained the firmness noticed last week. 
Holders stand out for a slight advance, and the rise in Stafford- 
shire iron will no doubt be promptly responded to in South York- 
shire and North Derbyshire. 

In the coal trade there is also continued briskness. At several 
of the local collieries additional wagons are being hired, the rate 
for wagons being about 3s. per week. House coal, it is expected, 
will be raised 1s. ton to-morrow throughout the collieries of South 
Yorkshire. The few days of fine weather have been followed by 
severe frosts at night, which usually tell on the demand for house 
fuel. Steam fuel is still fairly active considering that the export 
trade is about finished for the season. 

In the lighter cutlery trades I hear of several excellent ‘‘ lines” 
having been recently received, both on local and colonial account. 
Generally trade is in a good state in table cutlery, as well as in 
scissors, razors, and similar goods. The call from the United 
States is maintained, and there is again a noticeable improvement 
in the secondary qualities. 

Steel rails, armour-plates, and ship-plates, are very heavily 
ordered. Two firms are booked forward in rails to the middle of 
next year. Armour-plates are also being turned out in consider- 
able quantities, chiefly for our own Government, though there is a 
good contract in hand for China. 


Messrs. Vickers, Sons, and Co., of the River Don Works, have 
been turning out several very heavy steel screws for the colossal 
ocean steamers now being built. ‘The firm lately made for the 
Cunard Company’s new mail steamer, the Servia, a steel screw 


ge | about 38 tons. The same firm have now at their works a 
piece of steel screw shafting for the same vessel which weighs 
25 tons. 


Messrs, Joseph Armstrong and Co., of the Brinsworth Iron and 
Steel Works, near Rotherham, have filed a petition for the liquida- 
tion of their affairs. The liabilities are estimated at £25,000, 
This is the firm to which Herr Krupp, of Essen, recently forwarded 
the first consignment of an order for 70 tons of steel rails, The 
arrival of the Prussian steel rails in the heart of the South York- 
shire district caused a good deal of excitement, but on manny it 
was found that the rails were exceptional sections, and were 
intended to be used for switches and crossings on a railwa: in Nor- 
folk. It would not have paid a local firm to fix their rolls for so 
small an order, and as Messrs. Armstrong knew that; Krupp had a 
heavy order for the particular section required, the firm placed the 
work withthem. Of course, under these and other circumstances, 
the ‘‘ incident ” ceased to have any commercial influence as esta- 
blishing the ability or otherwise of the Prussian firm to undersell 
English makers at their own doors. 

Messrs. Wilson, Cammell,and Co., Limited, of the Dronfield 
Steel Works, are so full of orders for steel rails that Iam told they 
cannot possibly accomplish their removal so rapidly as has been 
stated. If I am rightly informed, they have work on their books 
more than sufficient to keep their mills running full up to the 
month of May next year. Tt is expected that the company will 
erect an extensive establishment at Soe and then when 
they are able to overtake work there, gradually remove their plant 
as occasion requires. 

Mr. Thomas W. Stears, gas engineer and contractor, Hull, has 
made a proposal to light several South Yorkshire villages with gas. 
The offer has first been made to the Darton Local Board, and that 
body has held a special meeting at which to consider it, In the 
year 1867 the Barnsley Gas Company obtai I tary 
powers to extend their limits, and, amongst other places, to supply 
the inhabitants of Darton with gas. They have not fully exercised 
their powers, and Mr, Stears offers to light the district in the event 
of the company declining to do so. The board passed a resolution 
authorising him on their behalf to apply to the gas company to 
know whether they intend to exercise their rights with re; to 
the laying of gas mains to supply the inhabitants. If the ges 
company do not give a satisfactory reply, the board, so far as they 
legally can, authorise Mr. Stears to open the roadways and lay gas 
pipes at his own cost 
Messrs. Thomas Staniforth and Co., sickle manufacturers, 
Hackenthorpe, upon whose premises two men were recently cap- 
tured while endeavouring to blow them up, have had a dispute 
with the Sickle Grinders’ Union which interferes sadly with the 
grinding of their sickles. Two of their workmen have been before 
the Eckington magistrates who ordered them to pay damages at the 
rate of £1 per week for every week they absented themselves from 
their employment. The men told the magistrates they were not 
dissatisfied with their employment, but that they could not return 
to work unless the other men ‘“‘on strike” returned also, The 
only course points to nothing less than that the men are not at 
liberty to doas they like, and it is alleged that in breaking their 
contracts and preferring to pay the penalties, they have behind 
them the power which is interested in making the firm surrender. 

The Duke of Norfolk on Monday inspected the New Corn 
Exchange at Sheffield, which Messrs. M. E. Hadfield and Son, 
architects, have just completed for his grace at a cost of £60,000, 

The new workhouse at Serene, and offices at Sheffield, have 
been finished at a cost of £287,000, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow warrant market has again been very active and 
excited this week, and a most extensive business has been done. 
A number of buyers have been drawn out to make purchases on 
account of the advancing prices, and merchants have also been 
purchasing largely from makers to guard themselves against 
eventualities, it being suspected that something like a ‘‘ corner” 
was contemplated by the bulls, who are now having their inni 
after a long time of depression. Prices have again decidedly 
advanced, and there is a Times of opinion as to whether they 
have reached the highest point. Some are of opinion that the 
effect of the limitation of production has already been fully 
discounted, while others regard it as possible that when the fur- 
naces are actually damped at the end of the present week, there 
will be a fresh run of buying. There are sixtcen furnaces to be 
put out on Saturday, which will leave 115 blowing, and reduce the 
output by about 3000 tons a week. In the course of the past week 
fully 2000 tons were added to the stocks in Messrs. Connal and 
Co.’s stores, which now amount to about 589,000 tons. The ship- 
ments of pig iron have been smaller than in the preceding week ; 
but there is an improvement in the arrivals from Cleveland, which 
is in extensive demand in the foundries and malleable works. 

A most extensive business was done in the warrant market on 
Thursday and Friday up to 51s. 10d. cash, there being a relapse on 
Friday to 51s. 14d. On Monday forenoon the tone was very steady, 
with transactions between 51s. 8d. and 51s. 10d. cash. The market 
was closed that afternoon, owing to President Garfield’s funeral. 
The market was flat on Tuesday, with a slow demand at 51s, 4d. to 
51s, cash, and 51s. 104d. to 51s, 2d. one month. The market was 
steady on Wednesday with busi from 51s. 4d. to 51s. 8d. cash. 
To-day—-Thursday—-the tone was again flat at with little disposi- 
tion to do business, and the quotations fell from 51s. to 
51s. 14d. per ton. 

Makers’ prices are all advanced this weck, the quotations being 
as follows:—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 60s.; 
No. 3, 52s. 6d.; Coltness, 62s. and 58s.; Langloan, 62s. and 53s,; 
Summerlee, 60s. and 52s.; Calder, 60s. and 52s.; Carnbroe. 
54s. 6d. and 50s.; Clyde, 53s. and 50s.; Monkland, 51s. 6d. and 
49s.; Quarter, 51s. 6d. and 49s.; Govan, at Broomielaw, 51s. 6d. 
and 49s.; Shotts, at Leith, 60s. and 53s.; Carron, at Grangemouth, 
52s. 6d. and 51s. 6d.; Glengarnock, at Ardrossan, 54s. 6d. and 50s, ; 
Eglinton, 52s. and 48s.; Dalmellington, 52s. and 49s. 

The malleable iron trade appears to occupy a better position than 
it did some time ago, when there were complaints as to a scarcity 
of fresh orders. These have been eemeng % hand more freely, and 
the prospects of this branch have brightened considerably. 
Messrs. Blake, Barclay, and Co., engineers, Greenock, have 
received the contract to make the entire plant for a large sugar 
refinery in China, the intended capacity of which is 150 tons a 
week, The cost of the machinery for the refinery is set down at 
about £60,000, 

The directors of the Steel Company of Scotland have just issued 
their report for the period from 1st September last year to 14th 
July last. They explain that strikes at Newton and Blochairn 
works have deteriorated the tools and seriously reduced the divi- 
dend. But the output of the ten and a-half months shows the 
production of ingots and manufactured materials to be at the rate 
of about 50 per cent. more than that of last year in all departments. 
The directors recommend a dividend of 7s, 6d. per share, tobe paid 
out of a balance of £20,665, which will leave £2080 to be carried 
to next account, 

The tone of the coal trade continues good. For home use the 
demand appears to be slightly expanding, while the shipping 
Se is very busy. At Glasgow, indeed, it has of late been 


ifficult to obtain ships to carry the orders away, and the state- 
ment is made that from this cause a number of contracts entered 
Freights have 
The 
le are heavy, and compare most favourably 


into early in the season will not be carried out, 
been advancing, but spa as yet show hardly any change. 
shipments on the who 


Sept. 30, 1881. 


THE ENGINEER. 


249 


with those at the same time last year, when, 
however, business was considerably hampered by 
a strike of colliers, In the HMastern mining 
counties trade continues brisk, but prices are 
unchanged, 

A meeting of the Lanarkshire miners was held 
at Hamilton towerds the close of last week, when 
reports were given in by deputations that had 
waited upon the colliery managers soliciting an 
anvance of wages. Some of the masters told the 
men that their application had come too soon ; 
but the majority gave as an answer that they 
would raise the wages when an advance became 

eneral. A letter was read from Mr. Macdonald, 

M.P., in which that gentleman told the men that 
their “demand was a just one, and advised them 
to persevere in it, The following resolution was 
adopted :—‘‘ That unless the 6d. be conceded by 
the 1st October, there be a meeting held on 
Monday, the 3rd, and all men from that date 
come to four days p er week, eight hours od day.” 

The Clyde shipbuilding trade is highly pros- 
perous, there being at the present time 141 vessels 
in course of construction, as against ninety-three 
at the same time last year. e launches during 
the month have been numerous, and represent an 
extensive tonnage. 

The new Inman liner City of Rome came round 
from Barrow to the Clyde early this week, and 
the public have been admitted to see her at 
2s, 6a. a head, the money to go to a charitable 
institution—the Clyde training ship Cumberiand. 

Waterworks phe out by Mr. Leslic, engineer, 
Edinburgh, have just been opened at Bridge of 
cone ban large number of similar schemes are in 

ess throughout Scotland at present, some 
oft em well advanced towards completion. 

An exhibition of gas and electric apparatus 
has been held at Aberdeen, one of the features 
of which was that the public had = tt) pportunity 
of seeing Swan’s electric light and Bray's gas 
lamps in competition. But no accurate test of 
the respective merits and cost of the lights was 
obtainable. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ons of the finest Clyde-built vessels that has 
visited Cardiff was docked on Friday in Roath 
basin, laden with over 5000 tons of coal, and was 

tched on Wednesday. This was the Tower 
fan owned by Liverpool merchants. Her bunker 
coal was tons. A noteble vessel, too, the 
Powhattan, is also loading at Swansea for Canada 
and the Brazil trade. 

I hear it likely that Mr. Green will succeed 
Mr. Truran at Dow collieries. There seems 
now a more hopeful condition of things at 
Bedlinog. The seam of coal is improving, and 
probably in a short time there will be 300 colliers 

at work there. Dowlais has sunk over £100,000 

in the undertaking, yet if good hard steam coal 
is won of the character, say, of Hariss’s navigation, 
or Penrhiwceiber, the colliery will pay. Mr. 
Menelaus has returned to Dowlais, but is pro- 
hibited from taking active part in the manage- 
ment. 

The action of the Scotch and other ironmasters 
to reduce the make of pig has told favourably in 
this quarter, and better prices are obtainable. 

It is evident that for some time buyers have 
been reducing stock, hoping to see prices tumble 
down, and now everybody is wanting quotations 
and wishing to buy. It may be accepted as cer- 
tain that the present ruling ews will be ex- 
ceeded in a few days, and the — rate main- 
tained. It is the confident opinion that all 
varieties of iron and steel will see no lower 
figure this side of Christmas. 

The two new lines now in in 
in Glamorganshire are being carried on with great 
expedition, the Clydach and the Rhondda, 
Caephilly, and Newport, Mon. I shall fully 
expect t at the Taff Vale will work the latter. 
No public movement has yet been made towards 
a revival of the Rhondda and Swansea line. 
Swansea at present has its hands full with 
preparing the new dock, and getting ready to 
welcome the Prince of Wales, Wh hen this event 

—_ by the necessary steps will, we hear, be 


First-class coals in the Swansea valley are 
hardening in price ; seconds are slightly flagging. 
This cannot be said of Cardiff, where the 
demand for all varieties continues at full pres- 
sure, and little difficulty is found in getting a 
slight advance upon market rates for pressing 
deliveries. Most of the large coalowners are 
well sold for some time yet to come, and a good 
winters work for the colliers is secured. The 
foreign coal export of the past weck from all 
Wales was only a httle below 150,000 tons, and 
out of this 107,000 tons were sent by Cardiff. In 
addition to this all the railways have been busy, 
London and North-Western taking great quanti- 
ties to midland and north, where the Welsh 4ft. 
is obtaining a good deal of favour. 

I am glad to report asteady falling in of colliers 
to the ranks of the Miners’ Permanent Fund. 
This has been done quietly and without any stir 
in the local news ape but Iam assured that if 
the lists were to ublished there would be a 
good deal of at such a result, 
The colliers fought against it openly, and caused 
the movers to bring all their powers of argument 
to convince. The collier now tacitly shows that 
he has been convinced. Several sufferers of late 
from fatal accidents in coal mines were members 
of the fund. 


The tramway scheme at Merthyr is at last 
showing life. A London capitalist come for- 
ward to carry it out. As the tramway practically 
links two places, one containing 35, and the 


other 25,000 people, there can no doubt but 
that the capitalist has made a good investment. 

A large number of tin-plate workers and colliers 
left Wales this week for America, 


ProposED New RAILway.—The North-Eastern 
Railway Compan y have decided to construct a 
railway from nwick vid Wooler to Cornhill, 
provided the landowners in Central Northumber- 
and agree to provide the land on the route of the 
proposed line on satisfactory terms. The line 
thus conditionally agreed upon will be about 
thirty miles in length, and will connect the Aln- 
wick and Kelso branches of the North-Eastern 
system, 


THE PATENT JOORNAL. 


Condensed trom the Journal of the Commissioners of 
‘atents. 

*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tne ENGINEER at 
which the Specification they require is referred to, insucad 
of giving the proper number of the Specification, The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to es, in place of turning to those pages and 
Jinding the numbers of the Specification, 


Applications for Letters Patent. 


*,”" When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 


20th Se got 

4044. Cuurns, J, M. nih, Harpford. 

4045. Rowixa Clasper, “Oxfo rd. 

4046, CONDENSING Heat, H. Detty and C. C. Braith- 
waite, London. 

4047. VeceTaBLe MATERIAL, M. Hilton, Prestwich. 

. Matcn Box, J. Darling, Glasgow. 

. Securina Picks, T. Trussell, Nottingham, 

Sprinos for Doors, A. Martin, Woolwich. 

. Drivinc Mecuanism, R. Settle, Coventry. 

. Avanos, H. H. Lake. aul H. C. Roome, Jersey, U.8.) 

3. Hees, W. Brown and W. Peover, London. 

4. Concrete, E. de Pass.—( WV. Hunt, U.S.) 

5. FoRNITURE, F. and W. Parker, London. 

. SPINNING FRameEs, J. Erskine, Strabane. 

4057. Currents, H. E, Newton, —(Société Universclle 
Blectricité Paris. 

4058. CanLes, H. H. Lake.—(J. B. Henck, jun., U.8.) 

4059. Baru, H. H. tone —(B. Barda, Vienna. 

4060. Batrerigs, A. M, Clark.—(N. de Kabath, Paris.) 

4061. Drawino orr Liquips, H, H. Lake.—(B. Judytski, 
Moscow.) 

21st 1881. 

2. Sucar Cane, W. n.—(G. Baz’, France.) 
. Hark-pins, A. M. Clark.— —(M. T. Foote, U.S.) 

. Diceixne Porators, J. Anderson, Monifieth, 

Buitpine WaALLs, W. White, Abergavenny. 

Fancy Boxes, J. "Carter, Belfast. 

. Recepracves, G. Horner, Hs. lifax. 

Macuines, H. J. Haddan.—(Gouchez et 

Com gnie, Paris.) 

NDICATING Apparatus, W. P. Thompson.—{ I. 

W. Gary, Boston, U.S.) 

70, INDICATING ‘APPARATUS, W. P. Thompson.—( W. 

W. Gary, Boston, U.S.) 

71. Leno, &c., CLorn, T. Bottomley, Buttershaw. 

72. Sizep YaRss, F. A. Gatt , Accrington, 

73. Snow Cases, "A. W. Reddie, —(L. G. Blood, U.S.) 

74. Skirts, J. F. Wanner, London. 

5. WoopEN Boxes, J. Womersley, Norwich. 

j. Cases, E. B. Burr and W. T. Scott, Essex. 

. Hoxipixe Corps, Sir C. H. Cornwall. 

ALARM J. Norris, Sunningdale. 


22nd September, 1881. 

4079. Motive Power Apparatus, E, Edwards.—(0. 
Leinbrock, Gottlenba, Dresden.) 

4080. Curtrine, &c., Wire, R. Pemberton, Warrington. 

4031, Sarery Vatves, J. Challender, Manchester. 

4082. Generators, L. Shaw & F. Fletcher, Manchester. 

4083, MeasuRING Warer, W. Richards, Surrey. 

4084. Racquets, A. Hodgkinson, Manchester. 

4085. Movipine Ciay, C. H. Murray, London, 

4086. Gas Enoines, J. Atkinson, London. 

4087. Currine Hoes, J. H. Smiles, Stockton-on-Tees. 

4088. Treatina Sewacez, H. E. Newton.—(L. de Rous- 
sen, Paris.) 

4089. Brakes, L. Silvermann, Westminster. 

4000. CLEANSING FLoors, W. Saunders, Stepney. 

4091. Tricyc.es, J. Adams, Camberw ell. 

4092, Binprinc Corn, J. Howard & E. Bousficld, Bedford. 

4093. CaBLes, E, G. Brewer.—(P. B. Delany and F. H. 
Johnson, New York, U.S.) 

4(94. Pumps, F. P. Preston, J. T. Prestige, E J. Pres- 
ton, and 5: A. Fowler, Deptford, and E. W. de 
Rusett, Anerley. 

4095. PRINTING Macurnery, H. H. Lake.—(J. A. Heuse 
and G. Jouanny, Paris.) 


23rd September, 1881. 

3. Boxes, J. Nall, Penistone. 

Makino Carns, J. Sellers, Scholes, 

Furvaces, W. Ireland, Macclesfield. 

. UNHAIRING Hwwes, &c , J. W. Janson, London. 

. Beer, H. Bonneville. —(D. Corniliac, Paris.) 

. CLEANSING BuILpINGs, G. de Liebhaber, France. 

2. Wixpow Sasues, A. Pedborough, Westminster. 

3. Driver, J. Hardinge, Westminster. 

. Treatinc BLUE Grovunpn, A. J. 
Struthers, Hawick. 

4105. Winpino TureaD, R. Spéndlin.—(Buumwollspin- 
nerei and Zwirnerei, Niederuster, Zurich. > 

4106, VELOCIPEDEs, a . Leeson, ‘Oldham 

4107. DYNaMo-ELECTRIC MAcHINEs, F. Fahrig, 
Southampton, 

4108, Umpre.was, H. A. Davis, London, 

4109. CurTAIN ROLuERs, M. Rust, London. 

4110. Fire-arms, H. H. Lake.—(J. Bullard, U.S.) 

4111. Dressine Cases, T. H. Mann, London. 

4112, Printine CoLours, J. W. Stringer, Bradford. 

4113. TunnE.iine, &c., J. D. Brunton, Westminster. 

4114. Raisine Water, W. Rainbow, London. 

4115. FLoop Va.ves, F. Dyer, London. 


24th September, 1881. 
4116. Drawina Corks, J. W. Nottingham, London. 
4117. Sevr-rittine Buckets, G. Allix, Isle of Dogs. 
4118. Givinc Cuance for Money, G. Absell, London. 
4119. Larus, A. M. Ross, Edinburgh. 
4120. CurtTinGc CHENILLE, W. P. Thompson.—(Z. Lepain- 
teur, Paris. 
4121. Driving Bicycves, T. E. Heath, jun., Penarth. 
4122, Pocker Knire, L. Groth.—(#. Praunegger, Gratz.) 
Borr.es, L. A. Groth.—(F. Praunegger, 
ratz. 
. Switcues, &c., Dr. H. Aron, Berlin. 
. ComBinG Woot, J F. Harrison, Bradford. 
3, CONDENSING Vapours, A. Chapman, Liverpool. 
7. Fire Avarm, B. Mills.—(P. Charpentier, Paris.) 
4128, Distriputine Apparatus, J. Imray.—(M. Deprez 
and J. Carpentier, Paris.) 
4129. Spinnina Cotton, J. Bastow, Bradford. 
4130. Putp, W. C. Horne, Bexley. 
4131. Lace Curtains, W. C. Horne, Bexley. 


26th September, 1881. 
4182. fagetnen, C. J, Allport, London, and A. Hollings, 
ord, 


. Puriryine Gas, L, T. Wright, Beckton. 
. TorLet E. Elmslie, 8t. Lconard’s-on-Sea. 
. G. H. Ellis, London. 
. Heatinc Apparatus, W. Truswell, Sheffield. 
. Motive Power, R. Watson, Glasgow. 
. Borrtues, A. Davis & H. Forges, London. 
. CoaTING Meras, T. 8. Webb, London. 
. T. H. Blamires, Huddersficld. 
. Lames, J. Wilby, Barnsley. 
2. WHEELS or PuLLEys, C. F. Brodie, Aberdeen. 
. Emprowery, J. Renals.—-(J. Steiger, Herisau.) 
. CHECKING APPARATUS, J. N, Maskelyne, London. 
. Sockets, D. Mackie and J. Jopson, 
. Fisuine Barts, G. Burt, 
Strang, 


4147. Roastine Correr, &e., W 
New Zealand.) 
Susrenpine Apparatus, H, Skerrett, Birming- 
am. 
4149, Copper, A. Getchell, Boston, U.S. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
4011. Execrric Lamps, B, Hunt, Serle-street, Lincoln's- 
inn-fields, London.—A communication from A. 

Brown, Cleveland, U.8,—17th September, 1881. 


4023. Srrrcuinc Larrep Seams, R. H. Brandon, Rue 
Laffitte, Paris.—A communication from the Morley 
Sewing Machine Company, Holyoke, U.S. -19th 
September, 1881. 

4032. Sewina Macuines, C. A, Snow, Washington, 
U.8.—A communication from F. G. Altman and F. 
Pommer, Edina, U.8.—19th September, 1881. 

4046. Uriiisina Heat, H. Defty and C. C. Braithwaite, 
Queen Victoria-street, London.~ 20th September, 1881. 

4110. Fine-arms, H. H. Lake, -buildings: 
London.—A communication from Bullard, 
Springfield, U.8.—23rd September, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

$261. Preservine Timber, D. R, Gardner, Glasgow.— 
19th August, 1878. 

8714. Lire Savina Apparatus, R. Rose, Leadenhall- 
street, London.—19th September, 1878. 

4026, Harvestina Macuines, G. Kearsley, Ripon, and 
E. Whitworth, Longsight. llth October, 1878. 

8742. Mowers, E. Edmonds, Fleet-street, London.— 
21st September, 1878. 
8769. Brick Makrxa Macuines, W. R. Lake, South- 
ampton-buildings, London.—24th September, 1873. 
$817. Skates, W. P. Gregg, Boston, U.S.— 
27th September, 1878. 

8751. Marine Encine Governors, E. G. Colton, Lord- 
street, Live 1.—23rd September, 1878. 

3782. Joints of STEAM Borters, R. Hudson, Gilder- 
some.—25th September, 1878. 

8812, Expansion GEARING, J. Daglish, Tynemouth, & 
H. Lawrence, Durham. 27th September, 1878. 

4017. CentRIFUGAL Macutnes, C. D. Abel, Southamp- 
ton-buildings, Londen. —llth October, 1878, 

2806. Lozences, &c., J. and J. Wilson, Glasgow. —2ith 
September, 1878. 

3784. CanpbLEs, E. G. Brewer, Chancery-lane, London. 

—25th 1878. 

3786. GLaNDs, F. M. B. Faull, Dock-street, Newport. 
—25th September, 1878. 

8788. CarriaGE Lamps, F. E. Merry, Pimlico.—25th 
September, 1878. 

8796. Porous Biocks, G. H. Lilley, Broughton-road, 
London.—26th September, 1878. 

8801. Sicnatuine, E. B, Bright, Delahay-street, Lon- 
don.—26th September, 1878. 

3829. Dressinc Grain, &c., H. Cutler, High-strect, 
London.—28th September, 1878. 


on which the Stam mp Duty of 
£100 has been pai 

3250. ELecrric Printinc Tececrarpns, A. M. Clark, 
Chancery-lane, London.—22nd September, 1874. 

$241, Ice-makinc Apparatus, J. Kyle, Glasgow.—22nd 
September, 1874. 

$264. Stream Enoines, W., J., and W. McNaught, 
Rochdale. —24th September, 1874. 

3306. CircuLatine, &c., Water, R. Berryman, Hart- 
ford, U.8.—26th September, 1874. 

$263. Feepinc Woot, &c., A. H. Maclean, Greenwood. 
—24th September, 1574, 


$310. Twistinc, &c., Tosacco, J. E. H. Andrew, 
Stockport.—28th September, 1874, 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 14th October, 1881. 

2166. Sprinc Mattresses, G. D. Peters, Moorfields.— 
18th May, 1881. 

2193, Rovuxpazouts, F. H. F. Engel, Hamburg.—A 
communication from W. Stuhr.—19th May, 1881. 

2194. Looms for Weavine, J. aa and R. Wilkin- 
son, Bradford.—19th May, 188 

2195, Frounep CLora, J. Bolton.—19th 
May, 1 

2204. H . J. Haddan, Strand, 
from E. Kretschmann, —20th May, 188 

2207. Workinc Brakes, J. Armstiong, Wellington- 
street, Swindon.—20th May, 1 

2208. IRONING, W. H. Davey, oe and H. Fabian, 
Erith, Kent.—20th May, ge 

2209. GUNPOWDER Frasks, F, W. Ticehurst, Birming- 
ham.—20th May, 1881. 

2213. Hyprocen Gas, E. 8. Samuell, Liverpool.—20th 
May, 1881. 

2214. UMBRELLA Furniture, W. G. Denham and F. A. 

jllis, London.—20th May, 1881. 
2222. Sprines for Doors, A. McMillan, Thornliebank. 


—2lst May, 1881. 
2223. STEAM N. G. Stoke 


Patents 


ge 1881. 

2231. WasHine Grasses, &c., T. Wood, Newton Heath, 
near Manchester.—21st May, 1881. 

2232. Frames, &c., of Pranorortes, T. J. Brinsmead, 
Wigmore-street, ‘London.—21st May y, 1881. 

2239. SHAVING MACHINE, E. P. Alexander, Southamp- 
ton-buildings, London.—A communication from H. 
A. House and 8. D. Castle.—23rd May, 1881. 

2244. Reamers, &c., H. Lindley, Salford.—23rd May, 

1881. 


2253. Rartway SicNats, W. Morgan-Brown, London. 
—Com., from G. H. Roth.—24th May, 1881. 

2254. Brick PRESSING, H. Wedekind, London. —Com. 
from O. Hoffmann & H. Dueberg.—24th fay, 1881. 

2255. Racket Barts, &c., G. Hookham, Lirmingham.— 
24th May, 1881. 

2291. SteeRinG Vessets, &c., J. Neil and J. L. Cor- 
bett, Glasgow.—25th May, 188i. 

2295. RecuLaTiNe Gas, A. Pope, Slough.—25th May, 
1881. 

2340. Screw Propetters, T. Turton and G. Allibon, 
Liverpool.—27th May, 1881 

2388. EvaporaTine Apparatus, W. R. Lake, London. 

—A communication from C. Lachaize and C. Téte- 

vuide.—8lst May, 1881. 

2423. Orcanic Susstances, W. L. Wise, London.— 
Com. from Dr. Grouven,—lst June, 1881. 

2456. AXLE Boxes, J. Bottomley, Manchester.—4th 
June, 1881. 

2469, Sewina Macuines, C. Pieper, Berlin.—A com- 
munication from E. Brtincker,—7th June, 1881. 

2748. Feepinc Woot, W. Cliffe and T. E. Ainley, Gol- 
car.—23rd June, 1881. 

2759. Door Latcues, 8. L, Coales, Newport Pagnell. 

—24th June, 1881. 

8037. SecurING Jornts, J. Gooddy, Wombwell.—1l1th 
July, 1881. 

$540. Matcu Boxes, R. H. Thompson, Oakley-road, 
London.—1l5th August, 1881. 

3805. VELocipEDEs, J. Humpage, Brunswick-street, 
Bristol.—lst September, 1881. 


Last day for fling opposition, 18th October, 1881. 

2005. Paper Ciotu, W. T. Harvey, High Holborn, 
London.—9th May, 1881. 

2252. ANNEALING FurNAcEs, E. James, Tipton, and E. 
Handley, Birmingham.—24th May, 1881. 

2259. Foc-norn Apparatus, H. J. Haddan, London. 
—Com. from O, C, Hansen.—24th May, 1881. 

2278. Coupttnes, A. Verity, Bramley, near Leeds. 
24th May, 1881. 

2299. CLEANING Revotvinc Screens, W. H. Price, 
Wrexham.—-25th May, 1881. 

2313. by Faprics, &c., F. McCance, Belfast.—26th 
May, 1 

2324. Biscuits, W. I. Palmer, Reading. — 
26th May, 1 

7. Field, Birmingham.—27th May, 


881 

2342, BRICK-MAKING Macnines, F., J. and E, Firth, 
Dewsbury.—27th May, 1881. 

2371. STRAINER Piates, J. H. Annandale, Lasswade. 
—30th May, 1881. 

2412. ORNAMENTAL SurrFaces, J. Cowan and O, Stuart, 
Liverpool.—lst June, 1881. 

2422. Fiurp Meter, W. R. Lake, London.—A commu- 
nication from L. J. E. Jacquet.—ls¢ 

2501. Supportinc LOOKING-GLASSEs, W. inde, 
Oseney-crescent, London,—8th June, 1381. 


2509. Roses of Waterine Cans, J. Ludlow, Birming- 
ham.—9th June, 1881. 

2510. LING Borties, R. Bardsley, Manchester.—9th 
June, 1 

2532, ELECTRIC Cases, G. E, Gourard, London.— 
Com. from P. Delany & E. Johnson.. —10th June, 1881. 

Ririe, J. F. Fuller, Dublin.—llth June, 


2658. ON -SAVING APPARATUS, A. D, Roth, Blackheath. 
—lith June, 1881 

2715. Neck-tixs, J. Thomas and B. White, Wood- 
street, London.—21st June, 1881. 

2826. ELEcrRic Fuses, D. Johnson, Chester, and E. 
Spon, Bishopsgate-street, London.—28th June, 1881. 

2914. CompounD ReseMBLING Woop, C. D, Abel, Lon- 
don.—Com. from B, Harras.—4th July, 1881. 

2961. Gas Moror Encines, C. G. Beec! ey, Liverpool. 
—6th July, 1881. 

3139. Lamps, W. R. Lake, London.—A communication 
from E. Requa and F, Lambert.—19th July, 1881. 

$448. Axe, &c., Boxes, J. Hooley, High-street, Mac- 
clesfield.—9th August, 1881. 

3534. SuoEs for Horses, E. Brewer, London.—A com- 

ion from E. Schneider.—13th August, 1881. 

3557. Cueck-action for Pranorortes, J. Brinsmead, 
Wigmore-street, London.—l6th August, 1881. 

3582. Waste WaTER Preventers, C. Winn, Birming- 

m.—17th August, 1881. 

3799. Execrric Lamps, W. Crookes, Ludgate-hill, 
London.—31st August, 1881. 

3943. PreuMATic ACCUMULATOR, J. Wetter, New Wands- 
worth.—A communication from M. Scharfberg.— 
12th September, 1881. 

3985. Door Knoss, H. H. Lake, London.—A commu- 
nication from C. Harrington.—15th September, 1881. 

3995. TRANSPORTING, &c., Fruits, H. Bonneville, Lon- 
don.—Com. from D. Corniliac,—16th ‘Se ptember, 1881. 

4004. Cases, W. R. Lake, London.—A communication 
from C. W. Livermore.—16th September, 1881, 


Patents Sealed. 
(List of Letters F yal which passed the Great Seal on 
the 23rd September, 1881.) 
1121. Cast ae Pors, J. V. Hope, Wednesbury.—15t 
March, 188 
1321. oll Apparatus, J. B. Moscrop, Stratford. 


—24th March, 1881. 
“arnold, Barnsley.—24th March, 


1328. Ww. 
1881. 

1337. Looms, W. Priestley and W. Deighton, Bradford. 
—25th March, 1881. 

1347. ComBixe Woot, J. Midgley, Bradford.—26th 
March, 1881. 

1353. Supptyinc Districts with Steam, T. Ritson, 
Greenock.—26th March, 

1359. Screw PROPELLERS, N N. D. Spartali, Liverpool.— 
—26th March, 1881. 

1377. Arninc Gussets, &c., W. Sachs, Berlin.—29th 
March, 1881. 

1380. ORNAMENTAL ScREENS, W. E. Crowther, Man- 
chester.—29th March, 1881. 

—— J. Clayton, Bradford.—29th March, 

1402. Costume Sranps, J. 
London.—30th March, 1881. 

1414. Leap, &c., Pires, J. 8. Rigby, Farnworth, and 
J. Mangnall, Manchester.—31s¢ March, 1881. 

1416. PNeumMaTic REVOLUTION IxpicaTors, A. Buden- 
berg, Manchester.—3lst March, 1881. 

1446. Venetian T. Kauffman, Cologne.—1st 
April, 1881. 

1457. VENTILATING "Vpn R. H. Reeves, Park- 
hurst.—2nd April, 1881. 

1475. Wixpow Buixps, W. H. Dandy, Great Driffield. 
—5hth April, 1 

C. H. Chadburn, Liverpool.—ith April, 


hettle, Stepney Green, 


1500. for Tramways, E. Frtre, Antwerp.—6th 
April, 1881. 

1587. Minera. Ort, W. Young, Losswade, Midlothian. 
—12th April, 1881. 

1678. Removinc VecETaBsLe Fisre, J. H. Riley, Bury. 
—16th April, 1881. 

1711, Wearinc APPAREL, J. Ramsay, Glasgow.—20h 
April, 1881. 

2105. ORNAMENTAL Empossep Faprics, F. C. Jeune, 
Queen Victoria-street, London.—13th May, 1881. 

Lupricators, F. Wolff, Copenhagen.— 18th May, 


2251. BREECH-LOADING Mecuanism, G. Quick, Buxted. 
—24th May, 1881. 

2449. MEASURING 1 oe C. V. Boys, Wing, Oak- 

am.—3rd July, 188 

2647. L . A. Groth, Tinsbury- 
pavement, London.—17th June, 1881. 

3057. Boors and Suoes, C. Lion, ‘Crispin-street, Spital- 
fields, London.—12th July, 1881. 

3141. Tooru-BrusHEs, G. Gillies, Cloudesley-street, 
London.—19th July, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 27th September, 1881.) 

1366. Drain Traps, F. W. Hagen and G. C. Akrigg, 

Kingston-upon-Hull.—2sth March, 1881. 

1367. Cemines, T. Wrigley, Chancery-lane, London.— 
28th March, 1831. 

1386. Utitisina Liguip Fre:, H. N. Crellin, jun., 
Parkside, Richmond, and C. 8. Rolfe, Westminster. 

—29th March, 1881. 

1388. Gas ENGINES, J. A. Ewins and H. Newman, Bir- 
mingham.—29th March, 1881. 

1399. CoaTING SHEETS or Piates, I. Matthews, Aber- 
carne.—30th March, 1881. 

1400. TreaTING Biscuits, F. H. F. Engel, Hamburg.— 
—30th March, 1881. 

1412. Carsons, J. Scottand W H. Akester, Newcastle- 
upon-Tyne.—3lst March, 1881. 

1418. Weavine Faprics, W. Strang, Glasgow.—3lst 
March, 1881. 

1425. Screws, J. Mackintire, Tudor-strect, London.— 
31st March, 1881. 

1429. Sanitary Recepracces, J. Turnerand J. Robert- 
shaw, Manchester.—3lst March, 1881. 

1430. Rattway Brakes, E. W. Furrell, Strand, 
London.—lst April, 1881. 

1431. Macuinery, W. Morgan- South- 
ampton-buildings, London.—Ist A pri, 1 

1435. ENCLOSING MaTERIALs, W. A. G. Schdnheyder, 
Stoke Newington, London.—lst April, 1881. 

1456. FiRE-EXTINGUISHER, W. H. Beck, Cannon-street, 
London.—2nd April, 1881. 

1458. Feepinc SHeer Paper, P. M. Justice, South- 
ampton-buildings, London.—2rd April, 1881. 

1460. Rakes of HARVESTERS, Vaughan, Chancery- 
lane, London.—2rd April, 1 

1462. ARRANGING TyPEs, F. Wicks, Glasgow.—4th 


April, 

1479. Wire HEatps, H. B. Barlow, Manchester.—5th 
April, 1881. 

1498. Casinets, R. Kerr, Paisley.—6th April, 1881. 

1526. EuEcrric Lamps, J. D. F. Andrews, Regency- 
street, Westminster.—7th April, 1881. 

1539. Brakes, W. L. Jackson, Manchester. —8th 
April, 1881. 

1559, SUPPORTING PHorocrarnic Fitms, A. Pumphrey, 
Birmingham.—9th Apri/, 1881. 

1596. ELectric Lamps, A. W. L. Reddie, Chancery- 
lane, London.—12th ‘April, 1881. 

1612. Power Looms, J., F., and G. Priestley, Brad- 
ford.—13th April, 

1628, Drarys, G. E. Mibeard, Ken- 
sington, and T. Crapper, Chelsea.—13th April, 1881. 

1647. PENCIL Hotpers, P. Lawrence, Farringdon- 
street, London. —l4th’ April, 1881. 

1686. PROTEINE SUBSTANCES, H. H. Lake, Southamp- 
ton-buildings, London.—1Sth April, 1881. 

1724, RecuLaTING Apparatus, W. R. Lake, Southamp- 
ton-buildings, London.—20th April, 1881. 

1807. Stipe Vatves, A. M. Clark, Chancery-lane, 

London.—26th April, 1881. 

2182. TREATING Orgs, J. Hargreaves .nd T. Robinson, 

Widnes,—19¢% May, 1881. 
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2235. Urizisinc Purpce Ore, J. H. Sanders, Abchurch- 
lane, London.—2lst May, 1881. 

2988. TeLEPHonic Apparatus, G. L. Anders, Lombard- 
street, London.—7th July, 1881. 

$012. Compounns for Castinos, J. J. Sachs, Sunbury. 
—Sth July, 1831. 

3032. ReeuLatine Evectric CuRRENts, Sir W. Thom- 
son, Lanark.—9th July, 1881. 

3069. Intumiatine Gas, W. R. Lake, Southampton- 
buildings, London.—13th July, 1881. 

3114. Roors, W. R. Lake, Southampton-buildings, 
London.—l6th July, 1881. 

3206. SHEAF-BINDING Mecuanism, H. H. Lake, South- 
ampton-buildings, London.—22nd July, 1881. 

3234. ILLuminatine Gas, 8. Pitt, Sutton.—23rd July, 


1881. 

$283. Execrric Generators, 8. Pitt, Sutton.—26th 
July, 1881. 

3295. Sprxninc Yarns, T. Lawson, Leeds.—27th July, 
1881. 


List of Specifications published d th 
week ending September 24th, 1881. 
1171*, 4d.; 272*, ad.; 2362*, 4d.; 2131*, 4d.; 4008, 6d. 
295, 2d.; , 2d.; 475, 6d.; 544, 6d.; 573, 1s.; 575, 4d. 
577, 8d.; 587, Sd.; 589, 6d.; 591, 6d.; 607, 1s. 4d.; 611, 6d. 


€15, 1s. 4d.; 620, 10d. ; 622, 10d.: 631, 8d.; 635, 6d. 


> 
> 


656, 6d.; 660, 6d.; 665, 6d.; 668, 6d.; 672, 6d.; 6738, 4d.; 
4d.; 7% 
bd.; 

80, 2d.: 
788, 2d.; 
8, 2d.; 
6d.; 
.; 8 816, 2d.; 
$17, 2d.; § > 823, 2d.; 
$25, 2d.; $3 $33, 2d.; 836, 4d.; 
$38, 2d.; ; $49, 4d.; 
$52, 2d.; 853, 6d.; 854, 2d.; 899, 6d.; 964, 4d.; 965, 4d.; 
966, 4d.; 967, 4d.; 970, 6d.; 989, 6d.; 1656, 6d.; 1074, 6d.; 
1204, 2d.; 1480, 6d.; 1967, 2d.; 2566, 6d.; 2772, 6d.; 


*.* Specifications will be forwarded by pes from 
the Patent-office on receipt of the amount of price and 
=. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty’s 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


295. Rerriceratisc Apparatus, J. Gwynne.—22nd 
January, 1881.—{Void.) 2d. 

The air compressing and cold air cylinders are 
arranged overhead and vertically, so that they are 
kept dry and free from dirt and oil, and long pipes for 
connecting the cylinders with the cold chamber are 
dispensed with. All the cooling is effected by surface 
contact, so that water has not to be mixed with the 
air and afterwards withdrawn. 


385. Curonocrapus, J. H. Johnson.—28th January, 
1881.—{A communication from A. L. Strasburger.)— 
(Void.) 2d. 

This relates to means for setting the hand of the 
chronograph in motion orstopping it instantaneously at 
any given point on the dial, or return it to zero at will. 
475. up Carpets, P. Jensen. 

February, 1881.{A communication from 
Messieurs Mayer, Langfelder, and Hammerschlag.) 


6d. 

The carpet to be cleaned is by means of a serrated 
appliance fastened to a jointed endless belt or web, 
that it can be passed round a series of rolls. At or 
above the first roll, which may be the driving one, is 
placed a brush which is adjustable, and which serves 
to free the carpet from the light surface dust before it 
comes to the beaters; it also raises the nap of the 
wool, and thus prepares it for the beating. The 
carpet having been thoroughly beaten is removed from 
the clamps and placed on a truck or carriage, one end 
of the carpet being jambed into a slit in a spindle on 
the carriage, and by means of a handle on the spindle 
wound thereon, thus avoiding all folding or creasing. 
544. Appliances FoR CONSOLIDATION AND WORKING 

or Metats, &c., D. Adamson.—9th Februarg, 1881. 


6d. 

The drawing is a front elevation in section of a 
press for consolidating and compressing metals, &c. 
Ais the bed-plate connected by two standards B to 
the entablature C; D is the cylinder cast with the 
entablature; E is the piston cast with the rod or 


ram F. There are two stud pins El, which prevent 
the piston turning on the cylinder, and cause the die 
G to descend in a proper position. The die—shaped 
to form a manhole-plate—is fixed to the end of the 


rod F. H is a corresponding die fitted on the bed- 
plate A. 
573. Apparatus FOR CORRECTLY TRANSCRIBING 


MusicaL Compositions, A. P. Hodgson.—10th Feb- 
ruary, 1881. Is. 

This relates to an instrument for transcribing music 
formed by combining an upright piano with a print- 
ing apparatus and noting instrument. 

575. Avsornent Fasric, R. H. Smithett.—10th Feb- 
ruery, 188), 4d. 

This consists in manufacturing the material from 
asbestos. 

5177. Compounp Marrixe Steam Enoines, A. C. Kirk. 
—1l0th February, 1881. 8d. 

This relates to constructing marine engines so as to 
expand the steam through three stages, two cylinders 
being employed for the third stage. 

587. Hypraviic Cranes, &., F. W. Walker.—l0th 
February, 1881. 8d. 

This consists, First, in means for varying the power 
of an hydraulic crane by the use of a doubled chain, 
of which one limb can at pleasure be locked fast, so 
that when the doubled chain is taken up by the ram 
it operates on the load either by one limb only or by 
both limbs, as the case may be; Secondly, in the 
method of constructing ingot cranes, so that the beam 
of the crane and the rising parts are at all times 
(when the crane is in use) nearly water borne by 


re water acting constantly within a cylinder 
meath a supporting ram, the load being lifted and 
lowered by supplying and withdrawing pressure 
water to and from another cylinder or cylinders, to 
act beneath a lifting ram or rams contained therein. 
589. MaNncLinc anp Wrincinc Macuines, N. Tap- 
holme.—-l0th February, 1881. 6d. 

This consists essentially in so forming the framing 
and other parts of a mangling and ine 
as that it will disa) below and be retained in the 
stand, and further consists in so making the stand 
and cover of the said machine as that it will form a 
table, which can be used as an ordinary article of fur- 
niture (say for kitchen use), the said machine being 
clear of the top of the table or cover when not in use, 
and the said top or cover having the appearance of 
and being capable of use as an ordinary table top. 
591. ApvsustaBLe TaBLe, W. R. Lake.—1l0th February, 

1881.—{A communication from A. F. Mauchain.) 


6d. 

This relates to an adjustable table, the mechanism 
of which permits the top or slab to assume a hori- 
zontal, inclined, or vertical position, and to be 
adjusted longitudinally with regard to its foot or sup- 
port in either direction. 

611. Brewine, &., W. W. Davenport.—12th February, 
tional elevation of 
e drawing is a sectional elevation of ap tus 
where the required heat is obtained from ar A is 
the ordinary mash tun; Bthe perforated false bottom ; 
Care two pipes—but this number may be increased— 
opening into the space D between the bottom E of the 
mash tun and the perforated false bottom. The said 
ipes communicate by means of the inclined connect- 
g pipes F with the central vertical pipe G, which 


extends nearly to the top of the mash tun A, the upper 

part moving telescope-wise within the lower part, so 

as to regulate the height of the said central tube, 
according to the quantity of “ goods” being treated. 

The upper part of the vertical pipe G is perforated. 

H is the receiver or cistern, in which are placed the 

pipes F and part of the pipe G, the said receiver H 

containing water heated by any suitable furnace I or by 

any other suitable means. J is a separate cistern com- 

municating with the cistern H and provided with a 

graduated rod K and ball cock L for regulating the 

uantity of water in the cistern H, and consequently 

@ degree of heut in the mash tun A. 

615. Macuines For TENTERING Farics, J. Ashworth. 

—4th February, 1881. 13s. 4d. 

This consists, First, in the use of steam pipes placed 
near the gills or slips, combined with covers or defiec- 
tors and shield plates ; Secondly, in the constructlon 
of toothed gills for tentering machines, where the 
teeth are cranked or made to overhang the gill plate; 
Thirdly, in arrangements for preventing the selvages 
from being drawn too tightly upon the teeth of the 

; Fourthly, giving a to-and-fro motion to the 
brushes or their equivalents; Fifthly, arrangements 
placed under these machines for heating air. Several 
other improvements are described. 

620. APppaRATUs FoR AIDING THE PackiNc oF Sucar, 
&c., In Casks, &c., A. Scott, jun., and J. D. Scott.— 
14th February, 1881. 10d. 

_ This relates to apparatus for facilitating and render- 

ing more thorough the filling of sugar or other 

granular or powdered materials into casks or other 
receptacles by subjecting the casks or other recep- 


tacles while being filled to a compound shal ing 
action brought about by a series of vertical upwa 
and downward motions, combined with or succeeded 
by one or more side tilts or angular falls. The draw- 
ing is a vertical section of an apparatus constructed 
according to one modification. 

622. Coast Derences, T. &. Timby.—14th February, 
1881. 10d. 

This consists principally in 2 tower or turret made 
to revolve on a vertical axis, and mounted either 
directly or indirectly on suitable ways so as to move 
around or ially around another centre or centres, 
either in a concentric or excentric line for mounting, 
moving, training, or handling guns. 

631. ConTixnvous aNp AvTomaTic Rartway BRAKE 
Apparatus, &., W. L. Wise.—l4th February, 1881. 
—(A communication from J. F. Carpenter.) 8d. 

A hose ae is provided with an automatic 
arrangement for closing the entrance to the hose pipes 

imult. y with the pling thereof, and open- 


WS 


ing the entrance to the pipes simultaneously with the 


main portions of the apparatus are placed together. 
As a means of uniting hose to couplings without the 
use of clamps or bands, an arrangement is employed, 
according to which there is combined with the inside 
nipple of the coupling an outside nipple or case, split, 
slit, or divided into several segments, which are 
pressed on to the hose to lock the same fast to the 
coupling. 

635. Apparatus ror Securinc Tupes STEAM 
BorLers AND ConpDENSERS, &c., W. Tully.—1l5th 
February, 1881. 6d. 

The apparatus consists essentially of a mandril C 
fitted in a cylinder or case A and adapted to be 
adjusted longitudinally by a screw F or other suitable 


means in bination th seg ts D interposed 
between the said mandril and a series of rollers or 
pieces E projecting through apertures or slots in a 
circular chamber B. 


638. Bicycies, J. H. Palmer.—l5th February, 
1881. 6d. 


This consists, First, in the combination of sprin 
having freedom of play, forward and backward ; 
Secondly, in the met of attaching the handle or 
starting bar ; Thirdly, in the use of a joint to connect 
the support of the trailing wheel to the framework of 
the machine, and a spring to regulate the action of 
the said joint. 

644. Heatine, CooLrne, AND VENTILATING, 

G. B. Pritchett.—1ith February, 1881. 6d. 

This consists mainly of modifications and improve- 
ments on patent No. 1613, a.p. 1880. Doubled plates 
formed of suitable shapes are adjusted to and placed 
over or in connection with gas, oil, coal, or other com- 
bustible materials. 

648. Securing tHe Hanpies or Cross-cut Saws, 
&e., A. J. and R. F. Drury.—15th February, 1881. 6d. 
This consists in the use of one or more rings or 

ferules arranged to pass partly through a correspond- 
ingly shaped hole in a saw blade, or in other analogous 
articles, in combination with a handle having a slit 
for the purpose of securing the said handle to the saw 
or other article. 


649. Governors ror Stream Enorines, &c., 
Schmitz-Werotte.—15th February, 1881. 10d. 

This relates to improvements in ‘ cataract” 
_——— of the kind described in patent No. 943, 

ted 10th March, 1879, and consists essentially in the 
combination of a conical centre or axis containing 
ports and passages to suction and delivery chambers, 
with a revolving disc or pump body containing a 
number of pump chambers or radial to the 
said conical centre or axis, and fitted with pistons. 


652. Friction AppaRaTUs FOR COMMUNICATING 
Rotary Motion FROM ONE SHAFT TO ANOTHER, J. 
Walker.—15ith February, 1881.—(A communication 
Jrom H. Himeand Co.) 6d. 

The driving band passes over a pulley I on the same 
axle F with a cone G. The latter, by means of the 
friction of an india-rubber covered friction wheel, 
drives a second cone N placed parallel with but oppo- 
site to the first cone. Upon the axle M of the second 


cone is fixed a pulley from which the machine is 
driven. The axle 8 of the friction wheel is free to 
move longitudinally in its bearings and is embraced 
at one end by the forked end of the bent lever U 
actuated by a treadle fixed by the machine. 


653. Stoves ror Heatinc, LicuTinc, AND VENTI- 
W. A. G. Schonheyder.—l5th February, 1831. 
ls. 2d, 

This consists in constructing stoves for heating and 
ventilating purposes with a base having an air supply 
from the outer atmosphere, an exit into a flue, an 
opening or openings into the room, and a reversin 
valve, these being so combined and arran 
that in one position of the valve the fresh air 
from the supply into the base and thence into the 
stove, whence it issues into the room, from which the 
vitiated air escapes into the base, and thence through 
the exit to the chimney, while in another position of 
the valve the air supply enters the room from the » 
the vitiated air escaping through the body of the 
stove to the exit. 


655. Armourep Vessex, &., J. H. Johnson.—15th 
February, 1881.—(A communication from N. B. 
k 


This consists principally of a war vessel in which a 
main shield of convex or other equivalent deflecting 
form for protecting the vital parts of the hull is com- 
bined with a turret or gun shield, elevated or project- 
ing above the said main shield, and constructed so as 
to present to the projectile only an acute angled 
deflecting surface. 

656. Umpretias anp Parasors, J. Jarman and J. 
Sambrook.—l5th February, 1881. 6 

This relates to improvements on patent No. 4163, 
A.D. 1879, The notches for the ribs or stretchers are 
made only in one of the parts, and the other part is 
made plain, and without notches, and each of the 

is screw threaded, so that they can be readily 
and safely united. 
660. Sizinc Macuines, BE. and S. Tweedale.—16th Feb- 
ruary, 1881. 6d. 

Where but one roller is employed, it is made in two 
len; and mounted upon a shaft or axis, one 
portion or length being loose on the axis; the joint 
or part of contact between the two portions consti- 
tuting the said rollers are oblique or inclined, so that 
the frictional contact between the roll:r and beam or 
the yarn therein causes the parts of the roller to 
diverge, and so fill in the whole spac: or length of 
beam between the flanges thereof. 

665. Securine THE TEETH oF Rakes, P. Pierce.—16th 
February, 1881. 6d. 

This consists in the employment of a projection or 
projections on a collar, or on the tooth itself or their 
equivalents, for locking the said teeth in or to the 
~ and secured to the said barrel by a wedge or 

in. 


&e., H. J. Swindley.—16th February, 


coupling of the same. Such automatic art t 
is an apparatus consisting of two main portions, in 
each of which there is a plug cock. The two plugs 
are so formed as that a of each will engage with 


a suitably formed part ot the other plug when the two 


ist , First, in the arrangement of a central 
pin so constructed as to afford a bearing surface 
through the neck, at the same time that there is a 


bearing surface also on the top and bottom of the neck ; 
Secondly, in the use of a t-coned nut in combina- 


tion with an outer bearing surface to clamp and grip 
a pin or bolt passing through the nut; Thirdly, in the 
manner of fixing and securing the step. 
672. Looms, BE. Jackson.—16th February, 1881. 6d. 
The object is to supersede the use of catches and 
ratchet wheels hitherto used in the taking up of the 
cloth beam, dispensing with friction rollers, levers, 
and weights where now in use, and consists in sub- 
stituting a wheel without teeth, by preference a 
ved wheel ©, and other mechanism, in lieu of 
ratchet wheel and pawls or catches. This ved 
wheel is fixed on a shaft in lieu of a ratchet wheel, on 
the other end of which is the change wheel gearing 
into wheels in connection with the piece beam, an 


this beam is revolved by the intermittent action of an 
excentric driving pawl actuated by the sword of the 
loom through a series of levers. When the weft 
breaks, or is used from off the bobbin of the shuttle 
the loom is prevented taking up the cloth by means of 
levers in connection with the ordinary slackening rod, 
which, when actuated by ordinary weft fork in the 
usual manner, raises the driving pawl from off the 
grooved wheel, the wheel being prevented from 
revolving in the opposite direction by means of 
another excentric pawl locking in the wheel and 
keeping the same stationary. 
673. Sarery Vatves ror Borers, J. D. Adams.— 
16th February, 1881. 4d. 

A is the part of an air vessel formed at the bottom 
in such a manner that it may be secured to the boiler ; 
B is the upper part or cover of the vessel: C is a tube 
descending from the top of the cover nearly to the 
bottom of the vessel. The cover B is also shaped so as 
to form an upward prolongation of this tube. The top 
of this tub extension is closed by the valve D, 


from which hangs a frame E that has a flange E! 

jecting outwards from it all around its lower end: F 
are annular weights carried by the frame E; G is a 
disc which is interposed between the inlet to the 
vessel A and the lower end of the tube C; this disc 
serves to direct outwards into the air vessel any water 
which may rise up through the inlet and prevent it 

passing directly into the tube C. 

675. Suprortinc anp AvromaTic BRAKE 
Hose Covp.ines, &., W. 8. Paterson.—16th Feb- 
ruary, 1881. 6d. 

This consists in the use for supporting and holding, 
for the purposes of examination and repair, automatic 
brake hose couplings and other apparatus attached by 
flexible connections to railway vehicles, of an attach- 
ment constructed to receive and hold, as in a vice or 
spanner, the coupling or apparatus to be examined or 
operated on, and provided with an eye or eyes that 
can be slipped over and take a bearing upon a draw 
hook or lamp iron attached to the said vehicle. 

679. TricycLes anv Bicycies, J. Harrington.—l6th 
February, 1881. 6d. 

This consists in forming rings and grooves around 
the ends of the neck pin of a Bicycle or tricycle to fit 
correspondingly shaped bearings formed or fixed in 
the head. 

680. Hermeticatty Securinc toe Heaps, Covers, 
or Lips or Various Vessets, N. Thompson.—l6th 
February, 1881. 6d. 

This relates to the my om of levers acting 
together in pairs to force a head, cover, or lid to its 
seat. 


682. Apparatus For CUTTING PAPER AND OTHER 
MATERIALS FOR MANUFACTURE oF Hats, & Wilde, 
and J. Carter.—lith February, 1881. 6d. 

This consists in applying a lathe with a face plate or 
chuck, such as are used for Nee ee turning, com- 
bined with templates and means for holding the paper 
upon the face plate or chuck, and a guide for adjusting 
the paper or materials and the template or shape upon 
the face or chuck. 


685. Securinc Tires tro Wueets, D. M. Yeomans — 
17th February, 1881. 6d. 

This consists in fastening or securing tires or outer 
rings to wheels by forming the contact surface of the 
rim or other periphery with the tire, or of a portion or 
portions thereof, oval or excentric, or by forming or 
arranging the contact surface of the tire, or tire and 
rim, or peripheral portion of the body with the 


securing clips or contiguous rings, or one of them, 
or vy or by both methods in con- 
junction. 


Dresstnc Fiour, Mippiinos, &c., T. F. Hind 
and R. Lund.—lith February, 1881. 6d. 
This consists in arranging the blades upon revolving 


beaters of centrifugal dressing reels at ve pow angle 

at the supply end than at the outlet or end. 

690. Sreamine TexTILE Faprics, J. Parkinson.—lith 
February, 1881. 4d. 

The apparatus consists externally of a box or vessel 
closed at the bottom and open at the top. Above the 
bottom of this vessel is a false bottom, which is 
perforated all over, so that steam being admitted to 
the space below the false bottom will through the 
same into the vessel. Above the bottom is a 
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copper cylinder extending across the centre of the 
vessel, and above the top of the vessel is a steam pi: 
of similar diameter, which is connected with 
count cylinder, and also by a supply pipe with the 
boiler. 


693.7SuBMARINE oR Supaqueous Boats or VESSELS, 
T. Nordenfelt,—17th 


the engines whilst the vessel is submerged ; Secondly, 
in providing the said vessels with descending or 
vertical pee | apparatus, which whilst in motion 
is capable of sinking the vessel beneath the surface 
whilst the vessel is lighter than the water which it 
lisplaces ; Thirdly, in providing the said vessel with 
automatically-ac longitudinal stability rudders 
controlled by hydraulic or other motor apparatus and 
a plumb weight. 


307. Roratina Vatves, P. Brotherhood.—17th 
February, 1881. 
This consists in the construction of rotating slide 
valves in the form of a hollow ring divided into two 
compartments, one having an opening in the outer 


riphery, and the other having an opening in the 
periphery, and both lateral openin, 
equal on each side corresponding with ports in side 


When one saw frame is travelling from left to right 
the other is travelling from right to left. 
‘721. Lininc or Stream Enoine Cy.inpers, R. 
Allfrey.—19th February, 1881. 6d. 
This consists in connecting the liner with the 


cylinder by means of a ring made elastic in the 
direction of the length of the cylinder, The form of 
the coupling piece C is shown of the U-shaped type 


722. Rorary Enoines, B. A. Brydges.—19th Feb- 
1881.—(A communication from R. Lehmann.) 


When applied as steam motors the condensed steam 
is automatically removed from the cylinder, the lubri- 
cating arrangement being also automatic. The auto- 
matic regulation of the worn parts is attained b 
arranging the slides in such manner that they 
have steam-tight contact with the cylinder only when 
they commence their action. 


'726. Lerrers, Papers, &c., nto VOLUMES, 
B. J. B, Mills.—19th February, 1881.—(A commu- 
nication from = Société Depoix Lefevre.}—{Not pro- 

i 4 


ceeded with. 
The binding is of the type of those in which the dif- 
cord furnished with tags at their ends, 


732. A Maonetic Fire ANNIHILATOR, W. Walker.— 
2lat February, 1881. 4d. 

This invention relates to the extinguishing of fires 
by the use of water that has been acted on by a 
magnet. Magnets are fixed in a vessel containing the 
water to be used, and it is then forced through a 
delivery pipe. The apparatus may be attached to a 
fire-engine, or to any ordinary service of water. On 
the water coming into contact with the fire it becomes 


cheeks, between which the valve revolves, the pr 
on the valve in all directions being balanced. 


699. anv Separatino Porators, R. A. Clark. 
—l7th February, 1881. 

This consists, First, in the combination in a potato 
dig, and separating machine of digging apparatus 
with a cylindrical or conical riddle revolving with its 
axis in or close to and parallel with the centre line of 
the machine; Secondly, in a yoke a with 
journals rigidly attached thereto, and with a hiatus in 
the centre to allow of the e of a trough through 
the widest part when the diameter of the riddle is too 
small, or there be other impediments to its conve- 
niently passing above the axle. 

700. TrovcH orn MvuttipLe WarTer-cLosets, H. B. 
Scott and H. V. R. Read.—17th February, 1881. 4d. 

This relates to the combination of an intermittent 

syphon with the trough of a multiple water-closet. 


702. Fioor Cramps, G. Butler.—18th February, 1881. 
6d. 


This relates to the arrangement of floor cramps, 
whereby they are rendered self-cramping to the joists 
and self-releasing therefrom when a lever or a pawl is 
removed by hand or by the foot. 


"704. Manuracture or Corks, S. Des Veeur.—18th 
February, 1881.—(A communication from EB. Gaston.) 


6d. 
This consists, First, in machines for forming corks 
into cylindrical or taper form, in supplying the corks 

(previously cut into approximately square form) to 

gripping jaws roughly compressing the cork in combi- 

nation with rotating hollow dies for shaping the 
same ; Secondly, in the method of alternately feedin, 
the corks to the jaws and dies by a double-end 

lunger; Thirdly, in hi for polishing or finish- 
aes corks, of revolving drums having internally and 
op pon fl rotating cylinders or wheels to hold and 
outs corks held by them against a sliding knife or 
knives to cut or finish the same. 

‘709. Concrete orn Cement Pipes, J. W. Butler and 
M. Dale.—18th February, 1881.—(Partly a commu 
nication from C. A. Berthelet.) 6d. 

This relates to the method and apparatus for the 


the trench pared for the pipe, the said cylinder 
being soovthel with a piston or plunger, which is 


through the pipe, the pipe being thus made in a con- 


713. Om Cans orn Om Feepers, L. Field.—18th 
February, 1881. 6d. 

This contin, First, in the arrangement of a valve 
and its seat at or near the termination of the delivery 
spout of the oil can or oil feeders; Secondly, in 
arrangements for opening and closing the nozzles of 
oil cans or oil feeders as are made to eject the oil from 
the nozzles on pressing inwards the elastic bottoms or 
sides of the oil cans or oil feeders. 

'714. Sawinc Macuines, S. W. Worssam, — 18th 
February, 1881. 6d. 

In the drawing A A! are two independent horizontal 
cross guides arranged es at opposite sides of 
suitable uprights. Each horizontal cross guide carries 


a swing frame B B' fitted with one or more saws. The 
swing frames carrying the saws are reciprocated by 
means of two independent connecting rods D Dl 
taking motion from a double throw crank shaft E. 


decomposed (the oxygen and hydrogen contained in 
it being separated). The carbon arising from the 
burnt debris immediately combines with the oxygen. 
Carbonic oxide and carbonic acid gas are thus gene- 
rated, which put out the fire. 


‘733. Improvements Steam Gauces, &., FOR 
DUCING SIGNALS WHEN THEIR INDICES SHOW A 
Pressure, &c., EXCEEDING THE LIMITS FOR WHICH 
ApsusTED, W. R. Oswald.—21st February, 

In this invention contact pieces, connected by a 
battery, are provided in connection with the gauges, 
and are so arranged that when the index finger of the 
gauge comes in contact with either of the terminals 
an electric circuit is completed or broken, and a bell 
or other audible or visible signal is actuated, so that it 
can be told at a glance whether too much pressure or 
too low a vacuum are the cause of the signal. 


'742. Compounp Brake Apparatus, W. J. Adams.— 
2lst February, 1881. 6d. 

This relates to combining pneumatic brakes with 
steam brakes by means of apparatus consisting essen- 
tially of a steam valve controlled by a piston or pneu- 
matic lever, which receives its impulse from the pneu- 
matic brake apparatus. 


'743. Comprounp Stream Enoines, H. H. Lake,—2lst 
February, 1881.—(A communication from J. W. 


This relates to the binati y 
whose pistons are connected to one piston rod with 
slide valves adapted to admit live steam alternately to 
the opposite ends of each cylinder only, and to allow 
the steam after actuating the piston of each cylinder 
to pass freely to their other sides whilst the live steam 
is actuating the other piston. 


'744. Door CHarns or Door Fastentnas, H. Skerrett. 
—2lst February, 1881. 6d. 

This consists in making door chains or door fasten- 
ings essentially of a longitudinally slotted link 
secured by a chain to the door frame, and of a 
necked stud or pin fixed on the door, the said link 
bein, cted with and di ted fi 


& rom the said 
necked stud or pin for fastening and unfastening the 
door ; also making at the chain end of the slotted link 


across slot or slots opening into the longitudinal or 
princiyal slot. 


746. Barometers, &., F. H. F. Enyel.—2ist Feb- 
aia 1881.—(A communication from J. D. Moller.) 


This consists in an aneroid barometer or a mano- 
meter of the transmission of the movements of the 
diaphragm to the indicating hand or pointer by 
means of a screw and nut, either of which may 
be attached to or connected with the diaphragm, 
or may be fixed to or form of the indicating 
hand or pointer, or be carried by a transmitting lever. 


'751. TREATMENT OF Roots AND Fruits TO PRODUCE A 
SUBSTITUTE FOR Correk, R. Stone.—22nd February, 
1881.—(Not proceeded with.) 2d. 

Roots, such as beet, carrots, parsnips, &c., are torn 
up by rolls and the juice is extracted. They are then 
roasted. With the roots, fruits are used, which are 
dried or roasted in the same manner as the roots. 


'755. Boxes or Busnes or CARRIAGE AXLES, J. Grice. 
—22nd February, 1881. 6d. 

The object is to vent noise in the working of 
axles and their boxes, and to prevent or 

reduce the wear of the washers emplo: Ais the 
axle-box, and B the front collar, which is in one piece 
with the box. C isan inner separate collar, with an 
internal flange D, which, when the collar is screwed 


home on the axle-box, abuts closely against the end 
and forms a tight joint to prevent the escape of the 
lubricant. The front collar holds a broad washer E, 
against which the flange of the screw nut F, which is 
screwed on the end of the arm G of the axle, bears. The 
axle-box is placed on arm G, so that the outer face of 
collar C passes into the collar H on the axle, and abuts 
against a washer I in the collar H. The cap K is 
screwed into the front collar B. 


'752. Lamp Cummneys, F. J. Costa.—22nd February, 
1881.—(Not proceeded 2d. 

An ordinary pot is made with a piece of tube passing 
upwards through it. This tube acts as a chimney to 
the lamp over which it may be placed, which, becoming 
heated by the flame of the lamp, heats the water that 


ferent papers to be classified are united by a thread or - 


comes in contact with the outer side of the said tube 

contained in the pot. 

‘753. Bicycies, G. W. Ash.—22nd February, 1881. 6d. 
This relates, First, to improvements in the saddle 

springs; an dly, to imp: mts in the head 

and brake gear and spring brake locking apparatus. 


ts for dead 


This relates y to arrang' ing 
the vibration by aes india-rubber or other 
suitable non-metallic substance between the points at 
which ss is connected with the framework 

e machine, 


'756. Kyitrep or Loopep Fasrics, J. Booth.—22nd 
February, 1881. 6d. 
This consists, First, in the manufacture of a novel 
description of fabric on that class of knitting 
nery known as the circular or French frame, by 
om woollen (felting) yarn for the body or 
back of fhe fabric, and long fibred—unfelted— yarn 
for the top or face of the fabric, which is made on that 
side usually considered the back, and afterwards 
“fulling” or “felting” such fabric; Secondly, in 
dispensing with the long stems of the blades of the 
plugged wheel and employing only the noses thereof. 
757. WATER AND Arr, &c., W. Anderson and 
W. Airy.—22nd February, 1881. 6d. 

This relates to a modification of the apparatus des- 
cribed in patent No. 2851, a.p. 1880, for pumps and 
hydraulic motors, the object being to enable it to be 
used for pumping air, and especially to 


for the supply of blast furnaces. A screw A is 
employed, as in the former patent, and is immersed in 
water, in which it is caused to revolve, and delivers 
the compressed air at its lower end to the receiver 
E. A special form of joint is employed to prevent the 
escape of air from the receiver. 
'759. REMOVING AND PREVENTING INCRUSTATION IN 
Borters, W. P. Thompson.—23rd February, 1881. 
HA ication from J. Lall d.) 4d. 
This relates to the employment of the nitrates, 
carbonates, chlorhydrates, acetates, and saccharates of 
ium, potassium, ium, or barium. 


'761. Compounds FoR TREATING oR PuRIFYING IRON 
oR STEEL, W. P. Thompson.—23rd February, 1881. 
—(A communication from A. H. Siegfried and T. H. 
Purdy.) 4d. 

This consists essentially in combining with the 
metal, while it isin a molten condition, carbonate of 
soda and sulphate of copper in certain limited propor- 
tions, and also in using, in addition to said com d, 
when circumstances may render it desirable, chloride 
of sodium, —_ of iron, sal ammoniac, oxide of 
manganese, and nitrate of potassa. 

762. Yarp Measure, &c., J. Darling.—23rd February, 
1881.—{Not proceeded with.) 2d. 

This relates to apparatus for recording the number 
of measurements which have been taken. 

‘763. Pressinc, SMOOTHING, AND FrInIsHING GARMENTS, 
ae J. and J. C. Buckley.—23rd February, 1881. 


This relates, First, to the mode of applying and 
transmitting power to pressing machines ; Secondly, 
to the mode of increasing or diminishing the pressure 
by raising and lowering the platform. 

'764. Dossies For Looms, IV. A. Carr.—23rd February, 
1881.—(Not with.) 2d. 

This ists in arrang its whereby the “‘dobbie” 
can be caused to produce varied effects with less lags 
or cards than heretofore required. 

765. GALLERIES OR Ho_pers FoR Gas aND Lamp 
GLOBES AND om F. &. Willoughby.—23rd Feb- 


ruary, 1881. 4 
This relates to the employment of a spring bolt in 
lieu of the ordinary screw. 

766. MIDDLINGS AND OTHER GRAIN, J. 
Sutcliffe.—23rd February, 1881.—(Not proceeded 
with.) 2d. 

This relates to means to remove from the middlings 
the coarse and light particles of fluff or offal. 

Steam Borers, 7. Joicey.—23rd February, 1881. 
6d. 


A cylindrical case A is employed, and within it the 
furnace is formed by two truncated cones B mee 
at their smaller diameters, the lower m of the 
bottom cone carrying the grate bars G, the firing hole 
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F being between the shell and the furnace. The w 
cone has a circular plate at its upper end, forming the 
roof, from which two or more flues C pass the water 
and steam space to the top of the shell. The upper 
cone is fitted with circulating tubes D, which also act 
as stays. 

'769. Cookine anp Heatine, H. Lecornu.—23rd Feb- 

ruary, 1881. 6d. 

This consists essentially of insulating boxes and 
hoods made of matters that conduct heat badly, and 
of a stove for heating the saucepans or other vessels 
containing the food to be cooked or kept warm. 


'7'71. Securtnc, TIGHTENING, AND ADJUSTING THE 
Saws or TimBer Frames, &c., S. Bastow.—23rd 
February, 1881.—(Not proceeded with.) 2d. 

This relates to the employment of a suitable iron 
column of convenient form, carrying at its lower end 
a number of adjustable screwed or threaded shafts or 
studs working in the same, each stud being provided 
with a neck on which the eyes of the saws are hooked. 


'7'74. Evecrric Lamps, J. Fyfe.—23rd February, 1881. 
—(Not proceeded with.) 2d. 

This invention refers to the specification to Abel’s 
patent No. 1397, 1880 (a communication from Krizik 
and Piette), and refers to the regulation of electric 
lamps by means of solenoid coils. 


'7'75. APPLYING OPERA AND FIELD GLASsEs AS PHoTO- 
GRAPHIC APPARATUS, C. D. Abel.—23rd February, 
1881.—(A communication from A. Loiseau and J. B. 
Germeuil-Bonnaud.) 6d. 

This consists in combining with opera or field 
glasses and glasses of a similar character suitable 
objectives, covers, glass frames, and screens, whereby 
they are adapted for photographing. 


7°72. Raitway Burrers, J. W. Howard.—23rd Feb- 
ruary, 1881. 6d. 

The drawing shows an improved form of spindle 
buffer. A is the case; B the plunger rod; C a ferule 
push plate, having a T-form secured to the pl 
rod, and serving to confine it in the case, by abu’ 


apie a shoulder, inside the case. The invention 
relates to box or hollow. plunger buffers, and con- 
sists in forming recesses at intervals round the end of 
the plunger, the projecting parts being bent and 
entering grooves running longitudinally in the inner 
surface of the case, so as to prevent the plunger turning 
round or escaping from the case. 


'7'76. Presses For Cotour Printinc, W. R. Lake.— 
23rd February, 1881.—(4 communication from B. B. 
Welsh.)—(Not proceeded with.) 4d. 

This relates to printing presses employing a series 
of forme inking rollers adapted to rise and fall, and 
supported by grooved tracks on the bed of the press, 
the grooved tracks being arranged to permit each 
roller to fall upon the forme only when a particular 
portion of the forme comes under it, and at all other 
times to hold the rollers up against the rollers that 
supply them with ink. 


'7'79. Steam Presses For Finisuine Lace, J. P. 
Cox.—24th February, 1881. 4d. 
Fitted within the upper part of a frame and sup- 
rted by a spring is a plate, which is free to rise and 
‘all and be guided by uprights. This plate forms the 
press head, and its spring causes it to yield to the 
sa gee of a bottom plate, which also rises and falls, 
ut under the action of cams or excentric discs 
mounted upon a transverse shaft, one end of which 
carries a spur wheel geared into by a pinion on the 
driver or main shaft, which may be turned by hand 
or by astrap. Both the top and bottom plates, or one 
of them only, are or is heated by steam or other heat- 
ing agent. 


'780. Worxinc Provcns, G. Bull. — 24th 
February, 1881.—(Not proceeded with.) 2d. 

This consists in substituting for the ordinary 
method of drawing the plough by horse - power 
and windlass a mode of arranging pulleys in such 
a manner that the plough can be drawn thro! 
the land by the horses proceeding in a straight line 
instead of in a circular path as usual. 


'782. Topacco-prpes, C. H. Lewis.—24th February, 1881. 
—({Not proceeded with.) 2d. 

This relates to means whereby the nicotine is pre- 
vented passing into the stem, and permitting the 
pipe to be re-charged while still lighted, and the bowl 
to be readily cleaned. 


‘783. IMPROVEMENTS IN ELECTRICAL CONDUCTORS 
APPLICABLE TO ELecrric RAILWAYS AND TO 
ELectric J. Perry and W. EB. 
Ayrton.—24th February, 1881. 8d. 

This invention is designed for the better insulation 
of the conductor in electric railways, and for furnish- 
ing an automatic block system without the use of 
signalmen, and further to give a simple indication of 
the position of the train at any point of its travel. 
The method is to have an insulated wire cable placed 
alongside the railway, or in any suitable position, 
which is automatically, or at will by a signalman, 
electrically ted ively to one or more 
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sections of a rail in the neighbourhood of the moving 
train, the sections of which rail are insulated from one 
another and earth. In Fig. 1, AB is a copper rod 
resting on the top of and fastened to a corrugated 
tempered steel disc D D, which is carried by and fixed 
to a thick ebonite ring EE by screws. E Eisscrewed 
to the top of thé circular cast iron box, which is 
fastened to the sleepers A B, and the steel discs DD 
are of sufficient flexibility to allow of two or more of 
the latter being simultaneously depressed by an insu- 
lated collecting brush carried on the carriages of the 
train. Depressing any of the discs brings stud F— 
which is mechanically and electrically connected with 
A B—into contact with stud G, which is electrically 
connected with the main insulated cable. This con- 
nection is made either by means of an insulated wire 
HHH, or by the cable itself being brought up into 
the box. To prolong the contact, stud G is supported 
by a spiral spring, so as to be depressed somewhat by 
F. The train then receives the current by means of 
brushes fixed on the carriages from rail A B, and the 
current after passing through an electro-motor on the 
carriages returns by one or both of the ordinary rails 
used as the return wire, pieces of flexible wire being 
attached if necessary to the fish plates to ensure con- 
tact. The mode of insulating one section of the 
conducting rail is shown in Fig. 2. Several methods 
of keeping the insulati of the various parts perfect 
in wet weather are likewise described, one of which 
is to fill the cast iron box with oil. The specification 
also describes other methods of carrying out theinven- 
tion, andis accompanied by drawings thereof. 


'784. Automatic Measurine Cocks, W. J. C. Joughin. 
—24th February, 1881.—(Not eded with.) 2d. 
This consists of a cock, tap, or valve of any suitable 
form, through which liquid can only pass when the 
cock or valve is open by the turning of a plug witha 
water-way through it, or other suitable means. ; 


This consists, First, in providing the vesse &e., G. Singer and A. W. Metcalfe.— 
r = 22nd February, 1881. 6d. 
propelling engines and boiler, the latter being so Wh, WY, 
arranged that after the water has been heated by the 
combustion of fuel its furnace may be closed gas-tight twwui0 5 ears Y c A 
and the steam from the heated water used to drive G Yy Yy 
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785. Iuprovep MeErHop or CovERING WIRE FOR 
Exvecrricat Purposes, &c., W. EB. Ayrton.—24th 
February, 1881. 

The invention relates to the covering of three or more 
conductors arranged in a el tion, by weaving 
them together with a weft of silk or other insulating 
materia'; also the use of the wire or wires as a weft 
to weave together a number of fibres of silk or other 
insulating material, which forms the warp. This 
method ensures the easy recognition of any individual 
wire at any point by its distinctive position in the 
web, provides a certain means of destroying mutual 
induction, and a simple method of constructing a coil 
of a single continuous conductor, which has no ex- 

magnetic action nor self-induction. 


"787. Vuccanistnc ARTICLES OR Faprics oF INpIA- 
RUBBER, 7. Zowley.—24th February, 1881. 4d. 

This consists iu the use of ammonia gas, either in 
the gaseous state or in solution, as a medium in vulca- 
nising and desulphuring. 

788. Comprsep Lanp Rott aNp MANURE AND SEED 
Distriscror, C. T. Tulley.—24th February, 1881.— 
(Not proceeded with.) 2d. 

The frame is so constructed as to carry the box of a 
manure and seed distributor, which may be of any 
suitable construction ; the box of the distributoris fixed 
to the frame of the roll, and a certain number of the 
rings and barrels are fastened to the spindle, so as to 
turn the same. The manure and seed distributor is 
operated by gearing, or by a band and —_— at one 
end of the barrel, rings, or spindle of the roll 


‘791. Cots, E. A. Brydges. —24th 
18S81.—{A communication from C. Schmidt.) 6 
The principal features of the invention are a cylin- 
drical or semicircular cover, a conical breast piece, 
two arm isolators, and an adjustable head piece. 


792. Improvements rm Execrric LAMPs, AND IN 
CIRCUITS FOR THE Same, P. Jensen.—24th Feb- 
ruary, 1881.—{A communication from T, A. Edison.) 
6d. 


The object of this invention is to furnish a method 
of connecting in one multiple arc a series of lamps, 
each giving the same amount of light as the standard 
light of the system, so that all the lamps in such 
circuit may be controlled by one circuit closer. The 
general idea of the invention is to make the density of 
the carbons where a series of lamps are used propor- 
tionately greater than that of the standard lamp, their 
conductivity i increasing and resistance decreasing pro- 
portionately, so that with the standard amount of 
energy and the standard amount of electro-motive 
force, each lamp of such series shall give the standard 
amount of light, the radiating surfaces of each remain- 
ing approximately at the area of the radiating surface 
of the standard lamp. The proportions in which the 
density, &c., of the lamps must be increased and dim- 
inished may be expressed approximately by a fraction 
whose numerator is 1, and the denominator the square 
of the number desired to be so connected. 

‘793. PREPARATION OF THE COMPOSITION USED IN THE 
MANUFACTURE OF OILCLorTus, &., W. Ayrton.—24th 
February, 1881. 

This consists in the use in the preparation of the 
composition of silicate of and car 
matters obtained in the admixture from b bituminous 
and other aluminous schists or shales. 

‘794. Boat Davits anp Disencactne Gear For SuHIPs’ 
Boats, R. Burdes.—24th February, 1881. 6d. 

This consists, First, in the arrangement of lowerin, 
davits actuated by screws revolving in nuts, to whic 
are attached the stays or struts supporting the lower- 
ing portions of the davits, the said screws being 
caused to revolve by winch gearing on the deck of the 
ship; Secondly, in the arrangement of disengagin 
gear by which both ends of the boat are instantly om | 
simultaneously detached by one movement of a 
handle acting upon a rod running from end to end of 
the boat attached te bell cranks, and through them 
upon the mechanism in the crutch heads. 

797. Lire-nvoys, R. Whithy.—24th 6d. 

This consists of two hollow metal tubes filled with 
any suitable combustible composition, which, when 
lighted, thus form two standard lights. Each of such 
tubes is fitted internally at its base with a spiral or 
other suitable spring, so that as the ignited material 
consumes it is gradually pushed upwards above the 
apex of the tube, so as to prevent the light being 
extinguished ; while attached to the lower end of each 
tube is an adjustable weight to keep the tubes in an 
upright position when the buoy is in the water. 

‘798. Gas Enonves, R. Ord.—24th February, 1881.— 
(Not proceeded with.) 2d. 

This relates to means for rendering more certain the 
firing of the charge of gas and air in the cylinder of 
gas engines in which the charge of gas and air is not 
compre: 

799. Gas Evome, J. Graddon.—24th February, 1881. 
—(Not proceeded with.) 2d. 

The piston is arranged with a cylinder, and the slide 
through or by which the gas and air are admitted to 
the chamber above the piston is fitted on the top of 
the cylinder cover, the ports and the mixing chamber 
in the slide being so arranged as to take the necessary 
proportions of those fluids from pipes or connections, 
the one from an ordinary gas bag, and the other in a 
compressed state from the lower portion of the 
—o and the base, which is hollow, and forms a 

ber in combination with the open end at the 
lower part of the cylinder. 

800. Biastixnc Compounn, B. J. B. Mills.—24th Feb- 
ee 1881.—{A communication from J. Anders.) 


The compound consists of nitro-glycerine, 92 to 95 
parts ; slightly nitrated wood, cellulose, or “‘ collodion 
wool” 5 to7 parts; alcohol, 0°5 to 2 parts. 

801. Biastinc Compounn, B. J. B. Mills.—24th Feb- 
ruary, 1881.—(A communication from J. Anders.) 
4d. 


The compound consists of yy! nitrated wood- 
cellulose or “‘ collodion wool,” 0°5 to 3 parts; nitro- 
glycerine, 47 to 63 parts; nitrate of soda, 23 to 33 
parts ; wood cellulose deprived of grease, 8 to 18 
parts ; sulphur, 3 to 4 parts. 

804. Preparation or CorrFEE wiTH DANDELION, &c., 
E. and J. Williams.—25th February, 1881. 4d. 

This consists in saturating and soaking coffee with 

extract of dandelion, preferably during the roasting 


process. 
805. Pencits, anp Writinc CHALK, W. C. 
Horne.—25th February, 1881. 4d. 

Phosphorescent substances are used in the manu- 
facture of the crayons, pencils, and writing chalks, 
which are thereby made to produce luminous marks. 
807. AERIAL, SUBMARINE, AND OTHER NAVIGATION, F. 

Wirth—25th February, 1881.—(4 communication 
from E. Goehrung.) 6d. 

This relates to the method of pi jon in air or 
water, to the alternate expansion a folding together 
of rotating blades or vanes produced by the alter- 
nately diverging and converging arms on discs having 
an angular position to each other. 


$12. Lusricators, J. Lumb.—25th February, 1881.— 
(Not proceeded with.) 2d. 

This comprises a steam-tight receptacle for the 
lubrication cylinder and ram or piston, the latter 
having an enlarged or button-shaped head. The 
piston or ram is lifted as usual by means of lever, 
catch wheel, and excentric ; when the latter passes its 
“beak” or throw the piston is free, whereon the 
pressure of steam upon the button head, an enlarged 
area for steam pressure, at once forces the piston or 
ram down, forcing out or expelling the lubrication. 


811. Gas Encrxes, ¥ B. Haigh and J. Nuttall.—25th 
February, 1881. 
This relates to ongess in which 
air and gas, either in a com: 
spheric pressure, is explod 


or atmospheric 
state or at atmo- 
, the force generated by 


toe expanding gases being utilised for motive cm 
fo the first class of engines, a fan A is com- 


gas and withdraw the foul gases from the 

in of the usual compressor cylinders. 
invention further relates to the general construc- 
tion of the engine, and also to improvements in the 
slide valve and cover, with its ignition and other pas- 
sages, the use of a rotary valve with separate ignition 


or exhaust chamber for ion or atmospheric 
gas engines, the application of an equilibrium relief 
valve worked by the governor to compression gas 
ees the application of an oscillating radius arm 
link, so as to shorten atmospheric gas engines ; 
the application of an asbestos valve to the latter 
class of engines ; and a peculiar construction of gas 
supply valve. 
813. Broocues, Sourrares, &c., 7. T. 
Powell.—{ Not proceeded with.) 2d. 

The pin is secured to a sliding piece adapted to the 
back of the brooch. Instead of the ordinary catch 
hook to secure the pin, a ring or cap is employed, 
which is secured to the back of the brooch. 


814. Treatinc THE Nirrovs or Nirric ETHer 
4: ebruary, 1881.—{Not wit 2d 
Nitro saccharose and of nitrous products of sugar 
are obtained by mixing either ordinary or a chemical 
sugar in a pulveri state, with the azotic acid of 
commerce, monohydrated toa density of from 1500 to 
1520deg. It is, however, preferable ‘to mix this acid 
with the sulphuric acid of commerce at 66 deg. 


815. Garpen Rakes, F. Parkes.—25th February, 1881. 
—(Not proceeded with. ) Wd. 

A fiat bar is rolled, having a middle rib. This bar 
is divided crosswise into portions or blanks of a size 
suitable for the rake to be made. Incisions are made 
on each side of the middle rib, the incisions extending 
from one edge nearly to the other edge. The central 
rib thus joined at one end only to the blank is raised 
out of the plane of the blank into a position at right 
angles to the other part of the blank. e rib is made 
into the bang or — of the rake. The parts from 
between which the m cut are now bent 
so as to be in the same a he and from the said parts of 
the blank portions are cut, so as to leave the teeth of 
the required number and size. 

816. Crane, PorTaBLe, on Traction ENGINEs, J. 
Backhouse — 25th February, 1881.—{Not proceeded 
we 

This relates to the mode of combining a swing crane 

with a portable or traction engine. 


817. Lasets anp LaBet Prorectors, FE. Wright.— 
25th February, 1881.—{Not proceeded with.) 

A case or sheath of thin sheet metal in combination 
with glass is employed to protect the label. 

818. SvusstiruTe For Corres, S. 7. Francis.—25th 
February, 1881. 2d. 

Grapes or raisins are reduced to a Pans and mixed 
with meal or flour and then dried and roasted. 

819. ConnectiInc THE Enps oF RatLway Ralts, B. 
P. February, 1881.—({Not proceeded 
with 

The fish-plates are formed at the centre with a pro- 
jection standing out from the inner face. At the ends 
of the rails the web is notched or cut away, so that 
the projection on the inner face of the fish-plate may 
enter and fit partly in the notch at the end of one rail 
and partly in the end of the otherrail. The bolts used 
for stamping the fish-plates to the sides of the rails 
may be passed through the projections. 

820. Testinc Mitk, F. Wirth.—25th February, 1881. 
—(A communication from F. Heeren.) 4d. 

The milk is spread in a thin layer ona black or dark 
ground, and the colour thus produced is compared 
with a series of index colours pairited on an apparatus, 
each of these index colours corresponding to a certain 
quality of milk. 

821. Inpicatine THE ILLUMINATING Power oF Gas, T. 
Thorp and R. Tasker.—26th February, 1881. 6d. 

A tube of metal or other material is used, in the 
interior of the upper part of which is an inverted 
truncated cone; in the lower end is inserted and 
secured hermetically a glass tube, part of which glass 
tube is exposed to view by a portion of the metallic 
tube being cut away, the lower part of the main tube 
to be connected with gas supply. A —_ of glass. 
or other suitable material is used with discs of peed 
or other material secured at each end, one disc moving 
in the conical metal tube, and the other moving in the 
oe tube and serving as @ pointer. An index plate 

attached to the metallic yr and — and 
parallel to the tube. An argan er and 
chimney are 


823. Construction anp GLazinc oF WINDOWS AND 
SasHEs, Cross.—26th February, 1881.—(Not 
proceeded with.) 2d. 

This relates to construction of the sashes so that the 
glass may be fitted in without putty. 

825. Feepixc &c., TO SCRIBBLING AND CaRD- 
Inc Macuinery, W. Cliffe and T. BE. Ainley.—26th 
February, 1881. - (Not proceeded with.) 2d. 

h is employed, into which 


A single or double tro 
the fibre falls placed on the travelling 
apron of scribbling or aie mpeg The trough 


is attached to one end of a lever or weigh beam, and 
on the stud or shaft, on which the trough is hinged, 
is a pinion capable of gearing in the teeth of a rack, 
having a backward and forward movement for the 

of tilting the trough and upsetting its 
contents on to the travelling apron. 


826. Tozacco PoucueEs, J. Burbridge.—26th February, 
1881. 6d. 


This relates to the manufacture frum sheet rubber 
of — tobacco pouches with side and central 
pockets. 


8277. Type Writinc Macuines, P. M. Justice.—26th 
ae, 1881.—(A communication from T. Hall.) 


This consists, First, of a movable type forme 
by means of suitable mechanism over an 
a aie, to bring any given letter opposite a hole 

in said plate, whereby the type may be pressed through 
said opening and upon the paper beneath ; Secondly, 
in the combination of a bed-plate, bar, or roller for 


sustaining the paper while printing, with an inking 


~~ or plate provided with an inking pad arranged 
irectly over it, and provided with an ope: for the 
admission of one of the types with a type forme in 
which the separate types are adapted to be dressed 
independently, and with a plunger directly above the 
ming in the inking plate, pee eg any given letter 

of the type forme is brought into position and pressed 

the paper. 

828. Treatinc Horn Suavinos, F, Wirth. ~26¢h Feb- 
ruary, 1881.—(A communication from C. Zincke.)— 
(Not proceeded with.) 2d. 

This relates to a method of producing a consistent 
horn mass from horn shavings. 

832. Fire Srove Screen Frames, G. F. Phillips.— 
26th February, 1881.—(Not proceeded with.) 2d. 

This relates to the construction and arrangement of 
fire stove screen frames, ee or —_ to facilitate 

the curtain or screens with a 

portion of the frame to ont 4 height. 


836. LeaTHER B. J. Gibney.—28th 
Febi wary, 1881. 4d. 
The ends of each short length are cut so that one 
end will interlock with the next adjacent end; the 
ends are then stitched and rivetted. 


838. Tramcars anp Roap Carriaces, A. Shakery. 
—28th February, 1881.—(A oat from J. 
de Canterac.)—{Not proceeded with. 4 

The ae for is to render tramcars and road carriages 
suitable or ar ning either on rails or on ordinary 
This is effected by employing two 
of Ieading wheels, one pair being provided with 
» e other pair being without flanges. 
The waiting wheels are without flanges. Suitable 
mechanism is employed for bringing either the flanged 

or the flangeless pair of wheels into use. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Ofice Oficial Gazette. 
245,304. Ax e-cutrer, Jared B. MeLane, 

Reading, Mass.—Filed May 13th, 1881. 


Claim.—{1) The bearing plate in combination with 
the annular head and the tool-bearing stock, said plate 


North 


being pivotted within such head, substantially as 

herein set forth. (2) The channel or depression in the 

stock, constituting, in conjunction with the nut of the 
axle, a throat or passage for chips cut by the turning 
tool, substantially as herein set forth. 

245,308. Richard R. 
Moffatt and Syl Brooklyn, N.Y.— 
Filed January 10th, 1. 

Claim.—{1) Ina magneto covtric machine, an arma- 
ture of iron in the form of a ring or endless band 
having its greatest length of cross-section parallel with 
its axis, said armature built of sectional pieces B, 
secured together and held to the central hub C, and 


with or fillets, substantially as described. 
(2 tric ving an armature in 
tie f form of a ring or endless band, with its greatest 
length of cross-section parallel with its axis, and i 
magnet poles inclosing the armature externally, an 
having branches extending within at both ends, = 
stantially as herein shown and described. 


. Evecrric Lamp, Richard R. Moffatt and 
Sylvester Chichester, Brooklyn, N.Y.—Filed March 
Britt t is loyed to d d th 
—A e employ raw down the 
lower carbon to form the arc. The upper carbon is fed 
downward by gravity , and its movement is controlled 
by a compound armature actuated by two magnets, 
the magnet of less resistance being in the same circult 
with the carbons and the arc-forming magnet. The 
magnet which is of greater resistance is in a shunt 
circuit, and presents the same poles to the armature 
as the magnet of less resistance. The armature is 
composed of a frame having two bars of magnetic 
material, each exten from a pole of one magnet to 
a pole of the other. en one magnet is prepon- 
deratingly energised the induced magnetism of the 
armature causes repulsion between it and the —- 
magnet. Claim.—{1) In an electric lamp, the combi 


[245.509] 


nation of the electro-magnets B and M, located in the 
main circuit, and the electro-magnet N, located in a 
shunt circuit, for the pu of forming and regu- 
lating the arc, substantially as herein specified. (2) 
In an electric lamp, the combination of the electro- 
magnets M and N, the tilting armature K, the carbon 
rod, and mechanism to check and regulate the feed of 
the carbon, substantially as herein specified. (3) In 
an electric lamp, the combination of the electro- 
magnet M, located in the main circuit, and the electro- 
magnet N, located in the shunt circuit, said magnets 
having poles of like nature acting upon the same 
armature, substantially as and for the purpose ol 
fied. (4) In an elect c lamp, the combination o 
electro-magnets M and N, the tilting armature K, the 
carbon rod, and the lever brake, constructed substan- 
tially as described, so that the action of magnetic 
attraction and repulsion will act to check and regu- 
late the feed of the carbon, substantially as herein 
specified. 


245,357. Lawn Mower, Wm. EB. Derrick, Palmyra, 
N.Y., aasignor to Bverett G. Passmore, Philadelphia, 
Pa, —Filed December 22nd, 1879. 

Claim.—{1) In combination with the i iron bail of 
the lawn mower, a handle stock M, having a hole 
through which the bale passes, and the segmental gibs 

2, to secure the said stock and handle to the bale at 

any desired inclination, substantially as set forth, (2) 


The knife H, bar K, and end piece L, in combination 
with the beaters, the shaft or arbor of which Ses 
through holes in the end pieces L, and on which the 
said knife bar frame can be adjusted, the clamping 
screws 4, driving-wheels, and supporting rollers, sub- 
stantially as specified. 

245,363. Susmarine Gun, John Ericsson, New York, 
N.Y., assignor of one-half to Cornelius H. Dela- 
mater and George H. Robinson, both of same place.— 
Filed May 28th, 1881. 

Claim.—(1) The combination, with a piston fitted te 
the bore of a gun, of a powder case and a supporting 
rod or stem for attaching said case to the said piston, 
substantially as and for the purpose herein described. 
(2) The combination, with a gun, of a temporary 
muzzle valve fitted as a plug to the bore of the gun, 


(245.363) 


and composed of a dise of wood or other material, with 
a central hole, and a cover of india-rubber or other 
soft water- tight material, to close the said hole, sub- 
stantially as herein described. (3) The combination, 
with a breech-loading gun, of a temporary muzzle 
valve adapted to pass through the bore of the gun, and 
furnished with spring hooks or catches, which are also 
adapted to pass through the bore of the gun, but are 
capable of springing outward to engage with the 
muzzle thereof, substantially as herein described. 
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MESSRS. MAUDSLAY, SONS, AND FIELD'S 
WORKS. 


Tue visit which the members of the Iron and Steel 
Institute will pay to the Lambeth works of Messrs. 
Maudslay, Sons, and Field, will be, perhaps, more interest- 
ing to those of mechanical engineering proclivities, than others 
to more modern establishments, pecially will this be so 
for those well acquainted with and interested in the his- 


tory of the development of mechanical engineering during | 
pont century. Unfortunately, much of that which is | 


the 
of absorbing interest will be lost in a mere walk through 
the shops, so that it should be known that besides the work 
and tools illustrative of modern engineering practice, there 
is to be seen a large number of machines, tools,and models, of 
great historic interest, affording striking evidence of the 
genius of the founder of the works, and of the develop- 
ment of the marine engine. The works were founded by 
Henry Maudslay, the son of William Maudslay, a Royal 
Artilleryman. He was born in 1771 when his father was 
stationed at Woolwich, and may be said to have commenced 
life in the Woolwich Arsenal, passing from cartridge making 
to the carpenter’s shop and smith’s shop. Subsequently 
he was employed by Joseph Bramah, and became foreman, 
but as Bramah refused to give him more than an ordinary 
rate of pay, he commenced business for himself in 1797 in 
Wells-street, Oxford-street, and afterwards in Margaret- 
street, Cavendish-square. Here, amongst other things, he 
invented and made the slide rest, and it need hardly be 
said that this brought him fame and trade. He turned 
his attention particu 
and the construction of machine tools. In 


made a master screw of one hundred threads to the inch, and 
subsequently went far towards perfecting a systematic 


ly to the improvement of hand tools, | 
ursuit of this | 
he made a serew-cutting lathe, of which a well made model, | 
dated 1800, is to be seen in the model room, and to do this 


therefore not be run through, if the visitor would gather 


anything at all like a good part of the interesting infor- 
mation there to be gained, 

It would form no useful pu to describe the different 
ove forming the works of Messrs. Maudslay, Sons, and 
Field, or their arrangements, for, like all old-established 
works, these have been altered and extended from time to 
time, so that the arrangement is not that which would be 
adopted by choice. For instance, the foundry in which 
are produced some of the heaviest castings ever made for 
marine engines, is approached by a Spat of stairs, it being 
necessary to build it above ground to keep out of the water 
with deep castings. In the works there is not perhaps in 
all respects that perfect facility which in an entirely new 
place would be given for intercommunication between the 
different departments through which work must pass. 
There are, however, certain of the finest tools ever con- 
structed in the turnery and machine-shops, and some of 
these have recently been made by Messrs. Smith, Bea- 
cock, and Tannett. One we illustrate, Barrow’s screw- 
ingmachine This is quite a new tool, less than 100 having 
been yet sold. That which we illustrate is of the largest 
size, and will screw a bolt 54in. diameter complete at one 
operation, There are four radial cutters inserted in a 
disc, which rotates in aring A. Each of these has four 
cutting teeth stepped after each other, and the rotation of 
the disc thus brings sixteen cutting edges to bear on the 
bolt. This seems to be about the best screwing machine 
yet made. The works are undergoing considerable 
alteration and additions, and it may mentioned that 
Measrs, Maudslay, having succeeded in obtaining a decision 
in a Chancery suit regarding their Lambeth premises, which 
has been in ity for many years, have decided upon 
removing their boilermaking department entirely to their 


_ extensive premises at East Greenwich. They will, in con- 
| sequence, give up what is known as the “ front erecting 


the firm. With paddle-engines the number of ships fitted 
is 244, the aggregate horse-power being 37,585. ‘The first 
engine was put into the Richmond in 1815 ; it was 10-horse 
power nominal, and the largest paddle-engines made by the 
firm were fitted into the Royal yacht, Osborne, in 1870, 
and were of 3374 indicated horse-power. The first engines 
made with surface condensers were fitted to the Grappler 
in 1842, and were 220 nominal horse-power. The total 
number of ships fitted with screw engines, including the 
celebrated fast speed ships of the White Star line, with 
engines of about 5000 indicated horse-power, is 334, and 
the gate indicated-horse power down to the end of 
1880 was 89,858. The first screw-propeller engines were 
fitted into the Rattler in 1841, and were of 519 indicated- 
horse power. The largest were fitted into the Kenig 
Wilhelm in 1876, with 8344-horse power. Besides these 
engines mentioned, those made for the Agincourt of 6867 
indicated-horse power ; the Lord Warden, of 6705 indi- 
cated-horse power ; the Iris, 7714 ; and the Mercury, 7513. 
Nearly all the modern engines have been designed by 
Mr. Charles Sells, and are fitted with his arrangement for 
using all the cylinders of a compound engine as low pres- 
sure cylinders, if necessary. The engines of the Dandolo, 
which were sent out to Italy several years ago, are expected 
to indicate over 8000-horse power. It is rather a curious 
fact that four of the finest sets of engines have been ordered 
for Turkey, but subsequently became the property of other 
Powers. ‘These are our Orion, Superb, and Belle Isle, and 
the German Keenig Wilhelm. 


THE LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY COMPANY’S WORKS, BRIGHTON. 
Amone the various excursions to be made by the Iron and 
Steel Institute during next week, one of peculiar interest 
has been planned. A special train will, on Friday, the 14th 


standard pitch and form of thread for screws. In this 
work he has been successfully followed by Whitworth, 
who was for some time in hisemployment. Maudslay not 
only made the slide rest, standard screws, and screw-cuttin 
lathe,as the forerunners of these tools as at present employed, 
but he made use of his standard screws in the construction 
ofa standard measuring machine very similar to that since 
made by Whitworth. A model of this tool,made about 1800, 
is still preserved, with many other tools, models,and machine 
tools, in the works and model room at Lambeth ; and it 
will be remarked by all visitors that to Henry Maudslay 
belongs the credit of introducing into mechanical engineer- 
ing workshops that accuracy which has become the most 
essential feature in good engine and machine work. When 
Brunel was employed to construct the block-making 
machinery for the Portsmouth Dockyard, he found that 
the tools made by Maudslay were n to their pro- 
duction, and he called in the assistance of chia. he 
success of this machinery brought Maudslay a great 
increase in business, and he removed his works to Lambeth, 
where, in 1810, he bought land on the Lower Marsh, with 
a riding school which stood on the ground, and formed the 
first workshop of what is now a world-famed place. 
Here, besides carrying on the work for which he had made 
a name in Margaret-street, he turned his attention to the 
construction of steam engines, for which he had obtained a 
patent while at the old house. In 1816 he made the 
engine for the Regent, which was the first steamboat to 
ply between London and Margate, and this boat was 
ollowed by others which Maudslay engined. In this 
work he was successfully followed by his fourth son, Joseph, 
born in 1801. It was intended by his father that he 
should become a shipbuilder, but circumstances of some 
kind prevented this, though he was for a time placed with 
Mr, W. Pitcher, of Northfleet. He became a partner in his 
father’s firm, and made many improvements in the marine 
engine. Amongst these were the construction of the 
oscillating engines, fitted with slide valves worked by 
excentrics; direct-acting engines for screw-propelled 
ships ; annular cylinder engines; the feathering screw ; 
and the construction of ships to find the best form for 
propulsion by screws. 
ustsomuch of the history of the firm we have given because 
in the works will be found models of the engines and tools 
invented by the early members of the firm. These models 
and the machine tools, some of which are still in occasional 
use, are of the greatest interest to the mechanical engineer 
and the names of the different engines and tools woul 
form the title and the subject matter for some of the most 
interesting oy eg in the history of engineering since the 
latter part of the eighteenth century. ese works must 


BARROW'S SCREWING MACHINE 


shop,” of which the lease has expired. It was over this | inst., convey members and their friends to Newhaven, where 
shop, we believe, that one of the first iron roofs—if not the the London, Brighton, and South Coast Railway Company 


first—was erected by the founder of the firm, Mr. Henry 
Maudslay. This roof has cast iron principals, and is 
a A similar roof is over the erecting shop, in which 
will be seen in course of erection the compound engines of 
the Colussus. The old boiler-shop is now being converted 
into another erecting shop, which will have every modern 
facility for erecting heavy machinery. Owing to the 
transitory state of the works, there are not many engines 
or boilers being finished. There are, however, in hand, 
besides the Colussus engines, those for the Triton, a sur- 
veying ship, and large oscillating engines for the conti- 
bn boats of the London, Chatham, and Dover Railway 
Company. 

In passing into the works after leaving the model room, 
where numerous models may be seen in motion, the visitors 
will immediately reach two things of interest—namely, the 
two table engines constructed by Henry Maudslay, and to 
this day giving motion to the principal machinery of the 
works, These engines were made in 1824 and 1825, and 
one of them has a cast iron crank shaft, which has been at 
work for a great many years. 

In the small machine shop will also be seen in successful 
— some of the old machinery we have referred to, and 
planing machines fitted with the “Jim Crow” tool-holder 
patented many years ago by Whitworth, but discarded in 
several places because of the inaccuracy in the work caused by 


|is constructing docks, wharfs, and workshops. From 
| thence they will proceed to Brighton, and visit the loco- 


motive and carriage-building shops of the company there. 
Although these works cannot be compared as to size with 
such a gigantic establishment as that at Crewe, we question 
if in any shops more will be found to interest the visitor 
who goes resolved to see what is to be seen. The defect 
of a large place as the locality of a visit is, that it is 
impossible to do more than glance at poe ony portion 
of it. The Brighton shops, however, can easily be traversed 
in a few hours, and the visitor can go away with an 
impression that he has spent his time to advan 
The present article has been written with the special 
purpose of directing the attention of those who take 
part in the excursion to certain characteristics of 
the works, and of the operations carried on within 
them, which ought not to be overlooked, and will be found 
to deserve notice. Within the space at our disposal we 
shall not attempt to describe the — Railway shops ; 
we shall better serve our readers by telling them something 
of what they may see in — P 
The Brighton Railwa; small beginnin t origi- 
nated as the Croydon Rail. 
way. The table on the next shows the pro- 
of the undertaking, from which it will be seen 
that until 1841 Brighton was not connected to London by 


the wear of the tool-holder in its socket. This has been over- | rail. 


come by Mr. Timme, the manager of the works, by anarrange- 
ment for taking up the wear of the tool-holder, which con- 
sists in giving it a small taper, and providing for the neces- 
sary adjustment. In the shop wherein the boiler plates 
are punched, are still in perfect working order the machines 
made by Henry Maudslay for punching and shearing the 
= for tanks, made by the firm many years ago for the 

avy. These machines are fitted with some curious and 
interesting devices for obtaining slow working stroke and 
quick return stroke, and with a simple, yet effective, 
arrangement for automatically punching boiler and circular 
tank-plate holes at the proper distance apart to allow for 
the difference between the pitch of the exterior plate and 
the inner plate to which it is rivetted. In one of the de- 
partments will be found a working model of Brunel’s 
shield, as employed in the construction of the Thames 
Tunnel. A number of these machines is worked from one 
long cast iron line shaft, and although they have been at 
work at least fifty years, they are doing excellent work 
now. 

In the model-room will be found tabular records of the 
names, dates, size, and horse-power of the ships engined by 


The original workshops were small and few in number. 
Indeed, they consisted of little more than a running shed, 
and a single row of fitting, repair, and smiths shop at the 
side of the line close to the arrival platform. Mr. Craven 
was from the first locomotive superintendent of the line, 
and he did good service to his directors and the public. On 
his retirement about ten years ago he was succeeded by Mr 
W. Stroudley, who has almost revolutionised the whole of 
the rolling stock with great advantage. The principal 
object which Mr. Stroudley has kept in view has been the 
simplification of everything, and he has adopted the 
system of interchangeability with the happiest results, 

hen he took the command he found. that there were 
233 locomotives, representing no fewer than seventy-two 
different types or varieties. That is to say, there were 
such differences between these engines, that none of one 
class could use anything belonging to an engine of 
another class. Mr. Stroudley’s engines may all be classed 
under about half-a-dozen types, each quite distinct from 
its fellows, but the parts of any one of these engines will 
fit any other engines of the same type, and not only thir, 


but many parts are common to all the types, if we exclude 
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the little Terrier’s, which are totally distinct and sui 
generis. 


Particulars of the London, Brighton, and South Coast Company's 
Sustem of Lines, and Number of Miles Open Sept., 1881. 


3 

23) Line. Opened. Length, 

Miles chains 
1835; London to West Croydon.. .. ../ 5thJune,1839 ..) 10 2 
1837) Croydon to Hayward’s Heath.. | 12th July, 1841..) 27 31 

Hayward's Heath to Brighton jf | 2istSept.,1841../ 12 70 

| Brighton toShoreham .. .. ../ 12th May,1S40..) 5 72 
1843 Bricklayers’ Arms Branch ne July, 1849 ..) 1 51 
1844, Shoreham to Worthing ) | 24th Nov., 1845...) 4 57 

| Worthing to Arundel .. -| 16th March, 1846) 9 1 

| Arundel to Chichester ,) | Sth June, 1846 .. 8 75 

Croydonto Epsom .. .. .. ..| 10th May, 1847..) 9 927 

| Brighton to Lewes 2 | Sth June, 1846 .. 7 78 

| Lewes to Hastin, os ) | 27th June, 1846..| 26 42 
1845; Lewes to Keymer Junction Oct., 1847 .. 9 

| Three Bridges to Horsham -.| 14th Feb., 1848...) 8 38 

| Chichester to Havant.. - .. | 15th March, 1847 8 68 

| Havant to Portsmouth .. | 14th June, 1847.. 7 16 
1846, Lewes to Newhaven .. ..| 8th Dec., 1847 47 

Polegate to Hailsham. . l4th May, 1849...) 2 71 
Polegate to Eastbourne ..| 14th May, 1849..| 4 31 
Deptford Wharf Branch .. July, 1849...) 1 2 
1853, Croydon and Wimbledon... .. .. | 22nd Oct., 1855.. 5 58 
Three Bridges to East Grinstead ..| 9th July, 1855 ..|) 6 ret 
Sydenham tu Crystal Palace .. 10th June, 1854..; 5 
Crystal Palace to Wandsworth ..| Ist Dec., 1856 . 4 57 
Crystal Palace to Norwood June. .. | Ist Oct., 1857 .. 1 19 
Wandsworth to Battersea... .. ..| 29th March, 1858 3 2 
| Battersea Wharf Line .| 80th April, 1862 | 0 10 
1856) Epsom to Leatherhead . | Sth Aug., 1859 ..) 3 53 
1857| Lewes to Uckfield 18th Oct., 1858 .. 7 22 

| Horsham to Petworth .. .. ../ 15th Oct.,1859..| 17 32 
1858, Shoreham to Partridge Green.. } | IstJuly, 1861 ..| 9 65 

| Partridge Green to Horsham .. jf | 16th Sept.,1861..) 6 7 

| Battersea to Victoria .. .. - «| Ist Oct., 1860 73 
1859 Norwood to Beckenham .. .. ../ 18th June, 1862. .! 0 40 

| Clapham Junction to Kensington.. | Ist March, 1863..) 3 33 

| Petworth to Midhurst .. .. ../ 15th Oct.,1866..| 6 10 

| Midhurst (Bn. Station to S. Wstn.) | 15th Oct., 1866 ..; 0 5 
1860} Croydon to Balham .. .. .. ../ Ist Dec., 1862 ..| 5 14 

| Norwood Fork (Selhurst) .. Ist Dec., 1862 0 <8 

| Pulboro’ to Ford Junction | 3rd Aug., 1863 ..| 9 39 

} Littlehampton Branch lith Aug., 1863..) 1 57 

| Horsham to Guildford 2nd-Oct., 1865 ..| 17 56 

Leased by Brigh- | 
Hayling Island Railway .. .. } | ton Company, {| 4 50 
Havant to Langstone & Hayling j as onand from 
Dec., 1871 


1861) Barnham Junction to Bognor.. ..| Ist June, 1864 . 
| Tunbridge Wells to Groombridge .. | 1st Oct., 1866 
| Groombridge to Uckfield .. ..| 3rd Aug., 1868 . 
1862 London Bridge to Brixton 13th Aug., 1866.. 
| Newhaven to Seaford. . 
| Horsham to Dorking .. oe 
| Sutton to Epsom Downs .. .. 
| East Grinstead to Groombridge 
1863 Leatherhead (old to new station) .. 
| Dorking to Leatherhead .. .. . 
| Peckham Rye to Sutton .. 
| Lower Nerwood Spur. . 
| Tulse Hill to Streatham Spur .. 


~ 


Ist Oct., 1866 .. 
23rd Dec., 1866 .. 
llth March, 1867 
--| Ist Oct., 1868 .. 
-.| Ist Nov., 1870 .. 
| Ist Aug., 1871 .. 


1864 Kemp Town Branch .. -. | 2ud Aug., 1869 .. 
"Brixton to Battersea Park .. ..| Ist May, 1867 46 
Battersea High Level Line . Ist Dec., 1867 . 61 
+Lewes and Uckfield Junction... .. 3rd Aug., 1868 ..| 4 
| West Croydon and Selhurst Junc...| 22nd May, 1865..! 20 
Central Croydon Line lst Jan., 1868 29 


Tooting, Merton, and Wimbledon .. 
1865 New Cross to Wapping .. 
| Wapping to Liverpool-stree 
| Old Kent-road Spur .. .. 
| New CrossSpur .. .. .. 
| South Bermondsey Spur .. 


Ist Oct., 1868. 
Tth Dec., 1869 ..) 
10th April, 1876..| 
13th March, 1871 

10th April, 1876 | 
lst Jan., 1871 ..| 


Eastbourne Spur.. .. .. .. ..| Ist Aug., 1871 ..) 8 
1873. Portsmouth Harbour Extension ..| 2nd Oct., 1876 .. 5 
Preston Spur Line .. .. .. June, 1879 ..| 20 

| Hailsham to Heathfield ‘April, 1881 _. 7 
| Heathfield to Eridge .. Sept., 1881 ..| 48 
Chichester to Midhurst July, 1881 ..) 12 3 


| 

|tDeduct old line ria Keymer, closed ) | | 
on opening of Lewes and .. .. .. .. | 2 31 

field Junction.. .. .. .. ) } 


The total number of miles now openis .. ..| 422} miles 


* Authorised by Chatham and Dover Company's (New Lines) Act, 1864 
¢ Closed Ist December, 1871. 


When the shops were reconstructed from Mr. Stroudley’s 
designs, it also became necessary to consider the best form 
of locomotive for the particular work of the company. 
Mr. Stroudley came to the conclusion that it would be well 
to have a large and small engine, and decided to make 
those for goods traftic with 17in. X 26in. cylinders and 
5ft. wheels, and for passenger traftic with cylinders 
17in. X 24in., with wheels varying according to the nature 
of the trains to be worked ; and for the suburban lines 
and branch work, a light engine now known as the 
“Terrier,” in which the whole of the weight of the engine 
is utilised by coupling all six wheels, was designed ; this 
engine has, as nearly as possible, one-half the proportions 
of the full power engines. Having decided upon a com- 
plete set of details, therefore, and made gauges and 
standards, it only became necessary to arrange them as 
circumstances required. On the Brighton line it is 
possible to change any part of one engine to another ; 
except as in the case of the difference between the driving 
wheel of a goods anda passenger engine, where the wheels 
are not interchangeable by reason of the difference in their 
diameters ; but the axles, brasses, boxes, horn blocks, 
springs, &c., are all alike. The whole of the connecting 
rods, side rods, &c., are in a similar manner interchange- 
able; and the excentric rods—a very unusual thing in 
locomotive work—are all fitted to a cast iron gauge, which 
determines their length and set exactly, so that they may 
be removed from one engine to another without making 
the slightest difference in the set of the slide valves. Case 
hardened surfaces and gun-metal bearings have been 
adhered to, and great accuracy has been aimed at in the 
fit of all the details. From the Brighton works have now 

‘been turned out 220 entirely new engines from Mr. 
Stroudley’s designs, and up to the present time there has 
not been a broken tire, nor a breakage or failure from 
defect of material or design. The engines have been 
made with a moderate amount of travel of the slide valve, 
and with comparatively small steam ports, it being Mr. 
Stroudley’s opinion that the travel of slide valves has been 
increased by many engineers very much beyond what is 
ie or necessary ; and also that the steam ports have 

n made much larger than requisite. The engines have 
also been constructed with comparatively small driving 
wheels, it being also his opinion that driving wheels are 
very generally made much larger than there is any 


occasion for. So long as the speed of sixty miles per hour 
is not required to be exceeded—as he thinks it should not 

in this country—there can be no occasion for a wheel 
exceeding 6ft. Gin. in diameter. The same argument 
applies to other classes of engines; thus the “Terriers” 
for working suburban trains have wheels 4ft. in diameter. 
No fewer than three large sheets of drawings were made 
of the various axles in use on the line ten years ago. Now 
there is only one form of axle, and this was carefully 
designed by Mr. Stroudley many years ago, with the wheel 
seat larger than the part of the axle visible to the eye, so 
that the strength is not only placed where most needed, 
close to the wheel, but should a fracture of the axle 
at any time take place, it would be in that part which 
could be readily observed by the examiner. The 
whole of the wheels are put upon the axles without keys; 
being forced on by a pressure equal to 12 tons end-pressure 
for every lin. of the diameter of the axle, and no wheel is 
permitted on an axle that has not this degree of tightness, 
and none has ever been found to get loose or move from 
its position. This rule applies to engines and tenders 
also, as well as carriages and wagons. The advantage 
gained by the adoption of the interchangeable system will 
be patent to our readers, and the visitors to the works 
will do well to see for themselves how completely the 
system is carried out. 

The visitor will enter the works through a pair of gates 
at the side of the railway close to the outer end of the 
arrival platforms. The engineers’ offices are on the left- 
hand side. The carriage building shop will be first entered. 
Here several good wood-working machines will be seen in 
operation. In the corner furthest from the entrance will 
be found a double bit drill for boring holes in ventilators 
for carriage doors, This is a very neat tool, devised by 
Mr. Stroudley. A simple horizontal saw used for channel- 
ling the insides of roof sticks also deserves notice. It can 
be driven in either direction, and so does the work of a 
machine for the same purpose with two saws close by. 
All the timber is brought in on a little railway from a 
timber yard which will not be visited, as it presents 
nothing of special interest. All the parts of the frames, 
wheels, axles, &c., of six-wheeled carriages are inter- 
changeable, and so are those of the four-wheeled stock. 
The side frames are of wood with a jin. steel plate outside. 
The carriage bodies are supported, it will be noticed, on 
Attock and Spencer’s recessed rubber bearings interposed 
between the frame and the carriage body. 

The whole of the buffer and draw-bar gear has been 
arranged to one uniform standard, the face of the buffer 
being 18in. from the end of the carriage ; this being the mini- 
mum distance required to secure the safety of the shunters 
when coupling and uncoupling ; and this distance applies to 
both carriages and wagons, i is being adopted in the whole 
of this company’s stock with the exception of the suburban 
trains, where the central bnffer system, designed by Mr. 
Stroudley, was introduced in 1871. The system of close 
buffered trains is much superior to that of side buffers ; when 
they are coupled very closely there is really no buffer, the 
centre couplings being merely movable joints ; the whole 
of the i being screwed up quite close together, 
forming one continuous piece, but having the necessary 
means for lateral and vertical movement to accommo- 
date the varying levels and curves of the line. This 
arrangement saves about 17 cwt. of steel and iron in each 
vehicle, does away entirely with the shock in stopping 
and starting, and shortens the train very materially, 
prevents danger from passengers falling between the car- 
riages, and enables the guard to get along the train more 
quickly than with the long buffers. Continuous footboards 
have been fitted to the whole of this company’s stock, 
placed at a uniform height above the rails, and having an 
extreme width across of 9ft. The platforms of this rail- 
way have been raised or lowered to a uniform height of 
2ft. Gin. above the rails, and a uniform distance of 2ft. 
from the outside of the rails, so that passengers become 
accustomed to the same step from the carriages, and a very 
great reduction in the number of accidents from passengers 
falling down has taken place. The wagons are also being 
made to uniform standards, and to meet the requirements 
of the company’s traffic. They have also the same axle as 
the carriages, but have a wheel smaller in diameter, viz., 
3ft. instead of 3ft. Gin., as in the case of the carriages, 

At one side of the carriage shop is a pit, over which the 
work of fitting the carriages with the Westinghouse brake 
is carried on. No fewer than 1590 vehicles have now been 
supplied with this brake. The carriages are not quite 
finished in this department. They are afterwards sent to 
another shop to be trimmed, painted, and varnished ; and 
we may digress here for a moment to state that this car- 
riage shop is at the other side of the line, and must by all 
means be visited. It covers seven acres of ground, is 
900ft. long, and 25ft. high to the eaves. It is heated by 
steam pipes, 7in. diameter, lying along the floor. These 
pipes have no expansion joints. They are secured firmly 
at the middle, and are supported along their whole length 
on small rollers, so that 450ft. of pipe can expand in each 
direction. The actual range of expansion is found to be 
about 3in. The site for this splendid carriage shed was 
cut out of the chalk cliff, and the chalk was all sold at a 
price which just paid for the excavation, so that the site 
may be said to have been obtained for nothing. In this 
shed will be found several engines being painted and 
varnished. As the visitor proceeds to this part of the 
works, he will do well to notice at the right-hand side 
just before he enters the running shed a_ building 
in course of erection 72ft. long and 40ft. wide. Within 
will be placed a traveller for lifting engines, and tools and 
benches for a staff of fitters. On top will be a great cast 
iron tank 40ft. by 72ft. by 9ft., which holds about 700 tons 
of water for the use of the engines and the buildings 
generally. We may now take leave of the carriage depart- 
ment, and return to the engine a on . 

The visitor ing out of the carriage-building shop 
enters the baller hep, and his attention will be directed 
to the work done. In the boiler shop great care has been 
taken to make sound work, The tboiler lates are first 
planed at the edges, afterwards heated slightly, and then 


bent to the correct form. They are afterwards strapped 
together by heavy iron straps and bolts, and then the 
holes are drilled through both plates; the longitudinal 
ng being placed above the water line, and fitted with 

utt strips inside and out, each double rivetted. The 
rivets are countersunk through the butt strip inside and 
out. These rivets are driven home by hammers of about 
7 Ib. weight, and having to be forced into the countersink 
only, are very quickly closed. The manhole ring is made 
of wrought iron, with a very thick flange, as in the sketch, 
Fig. 1. Itis made out of a piece of angle bar l4in. by 
lin., and 44in. by 2in.; this is bent round, welded, and 
flan to fit on to the boiler, the butt strip for the joint 
in the boiler plate being welded thereto, and the upper 
face for the dome being turned, and after rivetting on, 
scraped up to a steam-tight joint, so that the dome can be 
taken off and on without trouble. The inside butt strip is 
—— to hold the regulator, as shown in the sketch. Mr. 

troudley having tried various sizes, now always uses 
tubes l}in. diameter outside, and he places the thinnest 
end of the tube next the fire-box. The tubes are spaced 


TUBE PLATE 


jin. apart, and in one class of engine they are 262 in 
number, ‘The fire-boxes are of copper, the tube plates 
being lin. thick. All rivets are of iron. Mr. Stroudley 
does not use bridge stays, and the system of staying 
adopted deserves to be examined. The forward end of 
the internal fire box is made with nearly square corners 
and a flat top to admit the greatest possible number of 
tubes, but further back the roof is curved. The stays, 
therefore, have to be somewhat differently arranged in 
the two places, The accompanying diagram, Fig. 2, shows 
what we mean. The Saecl tine A A, it will be seen, are 
nearly radii to both the outer shell and the inside box, 
but the stays B B are awkward to fit in the shell, which 
is accordingly thickened for their reception by an internal 
plate. The tendency of the stays being to pull down the crown 
of the shell, and stretch it at the sides, two heavy cross stays 
with large palms at the ends are rivetted on, One is shown 
by the full lines D. The front tube plate is of steel, 
the only steel plate about the boiler. It is secured to the 
shell by two angle iron rings to prevent grooving, as shown 
in Fig. 3. 

It will be seen that little or no caulking is allowed, and 
it will’ not escape attention that there is not a rivetting 
machine in the establishment. Mr. Stroudley holds that 
if plates are properly put together, and the rivets are a g 
driving fit in the holes, hand work is much better than 
machine work, because machine work tends powerfully to 
split the plates by cramming too much rivet into each 
hole. The boiler work turned out of the Brighton shops 
is as good as possible, and reflects much credit on all con- 
cerned, from Mr. Stroudley down. Last week we saw in 
the sheds the first engine built in the Brighton shops by 
Mr. Stroudley, having the tubes taken out to be renewed 
for the first time. This engine commenced to work in 
1871; it has performed continuously ever since, almost 
without cessation, and has not had any renewals except 
new leading axle brasses, new connecting rod end-brasses, 
and new stays round the lower part of the fire-box. The 
ferules have never been taken from the tubes, nor have 
any other repairs worth mentioning been effected. The 
whole of the joints in this and every other engine made 
since are scraped up toa perfect face, so that when rubbed 
with a little oil and screwed together, they are steam tight ; 
and these faces are now in the same condition as when first 
ee out of the shop, thus proving that scraped joints can 

made and maintained. The pivadiegs and economy of 
this is very considerable when we consider the amount of 
running-shed expenses in joint making, under the old style 
of locomotive practice. 

This engine had not had the lagging off before for ten 
years ; no trace of leakage could be detected anywhere, 
save one small spot under the barrel at a transverse seam. 
The engine had run 300,000 miles in the time. Close by 
was the 206th engine built by Mr. Stroudley. This engine 
had been incessantly at work for three years and two 
months, with the exception of one day spent in skimming 
the tires while the engine was at the running sheds. The 
registered mileage was 116,000. The same bushes were in 
the coupling rods as were in them at first, and the tool 
marks are still on the horn plates, a result of the peculiar 
arrangement of the coupling rod cranks—not opposite to, 
but at the same side of the axle, as the main crank— 
adopted by Mr. Stroudley. It may be mentioned that 
much of the durability of the boilers is due to the use of 
hot water, much of the lime -being deposited in the 
tender. A _ portion of the exhaust steam is taken 
into the tank and raises the temperature nearly 
to boiling. The consequence is that injectors are 
not used, all the boilers being fed by purps, 
Of these pumps we shall say more ina moment. As no 
injectors are used, it becomes necessary to provide means 
for keeping down the production of steam and waste of 
water while the engine is standing; and this is done by 
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the use of an ash-pan fitted quite tight with red lead on 
three sides. Air is admitted only at the back, where are 
fitted two doors—one perforated to let in air and keep in 
cinders, and the other a flat plate to exclude the air. All 
this work should be examined, and also the draw-bar 
arrangement. The engine is coupled to the tender by a 


FIC.4 


T-headed draw-bar B, Fig. 4, in which are fitted two 
rollers A, which traverse on a heavy curved angle-iron 
beam. The centre of the curve is placed far forward, and 
as the engine travels over a crooked road the tie-bar rolls 
along the curved segment, and the engine does not drag 
the tender after it sideways. The arrangement works 
beautifully. A single heavy india-rubber washer takes the 
pull beneath the tender, and provides all needful elasticity. 

Visitors will do well to examine the peculiar form of 
feed-pump used, which is exceedingly simple, and yet is 
such that, even when running at a very bigh speed, the 
clacks do not make a noise. The suction clack, it will be 
seen, is the seat for the delivery clack, and iu the top of 
this last is contrived a small air vessel which effectually 
prevents the thrashing of the valve on its seat. These 
pumps will be found to repay inspection. 


The erecting shop is excellent and convenient, about 
82ft. wide by 380ft. long, having four lines of rails and a 
row of columns up the centre with a very light elegant roof 
in two bays. ‘This shop is fitted with four hydraulic 
travelling cranes, desigued by Mr. Stroudley, and made 
by Messrs. Tannett, Walker, and Co., of Leeds, from his 
drawings. These cranes have been very successful—they 
lift and carry about the engines very smoothly, and have 
been copied by many railway companies. They are, we 
believe, the first travelling hydraulic cranes worked by 


power—at least, the first that worked through any con- | 


siderable distance, such as 200ft. or 300ft. The lifting 
cylinder has a spherical collar placed at about the middle 
of its length, the cylinder itself being 1lin. diameter, and 
has a piston fitted with ordinary hemp packing. <A rod 
passes down from the bettom of the cylinder, having a 
as similarly packed and with a swivel sling at the 

ttom. Suitable hooks are made to take hold of the buffer 
beam, and a proper pair made to fit into the drag bolt hole 
in the after buffer beam, and by attaching the cranes to 
these the engines are lifted without damage or trouble. 
The carriage on which the hydraulic cylinder is slung is 
fitted with a set of three-throw plunger pumps, which are 
always at work while the crane is in action. The water is 
allowed to escape by a by-pass back into the tank when it 
is not required, and a separate handle with a stop valve is 

rovided for lowering when necessary. Thus the hoisting 
is done by the direct action of the pump, which forces the 
water through a stop valve on the side of the cylinder, the 
connection between the pumps and the cylinder being 
made by a spiral pipe of sufficient elasticity to allow the 
cylinder to move about as may be required, and the dis- 
charge water passes through an india-rubber hose back 
into the tank. Up to this time, now more than ten years, 
no accident or trouble of any kind has been caused by 
these four cranes, which are managed by two workmen, 
who keep them clean, and oil and attend to every detail 
connected therewith. The shafting, ranning down each 
side of the centre column of the erecting shop, is driven 
by a tight and slack pulley, geared at the end of the shop. 
The belt can be moved into and out of gear by a rope 
passing over the head of the crane man, so that he can 
stop the shafting when the crane is not in action. A con- 
siderable number of tools and machines has been intro- 
duced—many of them from Mr. Stroudley’s own designs— 
with a view to perform the work required in modern loco- 
motives. 

Want of space prevents us from doing more than glanc- 
ing briefly at many things of interest which we must 
perforce leave undescribed. The visitor will do well to 
examine a double-cylinder compound engine made a great 
many years ago by Messrs. Eastons and Amos, now used 
for pumping. The pump hasa stroke of 4ft. and is 2ft. 
in diameter of barrel; it works against a head of 170ft. 
The whole of the water passes through a surface condenser, 
which is coupled by a pipe to the original jet condenser, 
into which no injection is admitted. The two cylinders of 
this engine are cast in one piece. A double-cylinder 
vertical engine close by also deserves notice. Steam is 
supplied by a fine battery of six single-tlued boilers, each 24ft. 
long by 6ft. Gin, diameter, with a 3ft. 6in, flue ; one boiler 
has a Fox’s patent corrugated flue, the others have flanged 
flues made on what is commonly called Adamson’s system, 
invented, we believe, originally by Hackworth, and used 
on the Stockton and Darlington Railway. There are in 
each flue nine Galloway tubes. These boilers ought to be 
examined, their fitting and workmanship being of the 
highest class. Among the tools a horizontal punching and 
shearing machine in the smithery deserves notice. 

We feel that we have left much unsaid that ought to 
be said concerning the Brighton Railway shops, but we 
have said enough, we believe, to show that they will very 
well repay inspection It may be stated that the original 
shops of the company were at New Cross. Their removal 
to Brighton has been of considerable advantage to that 
town, as some £2500 per week are paid in wages, and the 
whole of this sum is, practically king, spent in 
Brighton. All wages are paid on Friday afternoon, that 
the men may have the full advantage of Saturday’s 
markets. 

We cannot conclude better than with the accompanying 


tabular statement of the working stock of the line now 
and eleven years ago :— 
Statement of Working Stock. 

Description June, 1881. Dec., 1869. Increase. | Decrease. 
Engines and tenders .. 858 256 es aes 
First-class carriages 598 413 185 _ 

», coupe ” 5 18 _- | 13 

bogie .. 12 2 
Composite... 310 54 
Second-class .. 387 312 | 25 
Third-class carriages .. 897 549 | 348 _ 
Horse-boxes .. .. .. 193 127 | 66 
Carriage trucks 126 15 
Luggage or brake vans 245 
Invalid rail or road cars... 4 "3 | 2 — 

Total coaching 2730 1737 993 | _ 
Goods wagons, covered and | } 

- 
Cattle wagons 224 146 78 
Goods brake vans.. 10 | 92 58 
Coal and coke trucks .. 1731 
Timber wagons 878 | 245 133 _ 
Machinery trucks .. 105 j-“- 105 
Ballast wagons .. .. .. 443 27 173 - 
Travelling tool-boxes, &e. .. 4 — 
Water and tar tanks .. .. 1 6 
Stores and lamp vans .. 4 _- 4 _- 

Total mineral and mer- | | 
chandisoe .. .. .. 7202 | 4035 | 8167 - 
Totalca riage and wagon 

Comparison of Train Miles run in the years 1869 and 1880. 

Year. Passengers. Goods. | sin 
1880. 5,045,504 1,283,895 7,229,399 
1869. 3,512,335 699,172 4,211,507 
Increase in 1880 .. 2,433,169 584,723 8,017,892 

| No, of engines built in Brighton Works since 
» Carriages ,, ” ” ee 
| » Wagons 5115 


| It will be seen that the traffic of the line has increased 
| by leaps and bounds, and the interests of the company 
| have obviously been well cared for by Mr. Knight, the 
| general manager, Mr. Stroudley, the locomotive superin- 
tendent, and Mr. Williams, the tratiic manager—all three 
able men and in their right place. 

We have said nothing concerning the steamship work 
of the company. Of that we shall speak at another 
time. For the present our business has been more par- 
ticularly with the Brighton Works only. 


SOCIETY OF ENGINEERS, 


IRON ROOFS. 

AT a meeting of the Society of Engineers, held on Monday even- 
ing, October 3rd, in the Society’s Hall, Victoria-street, West- 
minster, Mr. Charles Horsley, president, in the chair, a paper «4 
Mr. Arthur T. Walmisley on ‘Iron Roofs” was read, in whic 
the author drew a comparison between some of the principal large 
roofs in the kingdom. The early types of construction resembled 
the old timber examples, the only alteration being in their section 
and detail of attachment at the joints. The adoption of roofs of 
large spans was comparatively of recent date. There was still 
much difference of opinion as to the advisability of single or 
multiple spans. The advantages of clear spans were (1) freedom 
from all intermediate supports, giving facilities in laying out the 
space to the greatest pe nin or in subsequently altering the 
arrangements, and this freedom is especially valuable when it is 
required to transfer the traffic of the station from one line to 
another, diagonally at the shortest sible intervals, as at New- 
street station at Birmingham and other places; (2) getting rid of 
annoyance of snow lodging in the valleys; and (3) the grander 
architectural effect of the structure, which was evident by com- 
paring Euston station with St. Pancras station. The roof over 
the latter station is one clear span of 240ft., with arched ribs, and 
this type of construction has been adopted also at the Central 
station, Manchester, of 210ft. span, and St. Enoch’s station, 
Glasgow, of 198ft. span. Another mode of covering large spaces 
was to bridge the space to be roofed over with transverse girders, 
placed at convenient intervals, and to carry the covering on these 
supports. This plan has been adopted at the Central station, Glas- 
gow, of 213ft. span, andalso at Bridge-street station, Glasgow, which 
was divided into two spans of 114ft. and 49ft. respectively. In both 
these roofs the covering is on the ridge and furrow system, running 
longitudinally from end to end. In the Carlisle station advantage 
is taken of the necessary longitudinal bracing required to stiffen 
the transverse girders hy placing the gutter midway between the 
girders, and supporting the slope of the roofs on cantilevers meet- 
ing under the gutter, and connected to the main girders at dis- 
tances of 15ft. apart, the ridge being carried on the top flange of 
the girders, and running transversely across the station. There are 
two spans of 128ft. and 154ft. respectively. The Victoria station 
of the London, Brighton and South Coast Railway is divided into 
two spans of 124ft. and 117ft. respectively. The covering rests on 
roof trusses of 50ft. spans, supported on girders. The York sta- 
tion, which was about the same width as St. Pancras station, was 
divided into four spans, and glazed on the ridge and furrow sys- 
tem ; but it is open to argument whether this was the best way to 
glaze or not. When the ridge and furrow follow the curve or slope 
of the roof, one side of the sash bar suffers more from the weather 
than the other, and wears away the putty; but the author con- 
sidered that the systems of glazing without putty ought univer- 
sally to be adopted, and that a glazier’s tool should never 
be used in construction, as it was easy in design to ascertain 
manufacturers’ sizes, and work them in accordingly. Various 
patents had been taken out for glazing without putty. That by 
the late Mr. Rendle, who was the originator of the system, had 
been largely used in many roofs of large and small dimensions, 
and its merits were well known. Another system, patented by 
Mr. T. W. Helliwell, was also worthy of description, though not 
so extensively used as Rendle’s system. In the design of a roof, 
the importance of all parts being as much as possible accessible to 
a painter’s brush should be borne in mind. The construction of 
expansion roller frames was still very unsatisfactory, as rollers 
were so often found to rust in their bearings under the foot of the 
rafter. The roof over the Bristol station was a good and econo- 
mical form of a rigid arch. No provision was in this case necessary 
for variations under change of temperature, as the ridge, by the 
construction, would rise and fall with the structure without 
spreading at the feet. It is unnece to spread wind ties 
offensively all over a roof as was generally done. It is sufficient 
to connect the end bays, as was done in the Earl’s Court station 
of the Metropolitan District Railway, the Drill Hall, Edinburgh, 
and other recently-erected roofs, and trust to the purlin connec- 
tions, which should be ed to give the required stiffness to the 
intermediate bays of the roof. The general use of iron in works of 


construction renders it desirable to arrive at the best form to adopt 
in different cases consistent with efficiency and economy, and much 
might be learnt by comparing different systems that have been 
adopted both in trussed and arched roofs, 


TENDERS. 


SWING BRIDGE AT MINET-EL-BASSAL. 

THE following are the tenders sent in to the Committee of 
Commerce of Alexandria for the construction of an iron swi 
bridge known as the Pont Ibrahim. The work is to be anal 
according to a schedule approved by the Minister of Public Works. 


8. d. 
M. Ferdinand Turin .. 8,400 0 0 
Mr. George Archer 7,000 0 0 
M. Katzenstein .. .. .. 8,150 0 0 
MM. Storari and Radice .. ae 7,000 0 0 
Engineering Company, Carmoos .. 8,500 0 0 
The Cleveland Bridge Company 36,000 0 0 
Messrs. Allen Alderson and Co. 6,700 6 0 


According to the Moniteur Egyptien, from which we gather these 
figures, Messrs. Allen Alderson’s tender has been accepted, but the 
work will not be commenced until April next. 


Four new iron vessels are to be constructed for the Admiralty. 
Three of these—to be named the Mistletoe, Watchfire, and Albacore 
are to be built by Messrs. John Elder and Co., and the fourth, the 
Arethusa, by Messrs. Napier and Co. During the past month 
twenty-four vessels, of 29,300 tons, were launched from the Clyde 
mg as compared with twenty vessels, of 24,900 tons, in Septem- 

r, 1880, For the nine months the vessels launched number 179, 
with a total tonnage of 244,290, against 188 vessels, of 171,000 tons, 
in the corresponding month of last year. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John W. Agnew, assistant 
engineer, to the Asia as supernumerary; A. Shoolbread and Charles 
E. Stewart, to the President, additional, for the Royal Naval 
College at Greenwich ; James Melrose, chief engineer, additional, 
to the Grappler, for service at Gibraltar Yard, dated the 8th of 
October ; James M’Gough, chief engineer, to the Asia, additional, 
for torpedo course in the Vernon, to join on the 6th inst.; Joseph O. 
Wilson, engineer, to the Grappler, when commissioned on the 
8th inst. 


Tur INSTITUTION OF CrvIL ENGINEERRS.—From a recently 
published list of the members of the Institution of Civil Engineers, it 
appears that the total number of all grades is3975. These comprise 
18 Honorary Members, 1270 Members, 1422 Associate-Members, 563 
Associates, and 702 Students. The list is accompanied by the 
Charter, Bye-laws, and Regulations, and othe: matters of interest 
to members and visitors of the Institution itself, and to the members 
of those societies which are permitted to use the theatre of the 
Institution for their meetings. It is a very complete guide to the 
affairs and management of the Institution and all that relates to its 
constitution, and is prepared with the care that characterises all 
the publications compiled by Mr. Forrest, 


TRIAL Trrp.—On Wednesday by far the largest steamer belong- 
ing to Middlesbrough made her trial trip. The largest vessel 
hitherto belonging to the port carried only 1850 tons, whereas the 
new one, suited to trade to any part of the world, will —— 
3000 tons. She is named the Chancellor, and has been built by 
Messrs. Raylton, Dixon, and Co., of the Cleveland Dockyard, to 
the order of Messrs. Edward Harris and Co., a and 
is of the following dimensions :—Length, 279ft.; breadth, 37ft. 3in.; 
and depth of hold, 24ft. 6in., with a carrying capacity of about 
3000 tons dead weight. She is built on the three-decked principle, 
having two decks laid, the main one of iron and the upper of 
wood. She has also water ballast in a double bottom in the after, 
main, and fore holds, four steam winches, patent steam steering 
gear, &c., iron lower masts, and is schooner rigged. Her cabins 
for captain and spare state rooms are placed in a short poop aft, 


| and the accommodation for officers and engineers under the bridge 


amidships. Her engines of 180-horse power are by Messrs. Thos. 
—— and Sons, Hartlepool, and during the trial gave every 
satisfaction. 


SUICIDE OF AN ENGINEER.—The Port Elizabeth Telegraph, of 
the 26th ult., reports the death, by his own hand, of Mr. John 
Hamilton Wicksteed, C.E., resident engineer of the Van Staaden’s 
River water scheme, and engineer to the Town Council of Algoa 
Bay. He had been missing for several days from his office at the 
Town-hall, and his greatcoat, portmanteau, and travelling-bag 
were in the office, apparently prepared for a journey. 
parties were set to work in various directions, and at length his 
body was discovered in the bushes between Shark’s River and what 
is known as Happy Valley, on slightly rising ground, but sur- 
rounded by bushes. The deceased was lying on his back, with 
a single-barrelled pistol in his right hand, the butt near his chest, 
and the muzzle of the pistol in the direction upwards towards his 
head. From examination it appeared that the weapon must have 
been discharged into his mouth, for the ball had come out at the 
top of the forehead, near the left temple. There was apparently 
no indication of struggle, and the surrounding bushes were undis- 
turbed. Mr. Wicksteed had not been in good health lately, and 
he had occasionally shown great signs of depression of spirits, 
and an overworked brain. The coroner’s inquiry resulted in a 
verdict of ‘‘ Temporary insanity.’ 


University COLLEGE, Lonpon.—Three courses—A, B, C—of 
evening lectures on architecture, construction and modern practice, 
will be given this session at the College, Gower-street, by Professor 
T. Roger Smith, F.R.I.B.A. The subjects treated remain sub- 
stantially the same as in previous sessions, but such alterations 
will be made in the mode of dealing with them as, in the opinion 
of the professor, may render the lectures useful to students prepar- 
ing for the associates’ examination at the Royal Institute of 
British architects, or the district surveyors’ examination, as well 
as pupils and other students of architecture. Course A: Archi- 
tecture as a fine art—about thirty lectures on Mondays at 6 p.m. 
‘* An outline of the leading peculiarities of the principal styles of 
architecture” historically and analytically treated. In each 
session, some lectures will also be devoted to a fuller examination 
of ‘‘the special characteristics and history, the mouldings, 
features and ornaments” of some one style. Greek architecture 
will be so treated in the coming session. Course B: Construction 
and materials—About thirty lectures on Tuesdays at 6 p.m.; the 
first week in each month on Wednesday. ‘‘The nature and 
properties of building materials, including their decay, preserva- 
tion, quality, and strength, and their application to building. The 
principles of construction as applied in practice to foundations, 

, arches, vaults, roofs, floors, and partitions. Drainage, 
sanitary arrangements and requirements. The application of 
formulas for calculating the strength of materials. Shoring and 
underpinning ; and dealing with ruinous and dangerous structures.” 
Course C: Modern practice—not less than fifteen lectures on 
Tuesdaysat 7.10p.m., except the first weekin each month. Planning 
for special purposes and sites. ‘‘ Specifications and the modes of 
estimating cost. The general conditions usually appended to a 
building contract.” Quantities; the conduct of works; the 
adjustment of accounts; professional eharges; the London 
Building Act; the model bye-laws ; light and air; litigation ; 
arbitrations; professional evidence; dilapidations; surveys ; 
valuations ; miscellaneous professesional duties. A public 
introductory lecture, explanatory of the course and with sugges- 
tions as to modes of study, will be given at the College, by 
Professor Roger Smith, on Monday, 10th October, at 6 p.m. 
Admission free, and without tickets, Architects and students of 
architecture are invited to attend® 
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THE PARIS ELECTRICAL EXHIBITION. 
No. VIII. 

Tue automatic methanometer—or analyser of fire-damp 
—of M. Denis Monnier, professor of chemistry at the 
University of Geneva, shown in the Swiss section, is not 
only an alarm-giver of fire-damp, but gives also, at a dis- 
tance, an automatic and quantitative analysis. It consists 
of two separate instruments—(1) the analyser; (2) the 
receiver. 

The analysers are placed in the galleries and workings 
of the mines, while the receiver is in the office, or wherever 
desired, under the eyes of the manager or engineer. The 
analyser periodically, say each hour, transmits to the 
receiver the proportion of fire-damp between 1 and 9 per 
cent. that is mingled with the air of that part of the mine 
in which it is placed. It is important that the receiver 
should be so placed as to be constantly before the eyes of 
the manager, because he can himself arrange the con- 
tacts which regulate the sounding apparatus or other 
alarm when the mixture of gases has attained dangerous 
proportions. He will give the n 


| the tubes resting upon the metallic plate N. This plate is | Fig. 1, a', b' 


orders, and the | 


apparatus enables him ata distance to follow the effects | 


of the attempts to ventilate the dangerous part. The 


action which renders the methanometer useful is the | 


decomposition of methane—marsh gas—in presence of an 
excess of ordinary air under the influence of a high tem- 
perature, such as an induction spark or incandescent 
“rea into products condensable or non-condensable. 

e condensation is shown by a change of height in the 
cokumn of mercury in the manometer. It was formerly 
supposed that this decomposition was indicated by the fol- 


lowing equetion— 
CH,+0,=C0,+2H, 0. 

M. Berthelot has demonstrated that the reaction is more 
complex, and that other compounds, such as naphthaline, 
are formed. M. D. Monnier has assured himself of the 
accuracy of M. Berthelot’s investigations. He obtained 
from the burning for three manlie of pure marsh gas 
small crystals, of which the fusing point was 79 deg., 
burning with a sooty flame, insoluble in water, and very 
soluble in alcohol. 

The analyser is represented in Fig. 1. The different 
parts of this apparatus are embed on a strong plate 
of bronze, upon one of the sides of which are the burner, 
the manometer, and the pendulum; on the other, the 
clutching gear. The whole is enclosed in a closely fitting 
case. The burner or exploder A, Fig. 1, is a little 
receiver, with a platinum wire of small section across its 
longest axis. It communicates, as shown, with the 
manometer, made of glass, D, containing mercury. The 
two side tubes issuing from the exploder are of glass, 
upon which are fixed tubes of india-rubber, first con- 
nected so as to oe under the bar E; then, one to the 
bellows actuated by the movement of the sounding appa- 
ratus, the other carried through a hole in the case to take 
in the air of the mine. The apparatus to close the india- 
rubber tubes consists of an electro-magnet, covered with 
wire of large section, and a soft iron armature in the form 
of J. The lower part of the armature is guided by two 
screws. When the current into the electro- et 
Y, this piece T, and consequently the bar E which crushes 


| 


not fixed, and is ved to insure the hermetic sealing 


of the tubes between the edge of the bar and the | 


plate. The end of the lever E is bevelled, and 
stops against a conical piece of steel fixed upon the 
armature of the electro-magnet X, used to disengage 
the tubes. This conical piece is pulled by the spring as 
shown in the figure, which at the same time insures the 
withdrawal of the armature of X. The india-rubber tubes 
under the rod E spring open when not under pressure. 
In this position the end of the bevel of the rod is towards 
the top of the cone, but when the current into the 
electro-magnet Y, the rod attracted raises the cone, passes 
its base a little, and is stopped by the detent of the spring. 
The contacts are distributed by a disc fixed upon the 
wheelwork of the pendulum ; they serve to engage and 
disengage the tubes, and to complete the circuit for raising 
the platinum to incandescence. 

The designer is satisfied by a number of determinations 
that the manometric indications given are always similar 
under similar conditions. The height of the barometer 
has little influence on the results obtained ; temperature 
has more, but this varies little in the positions in which 
the apparatus is intended to be used. Suppose the 
analyser to work in a gallery where the temperature varies 
from 30 deg. to 40 deg. The average is 35 deg., for 
which the instrument is regulated, and the observer pro- 
ceeds to determine the height of the mercury column, 
which shows’ a mixture of 5 volumes of marsh gas to 
95 volumes of air. This height divided by five gives the 
height corresponding to 1 per cent. of marsh gas. The 
experiment should be repeated with 2, 4, 6, 8 per cent. of 
gas to verify the determination. Suppose this height 
4mm. Starting from Omm., platinum wires are fused 
into the manometer tube to the height of 4mm. The 
manometer thus prepared is ready to act with its explodin 
chamber. We see then that the apparatus is gradua 
empirically, and not according to the equation given 
above. M. Monnier prefers to graduate his apparatus 
with pure marsh gas, even when it is to be used in places 
when other predominate, the aim being to avoid 
accidents, and not to obtain exact results. 


When the apparatus is intended to analyse quantita- 
tively the gaseous escape in public buildings, theatres, &c., 
the inventor uses an indicator with ten divisions, 0 to 9, 
each platinum wire from the manometer being connected 
directly to one of the divisions, thus necessitating ten wires 
for indications of 1 to 9 per cent. It is hardly necessary to 
say that the regulation of the apparatus should now be 
made with coal gas. In theatres, &c., it is unn to 
consider much the number of wires between analyser and 
receiver, as the distance is insignificant; but in places 
where the distances are considerable the number of wires 
requires consideration, as their cost is a large item in the 
installation. M. Monnier has given attention to these 
facts, and has designed apparatus whereby one transmitter 
and one receiver works with eight, ten, and even twelve 
analysers and only one line wire. 

The nine platinum wires from the manometer D, Fig. 1, 
are connected with an equal number of platinum plates 
insulated in ebonite and arranged in the form of an arc, 


» At the centre of the are is a 
ratchet wheel G furnished with pawls and carrying a con- 
tact B, which passes from plate to plate as the wheel turns. 
The mercury of the manometer is in permanent contact 
with one of the poles of the battery. The ratchet wheel 
and arc, electro-magnet C—which actuates by its armature 
a lever L, and thus the pawls—are connected to the other 
pole of the battery. When the mercury of the manometer 
reaches the first wire a, the circuit of the battery is closed. 
The current then by the first plate a', the contact 
B, the ratchet wheel, and the electro-magnet C ; the magnet 
attracting its soft iron armature L, makes the wheel 
advance , *. one tooth, the contact B comes to the second 
b', and the circuit is again open. This movement of L is 
uesd to put the current to line by means of two springs 
HL 

When, the mercury reaches the second wire 5, the same 
movement is repeated, and so on till the contact (5) of the 
wheelwork will close the circuit of the electro-magnet M, 
which, reacting upon its armature, releases the two pawls 
Fand 0. The dise becomes free, and influenced by the 
weight P returns to its normal position, being stopped by 
the stop Q. 

The central receiver is almost identical with the trans- 
mitter, but is more simply constructed, inasmuch as the 
nine plates of the transmitter which serve to distribute 
the contacts are replaced by a simple enamel dial divided 
into as many as indicate 1 to 9 per cent. of fire-damp. 
The ratchet wheel of the receiver carries underneath but 
above the pointer a brass plate in the form of a quarter 
circle abc. The circumference of this arc is pierced with 
as many holes as the dial has numbers. These holes are to 
receive a contact peg. A spring, AB, is made bulging in 
the centre to insure contact with the pegs. The numbering 
of the openings in the quarter circle correspond to the 
sections of the dial. Thus, if the pointer indicates a 
certain division of the dial, the corresponding hole ought 
to place itself above the contact of the spring AB. It 
suffices, then, for the manager or engineer to place the peg 
in the hole corresponding to the proportion of fire-damp 
beyond which he does not think the mine safe, to then 
obtain continuous action of the bell. It is this part of the 
receiver which constitutes the alarm. The receiver acts in 
the following manner :—When the contact B—Fig. 1—of 
the transmitter from the first to the second plate, 
viz., from a to b, Fig. 1, the current is to line by the 
contacts H I. The electro-magnet C, Fig. 2, attracts its 
armature, and the pointer originally placed over O passes to 
the section No. 1, which indicates 1 per cent. of fire-damp. 

At the end of five minutes, the time fixed for the 
analysis, the pendulum of the receiver closes the circuit 
of the coil M, Fig. 2, and returns the pointer to 0, by the 
same mechanisiu as returns the contact of transmitter, to 
its normal ition. The beliows acts six consecutive 
times in each hour, the air of the mine passing in and out 
of the tube in the box a similar number of times. This 
yaa is sufficient to renew the air of the small burner ; 
about one minute afterwards, the knife, which is placed on 
the side of the disc which influences the working of the 

ndulum—see Fig. 1—comes into contact with a platinum 
ever, and causes it to traverse a circular disc of ivory on 
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which are rivetted three platinum contact pieces, 1, 2, 3. | 
The first contact being of short duration, closes the circuit | 


of the coil Y, and crushes the india-rubber tubes ; the 


in causes incandescence of the wire for fifteen seconds. 

e knife at the edge of the disc lets go the lever, which, 
being influenced by a spring, is stopped against R, and is 
thus once more in its old position. 

It takes five minutes more for the knife to reach the 
second circular dise of ivory, and it is during this that the 
transmitter works; this second disc is furnished with two 
platinum contact pieces. The first, 5, closes the circuit of 
the coil X, and effects the crushing of the india-rubber 
tubes. The movement of the armature of this magnet is 
utilised to break the line circuit until the mercury of the 
manometer has returned to its ordinary level—Fig. 1, K L. 
The second contact, 4, sends the current into the electro- 
magnet M, and moves the pointer B to the left side of the 
first plate A. 

The reason for raising the platinum wire twice to incan- 
descence for fifteen seconds, with an interval of one 
minute, is as follows:—The wire being suddenly raised to 
a very high temperature dilates instantaneously the = in 
the burner; one part of this gas escapes combustion, being 
drawn once more into the manometer during the minute 
allowed for cooling; this gas returns into the burner, 
where its consumption is procured almost entirely. By 
crushing the india-rubber tube which unites the burner to 
the manometer, complete combustion of the gas is obtained 
by raising the wire to incandescence once only; as, however, 
it is feared that the presence of an explosive mixture of 

might break the burner, the communication between 

it and the manometer is left open. The latter is so 
arranged that the mercury cannot be forced out cf it, 
even if the burner should be destroyed by an explosion. 
To work twelve analysers in one line the following are the 
arrangements :—The pendulums of the analysers should 
be set five minutes in advance of one another ; the regulat- 
ing pendulum of the central receiver will return them to 
0 every five minutes. Each analyser carries a dial which 
ey of its being put to the exact hour, this being effected 
y a special apparatus placed in the outer part of the box 


covering the analyser. By consulting the time by the 
central pendulum, the engineer can tell the part of the 
|mine in which the analyser, which is about to send its 
second sends the current into the platinum wire of the indication, is placed. Fig, 3 gives an illustration of the 
burner A. This contact lasts for fifteen seconds, the lever | distribution of the currents. In the analyser here given 
then takes one minute to reach the third contact, which | the letters are the same as in Fig. 1. The wires to the left 


compress and let go the india-rubber tubes, and cause the 
contact of the ratchet wheel to return to the side of the 
first plate. The wires to the right belong to the transmitter, 
and the line. In the receiver the certain wires distribute 
the current which liberates the india-rubber tubes from 
compression ; the others the current which operates the 
alarum beils. 

The merits of a brake in which electric apparatus is 
used, that has been adopted by one large company, and is 
about to be used on the State railways, as well as the fact 
that arrangements are being made to introduce it in 
England, demand consideration. It may be that modifi- 
cations will, under different circumstances, be introduced, 
or that the system will ultimately be found too cumbersome 
or too delicate, but before criticism it is necessary to know 
something of the apparatus, We therefore endeavour to 
give somewhat in detail the arrangement adopted by M. 
L. Regray, chief engineer of the Chemin de Fer de l’Est., 
the electrical system being that of M. Achard. An electro- 
magnet A is suspended on a hinged axis, so that the poles 
of the magnet have for armatures cylinders of metal 
fixed upon the axle of the carriage. Suppose now the 
poles D D of the a brought into contact with the 
revolving armatures, the friction between them causes the 
magnet to revolve. The chain attached to the brake is 
fixed to the extended axle of the magnet, and consequently 
when that axle revolves is wound up, bringing the brakes 
upon the wheels. The friction between the poles and the 
armature depends upon the strength of the magnet, and 
this can be regulated at will from a maximum to a 
minimum. But it will be well to trace the whole action. 
The electric current may be obtained by means of Planté 
secondary cells charged by Daniell’s cells—in other words, 
one or two Daniell’s cells are constantly in action charging 
three or six Planté cells, and it is the Planté cells that are 
called into action to electrify the magnet. The battery is 
carried in a box in the brake van. The engineers, however, 
seem toprefer that thecurrent beobtained by means ofasmall 


Gramme machine, driven direct by a Brotherhood three- 
cylinder engine, the steam for which is obtained from the 
locomotive. The velocity and hence the current of the 
Gramme machine can be regulated, and so the action of the 
brakes. M. Achard prefers the Planté cells; he informs 
us that he has tried the Faure battery, but the results ob- 
tained were not satisfactory. The regulator R* consists of 
acylinder of wood, around which, as shown, wire is wound. 
The length of this wire in the circuit, increasing as it does 
the resistance of the circuit, determines the current to the 
electro-magnet. The action is as follows: When it is 
necessary to apply the brakes, a simple pressure of a key” 
or the turn of a handle sends the electric current into the 
wires of the electro-magnet. An attraction immediately 
takes place, and the poles and armatures are brought into 
contact. The friction between these causes the revolution 
of the magnet, the winding of the chain around 
the axle, and the application of the brakes. The whole 
of the brakes of the train enter into action at one and the 
same time. The brakes are taken off by stopping the 
current, and a small spring pulls and keeps the magnet from 
the armatures. A frame—also carriages—fitted with this 
brake, are shown by the Compagnie des Chemins de Fer 
de ’Est, which company also shows several other pieces of 
interesting apparatus, one of which is a carriage fitted with 
elaborate mechanism, in which electricity plays, prone, 
but a subsidiary part, to obtain the traction of the train 
under varying circumstances, the pressure on the buffers 
when stopping, and various phenomena connected with 
the engine. 


PRIDEAUX’S PATENT AUTOMATIC FUEL ECcONOMISER.—The steam 
tug Ben Lomond, to which the latest improvement in the automatic 
mechanism of this invention was attached a year and a-half ago, 
is now lying at +he Ratcliffe Dry Dock—three minutes’ walk from 
the Stepney station—to have her boilers cleaned and her machinery 
overhauled. It may be remarked that the doors were supplied to 
the vessel four years ago, have never been repaired, and are now 
substantially as good as new. The perfected automatic mechanism 
was applied in the spring of 1880, and has never been cleaned or 
adjus' since, and is now to be seen working with the utmost 
accuracy, apparently proving that the difficulty experienced in 
constructing an apparatus to work with unfailing — in the 
confined space, dirt, high temperature, and atmosphere of steam 
and dust met with in the stokeholes of many steam vessels, has 
been conquered, 


257 
RS 
| 
| 
A 
i | | | | 
H == | ] 
| | | 
| | 
| 
| 
| | 
| 
| | 
| 
| 
| | 
| 
| | 
| 


258 


THE ENGINEER. 


Oct. 7, 1881. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves reaponsible for the opinions of our 
correspondents. } 


ENGINE-ROOM ARTIFICERS. 


S1z,—The letter of your correspondent, “ Fitter,” published in 
your issue of September 16th, would have received no notice from 
me if it had not contained some statements so entirely false that 
Iam unwillingly led to believe that ‘“ Fitter” must have known 
that they had not a shadow of foundation in fact. I will say 
little of the malicious tone of your correspondent’s letter, except 
that in my opinion it is calculated far more to injure than to 
benefit the class in whose favour he confesses he has a bias—i.e., 
the artificers. I cannot pretend to compete with “ Fitter” in the 
use of abusive language, but I think I can put a few plain facts 
before your readers, which may be useful to any “M.P.’s who 
are pledged to retrenchment,” to amateur naval reformers inside 
or outside the Admiralty, and to those of the private trade who 
may wish to become naval engineers. These facts will prove the 
falsity of ‘‘Fitter’s” assertions also. 

“* Fitter ” in effect asks—What have the various societies ‘‘ been 
doing for some years past to allow the engineering of the navy to 
be rended from their midst?’ I reply, it was not rended from 
their midst, as a short statement, which can be verified, will show. 
In 1854, during the Russian war, good engineers from the private 
trade could not be obtained in sufficient numbers to supply the 
wants of the Navy; for either the pay and position were not 
sufficiently attractive, or there was not sufficient inclination in 
“the bulk of the engineering trade” to face the dangers of war 
service. Consequently a lot of men, of little mechanical skill, less 
education, and of no moral character, were entered, who brought 

e upon the uniform they wore, and the service to which 
— | were attached. Some trifling little alterations in the pay 
and position of engineers having been subsequently made, the 
Admiralty again in 1857-58 endeavoured by sending an agent— 
whose name is well known—round to the various engineering 
establishments of London to induce young men to enter the Navy, 
but with such small success that it was almost decided at the 
Admiralty to increase the pay 25 per cent. 

Unfortunately, an engineer officer—whose name also is well 
known, and who was “‘one from the private trade”—came to the 
rescue of the Admiralty by volunteering to get men to enter at the 
old, low rate of pay. Unfortunately, again, his offer was accepted, 
and in 1859 he went to Scotland and got a lot of raw lads—known 
as the “Scotch Hundred ”—to enter the Navy by those means, 
which are so well described in the words of a leading article pub- 
lished in THE ENGINEER of May 25th, 1877, that I cannot do 
better than quote them :—‘The Admiralty have been always 
trying to get men cheap, and every possible subterfuge has been 
used to persuade engineers that the service was worth joining. 
The promises of the Admiralty have turned out like Dead Sea 
fruit.” Those words would have been true if uttered in 1859, as 
they were true in 1877, and as they are now, and as they will be 
in 1899, unless a very great change be effected. Thus a lot of men 
were obtained at a low price—some few good, but the majority very 
indifferent. A large percentage of the good men left on their own 
account ; a very small perceniage of the good men remained. Of 
the indifferent ones, courts martial, desertions, death, and 
invaliding soon removed them from the Navy, and the Admiralty 
found that that plan did not pay. In fact, the supply of men 
from the private trade was insufficient in number and not uni- 
formly good in quality. Hence the private trade was practically 
closed to the Admiralty by the terms offered, and they were forced 
to provide their own engineers entirely, which in 1863 they pro- 

ed todo. Thus it is evident that uhe engineering of the Navy 
was not rended from the private trade, but that it was simply 
given up by the private trade as not worth keeping, and in my 
humble opinion it is no more valuable now than it was then; in 
fact, the actual remuneration now is absolutely less according to 
length of service than it was in those days, to say nothing of the 
i duties and increased expenses ; and this the unfortunate 
students, whom “Fitter” hates so much, will find out to their 
cost as years roll on. 

“Fitter” proceeds to state that the class whose interest, he 
says, I advocate, “rejoices at the doors of the service being closed 
in the faces of the younger men of the trade.” He gives no 
authority for this assertion. Butthatit is most grossly untrue the 
Admiralty Blue-book, published in 1877, ‘‘ Report of the Admiralty 
Committee on Engineers, R.N., &c.,” distinctly proves. In that 
Blue-book is a copy of a “‘Memorial” prepared in 1869-70 by the 
engineer officers of the Navy for the Lords of the Admiralty. It 
was widely circulated, discussed, and approved; and, after being 
submitted to their lordships privately, was officially presented to 
the then First Lord of the Admiralty in 1871, and was repeatedly 
_ urged on their lordships’ notice for more than seven years after- 

wards. The last clause of that memorial is as follows :— 

“*Entry of Engineer Officers.—In order to secure the highest 
engineering talent for the Navy it is proposed that entry should be 
by competitive examination between advanced dockyard students 
and carefully selected candidates from the most eminent engineer- 
ing firms in the country. Thus, whilst the present system of 
entering engineer students in the dockyards would be retained, a 
wholesome emulation would be created which does not now exist, 
and appointments would be opened to residents in all parts of the 
country which are now only practically available for the inhabi- 
tants of the naval ports.” 

Thus the naval engineer officers distinctly asked the Admiralty 
to throw the doors of the service open to the younger men of the 
trade after they had been closed; and thus the error of 
“* Fitter’s” statement is proved by evidence which any one may 
see who consults the official Blue-book. 

Does this show that the ‘‘ mixed up set dignified by the title of 
naval engineers” are arrogant, illiberal, or afraid of competition, 
or emerging into the light? Your readers can now judge of 
“Fitter” and his letter; they have the two sides of the question, 
and they will know which they can believe. 

One other statement of “‘ Fitter’s” I must notice. He asserts 
that the majority of the engineer students are the sons of 
naval engineers. Like his other statements this is wrong; but 
if it were true it would show that the engineer officers were very 
fortunate in having very clever sons ; for the competition for entry 
is open to all the youths of Great Britain and Ireland ; and, as 
“Fitter” well knows, examinations are held in Dublin, Edin- 

h, Glasgow, Manchester, and séveral other places, as well as 
in the naval ports and in London. For my part I should prefer to 
see my sons something else than engineer students, as the prospect 
for them now is far more dismal than it was for the assistant engi- 
neers of twenty to twenty-five years ago; and I think there are 
many other engineer officers who agree with me in this matter. 

As for ‘‘reducing the number of well-paid ornamentals of the 
engine rooms of our ships of war,” I should be very glad if such 
beings as well-paid people could be found in the engine rooms of 
the Navy. Unfortunately they do not exist; still, as I stated in 
one of my former letters, I consider that the number of engineer 
officers should be largely reduced, and that those who remain 
should be very well paid. Until this is done the Navy will not be 
worth the attention of young men from the private trade who 
have any just pretensions to be considered educated engineers ; or 
who have sufficient ability to keep a grocer’s or ironmonger’s shop. 

In conclusion, I would ask your readers to believe that there are 
amongst the engineer officers of the Navy men of as broad and 
liberal views, as pure and generous in their intentions, as unselfish 


and patriotic in their actions, as any people outside the Navy ; 
although they may place a higher value on efficiency than on 
parsimony ; and claim for extensive scientific knowledge and engi- 
neering capacity precedence of mere manual skill in any one of the 
many trades connected with the engineering profession. 

The engineers of the Navy also place a higher value on moral 


character, in its widest sense, and good manners, than they do on 
malicious tempers and the capacity of roy insulting language ; 
and that is the reason why they asked in their memorial to the 
Admiralty that the candidates from the private trade should be 
carefully selected. EXPERIENCE. 
September 27th. 


STRAINS ON CRANE PoOsTS, 

Srr,—I very much wish to see the following point about strains 
discussed in your correspondence columns. Some time back I had 
occasion to work out designs for an iron crane to lift 40 tons. 
It was the shape of sketch. 

The strains on the jib from A 
to B I dealt with as being equal 
in top and in bottom flange, the : 
neutral axis being C D. At / 
the commencement of the curve { 
I took the neutral axis as 
gradually being eliminated in 
the direction of the dotted line 
till it disappeared in the breast 
of the vertical member or mast, 
where I dealt with the- strains 
even as a valve with a lever and 
weight, the compressive strain 
being equal to load multiplied 
by distance from back plate and divided by distance between back 
and breast of crane, just as if it were a safety valve with the back 
plate for the fulcrum, the breast plate the valve, the jib the lever, 
and the load common in both crane and safety valve, I still 
maintain Iam right. Another 
engineer, however, at that time 
said I was wrong—that the 
strain of tension in the back of 
the mast just equalled that of 
compression in the breast. The 
point was referred to a third 
party—an eminent authority— 
who supported my opponent, 
saying that a crane of the kind 
was simply a bent girder, and 
the neutral axis operated in the 
mast as much as in the jib. 
Well, I cannot see it. What rege: 
can be the difference between 
the breast of the crane and the safety valve? I append a sketch of 
valve and lever in full lines, and round it I dot a crane having its 
back, breast, and jib coincident with fulcrum, valve, and lever. 
Why or by what law is the strain at the valve different as a valve 
to what it would be as a crane breast ? 

HamItton W. PENDRED. 

3, Fern Bank, Higher Broughton, Manchester, Oct. 5th, 


GOX CIRSER 


THE INVENTOR OF THE SCREW PROPELLER. 


Srr,—I understand that Boulogne-sur-Mer was en féte last week 
on the occasion of the unveiling of a statue of Frederick Sauvage, 
whom the French claim to be the inventor of the screw propeller. 
I am not aware of the date of Sauvage’s alleged invention, but I 
think it right to bring before the notice of your readers the fact 
thata Scotchman, of thename of Swan, who was bornat Coldingham, 
Berwickshire, in the year 1787, claimed to be the original inventor of 
the screw propeller. He died in London in 1869, and a monument 
erected in Abney Park Cemetery there bears the following inscrip- 
tion, viz.:—‘‘ Few men have been greater benefactors to their 
country than the late John Swan. He was the original inventor 
of the screw propeller in the year ’24, as now used in H.M.S., and 
published by the late Dr. Birkbeck in the Mechanics’ Register of 
the same date. The deceased was also the inventor of the self- 
acting chain messenger—introduced into the Navy in 183l—a 
saving to the nation of about £70,000 a year. Admiral Dundas 
frankly confessed that it was a very great saving both of money 
and of men’s lives, and that the inventor deserved every encou- 
ragement.” 

The question, Who was the inventor of the screw propeller? is 
one that has often been asked, and it certainly would be of universal 
interest to know. Perhaps some of your readers may be able to 
give us some data concerning Sauvage’s alleged invention, and se 
enable us to test his claim against that ot Swan’s. 

Chevirside Bridge, Sept. 17th. Tuomas J. McCrow, 


TRACTION ENGINES WITH COUPLED WHEELS. 


Sir,—On reading your paper of the 9th inst. I was very much 
surprised to see a letter signed ‘“‘ Query” on the above subject, 
and hope you will grant me a little space so that the truth may be 
known as regards the engine he refers to. Being one of the 
patentees, and a practical worker through the entire construction, 
Iam thoroughly conversant with all the dimensions. I am afraid 
that the one great object your correspondent had in view when 
writing his letter, was to prejudice the mind of the public against 
something that he certainly does not understand, for he gets far 
from the truth in stating that the engine is 8ft. 9in. over all, and 
will require new gateways, &c., whereas the actual width over all 
is only 7ft. Gin. To some of your readers his remarks respecting 
engines with two driving wheels may appear correct, but I have 
found in my experience very different results to ‘‘Query’s.” I 
should have been glad had ‘‘ Query” given his own name instead 
of a fictitious one; it would then have shown that he was not 
afraid of his remarks being criticised. I should have gone more 
into the working of the above-named engine, but am afraid to 
trespass too much on your valuable space; but, should it be re- 
quired, I shall be glad on a future occasion to give full —* 

W. JOHNSON. 


ANIMAL MECHANICS, 


Sir,—Many of the questions on which calculations in animal 
mechanics have been made are apparently of so unimportant a 
character, that I venture to suggest that the following may 
encourage some men to walk a little faster when they are going to 
business, and others a little slower when going home or on holiday, 
and should be recuperating. I have thought that there must be a 
speed at which each man should walk with the least effort. Sup- 
posing the leg to swing as a pendulum, then the period of oscilla- 
tion will be 0°16 V/, in which J is the length of the leg from point 
of suspension to centre of gravity of foot in mean walking posi- 
tion. Supposing a man’s leg to be 33°5in. in length, then the 
proper number of steps for him to make per minute would be 0°16 


V35°5 = 0°9259 and -p5rq = 647 steps per minute. Is this 

right, or what allowance should be made for the advance of the 

point of suspension? YsrRow. 
October 


COLD AIR MACHINES. 


Srr,—I notice in your issue of the 23rd a paragraph in which it 
is stated that the frozen meat recently arrived from Australia by 
the steamship Cuzco was frozen by a machine supplied by Messrs. 
Hall, of Dartford. 

In reality this meat was only in an imperfectly frozen state when 
put on board at Sydney, and was brought over to this country by a 
powerful machine erected by us on board the Cuzco. We, how- 
ever, understand that Messrs. Hall are going to increase their 
freezing power at Orange. We also notice the same paragraph 
states that the Peninsular and Oriental Company is using other 
machines than the Bell-Coleman Company. It is correct to state 
that it has been persuaded to try other machines, but that 


within the last two months Bell-Coleman machines have been put: 
on board its two largest ships afloat, viz., the Rome and 


Carthage J. I, COLEMAN,. 
21, St. Helen’s-place, Bishopsgate-within, 
London, Sept. 29th. 


INDICATED HORSE-POWER FROM DIAGRAMS, 


S1r,—On reading an article in your issue of 30th ult. on “ Indi-- 
cated Horse-power from Diagrams,” I was somewhat surprised at 
the conclusion arrived at by your correspondent, “C, J. L.” and 
his reasoning regarding the inefficiency of an ordinary cramk. He- 
makes a statement arrived at by his rather obscure mode of calcu-- 
lation, that in highly expansive engines 50 per cent. of the work 
applied to the piston is absorbed by the crank in converting. 
rectilinear into circular motion, and this is without taking nmto 
account the angle of the connecting rod. Where does the 5 r 
cent. of unaccounted work go to? ‘‘C, J. L.” goes on to say that. 
where in expansive engines the pressure is greatest it is least 
effective, but he does not take into account the difference in 
velocity of the pistons and crank pin—in short, he ignores that 
important fact altogether, and it is there where “‘C. J. L.” is 
labouring under a delusion. Work cannot be destroyed, and what 
is not imparted to the crank pin to produce rotary motion is 
absorbed in friction on the piston rod guides, crosshead and crank 

ins ; the longer the connecting rod the less the friction, the angle 

aving nothing to do with its efficiency, the friction being 
neglected. Altogether I am not inclined to think ‘‘C. J. L.’s 
new departure will meet with favour in the calculating of indicator 
diagrams. How would ‘‘C, J. L.” account for an expansive engine 
having only a difference of 10 per cent. between the cylinder 
diagram and the power actually given off on the friction brake 
this including the friction of the engine itself. J.E, 

Aberdeen, October 3rd. 


GARTH ANCHOR, CHAIN, AND IRONWORKS, CARDIFF, 


Srr,—My attention has been called to the notice in your journal 
of the 15th September, of the sale of the above, which might be 
most misleading, and probably prejudice the re-sale of the works, 
unless contradicted—same having been bought merely on specula- 
tion. As the member of my firm appointed by the liquidators for 
the disposal of the property, I beg to inform you that the leases of 
the works, as per enclosed ciated varticular of sale, were sold for 
the nominal sum of £1360; and the plant, machinery, material, 
and other effects, as per enclosed poor saw realised some £5000, 
The purchaser of the works, and some portion of the plant, is Mr. 
W. P. Strawson, head of the firm of Wood, Aston, and Co., of 
Stourbridge. ALFRED PALMER. 
8, Lancaster-place, Strand, London, W.C., Oct. 6th. 


THE DOCKS OF LONDON, 


Sm,—My directors have no wish to court sensational publicity 
for their dock undertaking at Dagenham, but they think it only fair 
to ask you to allow them tocorrecta false impression which they learn 
has been created in many quarters by the reference of Mr. Dobree, 
the chairman of the fe ee ee meeting of the East and West 
India Docks Company, to their property, published in the daily 
papers of the 1st inst., to the effect that this property had been 
offered by them to that company. 

This is absolutely incorrect, and was, they are quite sure, never 
intended to be conveyed by Mr. Dobree. That previous to the 
yassing of the Thames Deep-water Dock Act, the board of the 
East and West India Docks Company may have entertained and 
declined the purchase of the site at Dagenham, acquired by my 
Cirectors, is as likely as it is certain that the latter unhesitatingly, 
and, as they are convinced, wisely, declined to entertain any 
proffered site for their undertaking, so far removed from London 
as is Tilbury. 

Further, my directors have the authority of their engineer, Mr. 
James Abernethy, the president of the Institute of Civil Engineers, 
for assuring Mr. Dobree that the engineering difficulties referred to 
by him, as connected with their site at Dagenham, have no other 
existence than in his own imagination, and that of his advisers, and 
they think that they cannot be accused of exaggeration when they 
state that Mr. Abernethy’s judgment and experience in matters of 
dock construction are admittedly not surpassed in this country, 

My directors are further satisfied that when leisure is found by 
the East and West India Docks Company to refer to the Admiralty 
charts for instruction about the deals of the river Thames to the 
seaward of Tilbury, serious doubts cannot fail to arise, as to 
whether that company, in rushing some 28 miles away from 
London for their dock extension, is not needlessly running after a 
shadow and missing the substance. 

For the Thames Deep-water Dock ee, 
OHNSON, 


London, October 6th. Secretary. 


COMPETITIVE TENDERS. 


Sir,—Your article on competitive tenders raises questions of 
great importance to contractors, for tLe inconveniences you refer 
to are continually growing, and threaten to alter considerably the 
relations between the three parties to a contract, namely, the 
employer, the engineer, or architect, and the contractor. In 
Part II. of Mr. Ewing Matheson’s ‘‘ Aid Book,” recently reviewed 
in your journal, the relation between the purchaser and the con- 
tractor and the functions of the engineer are gone into somewhat 
fully, and he has touched upon the very points which your leading 
article discusses. The wide powers given to engineers to act as sole 
arbitrators are often the cause of great injustice, because if the 
engineer makes a mistake, involving expense to the contractor, he 
has the power of saving himself at the latter’s expense; and when 
the engineer is the paid servant of his employer, it is absurd that 
he should be the judge between that employer and the contractor. 
Cases actually occur in which the engineer has declined to give a 
certificate, because he has been requested not to do so by his 
employers; and yet the contractor is bound to accept the decision 
wae appeal. It may be said that the contractor should refuse 
to enter into contracts with such condition, but by so doing he 
would shut himself out from a large class of works which he would 
like to compete for. The scandal—for it is nothing else—becomes 
glaring when public bodies, who have the spending of taxpayers’ 
money, enforce such one-sided conditions. 

Your article of last week will be of great advantage if it should 
be the means of eliciting cases of injustice as the first step towards 
the formation of such a society as you propose, and of remedying 
the evil by the force of public opinion. 


London, October 5th. CONTRACTOR, 


Tue LiverPpoot LANDING-StaGE.—For some time a system 
of sluices has been in construction by the onginer: and chief 
assistant-engineer of the Liverpool Dock rd, Mr. G. 
Fosbery Lyster and Mr. Le Mesurier, for the purpose of 
removing the Pluckington sand-bank. The sluices are in connec- 
tion with a large culvert, with subsidiary branches, leading 
from the George’s Dock to the river side. The culverts and sluices 
are now completed, and the work of sluicing away the accumulated 
sand which lies under the Liverpool landing-stage and causes the 
structure to go aground at low water has commenced. The bank 
has already been carried away to a depth of 4ft., by using part of 
the scouring power so secured, and the stream is seen to force its 
way for several hundred feet beyond the bank, and the scouring 
has already unearthed large balks of timber and other débris which 
became embedded-in the mud and sand when the landing-stage 
was burnt in 1874. The operations are carried out at low water 
morning and evening. 


| 
| 
| 
| 
| | | 
| 
| 
| 1 
| 
| 
| 


Oct. 7, 1881. 


THE ENGINEER. 


259 


RAILWAY MATTERS. 


A BOOK on continuous railway brakes and the construction 
and performance of the several systems in use in the United King- 
dom, by Mr. Michael Reynolds, is amongst those announced by 
Messrs. Crosby Lockwood and Co, 

A SUPPLEMENTARY volume on tramways, by Mr. D. Kinnear 
Clark, recording analytically the progress recently made in the 
design and construction of tramways, and in the means of locomo- 
tion by mechanical power, is announced by the publishers. 

AccorDING to the report of the North British Railway directors 
for the half-year, the miles of line worked by the company’s ae 
was 11004, of which 881 belong to the company. e total loco- 
motive running expenses amounted to 435, and repairs and 
renewals £33,419 5s, 2d, 

THE Pennsylvania Railroad Company has purchased the Wash- 
ington and Waynesburg narrow gauge road, and will change the 
same to the standard gauge. This compels the Pittsburg Southern 
narrow gauge to make an extension south from Washington. These 
are the delights of break of gauge. 


THE London and North-Western Railway is expending £8000 in 
quadrupling the storage room and siding convenience at the Tam- 
worth station, and erecting an iron foot-bridge in place of a level 
crossing. Mr, Evans, of Walsall, is the contractor, and the 
improvements will be complete in about three months. 

THE route of the Western Railway extension over the plains 
beyond Beaufort West, Cape Colony, has now been determined, 
distance and engineering considerations having led the officer in 
charge of the survey to take the line to the west of the town, thus 
effecting a saving of more than two miles between Beaufort and 
Courland’s Kloof. 


THE construction of the Newfoundland Railway is now fairly 
under way and pete progressing. Over ten miles of the pro- 
posed line of 350 miles are now, according to India and the 
Colonies, ready to receive sleepers. The work is under the imme- 
diate management of Mr. Bolland, chief engineer, and hundreds 
of fishermen, who have abandoned the hook and line for the 
me and shovel, are daily demonstrating that we possess in New- 
oundland the material for excellent navvies. 


THE Railroad Gazette says the i pepiorions of some of the new 
railroads now under way would do well to ponder the remarks 
mace some years ago by a stockholder in a Connecticut road. 
“You see,” he said, ‘‘ we knew you could not go from L— to D— 
without aang en around the country, and changing cars three or 
four times, Wemade up our minds to build a road straight across 
country, so we chip in and built it, and then, by gosh! we 
found out that nobody ever did want to go from L— ay ag And 
then—we busted.” 


WRITING to the Times on the cost of haulage of tram cars, Mr. 
B. King states that from actual experience on the Dewsbury, 
Batley, and Birstal Tramway, where for the past nine months five 
of Messrs, Merryweather and Son’s tramway engines have been in 
constant work, the cost—including wages of engine driver and 
stoker, coke, wood, oil for lubricating, and repairs extending over 
the nine months, and reckoning 234 working days—of working each 
engine per day is found to be 161°394 pence, and the total cost of 
working each engine per mile is 21186 pence. 


On Tuesday night, a little before seven o'clock, a Chalk Farm 
train was crossing over at the points near Dalston Junction to get 
on the main up line, when the three hindermost carriages ran off 
the rails, blocking both the up and down lines, and damaging the 

hf Five p gers in the disabled carriages jumped, out 
and were somewhat badly injured about the head and limbs, but 
those who did not jump out were not hurt, The signals at the 
Junction were placed against all incoming trains, and trains were 
stopped a considerable time, passengers being repaid the money for 
their tickets, 

THE Giant’s Causeway Tramway, of which we gave some 
ticulars from the tract ificati 


in our impression for 
25th March last, is, it appears, to be worked by electricity on 
Siemens’ system, At the ceremony of turning the first the 
chairman said :—*‘ The tramway, when opened, will be worked by 
electricity, and under the direct auspices of Dr. C. W. Siemens, of 
London, who is now a member of the board and a large contributor 
to the funds. The working expenses for haulage on a tramway 
such as theirs with horses would be about 11d. per mile, and by 
steam power about 7d. per mile, but there was every reason to sup- 
pose that the working expenses of their motive power need not 
reach 1d.a mile.” This is making the very best of the electric 
propeller and almost the worst for the steam engine. The electri- 
cal engineers have something to do to bring the cost down to ld., 
and plenty of engines are working at a long way less than 7d. 


IN an article in the Railroad Gazette descriptive of the charac- 
teristic features of the Midland engine and carriage works at 
Derby, Mr. M. N. Forney, who is now in England, draws atten- 
tion amongst other things to the large extent to which glass is used 
in the roofs of workshops and stations in England, and says to his 
American readers :—‘‘ In the construction and the use of skylights 
we have much to learn from the English practice. In another 
direction, too, it must be frankly admitted that English engineers 
are very far ahead of their American brothers. This is in the 
use of all kinds of cranes and derricks. Whenever a considerable 
number of heavy objects is to be moved or lifted, there it is quite 
certain that some kind of crane will be found to do the work. 
These cranes are operated either by hand, steam, or hydraulic 

wer. Of the application of the latter more will be said in 

uture, but there are probably very few American railroad man- 
agers or engineers who have any idea of the extent to which such 
power is applied or the variety of work which is done by it.” 


Twick during last week, the bridge over the canal just outside 
the Leeds station was the scene of somewhat serious accidents, 
although unattended with loss of life. In each case a London and 
North-Western train came to grief, a few yards from the same point. 
On the 29th ult., whilst the 1.40 express train for Stalybridge and 
Manchester was crossing over the diamond points which have 
recently been re-laid, wa which the engine traversed in safety, the 
front carriage left the rails and dragged the remaining carriages, 
eight in number, off the line. The couplings of the engine were 
broken and it proceeded forward at some speed ; the carriages in the 
meantime running heavily forward under the signal bridge which 
here spans the line. The first carriage dashed with considerable 
force against a telegraph post and the boundary wall, knocking 
down the former and carrying away a portion of the latter. The 
second carriage was thrown across the metals, sustaining a great deal 
of mer ven as and blocking both lines, the other carriages were not 
over-turned. 


THE cost of maintenance of way, works, &c., on the Great 
Northern of Scotland Railway during the last half year has been 
£18,513 11s. 4d., made up as follows :—Salaries, office expenses, 
&c., £377 4s. 1d. Maintenance and renewal of permanent way : 
Wages, £9278 12s. 1d.; materials, £5422 4s. 6d.; locomotive power 
(ballasting), £84 = £14,784 16s. 7d. Repairing roads, bridges, 
signals, encing, &c., £2073 17s. 3d.; repairs of stations an 
— £719 3s. 6d.; and repairs of locomotive sheds, &c., 
£558 . lid. = £3351 10s. 8d. Miles maintained: Single, 
2823; double, 7; total, 2893. Locomotive power has cost 
£16,098 17s. 9d., made i as follows. Salaries, oftice expenses, and 
superintendence, £374 12s. 2d. Running expenses: Wages of 
engine-drivers, firemen, &c., £4280 10s. 10d.; coke, coal, and 
firewood, £4615 5s. 6d.; water, £154 8s. 8d.; oil, tallow, and other 
stores, £995 12s. 4d, = £10,045 17s, 4d. Repairs and renewals: 
Wages for repairs of engines and tenders, &c., £2138 3s. 8d.; 
materials for ditto, £3540 4s, 7d, = £5678 &s. 3d. The total train 
mileage was 307,662} passengers, and 255,111 goods and minerals, 
or a total of 562,773} miles. 


NOTES AND MEMORANDA. 


Ir is stated that ‘‘sulphocarbonate” has been successfully used 
to kill the phylloxera, and that applied to the roots of the vines 
with a considerable quantity of water it acts as a manure. 

A LARGE deposit of ozokerit has been discovered at Gisborne, 
New Zealand. It is said to contain 50 yy cent. of paraftine, 10 of 
kerosene, 10 per cent. of light oils, 20 of heavy oils, and 10 per 
cent. of earthy matter. 

VARNISH sometimes used for producing imitation of ground 
ora and available for other purposes, is described by M. Léon 

idal, The formula is:—Sandarac, 18 parts; mastic, 4 parts ; 
ether, 200 parts ; benzol, 80 to 100 parts. 

Tue Arizona, of the Guion Line, during the past summer made 
five trips between New York and Liverpool, vid Queenstown, 
o—_e_ 7 days 12 hours and 4 minutes for each trip between 
New York and Queenstown. The Elbe, of the Bremen Line, has 
made the passage westwards in 7 days 10 hours and 25 minutes. 

To keep machinery from rusting, take 40z. of camphor, dis- 
solvein 1]b. of melted lard; take off the scum and mix in as much 
fine black lead as will give it an iron colour. Clean the machinery 
and smear with this mixture. After twenty-four hours rub clean 
with a soft linen cloth. It will keep clean for months under ordi- 
nary circumstances. 


A BRILLIANT black is produced on iron and steel by applying, 
with a fine hair brush, a mixture of turpentine and sulphur boiled 
together. When the turpentine evaporates there remains on the 
metal a thin layer of sulphur, which unites closely with the iron 
when heated for a time over a spirit or gas flame. This varnish 
protects the metal perfectly, and is quite durable. 

THE Liverpool docks cover 403 acres, and have a quayage of 
127,377 linear feet. The London docks cover 434 acres, and have 
a quayage of 109,810 linear feet. The tonnage of vessels enteri 
the port of Liverpool in 1879 was 4,500,000, and the import an 
export were about the same. The import tonnage of London was 
5,690,000, and the export 3,900,000, which showed that a great 
many vessels left presumably in ballast. 

In order to obtain as large a surface for oxidation with as little 
volume as possible in a Planté accumulator, the Electrician says 
that M. de Méritens uses corrugated lead electrodes, of such a 
form that when placed vertically they have trough-like s a 
arranged like a window blind one below another, and filled with 
sheets of lead paper, placed like the leaves of a book. The whole 
is heavily compressed, and the edges of these many sheets are uni- 
formly soldered, so as to make a frame round the whole. Each of 
these plates is placed in a little square jar, as in the Faure and Planté 
batteries, and according to the author they will accumulate more 
electricity for agiven quantity of lead than these batteries. 

In France manufacturers of jewellery and other fine wares are 
now using very largely an imitation of gold which is composed as 
follows :—100 parts, by weight, of —= of the purest quality, 
14 of zinc or tin, 6 of magnesia, 3°6 of sal lac, limestone, 
and cream of tartar. The copper is first melted, then the mag- 
nesia sal a iac, limestone, and cream of. tartar in powder 
are added separately and gradually. The whole mass is kept 
stirred for halt an hour, the zinc or tin being dropped in piece by 
piece, the stirring being kept up till they melt. Finally, the crucible 
is covered and the mass kept in fusion thirty-five minutes, and the 
scum being removed, the metal is poured into moulds, and is then 
ready for use. According to the American Manufacturer, the 
alloy thus made is represented as being fine-grained, malleable, 
takes a high polish, and does not easily oxidise. 

For a long time the bye-products in the manufacture of illu- 
minating coal gas have acquired a value which has placed that of 
the gas much lower than when gas was the only important product. 
Some important experiments have been made at the South Metro- 
politan Gasworks, which appear to indicate that gas will be 
cheaper than ever, and that instead of coal being distilled for the 
sake of the illuminating gas, and the resulting ammonia removed 
for the sake of purifying it, asa valuable bye-product, it will pay 
to distil coal for the a of the ammonia, and the illuminating 
gas may become the bye-product. Professor Wanklyn has dis- 
covered a method of removing the ammonia ye process, the 
chemistry of which he explained at the recent British Association 
meeting. The present method of removing the ammonia, which 
is a somewhat costly one, is to wash the gas in water, which 
dissolves and absorbs the ammonia. It is then obtained from the 
water and sold for manure and other purposes. Much ammonia 
is, however, lost, while by the dry process it is said to be entirely 
preserved, 

MM. pe LA Tour and Du Breuil have lately devised a new and 
economical method of extracting sulphur, in which they utilise the 
chemical principle of elevation of the boiling point of water by 
presence of a salt held in solution. Chloride of calcium is the salt 
selected, on account of its fixity, cheapness, and lete inertia 
in presence of sulphur and its gangue, at the temperature of 
120 deg., at which the process is effected. There are two rectangu- 
lar boilers, coupled and inclined in position; they are heated 
alternately from one hearth. The boiling liquid, containing 66 per 
cent. of chloride, is introduced into one vessel, previously filled 
with ore, and while liquation is taking place in it—a two hours’ 
peo other boiler in which the operation is finished, it may 

, is emptied and charged with ore afresh. Thus the work goes 
on without interruption. The chief advantages of the method are 
these : Small cost of extraction—about 5f. a ton—great purity of 
sulphur, fusion possible through the year, as there is no emission 
of sulphurous acid, and almost complete extraction, only 2 to 3 

r cent. being left in the gangue. In Sicily the sulphur ore is 

uilt up on sloping hearths and fired through vertical openings, 
which twelve hours after are closed with slabs, and the whole 
stack covered with clay or earth, the sulphur collecting at the 
lowest part of the hearth, whence it is drawn off. 

TuE report of the British Association Committee on erratic 
blocks, drawn up by the Rev. W. B. Crosskey, mentions many 
instances of the occurrence of erratic blocks. Particulars 
are given respecting granite and sandstone boulders found while 
excavating for the new dock at Maryport, Cumberland. The 
granite specimens vary in size from small pebbles to a ton in 
weight, and are rounded. The new red sandstone boulders vary 
from half a ton to two tons or more, and have sharp angles. The 
nearest granite occurs in the Kirkcudbrightshire Hills, on the other 
side of the Solway, fifteen or twenty miles distant : the new red 
sandstone is the stone of the district. A boulder of Shap granite 
found near Filey has been removed to the Universit, en, 
Oxford. It rested on Oolitic strata at a height of about 150ft. 
above the sea. The nearest =~ where a granite of the same cha- 
racter is found is 108 miles distant, bearing west-north-west from 
Filey. The attention of the Committee was drawn by Professor 
T. McK. Hughes to a boulder of porphyritic hornblende diabase, 
near the centre of Anglesea. It is chiefly interesting as having 
been considered an inscribed stone, but the supposed characters are 
entirely due to rock structure. A detailed description of the great 
erratic called the ‘‘ Holy Stone,” at Humberstone, Leicestershire, 
was given. Its weight is about twenty-one tons. It rests on a 
denuded surface of the Rhetic formation. The height from which 
it travelled is about 400ft. above the sea, and is situated six miles 
north-west. The present height at which the block now rests is 
about 240ft. above the sea, and there is a river valley, which 
is only 110ft. above the level of the sea, between these two points, 
running at right angles to the line of transit of the block. Various 
groups of boulders in Leicestershire were also described, some con- 
taining millstone grit blocks derived from Derbyshire, which must 
have travelled about thirty-five miles. A catalogue of 191 blocks 
in the parish of Ashwell, county of Hertford, was given. None of 
these blocks are local. Their general derivation is from the oolites 
of the Midlands and from the carbeniferous and other rocks of more 
northern districts, 


MISCELLANEA. 


Tux Lord Mayor of London has convened a meeting for Monday, 
the 24th inst., in connection with a proposed electrical exhibition 
at the Crystal Palace. 

THE Manchester tidal navigation scheme is not dead, but struggles 
every now and then to the surface when other schemes of less pro- 
mise are being disc 

THE Walsall sewerage scheme has progressed satisfactorily, and 
all that is now needed is the making of sewers in the streets and 
the laying of communications to the houses. : 

A COMPREHENSIVE work on the Coal and Iron Industries of the 
United Kingdom, by Mr. Richard Meade, Assistant-Keeper of 
Mining Records, is amongst the new books announced by Messrs. 
Crosby Lockwood and Co, 

A New lighthouse at Anvill, St. Durleston Head, was formally 
opened on the 29th ult. by Mr. Chamberlain, President of the 
Board of Trade. After the ceremony a select party assembled on 
board the Galatea, in Swanage Bay, to dine. 

A CAPACIOUS new dry dock has been opened at Cardiff, by the 
Cardiff Dry Dock and Engineering Company. Its length is 425ft. 
The contractors were Messrs. Kirk and Randell. The total cos¢ of 
the dock machinery, &c., is £60,000. The largest vessels frequent- 
ing the port can be received. ‘ 

Mr. Davip Git, LL.D., the Astronomer Royal at the Cape, 
has published his calculations of the solar | pom made for 
observations of the planet Mars in the Island of Ascension, in 1877. 
He makes the horizontal parallax 8°78, which will give as the mean 
distance of the earth from the sun 93,080,000 miles. 

Art the request of over 1200 of the citizens of London, the Lord 
Mayor has called a meeting at the Mansion House for Tuesday, 
October 18th, to consider the need of establishing telegraphic com- 
munication between lighthouses and lightships and the shore, with 
a view to prevent loss of life from coast shipwrecks. ~ 

A GREAT improvement in the window-glass trade has warranted 
the re-starting of the Platts Glassworks, Stourbridge, and the 
negotiations are now pending with the mortgagees, Messrs, James 
Hartley and Co., of the North of England, for their purchase. 
If need be, the plant could be full on in a fortnight. 

ACCORDING to the Board of Trade Returns, Germany imported Eng- 
lish steam engines in July of this year to no less value than £52,410, 
against £33,395 in the same month of 1880. The machinery im- 
ported into Germany includes a large proportion of agricultural 
machines and portable engines, and the prospect of a good harvest 
has probably stimulated trade in that department. 

Tue Cambria Iron Company, of Johnstown, U.S., has intro- 
duced a device for lessening the heat about the rolls and heating 
furnaces in its rail mill. Two 40in. pi s conduct a current of air 
from a large blower on the outside of the building and discharge it 
down upon the workmen. This gives at all times a cooling breeze, 
which makes it a much pleasanter place for workmen to operate. 

THE Walsall Chamber of Commerce in its investigations into the 
= rates, — by the French Treaty of Commerce, 

ve found that the duty upon tubes, ‘drawn simply welded,” is 
424 per cent. The average value of these goods is 10s. 6d. per 
cwt., so the duty would be 4s. 5d. On “‘drawn, lap-welded, or 
doubled ;” with an average value of 18s. 1}d., the duty is 444 per 
cent. or 8s. 1d.; but if fixed in steam boilers, 274 per cent., or 
4s. 10d. Other competing sorts of tubes are admitted at m 
lower rates, thus lead pipes are 7 per cent., and copper tubes, 83. 


Ar the Henley Police Court, on the 29th ult., the Thames Con- 
servators summoned the rural sanitary authority for polluting the 
Thames by allowing the drainage of Caversham to enter the river. 
The case excited much interest, and the defence set up was that 
the authority had done its utmost to prevent the ae ye Mr. 
Wimner, the analyst to the conservators, proved that the sample 
of water taken at the drain was concentrated sewage, and cau 
by old sewage matter being allowed to run into the river. Ulti- 
mately the Bench inflicted a penalty of 40s. Notice of appeal was 
given, 


Gas manufacture will soon a to very large proportion of the 
Manchester improvement costs. e Gas Committee reports that 
in addition to meeting the loss of revenue consequent. upon a 
reduction of 2d. per 1000ft. of gas, they have during the year been 
able to set aside £25,206 for liquidation of mortgage debt, £27,728 
for depreciation of works, paying £23,018 for the public ~~ of 
the city, and placing £3626 in the reserve fund. They have made a 
further profit of £52,000, which, as in previous years, they have 
handed over to the Improvement Committee to be spent upon 
public improvements. A further reduction of 2d. per 1000ft. is 
also recommended. 


THE Smethwick local authorities have taken the lighting of their 
district into their own hands. The gas instead of being supplied as 
before by the Birmingham Corporation, is to come from the new 
Smethwick Gasworks. Theos Lave been erected, under the super- 
vision of Sir F. Bramwell, F.R.S., on about 34 acres of ground, at 
a total cost of £120,000. The minimum productive — is 
30,000ft. an hour. The plant comprises a retort house 120ft. by 
60ft., with 70 pate call ae retorts ; four purifiers each 20ft. by 
16ft. by 8ft.; two holders with a capacity of 450,000 cubic feet.; 
and storage room for 3000 tons of fuel. To distribute the 
throughout the district, additions are being made to the 205 mi 
of mains now possessed. 


THE annual meeting of the South Staffordshire Mines Drainage 
Commissioners was held on Wednesday, in Wolverhampton. Mr. 
Walter Williams was re-elected chairman for the ensuing year. 
He said that the condition of the mines drainage in the new Ti 
ton district, including the Bilston district, will very soon 
better than at any time since 1875-6. The number of engines 

umping in the new Tipton district, which includes the old 
Bilston area, was twenty-four as compared with seventy-seven 
in the years just mentioned. The quantity of water being pumped 
at every 24 hours was in the Tipton district 10,564,000 gallons, ora 
decrease of considerably over one half, compared with the years 
1875-6. The accounts showed that the receipts during the year 
ending June 30th last were : On surface drainage account £15,198, 
and on mines drainage £28,942, while the expenditure was, surface 
branch £18,572, and mines drainage £53,364. On mines drainage 
the income was an increase of nearly £5000 compared with last 
year, and the expenditure under the same head was an increase of 
£24,825, of which increase the largest item was £19,000 for pur- 
mg a of engines, driving levels, and providing new boilers, lifts, 


AN illustrated report on the fatal explosion of gunpowder at the 
factory of Messrs. Wakefield, near Kendal, in July last, by Major 
Ford, R.A., states that this explosion, as well as the two other 
explosions in press houses which have occurred since the Explosives 
Act has been in force, was brought about not in the operation of 
pressing itself, but in processes incidental thereto. ess-boxes 
which require so much handling, and further, are liable to be the 
source of danger if any friction arises in the press, seem really to 
be quite unnecessary in pressing gunpowder. In four of the gun- 
powder factories in the United Kingdom their use has been 
altogether given up, with, he was assured, satisfactory results. He 
watched the operation in one of those factories, and it seemed to 
him that, from their being able to observe the better what they 
were doing, the men were able to spread the mill-cake more quickly 
and more equally on the press-plates; also that the press-plates 
were subsequently more easily separated. He says that if this 
really was the case there was no longer any reason for employing 
press-boxes, but rather the contrary, as by their disuse some of the 
risks which every press-man must run under the present system 
will be removed. This was a point, therefore, for the considera- 


tion of gunpowder manufacturers, and he had no Coubt that it 
would receive due attention at their hands, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, and Co., 

LEIPSIC.—A. Twiermrver, Bookseller, 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beckman-Street. 


TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore r mdents to keep ies. 

H. Roive.—A letter awaits your address ia our publisher's office. 

Pupit..— Write to the Secretary, 25, Great George street, Westinrinster, 

J. W.— Messrs. Vickers, of Sheffield, or the Bowling Ivon Company, York- 

shire, will supply you with what you want. 

E, F. P. (Norwood),— We do not know of any special treatise on the con- 


struction of steam hammers. A great many have been illustrated at various 
times in our pages, and almost every modern book on the steam engine 
describes them. You cannot do better than visit the Patent-office Free 
Library in Southampton-buildings, and you can there examine the specisica- 
tions of the beat, patented, hammers in the market at your convenience. 


STEEL NUTS AND SET SCREWS. 
(To the Editor of The Engineer.) 


Sir,—I should feel obliged by receiving the name and address of the 
manufacturer of steel nuts, set screws, &c, E. G. L. 


WALTON’S WHEEL SCALE. 
(To the Editor of The Engineer.) 
Sin,—Would any of your readers kindly inform me where Walton's 
wheel scale may be obtained? By so doing they would greatly oblige 
Oct. 6th, A Supscriper, 


PURIFYING WATER, 
(To the Editor of The Ragineer.) 


Sin,—Will any of your readers tell me how I can cleanse or purify 
water which, after passing through a main of cast iron pipes, tastes some- 
thing like tar? I think it arises in consequence of the black coating or 
varnish on the pipes not being hard, A. B. 

Neweastle, October 3rd. 


WIRE-DRAWING MACHINERY. 
(To the Editor of The Engineer.) 


Sir,—I shall be much ne to any of your readers who will tell me 

the name of a firm from whom I can obtain a complete set of wire- 

drawing plant. I have — to several houses, and am informed that 
-drawing firms make their own machinery. Is this so?’ 


Brighton, October 5th. Pinnoe. 


SUBSCRIPTIONS. 

Tue Encrveer can be had, by order, from any newsagent in town or country 
at the varwus raiuway stations ; or it can, if preferred be supplied direct 
trom the office, on the following terms (paid in advance): — 

(including double numbers) .. £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tae Excineer Volume, Price 28. 6d each. 

Many Volumes of Tuk Encineer can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive Tuk ENGINEER weekly and 

-free. Subscriptions sent by Post-office order must be accompanied 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Post-ofice Order. — Australia, Brazil, British 

itish Guiana, Canada, Cape of Good Hope, Denmark, 

Egypt, France, Germany, Gibraltar, Italy, Japan, Malta, 

Netherlands, New Brunswick, Newfoun d, 

New Zealand, Port 
United States, West 
ton, Cyprus, £1 16s. India, £2 0s. 

Remittance by Bill in London,— Austria, Buenos Ayres, and aioe 
Greece, Ionian Islands, Norway, Peru, Russia, pain, 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 5s, 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all i 
regularity, but regularity cannot be guaranteed in any such case, All 
except ly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tux ENGINEER, 163, Strand. 
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Belgium 


THE INDUSTRIAL PROGRESS OF MIDDLESBROUGH, 


YesterDAy the inhabitants of Middlesbrough cele- 
brated what they term their jubilee. The nineteenth 
century has been so full of startling revolutions in 
the realm of science that occasions for celebrations of 
this character are of frequent occurrence. But hack- 
neyed as rejoicings of this kind frequently are, it 
must be admitted that Middlesbrough can lay special 
claim to the right to draw the attention of the world to 
the marvellous industrial developments which have 
happened in the district of Cleveland during the past half 
century. Although the march of events has lately been so 
rapid as to leave little room for surprise or wonder, the 
history of Middlesbrough is sufficiently remarkable to call 
for something more than passing notice. The application 
of steam as a locomotive power exercised in many districts 
of the country a marvellous effect. But in no district has 
that effect been more striking and more vividly apparent 
than in the north-east corner of Yorkshire known as 
Cleveland. A district which, prior to the triumph of 
George Stephenson, consisted of quiet farms, and contained 
avery sparse population, has been changed in the brief 
ae ase of fifty years into a gigantic hive of industry. 

ndeed, the time in which this wonderful change has been 
eff is not nearly so long as fifty years, inasmuch as the 
discovery of the applicability of Cleveland ironstone for 
iron production was only made thirty years ago, It was 
in the year 1829 that the first steps were re ll to call 
Middlesbrough into existence, At that time the coal 


export trade of Stockton-on-Tees, a port about six miles 
page up the river Tees, had developed very consider- 
ably thanks to the railway from the South Durham 
collieries. The navigation of the Tees was, however, 
extremely difficult ‘ok dangerous, and Mr. Joseph Pease, 
one of the directors of the Stockton and Darlington Rail- 
way, and the son of the projector of that railway, con- 
ceived the idea of forming a port nearer the sea. The site 
upon which Middlesbrough now stands arrested his atten- 
tion, and, in company with three or four other gentlemen, 
he purchased at the price of agricultural land 500 
acres, With the ardour which characterised all the work 
of the early Quakers, Middlesbrough was soon deve- 
loped into a thriving coal port, and in ten years 
from the date of its formation it had attained a 
population of about 5000 souls. How much further it 
would have developed in that direction we cannot, of 
course, determine; but in the year 1841, Messrs. Bolckow 
and Vaughan put down a small iron manufacturing plant 
at Middlesbrough, and for nine years, amid great difficul- 
ties and many discouragements, prosecuted what appeared 
to be a hopeless task. It is, in fact, stated that upon one 
occasion the firm was so closely run in money matters as 
to be compelled to accept the unenviable company of the 
individual known as the “man in possession.” About the 
year 1846, Messrs. Bolckow and Vaughan commenced to 
erect furnaces at Witton Park, in the county of Durham, 
believing that they would be able to obtain a supply of 
good workable ironstone from the western parts of the 
county. When these furnaces were erected, they determined 
upon sending some of the Cleveland ironstone in order to 
test its quality. That ironstone, like the diamond on 
Golconda’s shore, had been neglected for centuries, and in 
the earlier part of the present century had been rejected 
as worthless by Tyne ironmakers. Satisfied with the 
result of the trial, Messrs. Bolckow and Vaughan took 
active measures to obtain a continuous and cheap supply, 
and their endeavours were crowned with success. By the 
year 1851 they had commenced to smelt the Cleveland 
ironstone at Middlesbrough. The blast furnace of those 
days was very different to that of the present time. It 
was scarcely higher and not so great in diameter as one of 
the calcining furnaces which are part and parcel of the 
modern blast plant. Hot blast was a thing unknown, 
and the production of pig iron was altogether a slow and 
uncertain process. 

The Cleveland ironstone contains on an average about 
33 per cent. of metallic iron. Small as the proportion is 
compared with the hematite ores, the difference in price is 
and was from the commencement so great as to attract the 
attention of ironmakers in other of the country. 
Between 1851 and 1860 a great flood of capital was poured 
into the Cleveland district, and many furnaces for the 
smelting of iron were erected. Middlesbrough has 
naturally suffered upon more than one occasion from too 

t exuberance of life; and its connection with the 
nancial revolutions which from time to time visit the 
country is in consequence of the enormous amount of capital 
vested in it, so intimate that all depressions in the world of 
finance are and have been immediately felt by it. But with 
an elasticity which argues great things for the future, it 
been able to work itself free from what ap to 

be crushing disasters, A panic of great magnitude seemed 
to shake the stability of Cleveland to its very centre in the 
years 1866 and 1867, upon the failure of the great banking 
firm of Overend, Gurney, and Co. The iron trade of 
Middlesbrough and its district were likely to collapse 
altogether, and the condition of capitalists and workmen 
for a considerable time was of the most melancholy descrip- 
tion. Notwithstanding these depressing circumstances, the 
make of pigiron in the year 1868 amounted to 1,233,418 tons. 
The great spurt which was given to trade by the reaction 
after the Franco-German war is reflected in the statistics 
of iron making with regard to Cleveland. Inthe year 1871 
the make of pig iron had increased to 1,884,239 tons, or 
reckoning at the average rate of production of the type of 
furnace then in use, twenty-seven additional furnaces had 
been built or put into blast from the year 1868. These 
were the days when ironmasters appeared to have gained 
the secret long sought by the ancients—the power of 
changing into gold all they touched. The financial 
calamities which stained the name of Middlesbrough in 
the years 1877, 1878, and 1879, might probably have been 
averted if it had been possible to prevent the expenditure 
of additional capital upon the erection of furnaces. But 
from the year 1871 to the year 1880, we find an increase 
in the make of pig iron of over 600,000 tons per annum, 
which taking the rate of production of the present type of 
blast furnace, indicates that about twenty-four additional 
furnaces had been built in the period. The pig iron 
trade of Cleveland is now on a much firmer basis t it 
has been for many years, or perhaps than it ever was at 
any previous period of its history. There are now 117 
furnaces in blast out of a total of 166 built. The Cleve- 
land ironmasters, too, have not been afraid to discuss the 
question of the advisability of reducing the output in 
order to effect a reduction of stocks, Although it may be 
argued that a step of this kind merely results in keeping 
the weak afloat at the expense of the strong, it cannot be 
doubted that it isa wiser course to adopt than to permit 
the markets to become glutted with material and the selling 
rices in yp es a forced down beyond a profitable point. 
he vast development of the pig iron trade has created an 
important industry in the mining of ironstone. The 
number of men employed in the Cleveland mines in the 
year 1880 was 7972, and these men raised 6,441,783 tons 
of ironstone. Inno previous year, with the exception of 
the year 1876, has a larger quantity of ironstone been 
hewn, and in the year 1879 nearly 2,000,000 tons less 
were obtained. It is somewhat remarkable to know, that 
notwithstanding the exceedingly large quantity of Cleve- 
land ironstone which was raised, it was found necessary 
last year to introduce 578,318 tons of ores from other dis- 
tricts and.countries. Of the total make of the furnaces 
last year, 1,991,032 tons were Cleveland iron, and 519,821 
tons were hematite and oe. The development 
in the manufactured iron e has been quite as rapid. 


It is curious and interesting to note how a recompensing 
power appears to have been at work. Prior to the great - 
—— which set in in 1871, the finished iron trade of 
the North had been comparatively small. The immense 
demand for iron rails brought about the erection of costly 
rail-mills, and resulted for two or three years in the manu- 
facture of an unprecedented tonnage of iron rails. This 
demand culminated in 1873, from which year it gradually 
dwindled away. In 1873, 324,440 tons of iron rails were 
manufactured by railmakers, whose works are in 
connection with the Board of Arbitration. In the 
year 1879 only 6769 tons were made. But while 
the demand for rails has dwindled off almost to 
vanishing point, plates have become more and more 
called for, so that at the present time the totals of finished 
iron output are not very much below those of eight years 
ago. The superiority of steel over iron plates does not 
yet appear to have been satisfactorily settled, and in all 
probability the iron plate mills will still have many years 
to live. Always in the first ranks of progress, Middles- 
brough, instead of sitting discomfited on either of the 
horns of the dilemma presented, when it appeared that 
to produce cheap steel was necessary but at the same time 
impossible, at once took the bull by the horns and settled 
once and for all the long-disputed fitness of Cleveland iron 
for steel making. It is to be regretted that Cleveland ia 
not reaping quite so much of the benefits of the Thomas- 
Gilchrist process of basic lining as it ought to have done. 
Messrs. Bolckow, Vaughan, and Co., who gave the process 
referred to its full trial, both experimentally and on a 
commercial scale, were somewhat too open-hearted in show- 
ing and explaining the process to eager ironmasters from 
other districts. The consequence was that German, 
Belgian, and American ironmasters were producing steel 
from phosphoretic ore before Messrs. Bolekow, Vaughan, 
and Co., had perfected their own arrangements. Now, 
however, it becomes a matter of fair competition, and in 
such markets as are open to English industries there is 
no fear of the result of competition between Cleveland 
steel and the cheap steel of other nations. 

The development of the shipbuilding and shipping trades 
of Middlesbrough is quite as great in proportion as the 
extension of the trades just referred to. Middlesbrough 
was constituted a port by Treasury Order at the latter 
part of 1860, and it is interesting to know that the first 
vessel placed on the register as belonging to the port of 
Middlesbrough was the steamship Harriet, at that time 
owned by Messrs. Bolckow and Vaughan, but now belong- 
ing to Mr. C. E. Muller. After the lapse of little more 
than a year 60 vessels appeared on the register, of 10,174 
tons burden, 17 of them being steamers of a total tonnage 
of 3197 tons, and 796-horse power. It should be stated, 
however, that all except five of these were tugs. On the 
31st December, 1880, the vessels belonging to the port 
numbered 92, 70 being steamers of a total registered 
tonnage of 34,051, and the remainder sailing vessels of an 
aggregate tonnage of 3125. Considering that Middles- 
Poa is only a river port, and is therefore not likely 
to attract outsiders who enter into the shipping trade 
merely as a speculation, it will be seen that the exten- 
sion of the shipping trade has been very great. The 

rincipal shipyard in Middlesbrough is that of Messrs. 
Dixon and Co., who have launched a total of 189 
vessels, and have at present eight vessels in course of 
construction, and several others contracted for and pre- 
paring to be laid down. The total tonnage built by this 
firm up to the present date is 180,000 tons, and the horse- 
power 19,500. The vessels launched during the present 
year alone will exceed 25,000 tons register, with a 
carrying capacity of 36,000 tons. It may be mentioned 
that amongst the vessels built by Messrs. R. Dixon and 
Co., is H.M.S. Tourmaline, a frigate which has been 
generally approved, and which is now on the South 
African station. The firm have also constructed several 
first-class mail and passenger steamers for English and 
foreign lines. Amongst the vessels in course of construc- 
tion are H.M.S. Dolphin and H.M.S. Wanderer, for the 
British Navy ; a steamer for London owners of 3700 tons 
burthen ; the Rotterdam Lloyd’s mail steamer, Zuid- 
holland, of 3000 tons ; the China steamer Minard Castle 
to carry 4000 tons of tea; a fast nger vessel to 
steam 13} knots ; a steamer for the Dutch-African Trading 
Company, and two or three for Norwegian and Danish 
owners. Messrs. Dixon and Co.’s shipyard occupies about 
1550 men, and covers 10 acres of ground, with every 
appliance for the building of vessels of the largest class. 


CONTINUOUS BRAKES, 


Tue Board of Trade returns concerning continuous 
brakes, for the six months ending the 30th of last June have 
just been made public. Our readers will remember that 
the railway companies of the United Kingdom have to 
supply the Board of Trade with information concernin, 
every failure of a brake, no matter how unimportant; an 
the blue book just given to the public contains not only 
much interesting matter concerning brakes, but dealing 
with other points as well. 

The total carriage stock in the United Kingdom on June 
30th, 1881, was 44,545 vehicles. Of these, 48 per cent., or 
21,431, are fitted with some kind of brake apparatus 
returned as continuous—though many, in fact, are not so— 
but only 7985, or 18 per cent., are such as “appear to 
comply with the Board of Trade conditions.” To be exact, 
however, we must deduct those vehicles which are fitted 
only with pipes or chains for connecting the brakes. These 
number 3627, which, deducted from the 21,431, leaves 
17,804 vehicles really ‘fitted with brakes, or only 40 per 
cent. instead of 48 per cent. In the same way the amount 
of automatic stock is reduced to 6881, or only 15 per cent. 
of the total stock. The increase in the number of vehicles 
fitted with any brake during the half-year ending June, 
1881, over the previous half-year is 3777, or 8°4 per cent. 
of the whole stock, and of this number ratber over 
three-fourths ap to comply with the Board of 
Trade conditions. The steck has increased at the rate 
of ~. r cent. for the half-year, so that the number 
of ve ies remaining unfitted in December, 1880, has 
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only been reduced by 6 per cent. Last year the stock 
increased at the rate of 5} per cent. for the half year. 
Including vehicles fitted with pipes or connections only, 
there still remain 26,741, or 60 per cent., to be fitted. 
But this is looking at the matter in the most lenient way, 
for as already explained there are only 6881 vehicles, or 15 
per cent., really fitted with brakes which “ appear to com- 
ply with the Board of Trade conditions,” so that there 
remain to be fitted 85 per cent., or 37,664 vehicles. Of the 
stock returned as furnished with brakes, 18,385, or 86 per 
cent., is fitted with the Westinghouse, Clarke-Webb, 
Smith’s vacuum, and Sander’s brakes. The Clarke-Webb 
brake claims 5994 vehicles, of which, however, 1752 have 
connecting chains only, without brakes on the wheels. The 
return shows that of vehicles fitted with brakes there are 
more on the Westinghouse system than any other, and that 
there are nearly twice as many as those fitted with all 
other automatic brakes together. The increase of this 
brake during the six months, amounting to 206 engines 
and 1740 carriages, is greater by far than that of any 
other brake, and the Smith’s vacuum brake appears to 
be dying the natural death we always anticipated ; 
its increase being only 67 engines and 264 carriages. 
It is interesting to note the progress made in the three 
years since these returns were first issued, June, 1878. At 
that date nearly all the fitted vehicles had non-automatic 
brakes, there being only 817 returned as “appearing to 
comply with the Board of Trade conditions.” Moreover, 
of the former only one-third were even “ continuous,” the 
remaining two-thirds being chiefly Clarke-Webb, Fays, 
and Newall’s. Curiously enough, although in the three 
years the non-automatic brakes have about doubled in 
number, the proportion of continuous to sectional brakes 
remains about the same. This is mainly owing to the obsti- 
nate course pursued by the London and North Western Rail- 
way Company, which has fitted nearly 4000 vehicles with the 
chain brake during this period. While, however, there 
are now about twice as many non-automatic and sectional 
brakes of all kinds as there were three years ago, automatic 
brakes have increased nearly tenfold. While this may 
augur well for the future, there still remains the very 
serious fact that there are a large number of vehicles 
ranning with brakes which have over and over again been 
declared and proved to be dangerous, and more than ordi- 
nary official pressure will clearly be required before those 
who are responsible for their use can be induced to abandon 
them. The record against the Clarke-Webb brake is now 
. avery long one ; and only last week we published some 
remarks of General Hutchinson as a further illustration of 
how this brake fails to prevent accidents. One sentence 
might be stereotyped for nearly all the accidents which 
occur on the North-Western Railway, viz.: “This only 
furnishes another instance of how little the action of this 
brake, when required to be used on an emergency, is to be 
depended on.” 

These half-yearly returns from the various companies 
do not contain by any means all they should, but they are 
sufficient to show under what very dangerous conditions 
the traffic upon some of the principal railways is being 
continually worked. By the instructions in the return, 
instances must be given of defective action on the part of 
brakes under the three following heads :—(1) Failure or 
partial failure to act when required in case of an accident 
to a train, or a collision between trains being imminent. 
(2) Failure or partial failure to act under ordinary circum- 
stances to stop a train when required. (3) Delay in the 
working of trains in consequence of defects in, or improper 
action of, the brakes, distinguishing whether they arose 
from neglect or inexperience of servants, or failure of 
machinery or material. Under the first head every com- 
pany returns the word “Vi.” That this is more by good 
luck than anything else is the more apparent by a 
study of those cases reported under the second head, 
for it is clear that a failure to act when required may 
result in a serious collision. Under this ced the Smith’s 
vacuum brake again stands pre-eminent, not less than 
67 of these dangerous cases being reported against it, and 
in 51 of them the trains actually overran the stations. 
The Westinghouse brake is reported to have run past 
stations six times, in four of which those in charge were to 
blame, and both the other cases are attributed to frost 
affecting the brake on the tender only. The Clarke-Webb 
is reported a having run past stations 16 times, and the 
experience of the Caledonian Company compared with 
that of the London and North-Western Railway is one of 
the many curiosities to be found in these returns. The 
former reports 6 cases of running by, and the North- 
Western 10 cases, though it runs nearly seventeen times 
as many miles as the Caledonian. But the returns on the 
part of the Clarke-Webb brake are interesting from 
another point of view. In answer to the second question 
in the Board of Trade conditions, viz., “ Whether self- 
acting,” the London and North-Western Company reply 
as follows: “ (2) Self-acting in sections in case of a break- 
away, but not from any other cause. It cannot creep on 
when not wanted to do so; all danger on that score being 
consequently avoided.” And in reply to the third condition, 
“Whether capable of being applied to every vehicle of a 
train,” the same company say: “(3) The brake is capable of 
being applied to every vehicle in the train when the stock is 
fitted.” Let us compare these statements with those made 
by the Caledonian Company about the same brake, and in 
answer to the same questions. (2) “No.” (3) “Capable 
of being applied to every vehicle of a train—except 
engines, tenders, and guards’ vans ; but in sections of four 
or five vehicles only, each section being connected with a 
guard’s van.” We do not suppose that the Board of Trade 
can be hoodwinked by any such replies as those made by the 
North-Western Railway Company, but we may draw further 
attention to its reply to the second question, which was 
remarked on in terms none too strong by a correspondent 
in our last week’s issue. Without questioning that the 
Clarke-Webb brake can creep on when it is required to 
do so, a glance at the returns will show us that this rather 
laboured attempt at self-glorification is quite inexcusable, 
and by no means warranted by facts. We find details of 
seven cases of the brake applying itself when not wanted, 


and seven times failing to release. We read of a train 
being “delayed 15 min. owing to the blocks of the brake 
going on to the wheels, but from what cause cannot be 
ascertained.” Another train was delayed 15 min. in 
New-street Tunnel, Birmingham, from the same cause. 
The Clarke-Webb brake, therefore, would appear to 

the disadvantages of both automatic and non- 
automatic brakes in a marked degree, and without any 
advantage whatever over any other form of brake. It 
must be remembered too that this brake is only used on 
an emergency. How many times it would fail to go on, 
or fail to release, if it was used like other brakes for every 
stop, it is impossible to say, but there do seem to be 
strong arguments in favour of using this form of brake 
as seldom as possible. On this point the London and 
North-Western Company, in a further amusing attempt 
to excuse its shortcomings, appends the following note :— 
“ All the above engines, with the exception of twenty- 
two, are fitted with screw reversing gear, which enables 
the driver when running at speed to bring the whole 
power of the engine on the opposite side of the piston so 
as to act as a powerful brake.” This is a very old 
makeshift for a brake, and as the officers of the Board of 
Trade are very well aware by experiments, is of little 
value compared with the power of a good brake on the 
engine wheels. 

These returns give us certain information which was 
never so get-at-able before. It is interesting to know, for 
instance, that during the three years ending June, 1881, the 
carriage stock has increased 13°6 per cent., or 5360 vehicles, 
an average of 45 per cent. perannum. Engines are 275 more 
than in 1878. The application of brakes—good, bad, and 
indifferent—during the same period to carriage stock was 
14,121. Asa basis for comparison of brakes, however, the 
returns are of little or no value, as we have frequently 
pointed out. To take one point only. Both the Clarke- 
Webb and Sanders’ brakes are inapplicable to an engine 
and tender. The companies using the former have for 
the most part no brake on the engine, and a hand-brake 
on the tender. The North-Western has now a power 
brake on a few of its engines. 

The Midland and Great Western companies fit a 
steam brake on the engine and tender. Since the returns 
of failures are supposed to apply only to continuous brakes, 
we have no mention made of anything but the brakes on 
the carriages on the particular lines named. A great deal, 
too, depends upon the efficiency of the inspection and main- 
tenance on different lines, which are matters quite outside 
the merits of the brakes themselves. The Midland Com- 
pany seems to suffer from this more than any other 
company. Taking the four brakes in use on its line, the 
average is one failure for every 12,288 miles run, while for 
the five systems in use on the North-Eastern the figures 
are one in every 45,733 miles. If we take the working of 
the Westinghouse brake alone on both lines the difference 
is greater still; for the Midland, with about one-fifth the 
number of brakes, ran only 3565 miles per failure, while 
the North-Eastern ran 35,702 miles, or ten times as many. 
This would appear to indicate that the North-Eastern Com- 
pany takes fifty times as much care of the brake as the Mid- 
land, or does it show that the latter takes no care at all! The 
Midland reports under the second head such cases as this 
for the Westinghouse brake, “ Brake did not act on car 
‘Castalia’ when applied at Bedford and London—the 
relief cock was open.” In fact, an analysis of the failures 
on this line shows that no less than two-thirds are due to 
the servants of the company. If we omit some of the 
cases of faulty couplings, we shall not find more than one 
case which can really be attributable to the brake itself, 
and this is a case of frost, affecting a tender only. 


ARTILLERY EXPERIMENTS AT DUNGENESS AND SHOEBURYNESS, 


Some interesting siege experiments have just been concluded 
at the range at Holmstone, at Dungeness, probably the fore- 
runners of some on a larger scale in future years. A battery 
profile was erected and concealed entirely by a high bank of 
shingle, the guns coming into action and firing at it, depending on 
the curve of their trajectory to clear the masking bank of 
shingle. A flagstaff in the battery indicated the line required. 
Very good practice was made with the following pieces :—8in. 
howitzers of 70 ewt. and of about 45 ewt. 40 and 25-pounders. 
The heaviest pieces especially fired well. Out of twenty rounds 
on one occasion the flagstaff was cut down six times and the 
destructive effects on the battery were very great. The range 
was we believe about 1600 yards for the heaviest guns, 1300 for 
the lighter pieces. In calling this practice accurate and good we 
trust we are not endorsing the appellation of curved fire applied 
to it. The fact was that the trajectory and charge were the 
ordinary ones. The term “curved fire” implies that a projectile 
is fired with a specially small charge and high trajectory in order 
to enable it to descend sufficiently rapidly to describe the neces- 
sary curve to hit any required concealed object. Now here we 
understand that the bank masking the battery was cut down to 
suit the trajectory of the gun instead of calculating the charge, 
and consequently the trajectory of the gun to suit the 
position of the mark and the obstacles. It suggests that 
Mahomet had to go to the mountain because the mountain 
would not come to him. Then again the flagstaff gave the 
required direction for the guns. This could not be looked for in 
curved fire. In short, while we do not doubt that some very 
accurate artillery practice took place, we cannot pretend in the 
present instance to havé done much that was new. Curved fire 
has been developed by the Germans in their siege operations, we 
believe, and notably in the French war in the siege of Strasburg, 
when a sluice situated in a ditch which governed the depth of 
water on some inundated ground was found out and systemati- 
cally cut down toa certain extent by the fire of guns whose 
charge and trajectory were calculated to suit the conditions of 
the question. Some remarkable experiments have taken place 
recently at Shoeburyness against a compound plate of Brown’s, 
wrought iron and steel faced, in which great improvement in the 
plate has been exhibited. The experiments are not yet con- 
cluded, and we hope to give details at a future time. 


RESTRICTION OF OUTPUT OF PIG IRON. 

ANOTHER upward movement has iaken place in the Cleveland 
iron market. Truly the iron trade with its up and down 
fluctuations is a riddle. It always has been so, and probably 
always will be. The most carefully arrived at prognostications, 


by the most experienced men, are often quite wrong. Prices go 
up when seemingly they ought to go down, and go down when 
they ought to go up. Indeed, to ascertain the general current 
of opinion,‘and then act in an exactly opposite direction, is as 
likely to turn out a wise policy as any other. To review the 
recent rise in prices, which has amounted to 6s, to 78, per ton in 
the course of a single month, let us inquire if there is any solid 
reason for such an advance. Has the consumption overtaken 
the production, or the total production fallen below the con- 
sumption so as to produce a scarcity ? The answer to both these 
questions must be in the negative. The production of the 
United Kingdom is still considerably in excess of the consump- 
tion and of the exports, and there are enormous stocks to be 
drawn upon in case of need. So depressing, and indeed so 
desperate, was the situation deemed a month ago, from the iron- 
masters’ point of view, that a general artificial curtailment of 
production was decided on. Nothing but the severe pressure of 
adversity, and the prospect of ultimate ruin, would have 
cemented together a number of competitors, so as to enable 
them to work together for such an object. However, the pres- 
sure was sufficient, and they did unite to save themselves from 
their supposed perilous position. Mark what ensued. The very 
announcement that a decision had been come to to curtail pro- 
duction, was sufficient to run up the price to the extent 
indicated. There has been no increase of consumption, and no 
increase of export whatever. 


A TOWN IN DARKNESS, 


A BATTLE-ROYAL between the “City of the Crooked Spire” 
and its gas company has ended in the temporary triumph of the 
city. A month's darkness was patiently endured by the people 
—all the more patiently because the moon came out handsomely 
on behalf of the inhabitants. The corporation and the gas com- 
pany were equally obstinate. As the one would not give way in 
price, the other turned to the younger rival in the form of the 
electric light. Encouraged by the success of Messrs. Hammond’s 
experiments at Middlesbrough, the Water Committee made 
arrangements for an experimental trial of the Brush electric light. 
If the experiment is satisfactory, forty of the Brush lights will be 
used to illuminate the main thoroughfares of Chesterfield, and oil 
lamps will be used in the narrow streets and bye-places. It is 
claimed for this combination of electricity and oil that it will be 
more brilliant and economical than gas. The total cost of forty 
electric lights and fifty English lamps is estimated at something 
under £650 a year. The lighting of the town under the old 
system cost about £950 per annum, which leaves a margin of 
£300 in favour of the new system. If these expectations are 
realised, the example of Chesterfield will be promptly followed 
by other towns, for Chesterfield is not the only place smarting 
under a gas monopoly. 
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Practical Ventilation and Warming, with Illustrations and 
Examples and Suggestions on the Construction and Heating of 
Disinfecting Rooms and Turkish Baths. By Josern Constan- 
tink. London: J. and A. Churchill. 1881. 

Tue first part of this book deals with the quantity of air 

needed for respiration, its impurities, and the conditions 

affecting its purity, the importance of a plentiful supply, 
and other reasons to show the necessity for efficient venti- 

lation. It has been largely compiled from Dr. R. 

Angus Smith’s work on “Air and Rain,’ and_ this 

is, perhaps, a sufficient reason for the dedication of the book 

to that better known author. As Dr. Smith’s book was 
reviewed in these columns several years since, it is now 
unnecessary to say anything concerning that part of another 
work which reproduces Dr. Smith’s writings. In dealing 
with ventilation, which it need hardly be said is practically 
almost inseparable from heating or warming, some space is 
occupied in describing very briefly some “ early attempts 
at ventilation,” and complaining of want of system in what 
was done even down to and since the time of the construc- 
tion of the Pentonville Prison and the Houses of 

Parliament. Major Jebb’s system, as carried out 

by him at Pentonville prison, is described, and con- 

sidered good though costly, both at Pentonville and at 

Glasgow, where it was afterwards carried out. This 

system was afterwards developed and formed the subject of 

a good deal of experiment and much writing by General 

Morin, and it gradually became known on the Continent, 

where it is much followed, as Morin’s system. Though 

praised as efficient, it is noticeable that it differs radically 
from that adopted by the author in several large buildings 
in Manchester, including the Free Trade Hall, Royal 

Exchange, Concert Hall, and some other considerable 

buildings elsewhere. In Morin’s or Jebb’s system the 

heated air is delivered into the rooms or compartments 
near the ceiling, and vitiated air extracted at the floor. 

In all the subsequent examples the arrangement is exactly 

reversed. Briefly, it may be said that the system advocated 

by the author is the employment of powerful though 
economical gill stoves in the basement of a building, 
capable of delivering a large or suflicient quantity of 
heated air into a building, in connection with ample foul 
air exit flues or passages in the upper part of the building, 
and also in connection with suitably arranged inlets for a 
supply of fresh air from without to mix with the heated 
air, especially in buildings—suchastheatresand halls—where 
it can be admitted under the gallery floors without 
draught ; and for class and lecture rooms, where a supply of 
fresh cool air is required as the air becomes heated and 

vitiated by the presence of large numbers of people. A 

description and illustrations are given of some of the 

buildings we have named. Too much description 
is given in some cases, as for instance of the Manchester 

Exchange, but as it isclipped from the Budlder the author 

probably felt it unnecessary to omit that which is irrelevant 

to the purposes of his book. On the other hand the 
descriptions are now and then meagre, as for instance that 
of the Manchester Concert Hall ; and generally there are not 

uite enough data given to enable an architect to determine 
the size of the inlet and outlet flues required, or the sizes 
of the vertical fresh air shafts when employed. The illus- 
trations of the Exchange and theConcert Hall are very badly 
printed, and the former is very inefficient because it does 
not show the position of the heating apparatus or fresh 
air inlet arrangements, and letters are placed upon the plan 
but not utilised in the description. The Concert Hall 
section is also very imperfect, It shows clearly the 
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arrangement of the foul air flues in the roof, but 
otherwise it only indicates a space for the heating appa- 
ratus, without any intimation of the arrangement of heated 
or fresh air flues. The arrangements successfully 
employed in heating a church at Herne Hill and the Man- 
chester Pantechnicon are clearly and satisfactorily given, 
but data sufficient for satisfactory guidance to architects is 
not given, though they need not go far wrong unless they 
make the flues or passages much smaller than comparison 
would indicate. The latter part of the book is occupied 
with a description of several forms of stoves and boilers, 
and particularly the gill stove above referred to. This 
stove is the invention of the author, and he calls it the 
convoluted stove, apparently because the gills are made 
hollow. It is apparently a good stove, and certainly has 
been successfully employed where other arrangements for 
heating have failed. The author may therefore be excused 
for confining most of his examples of heating and ventila- 
tion to the places where this has been employed. In this 
country it is perhaps not of so much importance to con- 
sider the arrangements for ventilation of buildings in summer, 
when no heating is required, as in other countries. There 
are, however, cases where and when this is necessary even 
in England, but we gather no instructions on this sub- 
ject from Mr. Constantine’s book. We have not found 
much in the book calling for special praise, but we may 
say that as a description of successful practice in heating 
and the ventilation of heated buildings the book will be 
useful to all interested in its subject. 


The Engineers’ Pocket Book. Containing Tables which are 
intended to facilitate the working out of indicator diagrams. 
By W. Lees. Published by the Author, Hurst Brook, Ashton- 
under-Lyne. 1881. 

Tus pocket-book contains a table of the areas and circum- 

ferences of circles from }in. to 120in, diameter—* A table 

of the horse-power,” in which the columns are headed 

“pressure in pounds” and “ horse-power,” where the first 

is really foot-pounds per minute—rules to find the weight 

of round, square, and flat bars of cast and wrought iron, 
and a little about decimal fractions. The first table is 
carried to a higher number than in some already existing 
pocket-books, but it jumps by 4 inches, while Molesworth’s 
table up to 100 advances by tenths of an inch. The 
second table occupies the larger part of the book and 
saves, out of the calculations for finding the indicated 
horse-power from diagrams, the division by 33,000. Our 

— may put their own estimate on the value of the 

work, 


THE CITY OF ROME. 


By making exertions almost without a parallel in the ship- 
building trade, the Barrow Shipbuilding Company so far 
completed the great Atlantic liner, City of Rome, that they 
delivered her last week to her owners, the Inman Steamship 
Company, of Liverpool. There is no measured mile nearer 
Barrow than the Clyde on which so large a vessel could be 
tried, and for this reason the City of Rome was taken to 
Wemys Bay, in order that her speed might be tested. From 
various causes: which we shall explain presently no true 
speed trial took place ; but enough was done to indicate that 
Messrs. Inman Sate obtained the finest steamship in the 
world—a vessel, in short, absolutely unrivalled as a means 
of transporting passengers between England and America. 
The City of Rome is the largest mercantile ship afloat 
except the Great Eastern ; but she is infinitely superior in 
speed and equipment to what the Great Eastern was in ker 
best days. For the purpose of comparison we may say here 
that the Great Eastern is 680ft. long, 83ft. wide, and 60ft. 
deep from the highest part of the hull to the outside of 
the bottom. She is 22,927 tons builders, 18,915 tons 
gross, and 13,344 tons net register, and she is propelled by 
two independent sets of engines, one driving a screw, and 
the other paddles. The screw engines have four horizontal 
cylinders, each 84in, diameter, and 4ft. stroke. They face 
each other in pairs, there being but two cranks in the 
shaft. The paddles are propelled by four oscillating 
cylinders, arranged in pairs facing each other. They are 
each 74in. diameter and l4ft. stroke. To furnish steam to 
the paddle engines there are four boilers, each 17ft. Qin. 
long, 17ft. Gin. wide, and 13ft. 9in. high, with 4400ft. of 
tube surface in each. Steam is supplied to the screw 
by six boilers, each 1&ft. 4fin. long, 17ft. Gin. wide, 
and 14ft. high, the tube surface is 4550 square feet, the 
working pressure 25 lb. on the square inch. 

The City of Rome is 586ft. long, and 52ft. 3in. beam, 
and 37ft. depth of hold. Her total depth, however, is not 
much less than 60ft. Her displacement on 26ft. draught is 
13,500 tons. She is propelled by a four-bladed screw, with a 

itch increasing from 36ft. to 38ft., and 24ft. in diameter. 

he has three tandem compound engines, the high-pressure 
cylinders being 43in. and the low-presure cylinders 86in. 
diameter, with a stroke of 6ft. She has eight double- 
ended boilers. and forty-eight furnaces, and the safety 
valve load is 90 Ib. to the square inch. A very full 
description of the ship and engravings of her machinery 
appeared in Tue Enoiveer in August last year. We 
give this week at page 260 a view of the ship as she 
would appear under sail at sea, and two cross sections 
which show the arrangement of the engines and 
boilers, It is not necessary that we should again go 
over ground already traversed, and when we have said that 
the internal fittings of the ship leave literally nothing to 
be desired, because good taste has continually controlled 
a practically unlimited expenditure of money, we have 
said all that need be said on this a of our subject. In 
the columns of the daily press will be found very complete 
ape party of the furniture and decorations of the ship. 
It will give some idea of her enormous size if we say that 
her main saloon is 52ft. wide by 72ft. long, and 9ft. high ; 
248 persons can be seated in it at once. 

Messrs, Inman invited a large number of engineers and 
shipowners to be present during the preliminary trial of 
the ship. According to the programme, the ship was to make 
half-a-dozen runs over the measured mile in Wemyss Bay 
on Wednesday week, and in the evening she was to run for 


the south-west coast of Ireland, returning thence to Liver- 
pool, which she had to reach on Friday afternoon in order 
to catch the tides, It will be seen that the programme 
was not adhered to. On Wednesday morning, the 28th ult., 
the 8.55 train from St. Enoch’s Station, Glasgow, brought 
a large number of visitors to Greenock. One of the well- 
known Clyde boats was lying at the wharf ready to receive 
them, and she started for Wemyss pier. The weather was 
heavy and misty ; so much mist, indeed, hung about that 
it was at one time doubtful if the trial could take place. 
As the day advanced, however, the air cleared, and shortly 
after Wemyss pier was reached, the great ship could be seen 
about a mile off looming through the haze. A few minutes 
sufficed to put over 300 persons on board, and about 1 p.m. 
luncheon was served. It very soon became known that all 
was not quite right in the engine-room, and the ship did 
not leave her anchorage until the day was far advanced. 
In coming round from Barrow the centre crank-pin of the 
three, heated so much as to run the white metal out, and 
this had to he replaced ; but on making a second run in 
the Clyde precisely the same thing happened again, and 
once more the white metal had to be replaced. It was, of 
course, doubtful if heating would not still take place, and 
to avoid all risk, as soon as the engines were again ready 
for a start they were turned ahead slowly, and the great 
ship was taken over the measured mile, the crank shaft 
making but nine revolutions per minute. It was then de- 
cided to keep the engines going all night, to get the 
bearings worked down, and accordingly the vessel made a 
run out to sea, passing Ailsea Craig at 11.30 pm. The 
wind was high, and the sea rough, but there was no motion 
of rolling or pitching perceptible to those on board. The 
engines had been quickened up to 20 revolutions after 
leaving Wemyss Bay, and during the night the speed was 
gradually accelerated up to 38 revolutions, without any 
symptoms of heating in the crank shaft. The engines 
settled down comfortably to their work, and it was clear 
that so far as they were concerned there would be no difti- 
culty in running the measured mile. 


SIDE ELEVATION 
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plain terms, no more could be got out of the engines, 
There was, in spite of the unfavourable conditions in the 
boiler-rooms, an abundance of steam. Indeed, some of 
the furnaces were hardly fired at all, steam blowing off 
freely nevertheless while the ship was on the mile. Why 
the anticipated velocity was not obtained admits, we think, 
of being easily explained. Work of all kinds was so 
hurried before the ship left Barrow, that although the low- 
pressure slides were properly set by turning the engines 
round, the high-pressure slides, on the back of which work 
cut-off valves, were only set from the drawings, and although 
we have not seen the diagrams, we do not hesitate to say 
that too early a cut-off takes place, and that the boiler 
ee is not nearly reached in the cylinders. The 
eating of the middle crank is no doubt due in large 
measure to want of lead, which causes a heavy strain 
and thump each time the crank pin turns the centre. The 
requisite adjustment will, of course, be made in a few 
hours after the ship is in dock. It has probably been 
made, indeed, long since, But the faulty setting of the 
valves will not account for all, and it is quite clear that 
the screw locks up the engines, because its pitch is too 
great. A pitch of 34ft. would, without slip, give 18°7 
knots at 56 revolutions, and would be ample for a 
velocity of over 17 knots, and this we are disposed 
to think will be the speed of the ship. The City of 
Rome will, however, certainly make at least a couple 
of trips across the Atlantic before any alteration 
is made in her propeller, the effect of a change in 
setting the slide valves being first tried. There is also, 
we imagine, some reason to think that the throttle valves— 
which are double-beat valves worked from the engine- 
room flcor—cannot be lifted sufficiently to admit the steam 
as fast as the engines will take it. 

On the conclusion of the measured mile runs the ship 
proceeded for Liverpool. Thursday night was rough, 
dark, and windy, but for all that the passengers knew they 
might just as well have beenon shore. There was literally 
no motion of the sea felt in the saloon or berths of the 
huge vessel. Friday morn- 
ing broke clear and cold, 
and there was a stiff head 
wind, and for the Channel 
a heavy sea running after 
the Calf of Man had been 


The great ship 


now showed that she was 
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afloat, and by going to the 
stern and looking forward 
it was possible to perceive 
that she now and then rose 
and fell slowly, and that 
she rolled through about 
one degree with a lei- 
surely swing which re- 
quired some watching to 
detect. Liverpool was 
reached about 4.30 p.m.,and 
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CRANK SHAFT OF CITY OF ROME. 


At seven a.m. on Thursday morning the ship was again 
lying in Wemys Bay, and about eight a.m. the speed trials 


| 


the quay walls and landing 
stage were crowded with 
people who had collected to 
see the ship. She forged slowly ahead until she just cleared 
the fairway of the Birkenhead Ferry, and then she 


began. It was decided to make these progressive, one pair | dropped anchor, and Messrs. Inmans’ guests with a score 
of runs each way to be made at different velocities of | of parting cheers left her in the steam tug Stormcock for 
engine. The weather was as bad as it could be, blowing | the landing stage. 


hard and raining heavily. Indeed, so heavily at times that | 


A volume might be written about this vessel. We must 


it was not easy to make out the measured mile posts on the | be content with a few lines. Externally the ship is as 
shore. Although all was right in the engine-room, as much | handsome as a yacht. We question, indeed, if there is a 
could not be said of the stokeholes. No ashes had been | handsomer ship afloat. Our engraving does but scant 
hoisted out of them since the ship had left Barrow on the | justice to the elegance of her lines. She has left no doubt 
previous Saturday, for the simple reason that the ash hoists | in the minds of all those who, like ourselves, have spent 
were not fitted ; and it is no exageration to say that there | three days on board her, that she is the most comfortable 
were cart-loads of ashes on the stokehole floors. The tubes | steamer in the world, and that nothing short of a very heavy 
had not been swept, and the conditions for making steam | Atlantic gale will make her lively enough to upset a deli- 
were as unfavourable as possible. It, is right to say here | cate stomach. In anything like moderate weather the ship 
that the engine and boiler-rooms were thrown open with- | will be practically quite steady. 


out any reserve to all on board, and that every opportunity 
for acquiring information was afforded to those present ; 
but only three or four gentlemen officially connected with 
the ship were allowed on the flying bridge, whence the 
observations on the mile were taken by them. Their 
figures they have very justitiably not as yet made public, 
and a similar reticence has been observed concerning the 
power developed by the engines. The following figures 
therefore, it must be remembered, are our own and not 
official. Our observations were, however, made with great 
care by two observers :— 


Speed 

Run.| Time. k Remarks. 

Min. sec. 
Ist 7 58 30 TOS Against wind and tide. 
2nd 4 24 40 13°636 | 19.493 With wind and tide. 
8rd 5 21 40°5 | 11°211 Against wind and tide. 
4th 8 50. 45 15°652 | 44-48 With wind and tide. 
5th 4 81 | 45 13°284 Against wind and tide. 
6th 4 10 45 14°400 13-966 Slack water. 
ith 4 26 46 13°533 Against wind. 


From this it will be seen that with 45 revolutions the 
City of Rome is a good 14-knot ship now. But it must be 
remembered that her bottom is rather foul, and it is pro- 
bable that she was not quite at her best trim, being a little 
too much out of the water at the stern during the trial. 
It is, therefore, not too much, we think, to say that at 
45 revolutions she will do 14% knots in fair weather. 
Other things being equal, therefore, she ought to steam at 
18 knots when making, say, 56 revolutions per minute, and 
this is the speed at which her engines are intended to run. 
In order to do this, however, the screw, as will be seen 
presently, must have not much more than 4 or 5 per 
cent. of slip, and for this reason we do not think an 
average speed of 18 knots will ever be attained. On 
Thursday the speed did not exceed 46 revolutions, and, in 


It is very ditticult, indeed impossible, to convey in words 
any adequate idea of the spectacle which her engine- 
room presents, All the received ideas on the subject are 
completely upset. Four Serrin lamps render it as bright 
as day. These lamps have no glass shales, and give no 
trouble. It will, perhaps, help the mind a little to realise 
what her engines are like when we say that the engine- 
room is 50ft. wide by about the same length. The engines 
are 47ft. Sin. high from the bottom of the frames to the 
tops of the high-pressure cylinders. That is to say, they 
are as high as an ordinary four-storey house. Access is ob- 
tained to the engine-room platforms, not by ladders, but by 
iron staircases, which will take three persons abreast. 
Entering from the upper deck nothing is to be seen but 
the three high-pressure cylinders and the lids of the low- 
pressure cylinders, a close grating concealing all the rest of 
the machinery below. Descending the first flight of 
stairs, which runs fore and aft, we are on the second plat- 
form, surrounding the low-pressure cylinders, and this 
is the only hot place in the engine-room. Passing 
between the cylinders and the flight of steps we have just 
descended, we come to a second flight, aft of the engines, 
and running athwartships. We descend to what may be 
called the third platform, from which access is got to the 
two stufling-boxes in the lower lid of each low-pressure 
cylinder, and standing bere and looking forward between 
the frames we have before us a sight unique in the world. 
We see the three mighty crossheads with their guides and 
the jaws of the great connecting rods moving up and down 
in rythmical sequence in the vivid glare of the electric lamps, 
which cast strong shadows on the white bulkheads. Passing 
on to the lower floor again we have that before us, the 
like of which can nowhere else be seen. There is ample 
room to walk about ; there is no steam to indicate the 
presence of an engine, for the cylinders are high over 
our heads. The place is almost chilly. We can look 
up and see the black covers looming far above. Then 
straight before us is the crank shaft. We give a drawing 
of the shaft, to show that it is hollow, and we may add 
that it is made of Whitworth steel. But as we look at it 
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in the ship we realise that it is the t crank 
shaft in the world; it weighs 66 tons. Each of the three 
cranks, with its shafting, occupies a length of 1l4ft., 
and weighs 22 tons—the weight of a tolerably powerful 
locomotive. A man, and a man too, standing 
beside one of the cranks, is dwarfed. Each crank pit is 
a chasm. 
bearings is caught, and the crank, which has given so 
much trouble, scatters a light spray, the drops gleaming 
like jewels in the electric light. The noise is monotonous, 
but not wearisome. The t connecting rod brasses are 
just a little slack, and the want of lead in the slides makes 
the pistons slow in getting away from the cylinder covers ; 
and we have as the cranks revolve not a blow or a knock, 
but a soft, all-pervading thud, as each centre is turned. 
Away aft runs the 
meter. The thrust shaft has twelve collars 4ft. in 
diameter. It weighs 17 tons. Following it to the 


The rush of water from the pipes over the | 


great screw shaft. It is 24in. in dia- | 


end down the long tunnel, we lose by degrees all the | 


hts and sounds of the ship—the place is cold and weird. 


we iron brace we look through a hole in the last 

engine-room lamp a small dark pool of water just 
under the end of the stern tube, and in this 


and the heads of the bolts of the coupling patter in the 


water and make the sounds which have different associa- | 


tions. Then we return to the light and life of the enor- 
mous vessel, which will undoubtedly prove as successful as 
even Messrs. Inman themselves can wish her to be. V: 

exaggerated reports concerning her so-called failure on her 
trial trip have, we regret to say, been put forward. We 
repeat here that nothing more than a preliminary run has 
been made with her. Her first trial trip will be across the 


SCALE OF FEET 


two revolutions per minute, and is a good specimen of a class of 
stationary engine, for making which Messrs. Douglas and Grant 
| have long enjoyed an excellent reputation. 


|_THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE marked improvement in the iron trade, showing itself in 
advances in almost every direction, which I was able to report last 
week, is none the less observable this week. During the interval 
the new price lists of the leading finished ir ters have been 
issued, B ne the the 10s, advance in marked bars, sheets, and 

lates. 

The Earl of Dudley’s new prices are :—Rounds, lowest quality, 
£8 2s. 6d.; single best, £9 10s.; double best, £11; and treble best, 
£13; rivet iron, single best, £10 10s.; double best, £12; and treble 
best, £14 ; angle iron, lowest quality, £8 12s. 6d.; single best, £10; 
double best, £11 10s.; and treble best, £13 10s.; T-iron, lowest 
quality, £9 2s. 6d.; single best, £10 10s.; double best, £12; and 


| treble best, £14 ; strips and hoops (varying between 6in. to 2}in., 
en a noise as of a village water-wheel, a gentle pattering | 
and murmuring of water reaches us. Standing up on an | 


khead in the ship, and we see by the light of an) 


pool dips the | 
last coupling, 4ft. in diameter like its fellows, and the nuts | 


ery | 


not thinner than 14 w.g.; and 1}in. to lin., not thinner than 19 w.g.) 
are, lowest quality, £8 12s. 6d.; single best, £10; double best, 
£11 10s.; oa treble best, £13 10s.; hoops, fin., not thinner than 
20 w.g., are, lowest quality, £9 12s. 6d.; single best, £11; double 
best, £12 10s.; and treble best, £14 10s.; fin., not thinner than 
20 w.g., are, lowest quality, £10 12s. 6d.; single best, £12; double 
best, £13 10s.; and treble best, £15 10s. 
The fresh list of Messrs. William Barrows and Sons—the firm 
who rank next in position to the Earl of Dudley-—-stands as :— 
| Rounds and squares, }in. to 3in., £7 10s.; flats, lin. by in. to Gin. 
by l}in., £7 10s.; best bars, £9, double best £10; best scrap bars, 
£9, and double best £10; chain bars, £9 to £10, and charcoal bars 
£16; plating bars, £8 to £9 10; best angle iron, £9 10s.; double 
best ditto, £10 10s.; T-iron, £9 10s.; rivet iron, £9 10s. to £1010s.; 
ordinary plates, £9 ; best boiler ditto, £10; double best, £11; and 
treble best, £12, with extra treble best, £15; and best charcoal 
plates, £19 5s. Sheets to 20 w.g. are £9; 21 to 24 w.g., £10 10s.; 
| and 25 to 27 w.g., £12. Best sheetsare £1 10s. per ton extra upon 
| the above prices. Strip, 1jin. to Gin. wide to 14 w.g. is £9 ; hoops 


Atlantic, and we have no reason to doubt that it will | varying between 14 w.g. and 18 w.g., £8; best hoops are £1 10s. 


effectually refute any statement which has been made to | 


her discredit. 


TANDEM COMPOUND ENGINE. 

We illustrate above a tandem compound engine, made by 
Messrs. Douglas and Grant, of Dunnikier Foundry, Kirkcaldy, 
for driving factories. The high-pressure cylinder is 16in. by 4ft. 
stroke, with Corliss valves ; the low-pressure cylinder, 28in. by 
4ft. stroke, having a balanced slide valve, with adjustable expan- 
sion plates on the back, worked by a separate excentric. Both cylin- 


ders have separately put in, hard liners for the pistons to work | 


in. The piston rods are of steel, 3in. and 34in. diameter. The 
air pump is horizontal and double-acting, 12in. diameter. The 
main frame is of the Corliss style for the high-pressure, and a 
substantial bed is provided for the low pressure cylinder. The 
crank shaft is of forged iron, with journals 9in. by. 14in. The 
connecting rod crosshead and crank are of forged iron, and bright. 
The crosshead pin and crank pin are of steel. The engine has a 
high speed governor. The fly-wheel is turned for a belt, and is 
16ft. diameter by 3ft. wide in the face, The engine runs fifty- 


extra; slit rods are £8 15s. to £9 10s., and double best charcoal 
ditto for horse nails are £16 10s. to £18. 

Messrs. W. Millington and Co.’s advanced quotations are—S.H. 
bars, £7 10s.; plates, £9; and best boiler plates, £9 10s. Messrs. 
| E. T. Wight and Son, of Wolverhampton, advise their new prices 
| as :—‘* Monmoor ” boiler plates, to 5 cwt., best, £9; double best, 
| £10; and treble best, to 4 cwt., £12. Their special plates for 
| flanging, &c., to 3 ewt., are £15 10s., and their charcoal plates 
| £17 10s. ‘‘Monmoor” sheets they quote as: Singles, not more 
than 8ft. long, nor 36in. wide, nor thinner than 20 w.g., £8 10s.; 
| best, £9 10s.; double best, £10; and charcoal, £17. ‘*Monmoor” 
| bar iron is given as: Minimum quality, £7 5s.; best, £8 5s.; and 
double best, £9 5s.; best rivet iron, £9 ; and double best ditto, £10; 
angles, ordinary qualities, £7 15s.; best, £8 15s.; and double best, 
£9 15s.; tees, ordinary, £8 5s.; best, £9 5s.; and double best, 
£10 5s.; hoops and strips from 16 to 19 w.g. are £7 15s.; and 
20 w.g., £8 10s. to £9 10s., according to size. As to all their = 
ductions, the ‘‘ Wright” qualities of this firm are 10s. lower than 
the above figures. 

Messrs. John Bagnall and Sons, Limited, announce that their 
ordinary flat bars range from £7 10s. and £8, according to size; 
their rounds and squares from £7 10s. to £8, £8 10s., £9, £9 10s., 
and £10, aceording to size; and rounds only, ranging between 


| Shin. and 7tin., £10 10s. to £15. Turning and horseshoe bars are 
£7 10s., plating and angle bars are £8, rivet iron, £9 to £10; hoops, 
from 14 w.g. to 19 w.g. inclusive, £8. Sheets, £9 for singles, 
£10 10s. for double, and £12 for lattens ; boiler plates, £9 to £10, 
and up to £12, and chequered plates to 42in. wide, £9 10s. 

| On ’Change in Birmingham this afternoon it was not, as a rule, 
easy to place large orders for marked bars at these advanced rates. 
For makers were disinclined to book far forward, believing, certain 
of them, in the ibility of a further advance at no very distant 

| date. Yet, on the other hand, I am speaking with authority when 

| I state that there are exceptions amongst the marked houses 
to the action which is otherwise general of openly advancing bars 
te £7 10s. per ton. 

Comnon bars are this week quoted £6 10s, Hoops of more than 
| ordinary, though not of best quality, are here and there quoted as 
| high as £7 10s.; gas tube strip is strong at £6 15s, to £6 17s. 6d. 

Sheets for use by the galvanisers are further advanced. This 
| week there are makers of reputation, and whose order books are 
| well filled, who ask as much as £8 10s., £9 10s., and £11 for 
| singles, doubles, and lattens respectively. But other makers are 
| plentifully offering at 5s. per ton under these figures. 
| The sheet and hoop mills are mostly full of work to the close of the 
| year. There were inquiries to-day in Birmingham on account of 
| America, with assurances of an augmented demand from that 
| quarter with the opening of the new year. The local consumption 
| of finished iron is greater than for a long time past, and consumers 
| still press for prompter deliveries, 
| Best thin sheets for ng | purposes are advanced £1 per 
ton by certain of the makers, while others who have not yet ~e f 
| taken this step advise me that “‘ our lists are withdrawn, an 
| we shall not issue further lists till after quarter day. In the 
meantime we hold to ourselves the right to accept or refuse = 
| orders offered to us,” In thislatter category Messrs. E. P. and W. 
| Baldwin, of Stourport, are to be placed. Messrs. Crowther, Bros. 
| and Co., Kidderminster, Messrs. Hatton, Sons, and Co., Bilston, 
| and Mr. Stephen Thompson, of Wolverhampton, all advise me 

that they have stunell O1. Messrs. Jno. Knight and Co., of 
Cookley, prefer not to make public their list price. 

Some surprise was expressed this afternoon that the examination 
of the books of the twelve selected bar firms by the accountants to 
the South Staffordshire Mill and Forge Wages Board, should have 
shown that the average price of all classes of bars during the three 
months June, July, and August had been only £6 7s. 1°10d.; for 
this figure compared with the previous three months is a reduction 
of 2s. 5d. per ton. The masters will not, however, get any help 
in the matter of wages, since the minimum under the existing 
sliding scale—7s. 3d. per ton for puddlers—was reached six months 
ago. But for this saving clause fixing the minimum the masters 
would now be entitled to enforce a drop of 3d. in puddlers’ wages. 

Buying in pigs was only quiet this afternoon. Heavy sales have 
been booked during the week—all nearly at makers’ prices, 
Makers are not now anxious to sell. They speak with confidence 
of being able to secure more money at the pa meetings next 
week. Lilleshall all-mine hot blast sold well at £3 5s.; Willings- 
worth pigs secured £2 7s. 6d. to £2 10s.; Barrow forge hematites 
were not pushed at £3 10s. to £3 12s. 6d.; and for Tredegar 
hematites, £3 15s. was demanded. These hematite figures are a 
rise on recent quotations of between 5s. and 7s. 6d. per ton. 

The advance in South Staffordshire coal, which I anticipated 
in my last report, has now been definitely established at 1s, per ton 
on furnace and forge sorts, and 6d. per ton on slack, 

The agitation that has been conducted for the past two months 
by the South Staffordshire colliers for a rise in wages of 6d. per 
ton for thick coal men, and 3d. per ton for thin coal men, has been 
but pp | —_— by the advance of 1s. per ton in the selling 

ice of eclared on the 30th ult, That advance, according to 

he existing 1877 sliding scale, carries with it only a rise of 3d, and 
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14d. respectively in wages. Some of the Sandwell Park Colliery 
Company’s men showed their dissatisfaction by refusing to begin 
work on the Monday, but they were induced to resume next day. 
The Dudley miners have determined to call a general meeting for 
the revision of the sliding scale ; and in event of failure to obtain a 
rise, to terminate present agreements. 

The South Staffordshire Mill and Forge Wages Board is suffer- 
ing from the want of subscriptions. In order to insure regular 
vayment, it has been resolved, at a meeting of ironworkers held in 
Wolverhampton, that the ordinary subscriptions—3d. per man per 
quarter—be deducted quarterly from the wages of the members 
throughout the various works in South Staffordshire by their 
employers, Steps are being taken to get employers’ consent. 

Cut nails are quoted much dearer by the leading makers, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron market here continues to move upwards, 
Lancashire makers of pig iron continue to do a moderate business 
both in forge and foun Se or and the minimum price at 
which local iron can now be bought for delivery into the Man- 
chester district is 46s. 6d. for No. 4 forge, and 47s. 6d. for No. 3 
foundry, less 24 per cent. Upon the basis of these prices sales 
have been made during the week, but makers are now asking a 
trifle more, and still decline to book any orders for delivery beyond 
the end of the present year. 

In Lincolnshire forge iron business has been done for delivery 
equal to Manchester over the next four or five months at 48s. per 
tun, less 24 per cent., and in Middlesbrough iron a few odd sales 
have been made at 50s. 10d. net cash, with 2s, 6d. more than this 
being asked by some makers. Derbyshire iron is scarcely being 
offered here, some makers having withdrawn their brands alto- 
gether from this market. 

General activity still prevails throughout the finished iron trade 
of this district, with a good inquiry fer export, and an improve- 
ment in the demand, so far as the home tiade is concerned. Local 
makers, who are mostly well sold for the remainder of the year, 
are decidedly stiffer in their prices, and for bars delivered into the 
Manchester district the average quotations are now £6 10s. to 
£6 15s. per ton, which represents an advance of fully 20s. per ton 
upon the figures ruling a couple of months back. Hoops are quoted 
at £6 17s. 6d. to £7 2s, 6d., and sheets at £8 to £8 15s. per ton. 

The Ince Hall Rolling Mills, situated near Wigan, which are now 
in liquidation, and were a few weeks back offered for sale by 
auction in Manchester, when only one bid of £9000 was made, 
have within the last few days been purchased from the liquidator 
by the Wigan Rolling Mills Company for the sum of £12,500. The 
works of the Wigan Rolling Company have been dle for some time, 
but these, I understand, will now be restarted in conjunction with 
the Ince Rolling Mills, which are in full operation. 

There is also a good deal of foreign work stirring amongst tool 
makers, who, as I have pointed out for several weeks past, are gene- 
rally well employed. 

The colliery proprietors in the Manchester district, who have 
hitherto paid by measure for coal getting, are now generally adopt- 
ing the weighing clauses of the Mines Registration Act, and at 
Messrs. Andrew Knowles and Sons’ Pendleton collieries, where the 
new system came into operation last week, I saw a couple of pit 
bank weighing machines put down by Messrs. Henry Pooley and 
Son, of Manchester and Liverpool, in which quite a new principle 
is introduced. These machines are the first of the kind which 
Messrs. Pooley have as yet put down, and they are so arranged that 
the use of weights, springs, racks, pinions, and wheels is altogether 
dispensed with, the principle upon which they are worked being the 
creation of a vacuum in a column of water. This is effected by a 
simple arrangement; an ordinary steelyard is connected at the 
poise end with what may be described as a piston contained in a 
column of water which takes the place of the usual poise weight. 
The pressure brought upon the short arm of the steelyard by the col- 
liery tubs passing over the weighing tube causes the piston to be lifted 
through the water, and the weight is recorded by a fingerona quadrant 
dial in proportion to the quantity of water dis haw The machines 
were remarkably quick in their action, six weighs per minute being 
readily taken over each, and Messrs. Pooley, who are applying the 
same principle to railway wagon weighing machines, claim that a 
whole train can be easily weighed without stopping whilst in 
transit over the weighing tables. Another feature in connection 
with the hines is the dist at which the weighing tables can 
be placed from the weighing room, this, in the case of one of the 
machines at Messrs. Knowles’s collieries, being upwards of 73ft. 
The working parts of the machine are so simple that there is very 
little liability to disarrangement, the chief danger in this direction 
being the — action of the weather upon the water column 
either by freezing or evaporation, but this is reduced to a minimum 
4 having the apparatus placed whder cover in the weighman’s 
office 

The works and plant of the Newton Heath Copper Smelting 
Company, situate at Miles Platting, near Manchester, were on Fri- 
day offered for sale by auction at Manchester. The sale, however, 
attracted only a very small attendance, and no bid whatever was 
made for the property, which was consequently withdrawn. 

In the coal trade the exceptionally active demand experienced 
during September for all descriptions of fuel suitable for house fire 
purposes has naturally brought about this month an advance in 
prices, although the upward movement, as I intimated last week, 
nas been only to a comparatively limited extent. The average 
ny now being quoted at the pit mouth are about as under :— 

est coal, 9s. Gd.; seconds, 7s. to 7s. 6d.; common round coal, 
5s. 6d. to 6s, 3d.; burgy, 4s. to 4s, 3d.; and slack, 3s. 3d. to 3s. 6d. 
per ton. 

Barrow.—My notes for some little time back have notified the 
improvement which has taken place in the hematite market, and 
this week’s transactions still show that a gradual rise is taking 

lace, and gives evidence of being healthy as it gets older. The 

emand from America is well maintained, while the Continental 
and home inquiries show much vitality. Stocks, which some 
months ago accumulated to very undesirable dimensions, have 
amare. decreased, and the large deliveries which have 
n made have reduced them within the past week or two 
very considerably, A heavy tonnage of metal has yet to be 
delivered. The improved demand which has thus set in, 
and continues to give increased hopefulness to the iron market, is 
likely to have some permanency with it, and considering the near 
approach of winter the demand all round is very good. Quota- 
tions have taken an upward tendency, and No. 1 Bessemer is 
selling at 61s. 6d. per ton at makers’ works, No. 3 forge is selling 
at 59s., while all round qualities fetch 55s. The steel mills are 
well supplied with work, and activity characterises all the esta- 
blishments except where repairs are being made. Iron shipbuilders, 
engineers, and other industries fairly active. Iron ore in good 
demand, and raisers in many cases are well sold forward. An 
advance of 1s. to 1s. 6d. per ton may be noted. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A very marked improvement has taken place since my last in 
the value of iron. Commor pig irons were in very slight request a 
month ago. They are now meeting with a ready sale at 2s. per ton 
advance ; medium are 5s. per ton higher, and on superior makes 
the rise is equal to 10s, perton. At present there is every evidence 
that still further advances will shortly be secured. A rise of 2s. to 
10s. per ton means a great deal for large houses who have heavy 
stocks of iron, and it is not surprising therefore to find that the 
shares in ‘‘ limited ” concerns dealing in coal and iron have promptly 
responded to the increase in values. In coal, household sorts are 
in much better demand, the metropolis taking an unusually hea’ 
supply of South Yorkshire and North Derbyshire fuel, An ot 


vance in the price of coal has been generally secured this week. 
Coal for local consumption is 5d. per ton higher, one colliery has 
raised its price 10d., and for ‘‘ foreign,” i.e., for use outside Shef- 
field—all a on trucks—ls. per ton more isasked. Steam coal 
averages 6s. 3d. per ton, : 

In the table-knife department of the cutlery trades orders are 
coming in freely from the United States, Canada, and Australia. 
There is a good colonial demand, mainly on account of the failure 
of the American corn crop, which gives the colonists an oppor- 
tunity of sending in food produce. Our colonial cousins are now 
realising on their matured corn, which has been harvested a year 
or two, and is superior to the present crop. The colonial trade is 
largely one of barter. If the colonist sells his produce freely in 
this country, he takes about 90 per cent. of the value in goods 
manufactured in this country, and receives the balance in cash. 
The American reverses the order of things. He takes away 90 per 
cent, of the cash, and leaves but ten in the old country. 

I have recently met a number of travellers who have returned 
from their Irish journeys. They all speak encouragingly of the 
trade prospects there. A very brisk trade has been done, not only 
in season goods, such as sickles, scythes, &c., but in cutlery and 
silver goods, the demand for the latter being a certain sign of 
returning prosperity. Several ty 4 heavy “‘lines” have recently 
been taken in Fuad and firms doing an Irish business anticipate 
a very good autumn business this season. 

The two local companies engaged here in the production of 
armour-plates—Messrs. John Brown and Co., Atlas Works, and 
Messrs. Charles Cammell and Co., Cyclops Works—have each 
secured a heavy order for compound armour-plates. Messrs. 
Samuda Brothers, of London, are constructing two new ironclads 
for the Brazilian Government, and 1000 tons of armour-plates 
have been ordered for one of these vessels. The order has been 
equally divided between the two companies. Brazil will thus have 
a war-ship partly armoured with “Ellis” and partly with 
‘* Wilson” plates. This important arin of the Sheffield 
heavy trades is at present in a very brisk state. 

The directors of Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Ironworks, Sheffield, paid on Wednesday an 
interim dividend of £2 per share, or after the rate of 5 per cent. 
perannum. This is the same rate as was paid at the corresponding 
period of last year. The company are busy in all departments of 
their works, 

Mr. F. T. Mappin, M.P., presiding at the ting of s' 

Gas Company, on Saturday, said there was some 


hold 


in the Sheffiel 
advantage in using the electric light in large places, such as rail- 
way stations, but even in these p: there was the difficulty that 
the light sometimes went out. In London, during the last six 
months, the electric light had 5 gw out eleven times entirely. 
One of the companies, he added, which had adopted it in the 
neighbourhood of Sheffield had decided to give it up and return to 
gas. On inquiry, I found that the chairman meant the Nunne 
Colliery, where the electric light has been used for screening coal. 
Mr. Mappin is not quite correct. The colliery company want a 
light which they can concentrate on a given spot, instead of being 
spread over a wide space, and they are experimenting with Bray’s 
burners to see if these are likely to answer the purpose. If gas 
suits the purpose better, and is equal in other respects, then the 
electric light will be superseded. Messrs. Tasker, Sons, and Co., 
engineers and electricians, Sheffield, are arranging with several 
firms for illuminating their premises with the electric light. A suc- 
cessful experiment was poe with their own premises in Station- 
road on Monday night. An are light of 2000-candle illuminating 
power, placed in a reflector, was used. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market has, after a slight reaction, again 
become stronger, and a sanguine feeling has taken possession of 
most of those who are connected with the trade. Sellers are 
holding back for higher prices, and are particularly averse to con- 
tracts for forward delivery. Buyers are, under these circum- 
stances, metas anxious to protect themselves in case of a 
further advance. The official statistics for the month of Septem- 
ber are now published, and are more favourable than had generally 
been anticipated. Notwithstanding that shipments were 
diminished as compared with August, in the proportion of 78,897 
to 84,911 tons, or by 6014 tons, there was a reduction of stocks of 
2710 tons. This is the first reduction which has occurred for 
many months. Taken in connection with the not very favourable 
shipment statistics, and with the still undiminished production, it 
would appear as though the local and inland distribution must 
largely have increased. 

Inasmuch as the consumption cannot have proceeded at any 
materially augmented rate, it is probable that consumers have 
have increased their stocks all over the country, under the impres- 
sion that prices were likely to rise. Whatever may be the explana- 
tion, there is no doubt but that the tone of the market was on 
Tuesday very strong and buoyant. The market opened with No. 3 
g.m.b. at 42s. 9d. f.o.b., but the price afterwards rose to 43s., and 
even 43s. 6d. Warrants are in less than usual request, which 
seems to indicate that warrant holders are trying now to realise, 
and are a their securities upon the market. The market 
price for them did not rise above 42s. 9d. Forge iron is in less 
request than No. 3, and the usual difference of 1s. per ton has now 
risen to 1s. 3d. The stock of pig iron in Connal’s Middlesbrough 
stores stands at 184,983 tons, being a decrease of 1137 tons, as 
compared with a week previously. At Glasgow the stock is 591,776 
tons of hoarding metal on the part of consumers, and a large increase 
of contracting for future delivery on the part both of consumers 
and merchants. The enhanced price which has ensued, and caused 
entirely by wide-spread speculation, has everywhere been mistaken 
for an improved state of trade, which it is not. Increase of 
number of contracts made has been confounded with increase of 
tons of pig iron consumed. Sellers, when they have reported with 
elation their sales, have made no distinction between selling to a 
merchant, who simply intends to sell again, and selling to a con- 
sumer who would use up the iron. 

Turning to the position of the pig iron trade, we see that it is 
now entirely altered from what it was a month ago. Furnaces 
then must needs be put out, because trade was bad. Now the 
trade is no longer bad, will the furnaces still be put out? If so, 
and if prices have risen 15 per cent. at the very notion, what may 
they not rise to at the fact? Suppose they rise to 50s. per ton, or 
higher, will the furnaces still go out? or if out, will they not be 
put in again? If they are put on again, will prices not fall back to 
their old level—always supposing that ption remains steady ? 
At the end of the six months for which the compact was entered 
into, will not such a collapse in any case take place? In the 
meantime the ironmasters who have taken upon themselves to 
interfere with and attempt to control economic laws, will certainly 
not be allowed to enjoy the sole privilege of interfering. Their 
apparent and preliminary success has excited other classes. Coal- 
owners have decided to curtail their production 10 per cent., and 
colliers in Scotland their labour to the same extent. 

Ironworkers in every branch and miners are already uneasy, 
and they will certainly demand and obtain immediately an increase 
of wages proportionate to the enhancement in the value of pig 
iron, Meanwhile the increase of price will certainly cut off some 
of the more distant markets, which will be taken possession of by 
competing iron-producing districts. 

the collateral forces inadvertently invoked will combine to 
produce the collapse which sooner or later is inevitable, and which 
will probably come at the end of the six months’ compact, if not 
before. When it does come, and the ironmasters have to accept 
again the previous low prices, they will find their cost of produc- 
tion has m raised in directions, and the gains they make 
— contracts now entered into will be slowly filched away from 
em, 


The only thing to save them from this dismal position would be 
a steady increase of consumption, so as to take up the whole of 
the current make, and increased by such additions as could be 
quickly made by setting to work existing idle plants. 

Their true and sound policy would have been to set themselves 
to extend in all directions the consumption of their product. This 
they personally never attempt to do. They never a travellers, 
nor make mercantile — themselves. The distribution of 
their iron they leave entirely to merchants, who are equally 
interested in pushing any other kinds of iron. The present action 
of the ironmasters tends, indeed, as has been shown, entirely in 
the direction of curtailment of consumption and increase in the 
cost of production, and although they are doubtless obtaining a 
considerable temporary advantage, they will have to pay dearly 
for it sooner or later. They have stolen a march upon the public, 
but that is a device which may be adopted by others besides them- 
selves. They have set themselves temporarily against society, as it 
were, to obtain by compulsion what could not otherwise be obtained. 
Society is a large, slow-moving, unsuspecting kind of creature, 
and not very difficult to drive into a corner, so long as it does not 
perceive that it isa corner, and that there is no way out without 
paying. Society, however, is stronger than any section of itself, 
and it has the power and the will to avenge in its own peculiar 
way any undue advantage which may be taken of it. Tet the 
ironmasters pause and think in their elation whither they are 
drifting. It is easy to draw the sword ; but those who take the 
sword are apt to perish by the sword. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuEresolution of the Scottish ironmasters made simultaneously with 
those of Cleveland, to damp down a proportion of the blast furnaces, 
and so limit the production and reduce as much as possible the 
large additions to stocks, has now been carried into effect. Between 
Saturday and Monday sixteen furnaces were extinguished, leaving 
105 in blast. The — of these sixteen furnaces would be about 
3200 tons a week, so that the production will be limited by that 
arrangement. Is is doubtful whether this will have the effect of 
altogether stopping the storing of pigs, seeing that in the course of 
the past week, although the shipments were larger than usual, 
upwards of 4000 tons were added to the stock in Messrs. Connal 
and Co.’s stores. The quantity of iron being stored at the makers’ 
works is not ascertained ; but the reduction, while it may not give 
so much relief as was anticipated, can scarcely fail to have a bene- 
ficial influence. Towards the close of last week, the market had 
been wavering ; but the actual accomplishment of the makers’ reso- 
lution has this week brought out a number of fresh buyers, so that 
prices both of warrants and makers’ iron have very decidedly 
advanced. The pig iron i were very good, amounting to 
16,434 tons, as compared with 12,841 in the preceding week, and 
11,725 in the corresponding week of last year. - 

Business was done in the warrant market on Friday up to 
51s. 84d. per ton. On Monday a strong feeling prevailed, with a 
large business from 52s. fourteen days to 52s, 8d. cash. The 
market was irregular on Tuesday, with business at 52s. 104d. to 
53s., and back to 52s. 74d. cash and 53s. 14d. to 52s. 9d. one month. 
On Wednesday the market was strong, at 52s. 6d. to 53s. 4d. cash, 
and 53s. 5d. fourteen days, closing at 53s. 5d. cash, and 53s. 7d. 
one month. To-day—Thursday-—flat, with business at 53s, 5d. 
cash, and 53s. 6d. fourteen days, to 52s. 11d. cash, and 53s, one 
month, closing, buyers at latter prices, sellers near it. 

As indicated above, the prices of makers’ iron have been some- 
what irregular ; but a very decided rise took place on Tuesday, to 
the extent of about 2s. per ton, the quotations now being as 
follows:—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 58s. 6d.; 
No. 3, 50s. 6d.; Gartsherrie, 62s. and 54s.; Coltness, 64s. and 54s.; 
Summerlee, 62s. and 52s.; Langloan, 64s. and 54s.; Carnbroe, 
57s. and 51s. 6d.; Calder, 62s. and 53s.; Clyde, 55s. and 51s.; 
Grangemouth, at Ardrossan, 57s. and 52s.; Eglinton, 54s. and 
49s.; Dalmellington, 53s. and 50s.; Shotts, at Leith, 62s. and 53s.; 
Kinneil, at Bo’ness, 53s, and 50s.; and Carron, at Grangemouth, 
53s. 6d. and 51s. 6d. The arrivals of Middlesbrough pig iron have 
been rather smaller than last week. 

The reports from the different localities of the manufactured 
ironworks are to the effect that trade is improving, and a cheerful 
feeling everywhere prevails. There has been an advance this 
week of 10s. per ton in the values of manufactured iron, conse- 
quent upon the rise in the price of pig iron. Iron angles are 
quoted at £6 5s. to £6 10s.; ship plates, £6 17s. 6d.; and boiler 
plates, £7 5s. Steel angles, £8 10s.; plates, £9 10s. 

The coal trade is active, and its prospects are apparently cheer- 
ing. During-the past week the inland demand has been increased 
by larger purchases being made than usual by persons apprehen- 
sive that the prices were about to be raised. It has been no secret 
that the coalmasters have been anxious to obtain another shilling 
per ton for their coals, which would enable them to concede the 
request of the colliers for an increase of wages. On this account 
the inland trade has been rather brisk, and the demand for export 
has also been very good. 

The miners of Lanarkshire are continuing their agitation with 
the view of obtaining better wages. Those of Fife and Clack- 
mannan have been unsuccessful in their application. The coal- 
masters of these counties met at Burntisland a few days ago, Mr. 
Spowart, of Dunfermline, presiding, when, after discussion, it was 
resolved to decline complying in the meantime with the miners 
demand for 6d. per day, on the ground that the present shipping 
prices do not warrant any advance. 

The Clyde shipbuilding trade is in a very prosperous condition 
just now, and quite a host of new contracts, some of them of great 
importance, have just been arranged. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tarr¥ Vale original stock reached £290 last week. I am not sur- 
prised at the effort now making by other companies to get a share 
of the enormous coal traffic now being worked to Cardiff. The 
Great Western Railway Co. contemplates going to Parliament next 
session for powers to construct a line from Quakers-yard to 
Cyfarthfa works, taking its course by the large collieries of Cy- 
farthfa, and joining the rail sheds at the works. The idea, so I 
understand, is to work the whole of the Cyfarthfa traffic just as 
that of Dowlais is now done, the Great Western Railway finding 
locomotives and officials. Another line is also in contemplation by 
the Rhymney and Great Western Railway over the course of the 
old tramway on which Trevethick ran the first iocomotive. 
Should anything be done at Plymouth Works—nothing is yet fully 
decided—this line may figure in other ways than on vo. The 
Clydach railway is making good progress, and I hear of a pair of 

its to be speedily sunk there. The new line connecting the 

hondda with Newport is also showing signs that it is in good 
energetic hands. 4 

Iam told that the details of the new Cyfarthfa lease are now 
all arranged, and that it simply awaits signature. Some little 
fear has been aroused that after all Cyfarthfa was finally to stop, 
but the delay was inevitable. Old conditions are gone. Formerly 
Cyfarthfa only worked the coal it used, and did not sell a ton. 
Now coal is everything, and iron ore a drug. 

Messrs. Crawshay Bros. have several thousand tonsyet of old Welsh 
mine in stock, and this will be used up. I fancy, too, seeing that 
Bilbao ore is too rich to be used alone, that some mixture of Welsh 
ore will always be useful. The tone of trade, both in iron and coal, 
is decidedly good. In the former prices are improving and orders 
coming in very well. 

The Great Western Railway Company is in the market for 
10,000 tons of steel bridge rails. The present quotations for iron 
rails are £5 7s, 6d, to £5 15s, Steel rails remain at £6 to £6 5s, 
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The total exports of iron and steel last week from 


the Welsh ports amounted to a little over 
5000 tons, which the American consign- 
ments, as usual, figure in the largest pro- 


portion. In coal the exports took a more = 
minent position than usual. In one day last 
week over 30,000 tons were despatched . from 
Cardiff alone, and the total last week from that 
port came very close to 140,000 tons, or fully 
25,000 tons over the total of the previous week. 
The total of Newport was about the same as the 
preceding week, namely, 25,908 tons. Swansea 
maintained its average, and the total from the 
whole of the Welsh ports came close to 165,000 
tons. There seems a strong probability now, if 
the output continues at its present high rate, 
and prices remain as they now are very firm, 
that at the next examination of books an advance 
will be made to the colliers. They are working 
well and tranquilly, and appear to abide with 
confidence upon the action of the sliding scale. 
Certainly its action hitherto has been decidedly 
in their favour, for the last advance was scarcely 
justified by the prices that had been obtained in 
the period under examination. 

The Government Commission on Mines have 
been at the Electrical Exhibition in Paris during 
the preceding week—Sir Geo. Elliott, Mr. Wm. 
T. Lewis, and others—and their object, I hear, 
is to see how far the electric light may be used 
with safety in the fiery veins of South Wales. 
This is a question of the greatest importance. 
In the Rhondda Valley collieries it is well known 
that the working of a colliery discharges a great 
quantity of gas per minute, and nothing but the 
greatest attention to ventilation and the most 
watchful care prevent a calamity. The rigid 
prosecution of all colliers found smoking, or with 
pipes in their possession, has given immunity of 
late, and it is gratifying to record that the mass 
of the colliers now support the managers in 
detecting offenders. 

A sad accident occurred at the sinking of Tyny- 
wain pit, near Bridgend, last week; four men 
were killed, and several severely injured. 

At Swansea serious efforts are now being made 
to get the preliminary notices ready for the 
Rhondda a Swansea Railway. I am assured 
that no labour or expense will be spared the next 
session. 

The award of the adjudicators in the dispute 
between the Treforest Tin-plate Company and their 
men has been rejected, and a strike is imminent. 

Tin-plate trade continues unsatisfactory, prin- 
cipally from the action of the men. Business is 
slightly improved. 

In patent fuel Swansea is taking a brisk lead, 
— despatched no less than 8000 tons last 
week. 


Preparations are on foot for tapping the 
Rhondda by no less than four railways. One 
of the principal is the revival of Mr. Thomas 
Josephs’ scheme for a connection with Swansea. 

Bilbao ore is at 15s. per ton. The price has 
advanced 1s. during the last fortnight. 


THE PATENT JOURNAL. 


Comlensed from the Journal of the Commissioners of 
‘atents. 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
hive caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insiead 
of giving the proper number of Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 

27th September, 1881. 

DisPLayinc F. McIlvenna, Liverpool. 

. Frreptaces, &c., W. Thompson.—(J. Cook, U.S.) 

HEATING BUILprncs, W. Lake.—(B. Hawley, U.8.) 

Sror-cocks, H. Hughes, Leicester. 

Vatves, J. Thompson.—{ W. Thompson, Ireland.) 

4155. NaviGaBLE VEssELs, J. Simpson, Liverpool. 

4156. Fioatine Batreriss, A. Longsdon.—(A. Krupp, 
Essen, Germany.) 

4157. REFLECTORS, F. H. and F. A. Hamilton, London. 

4158. Rotary BLoweErs, &c., F. M. Roots, London. 

4159. W. Morgan- Brown.—{E£. S. Boyn- 
ton, Bridgeport, U.S.) 

4160. "TUNNELLING, &e. A F. B. Deering, Trefriw, N.W. 


4150. 
L 


41 
4153. 
4154. 


4161. WHEELS, & c., A. Goodwin, London. 
4162. Parer Pucp, H. Olrick. —M. L. Keen, U.S.) 
4153. Treatinc Brewers’ Waste, A. G. Salamon, 


Clapham Park, London. 

4164. CHRONOGRAPHS, W. H. Douglas, Stourbridge. 

55. TELEPHONE EXCHANGE APPARATUS, E. de Pass.— 

Shawand W. A. Childs, New York, U.8.) 

. BARRELS, W. Smedley, Burton-on- Trent. 

7. BrcycLe Sprines, &c., J. F. Walters, London. 

4168. GOVERNING APPAR ATUS, W. P. Thompson.—{ Prof. 
J. W. Langley, Ann Arbor, U.S.) 

4169. Compustion of Gas, &c., F. W. Stokes, London, 

70. Macurygs, C. Farrow, London. 

. Hypraviic Cranes, C. R. Parkes, London. 

72. Rovusine Beer, F. Miller, Brightlin; 

4173. APPLYING ORGAN Pepats to Pianorortes, H. J. 
Rummens, Brixton, London. 

4174. ELecrric Lamps, E. G. Brewer.—({T. Edison, U.S.) 
4175. CrvsHINne MILL, W. P. Savage, West Winch, Lynn. 
28th September. 1881. 

4176. Prepartne J. Gillespie, Garnkirk. 

4177. Smoxke-consuminc Firecrates, G. E. Wolff, 
Hamburg, Germany. 

4178. ScPERHEATING Steam, C. D. Abel —(A. Estrade, 
Perpignan, France.) 

4179. Carpinc Enornes, J. Beard, Ashton-under-Lyne. 

. Steam BorLers, C. W. King. Manchester 

. WaLkrso-sTick, &c., L. ¥ mis, U.S. 

. Makinc Paper, &c., G. Tiicombe jun., Watford. 

3. Bricks, R. Stone, London. 

. Prosters’ Tyre, W. Lake.—(J. Perrachon, France.) 

4185. Catcargous Bricks, F. H. F. Engel.—(J. A. A. 
Renck, Wickendory, Germany.) 

4186. German Yeast, G. W. von Nawrocki.—(C. Paul- 
mann, Hanover, Germany.) 

4187. Heatinc Water, G. W. Wigner and R. H. Har- 
land, London. 


29th September, 1881. 
. Scx Burbs, G. Hatton, Southport. 
. Steam Wixcues, E. Latham, Birkenhead. 
. Steam Encrves, H. 8S. Swift, London. 
. Gas Stoves, G. J. Cox, Maidstone. 
J. H. Johnson.—(C. Archer, 


C. H. Gimingham, Newcastle- 


'yne. 
4194. Sicnats, F. W. Durham, New Barnet. 
4195, Coatine Iron, C. J. Davidson, Wolverhampton. 


. Scrap Iron, &c., W. Lake. 

H. Reusch, Dillingen-on-the-Saar, Germany. 

UMBRELLAS, J. Ninitre, Quai de Valmy, Paris. 

. ARMOUR-PLATEs, W. Lake. —(H. Reusch, Germany.) 

. Grass Borries, A. Michel, Brussels. 

. Bross Receiver, A. Bottin, Brussels. 

. Oxiwe of Iron, E. A. ell, Swansea. 

. Evecrric Lamps, J. Swan, Newcastle-on-Tyne. 

. Heatina, &c., Liguips, J. T. Goudie, Glasgow. 

. Securtnc Doors, &c., H. Parsons, London. 

4205. ARRANGING, &c., NEEDLES for PapeRino, V. 
Milward, Redditch. 

4206, WASHING Cuorues, T. W. Walker, 

7. DYNAMO-ELECTRIC MACHINEs, C. 

A, de Meriténs, Paris. 

. Borrie Stanps, J. Meeson, Sheffield. 

Cutiery, L. Meyer.—(L. Frobeen, Germany.) 

. Boats, 8: Pitt. -(R. P. Pictet, Gene va.) 

. Feeper for Marine Guns, R. H. Brandon.—{ The 
Gatling Gun Company, Hartford, U.S.) 

4212. Puriryinec Sewace, P. Spence, Manchester, 

4213. Dryinc Fasrics, J. Worrall, Salford. 

4214. Treatinc SEAWEED, H. E. Newton.—(Z. 
Roussen, Paris.) 

4216, Kyrrrmnc Macnrvery. W. H. 

4216. Prorectine from Fir mard, 
Philadelphia, U.S. 

. Wercntse Macurnes, T. Moore, South Stockton- 


“on-Tees. 
30th September, 1881. 
4218. Treatinc Mrverat Pyrrites, &c., J. R. Francis, 
—(H. Wurtz, New York, U.S) 
4219. Securinc Knopss, J. Hill, London. 
4220. Mera Waee.s, W. R. Lake.—({Ll. Mey, Austro- 


Hungary.) 

4221. Purses, W. Morgan-Brown.—(F. W. Schwarz, 
Germany.) 

4222. Vatves, A. C. Henderson.—(¥V. Bablon, 
Paris. 

4223. Gas Motor Enornes, C. W. King, Manchester. 

4224. Presses, H. Springmann.—({7he Berlin Mas- 
chinenbau- Actien-Gesellschast, Berlin.) 

4225. Co.ttiery Corves, &c., J. Trippett and F. 
Hallam, Sheffield. 

4226. Wruxpow Sasues, C. Hook, Bridgwater. 

4227. Insucators, J. Lyon, St. Helen's. 

4228. Receptacces for Wartcues, &c., T. Hughes, 
Regent-place, Birmingham. 
4229. Composine, &c., Tyre, H. J. Haddan.—(C. G. 
Fischer, Schlos Holte, and A. von Langen, Germany.) 
4230. Carpinc Cans, H. J. Haddan.—Galmiche-Narjoz, 
4231. Feeprne-potries, H. J. Haddan.—(F. Klingspor, 
Siegen, Germany.) 

4232. Watcn Winpers, H. J. Haddan.—(J. B. Etche- 
verry, La Teste, France.) 

4233. Woot, H. Haddan.—(J. Gebhart, U.S.) 

4234. Inpia-RuBBER, H. J. Haddan.—(Proy. Dr. U. 
Kreusler, Germany, and Dr. E. Budde, Rome.) 

4235. Pumps, H. J. Haddan.—(C. Arentsen, Norway.) 

4236. Steam GENERATOR INCRUSTATION PREVENTIVE, 
H. J. Haddan.—(/. F. Baudet, France.) 

4237. Mrxinc Fiour, H. Haddan.—(C. Le Mee, France.) 

4238. Prorectine Encrngs, C. Colwell, Southtown. 

4239. PRESSURE-REGULATING AppaRaTvs for Gas, J. C. 
Stevenson, Layland-street, Liverpool. 

4240. CORRUGATED Piates, &c., R. Armitage and T. 
Gillott, Farnley Ironwerks, near 

4241. Bone Brack, A. W. L. Reddie.—(R. A. Chese- 
brough, New York, U.S) 

4242. Suottrne Orr the Suprty of Gas, &c., A. Aron. 

A. Silvain, Fribourg, France.) 


Barlow.— 


de 


4243. GeneRaTtine Steam, G. W. W: ae London. 
4244. Motor Encrnes, C. D. Abel —(J. Spiel, Berlin.) 
4245. Sappugs, J. E. jon, London. 


lst October, 1881. 


4246. Hops, A. Walker.--(J. Walker, U.S.) 

4247. Courtine, &c., Rattway Wacons, J. Jackson, 
Kirkintilloch and T. Ballantyne, Uddingston. 

4248, Burvyers, B. Schwartz and Hupperts- 
be 


rg, lin. 
4249. Umprettas, J. Minitre, Paris. 
4250. SeparaTine Gases, E. P. Alexender. —(H. Haug, 
Germany.) 
4251. Fioorciotu, F. Versmann, New Charlton. 
4252. ORNAMENTING SURFACES, Hopkins, Bir- 
mingham, and G. Hatton, Kidderminster. 
4253. Feepinc J. McMillan, Glasgow. 
4254. Lirts, M. T. Medway, New-cross, London. 
4255. SeconpaRy GaLvanic BatTertigs, &c., A. Watt, 
Liverpool. 
4256. Raisinc, &c., Liquips, J. W. Lowther.—(W. 
Sharnock and T. Ormston, Serpukoff.) 
4257. Gas Stoves, J. Wadsworth, Manchester. 
4258. Looms, W. Ashworth, Crowther-street, Burnley. 
4259. Reaistertnec, H. H. M. Smith, London. 
4260. Fotpinc Lapper, &c., W. Clark.—(A. Schlaefli, 
Soleure, Switzerland.) 
4261. Curtine, &c., Weeps, G. Hamit, Haddenham. 
4262. TRANS-SHIPPING Sat, &c., R. V: erdin, Northwich. 
4263. AcruaTinc STEAM ILER Dampers, G. Wain- 
wright, Sheffield. 
4264. Tyicycies, G. Schulz & W. Harrison, Manchester. 
4265. Rotary VaLves, P. G. B. Westmacott, New- 
castle-on-Tyne. 
4266. Furniture Corp, L. A. Walters and A. George, 
Newgate-street, London. 
4267. Exuipitinc Apparatus, W. R. Lake.—(T7. L. 
Jones, St. Lowis, U.S.) 
4208. Traction Exorxes, W. Wilkinson, Wigan. 
4269. Sewinc MACHINEs, F. Cutlan, Cardiff. 
4270. Constructixc Founpations, E. A. Brydges.—(G. 
Gregersem, Budapest.) 
. ELectro-MaGNetic Apparatus, W. R. Lake.— 
(A. D. Maikoff and N. de Kabath, Paris.) 
8rd October, 1881. 
72. nae Woot, J. McNaught and W. McNaught, 
Roc 
GRINDING Sopa, R. H. Davis, Liverpool. 
74. Stowrne, &c., Surps’ Boats, I. Timmis, London. 
4275. STEaM BOILERs, J. L. Rastrick, London. 
76. STEAM Borers, C. Pieper.—(A. Knavdt, Prussia.) 
7. Foon, E. J. T. Digby, London. 
SLIDING Seats, H. Goatley, Medley. 
. Printine Macuines, H. Jullien, Brussels. 
Noets, &c., J. P. Binns, Halifax. 
. Macnesia, F. W —(A. Blumenthal, Germany.) 
. Lozences, J. L. Collier, Rochdale. 
. Dryinc GRaIy, J. Coultas, Grantham. 
. DIsTILLING SHALE, G. T. Beilby, Mid Calder. 
. Prixtine, &c., W. Conquest.—(R. Hoe d Co., U.S.) 
. Dyetne, J. R. Beard and C. Faesch, Chester. 
. CHeque VaLvE, M. Merichenski, London. 
. Gas Enornes, R. Simon and F. Wertenbruch, 
“Nottingham. 
Harrows, A. M. Clark.—(T. Hoxton and G. 
Beattie, New Zealand.) 
4290. Printinc &c., W. R. Lake.—(C. £. 
Benedict, New York, U.S.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
4154. Vatves, J. G. Thompson, Little Guildford-street, 
London. —A communication from W. J. F. omp- 
son, Cashirseveen Camp, Kerry, Ireland.—27th Sep- 


tember, 1881. 
4158. water of BLOWERS and Pumps, F. M. Roots, 
ry-lane, London.—27th September, 1881. 


4168. Gevk ERNING APPARATUS for MAGNETO-ELECTRIC, 
&c., Macurxes, W. P. Thompson, High 
London.—A communication from Prof. J. W. 
Langley, Ann Arbor, U.8.—27th September, 1881. 

4211. CARTRIDGE FEEDER for MACHINE Guxs, R. H. 
Brandon, Paris.—A communication by the Gatling 
Gun Company, Hartford, Connecticut, U.S.—-29th 
Septemner, 1881. 

4283. Weicninac Woot, H. J. Haddan, London.—A 
communication from J. F. Gebhart, New Albany, 
U.8.—30th September, 1881. 

4234. Treatinc Inpia-RuBBER, H. J. Haddan, Lon- 
don.—A communication from Prof. Dr. U. Kreusler, 
Germany, and Dr. E. Budde, Rome.—30th Sep- 
tember, 1881. 


Patents on tyes the Stamp Duty of 

£50 has been paid. 

3807. Srorpers, &c., L. Vallet, Liverpool.—27th Septem- 
ber, 1878. 

3826. Sprines, T. Bradford, Manchester.—28th Sep- 
tember, 1878. 

3822. AppLyina W. A. Barlow, London. 
—27th September, 1878. 
3868. Corkscrews, E. P. Alexander, Southampton- 

buildings, London.—2ad October, 1878. 

3878. BREECH-LOADING Fire-aRMS, A. M. Clark, Chan- 
cery-lane, London.—2nd October, 1878. 

3861. Composition for Arcues, H. Lock- 
wood, Manchester.—1lst 1878, 

3848. EQuaLisina Tension, T. G. Dolby, London.— 
830th September, 1878, 

3862. Cootine, &c., the TempERATURE in Caprys, &c., 
H. and J. Bell and J. J. Coleman, Glasgow.—lst 
October, 1878. 

8988. Ostarnine Licut by Execrricrry, St. G. L, Fox, 
Telegraph-street, London. - 9th October, 1878. 

4043. Evectricity to Licutine, &c., Pur- 


PosEs, St. G. L, Fox, London.—12th 1878. 
4526. Osrarntne Licut by Evecrricity, St. G. L. Fox, 


London.—1l4th November, 1878. 
8877. Tomer MIRROR HoLpers, H. M. Williams, Lon- 
don.—2nd October, 1878. 
3991, Comps, J. L. Nelson, Aberdeen.—ird October, 
Te.epHones, J. H. Johnson, 


3892. Lincoln's-inn- 
fields, London.—3rd October, 1878. 

8989. Screws, E. T. Periam, Birmingham.—th Octo- 
ber, 1878. 

3876. Musica. M. Gally, Golden-square, 
London,—2rd October, 1878. 

3902. SpinDLes, W. South 
London.—3rd October, 1878. 

3928. &c., Tupes, A Clifford, Birmingham. 
— October, "1878. 

3992. PLumpaco Crucipies, 8. A. Peto, South Ken- 
sington, London.—9th October, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 

3338. Wasuina, &c., T. Bradford, High Holborn, Lon- 
don, —29th September, 1874. 

$334. AcruatinGc Raitway Brakes, E. D. Barker, Bed- 
ford-row, London.—29th September, 1874. 

3425. CooL &e., J. Siddeley and F, N, 
Liverpool.—7th October, 1874. 

3481. Sasn Lives, &c.,G. E. Mewis, Birmingham.— 
10th October, 1874. 


+, hnildi 


Mackay, 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 21st October, 1881, 

2275. Reapinc Macurngs, A. C. Bamlett, Thirsk.— 
24th May, 1881. 

2280. Gas Enornes, 8. Ford, South Lambeth, London. 
— 24th May, 1881. 

2284. Steam Generators, G. Allibon, T. Turton, and 
J. Jones, Liverpool.—25th May, 1881. 

2292. Lavine Gas, &c., Pipes, D. Nichols, Leeds.— 
25th May, 1881. 

2296. Rin FRAME Bossrns, J. W. Wilson, Barnsley.— 
25th May, 1881. 

2302. ExpLosive Compounn, 8. H. Hinde, Bishopsgate- 
street, London. communication from R. E. 
Sjoberg. —25th May, 

2307. SHIELDs, LA. ‘Canfield, Middletown, U.S.—26th 
May, 1881. 

2319. PLoveus, 8. Pitt, Sutton.—A communication 
from 8. Seegmiller and R. Ransford. —26th May, 1881. 

2320. Finixes for Beer, &c., G. W. Ewens, Percy Hall, 
Bedminster.—26th May, iss. 

2330. Castors, A. C. Fontaine, Bennett-street, Fitzroy- 
square, London.—27th May, 1881. 

2333. Vessets, J. F. Jaquess, Chancery-lane, London. 
—Com. from W. Atwood.—27th May, 1881 

2405. Fotpinc Arm-cHair, W. H. Beck, Cannon-street, 
London.—Com. from E. Dubreil.—3lst May, 1881. 

2408. Raistne, &c., Water, A. Clark, Lancaster-gate, 
London.—3lst May, 1881. 

2450. Srencits, D. Gestetner, South-street, Thurloe- 
square, London.—3rd June, 1881 

2471. Curtinc and Bruisinc Straw, J. M. Gorham, 
New-road, Lincoln.—7th June, 1881. 

2481. Sprnninc Macurnery, W. R. Lake, Southampton- 
buildings, London.—A communication from EK, and 
A. W. Harris.—7th June, 1881. 

2519. Packaces for Paint, &c , R. R. Gray, Liverpool. 
—ith June, 1881. 

2520. Prorecrors from Drownine, &c., J. Sexton, 
Great Winchester-street, London.—9th June, 1881. 
2560. Motive Power, W. R. Lake, London.—A com- 

munication from I. L. Landis.—13th June, 1881. 

2579. Moutps, A. M. Clark, London.—Com. from H. 
D. Atwood and W. Driscoll.—14th June, 1881. 

2605. Scun-Licuts, W. T. Sugg, Vincent-street, West- 
minster.—15ith June, 1881. 

2624. Gas Cookine Sroves, W. T. Sugg, Vincent-street, 
Westminster.—16th June, 1881. 

2687. Governor For Steam Enounes, J. M. Gorham, 
New-road, Lincoln.—20th June, 1881. 

2742. Cacenperine, &c., H. H. Lake, London.—Com. 
from C. Chambers, jun.—22nd June, 1881. 

2815. Coatine Baas, &c., A. M. Clark, Chancery-lane, 
London.—Com. from I. T. Tichenor.—27th June, 1881. 

3016. Vevoctrepes, G. L. O. Davidson, Hanover-square, 
London.—9th July, 1881. 

3043, Bicycies, &c., G. J. Gray’s-inn- 
square, London.—12th July, 188 

3173. Raisine Beer, &c., P. J. Catterall and E. Birch, 
Manchester.—2lst July, 1881. 

3243. Compine Fipres, G. Little, Oldham.—25th July, 


1881. 

3329. PLoveus, J. Cooke, Lindum Works, Lincoln.— 
lst August, 1881. 

3424. Drivinc or Saart, G. M. Cruik- 
shank, Glasgow.—A communication from A. Hous- 
ton.—8th August, 1881. 

3478. Turina, &c. Macninery, R. A. Lee, Victoria- 
yard, Broadway, Westminster.—1llth Avgust, 1881. 
3483. ELecrric Conpuctors, Chancery-lane, London. 

—Com. from T. A. Edison.—llth August, 1881. 

3580. WeicHinc Macatyes, T. H. Ward, Tipton.—l7th 
August, 1881. 

3581. WEIGHT InpicaTor, T. H. Ward, Tipton.—17th 
August, 1881. 

-— PURIFYING COAL Gas, C. C. Walker, Lilleshall, and 

T. Ww er, Highgate. 


from L. W —23rd August, 1881. 
3807. Dryine Rice, &c., A. W. Gillman & 8. Spen 

Castle Brewery, Southwark.—lst September, 1881. 
4154. Vatves, J. G. Thomson, London.—A communi- 

cation from W. J. F. Thomson,—27th September, 1881. 


Last day for filing opposition, 25th October, 1881. 

2351. Arrrxunc Steps or Starrs, &c.,T. A. 
Old Broad-street, London.—28th "May, 188 1. 

2357. SCREW PROPELLERS, Capt. G. Peacock, Regent 
House, Starcross.—28th May, 1881. 

2358. ARRANGING ORcHEsTRAS, H. J. Murcott, Endell- 
street, Long-acre, London. —28th May, 1881. 

2363. CLEANING MILK Cans, 8. J. Pocock, Vauxhall, 
London. —30th 1881. 

2366. Covers, F. H. F. Engel, Hamburg.—Com. from 
Guhl and Harbeck.— 30th May, 1881. 

2367. Warer-meTers, &c., J. C. Dennert and G. G. 
Lind.—30th May, 1881. 

2368. Hanp-carts, A. Specht, Hamburg. 
cation from O. Schumann. —30th May, 1 

2369. Evecrric Lamp, 8. Cohné, street, 
London.—30th May, 1881. 

2372. AcruaTIne Sionaxs, &c., B. C. Scott, Regent's 
Park, London.—30th May, 1881. 

2383. Grinpino, &c., Macuinery, F. M‘D. Robertson, 
Croydon, and R. Gubbins, New-cross.—31st May, 1881. 

2387. GRINDING APPARATUS, H. Gibbons, Kennet Iron- 
works, Hungerford.—31st May, 1881. 


2392. Harrow, J. McKinley, Coleman-street, London, 
—Com, from’R. Cockereli,—31st May, 1881. 

2402. Ececrric Laps, G. Hawkes, Victoria-chambers, 
and R. Bowman, Ipswich. - May, 


D. Brown, Falmouth, and R. Michell, 
Combe Hill,—31st 1881, 

2417. Currixa Grass, &c., H. H. Duke, Westbury.— 
lst June, 1881. 

2418. Merauuic Fencrina, &c., E. Steer and J. Sheldon, 
Birmingham.—1st June, 1881. 

2429. PLanisuine, &c., Merats, H, Mainwaring, Man- 
chester.—2ad June, 1881. 

2433. Poraro Diccers, W. Dewar, Strathmartin.—2rd 
1881, 
2434. Looms, G. H. Smith, Manchester.—2rd June, 
1881. 


2436. BREECH-LOADING rs, R. Hibbert, Man- 
chester.—Com. from V. Saverbrey. —2nd June, 1881, 
2444. Mippiino Puririers, W. H. Dickey, Mark-lane, 

London.—Partly a communication from G, T. Smith, 


—drd June, 1881, 
2453. Roapways, &c., J. Herd, Birmingham,—8rd 
June, 1881. 
2455. Foa-uorns, J. Sturge and J. Grubb, Birming- 
am.—3rd June, 1881. 


2480. W. R. Lake, London.—A communi- 
cation from W. F. Jobbins, G. E. Raymond, and I. 
Sherck.—7th June, 1851. 

2522. Cuarns, J. Imray, Southampton-buildings, Lon- 
don.—Com., from E. Oury.—9th June, 1881. 

2682. Soars, W. Green, St. Lawrence, Thanet.—18th 
June, 1881. 

2818. PREVENTING the _ Esc APE of Sparks, &c., W. R. 
Lake, 8 gs, London.—A commu: 
nication from A. Petzold,—27th June, 1881. 

3332. Roap-Makina Enoines, A. Lamberton, Coat- 
bridge.—2nd August, 1881. 

3815. Stay Busks, H. and B. G. Simpson, Sheffield.— 
2nd September, 1881. 

3863. ORNAMENTAL TiLes, G. Jobson, Derby. — 6th 
September, 1881. 

30955. Lamps, J. Whitehead, Southport.—13th Sevtem- 
ber, 1881. 

4011. Evecrric Lames, B. Hunt, Serle-street, London. 
—Com. from A. E, Brown. —lith September, 1881. 

4046, Uritisine, &c., Heat, H. Defty and C. C, Braith- 
waite, Queen V ictoria- street, London,—20th Septem- 
ber, 188]. 

4110. Fire-arms, H. H. Lake, London.—A communi- 
cation from J. H. Bullard.—23rd Septem*er, 1581. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 30th 1881.) 


1420. Grazinc, J. Russell, Charing-cross, London.— 
B3lst March, 1881. 
1436. Paorocrapny, L. Warnerke, Champion-hill, 

London.—lst April, 1831. 
= Mitustones, W. R. 
ings, London. —lat April, 188 
1452. T. E. Boyce, Park, London, 

—2nd April, 1881. 

1465. Spinnrno Apparatus, G. Bodden, Oldham.—4th 
April, 1881. 

1470, Sucar, A. M. Clark, Chancery-lane, London.— 
4th April, 1881. 

1473. Pires, SypHon &ec., G. B. Jerram, 

Walthamstow.—5th April, 1881. 

1489, FLour, A. Crabtree ay J. Jackson, Bolton.— 
5th April, 1881. 

1490. Frsrous MatertaL, W R. Lake, Southampton- 
buildings, London.—5th April, 1851. 

1492 Looms, H. A. Foster, Queensbury.—5th April, 
1881 


Southampton-build- 


1499, TREATING Topacco, J. Hopkinson, Manchester, 
and F. Wills, Bristol.—6th Apri, 1881. 

1503. CUPOLA Furnaces, A. South-street, 

Finsbury, London.—6th ans 188 

1509. &c., H Schofield, Stannington. 
—6th April, 1881. 

1513. Vessexs, J. Taylor, Gracechurch-street, London. 
—6th April, 1881. 

1524. Pickers, M. Holt, Todmorden.—7th April, 1881. 

1531. BREECH-LOADING Fire-arms, P. T, Godsal, 52nd 
Regiment Light Infantry.—7th April, 1881. 

1617. Sewrsc Macuines, F. Heyrich and F. Quen- 
stedt, Berlin. —13th April, 1881. 

1651. EXxcavaTING Tuwnexs, &c., J. D. Brunton, Great 
George-street, —l4th April, 1881. 

1652, PROPELLING Sups, &c., J. H. Johnson, Lincoln's- 
inn-fields, London.—l4th ‘Apr il, 1881. 

1633. ELectric Lamps, J. H. Johnson, Lincoln’s-inn- 
ficlds, London. —lith April, 1881. 

1657. FABRICS, W. Thacker, Nottingham. —4th April, 


1881. 

1706. Mecuanicat. Movement, A. M. Clark, Chancery- 
lane, London.—19t April, 188 

1712. Opomerers, 8. Ritchie, Massachusetts, 
20th April, 881. 

1733. Keytess Watcues, H. A. Dufrené, South-street, 

‘insbury, London.—2Ist April, 1881. 

1737. Nut-crackers, L, A. Groth, Finsbury-pavement, 
London.—22ad April, 1881. 

1811. TREATING VeGETABLE TEXTILE MaTeria.s, W. R. 
Lake, Southampton-buildings, London.—26th April, 
1 


1834. Rercecrors, H. J. Haddan, Strand, London.— 
28th April, 1881. 

1835. CURRENT Gov erNors, H. J. Haddan, Strand, 
London. — 28th Apri!, 1881. 

2036. Ticket Detivery Apparatus, J. J. Mielecki, 
Portman-square, London.—10th May, 
1881. 


2404, Portas EFFERVESCENT Fountarn, R, Seager, 
Ipswich. —3lst May, 1881. 

2663. Rope Compresser, W. McGlashan, Leith.—18th 
June, 1881. 

2952, PREPARING TextiLe Mareriats, L. A. Groth, 
Finsbury-pavement, London.—6th July, 1881. 

3011. Topacco-pirpe Joints, W. H. Sharman, High- 
bury.— 8th Ju/y, 1881. 

8049. gy a F. W. Haddan, Strand, London. 
—12th July, 

3074. W. Haddan, Kensington, London. 
—l4th July, 1881. 

3091. Meters, T. R. and T. W. Harding, Leeds. 
—1ith July, 1881. 

8100. Motive Power, W. R. oe Southampton- 
buildings, London. Lith July, 188 

3158, Cranes, L. “Groth, Finsbury- pave- 


ment, London.—20th July, 

$225. SAWING Macuings, T. Rochdale,— 
23rd July, 1881. 

$251. MARINE Enotes, D. Halpin, 
Victo 25th Juiy, 1881. 

3269. Macuinges, J. ley, 
Lowell.— 26th July, 1881. 


3307. Macutngs, J. Cluett and W. Hanchard, 
Stafford-road, North Bow, London.—28th July, 1881. 


(List of Letters —— which passed the Great Seal on 
4th October, 1881.) 

538, ay Mickelwright, Shepherd’s-bush, 

4 A. G. Gladwyn, Hammersmith.—sth February, 


APPARATUS, Gilders, Stratford-by- 
Bow, London.—5th April, 1 

1497. VARNISHING, &e., W. and 8. Raweliffe, 
Liverpool.—6th ‘April, 1881, 

1517. PHOTOGRAPHIC, | &c., Apparatus, E. Edwards, 

London.—7th April, 1881. 

190 ‘Suorrum, J. Lomax and R. Dawson, Over 
Darwen.—7th April, 1881. 

1536. Evecrric Lamps, J, L. 4. Dupont-Auberville, 
Paris.—8th April, 1881. 


1538, TREATING — J. Haddan, Strand, London. 
—8th April, 188 
1544. Drvine J. Walter, Leadenhall-street, 
London,—8th April, 1881. 
. MENSTRUAL Apparatus, F. A. C. Groebert, 8t 
"s-street, Peckham,—8th April, 


1881, 


| 
| | 
| | | 
| | 
| = | 
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1547. AnvivictaL Butrer, E, G. Brewer, Chancery- 
lane, London.—8th April, 1881. 

1551. Speep Inpicarors, W. Stroudley, Brighton.—9th 
April, 1881. 

1555. Treatina, &c., Brruminovus Supstances, J. G. 
Tongue, Chancery-lane, London.—9th April, 1881. 

1590. Pipe Jomts, T. Lloyd, Winchester.—12th April, 


1881. 
1598. Horsesnors, G. W. von Nawrocki, Leipziger- 
strasse, Berlin.—12th April, 1881. 
1605. Exrractinc Oxipes, &c., from Ores, A. M. 
Clark, Chancery-lane, London.—12th April, 1881. 
1609. MeasuriNna, &c., Liquips, J. H. Kidd, Wrexham. 
—18th April, 1881. 
1613. SIGNALLING, &c., APPARATUS, W. R. Lake, South- 
ampton-buildings, London.—13th Apri , 1881. 

1616. Bars, F. A, Lawrence, Stevenage.—13(h 
April, 1881. 
1650. Steam Pumps, T. H. Ward, Tipton.—14th April, 

1881 


1654, ASCERTAINING the Capacrry of Casks, &c., A. M. 
Clark, Chancery-lane, London.—l4th April, 1881. 

1658. Sugar, H. E, Newton, Chancery-lane, London. 
~-14th April, 1881, 

1672. WaLkrno-sTick Skercutne Easet, A. J. Welsby, 
Clare-street, Bristol.—16th April, 1881. 

1679. TeLepnones, &c., J. N. Culbertson, Antwerp, 
and J. W. Brown, Upper Kennington-lane, London. 
—16th April, 1881. 

1714. Heatina, &c., AppARATUS, C. R. Stevens, Lewis- 
ham. —20th April, 1881. 

1744. Preventina Expevosions, C, D. Abel, South- 
ampton-buildings, London.—22nd April, 1881. 

1804, CuLtivatina Pants, J. Imray, Southampton- 
buildings, London,—26th April, 1881. 

1809. TELEGRAPHIC CaBLEs, W. R. Lake, Southampton- 
buildings, London,—26th April, 1881. 

1864. VeLocrrepe, J. E. Hatch, Camberwell, London. 
—29th April, 1881. 

2025. Exuiptic Sprinc, A. M. Clark, Chancery-lane, 

mdon.—9th May, 1881. 

2918. Papiocks, T. Harby, South Albert-road, Sefton 
Park, Liverpool.—20th May, 1881. 

2225. Crusnine, &c., Ones, A. M. Clark, Chancery- 
lane, London.—26th May, 1881. 

2326. Asu-pans, A, M. Clark, Chancery-lane, London, 
—26th May, 1881. 

2592. Sream Grain Driers, A. M. Clark, Chancery- 
lane, London.—S8th June, 1881. 

2630. Sroprers for Borries, J. Massey, Kirkwhite- 
street, Nottingham.—16th June, 1881, 

2682. PLarrina Fisrovs, &c., MATERIALS, N. Fraser, 
Arbroath.—16th June, 1881. 

2670. Motive Power, B. J. B. Mills, Southampton- 
buildings, London.—18th June, 1881. 

2072. ‘TrEaTING TAN or Spent Bark, W. Guest, Dept- 
ford.-—-18th June, 1881. 

2872. Treatinc Paper, F. Nowlan, Soho-square, Lon- 
don,—lst July, 1881. 

2896. WHeets, W. H. Carmont, Manchester.—2nad 
July, 1881. 

3082. Foop for Horses, &c., J. Long, Reading. —1l4th 
July, 1881. 


B BI, Fig. 1, which is governed by the_electro- 
magnet A acting on a lever, to advance four divisions, 
or one-twelfth part of the circumference. This effect 
is produced in all the apparatus, causing the discs to 
advance one-twelfth of their circumference, and will 
vent any other subscriber from pressing his button 

to effect communication, besides he will be informed 
of this fact by a special arrangement as follows :— 
The discs D D are painted in two colours, red and 
blue ; the greater part of the surface is red, except a 
sector of a one-twelfth part of the circumference, of 
which the lower radius is horizontal, and which is 
painted blue. The portion of the front face of the box 
corresponding to this sector is coloured in the same 


CLOSED 


FIC.é 


CLOSED 


shade and cross-sectioned. It has the word “ closed” 
on it, cut out in a thin Fea so long as this blue 
sector is at the back of these cut-out letters the word 
is hardly apparent, but when the disc turns the red 
colour shows through plainly, and subscribers will 
see that the line is in use. ey can, however, apply 
for communication by moving the rod G F to the 
position G F!, as shown in Fig, 2, when it will make 
contact with the metal button g, and so with the line 
wire. The second series of apparatus refers to the 
instillation at any required distance from a central 
office of an instrument which may be called a distance 


8083. Foop for Horses, &c., J. Long, Reading.—1l4th 
July, 1881. 

3282. Caourcnouc Saogs, 8. Pitt, Sutton.—26th July, 
18 


$81. 

$408. Bronze, H. H. Vivian, Park Wern, Swansea.— 
28th July, 1881. 

3320. Firtixa the of C, H. Mowll, 
Dover.—380th July, 1881. 

$326. OperaTinG the VaLves of Enornes, H. H. Lake, 
Southampton-buildings, London.—s0th July, 1881. 

3342. Raitway Sieerers, H. H. Lake, Southampton- 
buildings, London.—2nd August, 1881. 

8388. UNDERGROUND Pipes, C. Detrick, Philadelphia, 
U.S.—4th August, 1881. 

3396, Car Coup.ines, A. J. Boult, High Holborn, 
London.—5th August, 1881. 


List of Specifications published during the 
week ending October Ist, 1881. 

5282, 4d.; 417, 2d.; 529, 4d.; 674, Sd.; 695, 6d.; 712, 10d.; 
716, 8d.; 730, 6d. , 6d.; 768, 6d.; 778, 6d.; 777, Sd.; 
778, Gd.; 781, 6d.; 786, 4d.; 789, 8d.; 795, 6d.; 803, 10d.; 
806, 4d.; 808, 4d.; 809, 6d.; 810, 6d.; 822, 4d.; 824, 6d.; 
829, 4d.; 831, 8d.; 833, 6d.; 834, Sd.; 835, 6d.; 839, 4d.; 
841, 8d.; 846, 4d.; 847, 6d.; 848, 8d.; 850, 6d.; 851, 6d.; 
856, 6d.; 857, 2d.; 859, 6d.; 860, 6d.; 861, 6d.; 862, 2d.; 

bd.; 866, 6d.; 867, 868, 4d.; 
869, 8d.; 870, 2d.; S71, 6d.; 872, 2d.; 874, 6d.; 875, 4d.; 
878, 2d.; 879, 4d.; 880, 6d.; 881, 6d.; 882, 6d.; 883, 6d.; 
884, 6d.; 885, 2d.; 8*6, Gd.; 887, 6d.; 888, 6d.; 889, 2d.; 
890, 4d.; 891, 6d.; 892, 2d.; 893, 8d.; 894, 6d.; 895, 2d.: 


06, 89 908, 4d.3 905, 6d.; 906, 6d. 
907, 2d.; 208, 8d.; 911, 6d.; 912, Gd.; 814, 2d.; 915, 6d. 


; «3 927, 2d.; 
933, 6d.; 936, 2d.; 937, 2d.; 940, 8d.; 946, 6d.; 949, 6d 
950, 6d.; 951, 6d.; 950, 18.; 968, 6d.; 977, 6d.; 987, 6d.; 
1013, 4d.; 1024, 6d.; 1114, 6d.; 1512, 6d.; 1836, 4d,; 
2548, 4d.; 2548, 6d.; 2043, 6d.; 2947, 6d.; 2997, 2d. 


*.* Specifications will be forwarded by ae from 
the Patent-office on receipt of the amount of price and 
poe. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, -y-lane 


ABSTRACTS OF SPEOIFIOATIONS, 


Prepared by ourselves expressly for Tut ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


41'7. Raitway Sicnatuine Apparatus, J. N. Maske- 
lyne.—31st January, 1881.—(Void.) 2d. 

This relates to means for working the distance and 
other signals on railways, whereby the stretching and 
contracting of the wires or rods used for the purpose— 
whether such variation in the length of the wires or 
rods be due to atmospheric ges or to other causes 
—will be compensated for. 


529. Macuinery ror Pressinc with PERFORATIONS 
Bricks, Tries, &c., B. C. D. Greenhill.—Sth Feb- 
ruary, 1881. 4d. 

This relates toa. machine a die, upon 
which a cube of clay is ee the clay ha been 
previously passed through an ordinary die and cut to 
the desi: size and shape. The im) cube 
clay is then carried down into the die by means of a 
lever or wheel, which acts upon an excentric, and 
while fo the clay downwards communicates a 
motion to and forces upwards the plate at the bottom 
of the die. The same lever or wheel which puts in 
motion the excentric brings down a series of plungers 
pod forming the perforations according to the number 


607. IMPROVEMENTS IN APPARATUS FOR TELEGRAPHIC 
AND TELEPHONIC CoMMUNICATION, P. AM. Justice. — 
—llth February, 1881.—(A communication from J. 
V. M, Bartelous.) 18. 4d. 

The first series of apparatus described in this speci- 
Section penalty of the establishment on a system of 
three wires of an unlimited number of stations, 
giving to each the right of calling a central office. The 
different stations can also be connected with one another 
or with other lines; for the time being all commu- 
nication can be stop except between the caller and 
called ; and also during communication between two 
persons, one wire remains free, either to put the first 
caller in communication with a third subscriber, or to 
call all the subscribers and put them in communica- 
tion with another caller. the means by which sub- 

bers are informed that the line is in use are thus 
described : Suppose a call to be sent to the central 
office, as soon as it is produced four ive emis- 
sions of the current are sent through the beeen, 
wire ; this has the effect of causing the toothed whee 


, and which does away with the necessity 
for the establishment of an auxiliary office, substi- 
tuting therefor an automatic station. 


674. Apparatus For Pit anp Sinkina, W. R. 
Beith.—16th February, 1881, 8d. 
This consists in the combination of a ring frame A 


B74) 


with saddles D, capable of being moved around the 

frame and carrying power drills capable of being set to 

bore the positions desired. 

695. Sream AIR Encines, G. Sellervs.—17th Feb- 
ruary, 1881. 

This relates, First, to the expansion gear or auto- 
matic cut-off apparatus employed in steam or air 
engines, for the purpose of closing the passages for the 
inlet of steam or air into the cylinders of steam or 
air engines at earlier or later periods in the stroke of 
the piston as and when desired. <> 1 shows this 
part of the invention applied to a McNaught beam 
engine. A suitably-shaped fixing is attached to the 
side of the steam chest or other suitable place, and 
connected thereto is a bell-crank or other lever E, one 
end of which is connected to the cut-off valve spindle 
and the other end connected to the upright rod F of a 
vacuum cylinier G, or weight or spring may be 
employed for instantaneously dropping the bell-crank 
lever after it has been lifted by another upright rod I, 
the upper end of which is connected to the bell-crank 


(ees | 


lever, and its lower end connected to and operated by 
a series of levers and rods from the governors. On the 
bottom of the latter-mentioned upright rod is a suit- 
socket, having one or more balls therein 
resting or bearing upon a cam attached to or forming 
part of a revolving circular or other shaped plate em- 


loyed for the pu: of raisin 8 oneend of the bell-crank 
ver, and so regulating the position of the cut-off valves. 
The Second relates to the means of mounting 


the expansion valve or cut-off valve on the back face 
of the main slide valve. Fig. 2 is a plan of a slide 
valve and expansion or cut-off valve working in 
ves C on the back face of the main slide valve. 
‘he cut-off valve is connected with the spindle D by 
means of a saddle composed of a plate E and antrifric- 
tion pulleys, which, whilst preserving a firm hold 
upon the valve, allow of a slight lateral motion, 
thus accommodating the saddle to the movement of the 
valve, and preventing frictional strain. 
712. Turasuina Macuines, A. M. Clark.—18th Feb- 
1881,.—(A communication from A. L. Drudoity.) 


This relates bo apna to be combined with or 
attached to a ing machine for weighing and 
binding the straw as it is discharged from the shakers. 
Fig. 1 shows the straw binder. The straw passes 
down a sheot and falls into a trough at the bottom, 


where it is seized by arms and raised between 
spring blades. When sufficient straw to form 
a truss has thus been brought within the range 
of the binder, a shaft is caused to revolve and an 
arm carries the binder wire round the truss from 
reels. Disc cutters sever the wire, and the truss falls 
down a board on to the ground. A feed apparatus to 


712 


ensure the parallelism of the straws is described, and 
it consists of twoshafts mounted on frames on the feed 

, and carrying tines. The second figure shows 
the binder head with a spring acting cutter. 


'716. Repeatine Frre-ARMs AND REVOLVERS, &c., J. J. 
Atkinson and J. Needham.—19th February, 1881. 


This consists, First, in the arrangement and combi- 
nation of parts of repeating fire-arms and revolvers 
for lifting and letting fall the hammer or striker for 
firing, and for ejecting the spent cartridge by means 
of a cam ; Secondly, in repeating fire-arms and revolvers 
pore the spent cartridges forwards from the charge 
chamber block by means of the hammer or striker or 
firing pin; Thirdly, in repeating fire-arms and re- 
volvers holding the charge chamber block in firing 
position by means of the lever or trigger; Fourthly, 
constructing cartridges with a gas check at the front 
end in addition to that at the rear end thereof, and 
with or without a flange at the rear end. 


730. Treatinc TextILe Fasrics, &c., witH Fivurps, 
Gases, on Vapours, J. Patterson and D. Stewart, 
—2lst February, 1881. 6d. 

This consists in passing the materials over hollow 
perforated cylinders, frames, or supports, through 
which the fluids, vapours, or gases are sucked or are 
impelled. 

'758. MacuInes FoR TENTERING OR DRYING FaBRICs, 
C. Heap.— 23rd February, 1881. 5 

This consists in directing the hot air blown in so that 
it will first come against the selvages by a pipe with 
two branches, one for each side, or by a pipe and 
directors or deflectors, which may be arranged in any 
convenient manner, but so that the hot air when 
entering will first come into contact with the selvages 
on those parts of the cloth near the selvages, and 
bear ne to or in contact with the other portions of 

e fabric. 


768. IMPROVEMENTS IN CONNECTING THE ENDS OF THE 
CaRBON TO THE ConDUCTING WIRES IN ELECTRIC 
Lamps, EZ. G. Brewer.—23rd February, 1881.—(A 
communication from T. A. Edison.) 6d. 

This invention is intended as a substitute for the 
clamps usually employed to fasten the wires to the 
carbon, and consists in uniting the wires and carbon 
and then electro-plating the union. 


'7'73. Heatinc Arr Motion, G. Seagrave and S. B. 
Bevington.—23rd February, 1881. 6d. 

A isa furnace, and C series of tubes arranged in 

boxes in a sw manner, and one within 

the other. The products of combustion pass among 


the outer tubes, through tubes C under a parti- 
tion, and return through the tubes D tothe chamber 
above the partition on their way to the chimney K. 
The air passes through the space between the tubes, 
'7'7'7. Printine Presses, A. M. Clark.—23rd Febi wary, 
1881.—(A communication from W. H. Golding.) 8d. 
This consists, First, in the construction of the 
mechanism for communicating movement from the 
main shaft to the platen, so that it is caused to receive 
a reciprocating movement, which has an interval of 
rest when in position to receive the sheet ; Secondly, 
in the mechanism for adjusting the platen to the face ot 


the bed, and also for throwing off the impression ; 
Thirdly, in the mechanism for giving motion to the 
ink frame; Fourthly, in the ink frame ; Fifthly, in 
the mechanism for moving the ink disc ; Sixthly, in 
the employment of an ink distributor under the ; 
and Seventhly, in giving the distributor a double 
movement. e drawing is a vertical section of the 
machine. 
778. VALVES OR APPARATUS FOR PREVENTING WASTE 
or WaTER, E. 0. Mundy.—24th February, 1881. 6d. 
The apparatus consists of a hollow ball A of india- 
rubber or other elastic material working up and down 
within a covering or cage B of perforated zine or other 
suitable metal or material, thus preventing any kind 
of chip, straw, or refuse, which at times enter the cis- 
tern, coming in contact with the working parts. The 
orifice in the base Alis provided with a screw- 
» 80 as to allow of its screwing on to a metal 
seating C, which is soldered into the cistern or other 
place where the apparatus is fitted, and thus allow of 


its ‘al when y in the usual manner, The 
valve D works up and down, and is kept in position 
by means of the rod or stem D! attached to it, which 


latter works through a bridge piece Cl formed in the 
seating C. 


‘781. Extracting OxYGEN ATMOSPHERIC AIR, 
H. J. Haddan.—24th February, 1881.—(A communi- 
cation from EB. B. Reynolds.) 6d. 

This consists in the separation or liberation of the 
oxygen of the Se by passing the air through 
a@ separating vessel containing a fibrous mai 
saturated or moistened with naphtha, petroleum, or 
any of its products, together with broken charcoal, 
wherein the nit is arrested and the oxygen set 

to pass on to the point of combustion or to be col- 
lected in receivers for subsequent use. 

786. Spanner on Screw WreEnNcH, G. Jacquemet.— 
24th February, 1881.—( Not proceeded with. 

The adjustment of the jaws is obtained by means of 
a variable number of small discs set upon a rod or 
stem which supports no strain, 


789. Cuarcine AND Drawine Gas Retorts, J. West. 
—24th February, 1881. 8d. 

This relates, First, to the construction and arrange- 
ment of apparatus for conveying the coal from the first 
fixed hopper to the secondary fixed hoppers or tra- 
velling hoppers; Secondly, to the construction and 
arrangement of air reservoirs, air cylinders, and the 
attendant apparatus, whereby compressed air may be 
used to charge and draw gas retorts. 

'795. MANUFACTURE OF WoopeN Packine Cases, F. 
Myers.—24th February, 1881. 6d. 

This relates to improvements on patent No. 3555, 
dated Ist September, 1880, and consists essentially in 
the combination of an adjustable table, slotted 
standards, and vertically adjustable cross-bar with 
nail-driving mechanism. 

806. APPARATUS FOR PURIFYING AND INCREASING THE 
ILLuMiNaTING Power or Coat Gas, G. A. North- 
cote.—25th February, 1881. 

This consists in causing the gas to be purified and 
enriched to traverse a series of curtains or partitions 
of absorbent porous material arranged above a float 
and dipping or extending into hydrocarbon, in which 

t float is immersed. 


into the form of plugs which fit exactly into holes in 
the metal bushes. The bush consists of a cylindrical 


A through which the spindle and a flange 
Bee fix it to the sheave. Holes ae drilled through 


the cylindrical part and receive the plugs of metaline 
C, the thin tube D being forced over the cylindrical 
part to prevent the disp t of the plugs. 


809. Manuracture or Vetvet, J. Bomford.—25th 
February, 1881. 6d. 
The velvet is made with a ribbed back, and with 
either a double or single lock face pick before or after 
the back pick. 


810. Roastinc Corres, &c., P. Pearson.—25th Febru- 
ary, 1881. 6d. 

The apparatus consists principally of a long trough 
of a semi-cylindrical section, in which revolves slowly 
a worm or screw, the upper part being enclosed by a 
semi-cylindrical cover of wire gauze, above which is a 
long metal plate which is kept at a red heat. 

822. Socker Pires ror SEWERS AND Drarns, B. ¢ 
Cross.—26th February, 1881. 4 

The thickness of the pipe on one side is made equal 
to the combined thickness of the other side and the 
socket. 

824. Apparatus ror Woot, Cotton, FLax, 
&c., D. Dawson.—26th February, 1881. 6d. 

This consists in the use and employment of a 
revolving with inward projections or stop pieces 
for drying wool and other fibre. 

829. Bortnc Macuines, F. Wirth.—26th February, 
1881.—{A communication from J. Liefmann.) 4d. 

The belt wheel A attached to the shafting sets the 
spindle B in motion by means of a strap, the borer 
being attached at C to the spindle B. The article to be 
bored ie fixed a6 Dina parallel vice E. The parallel 


10 


vice E is carried in the bearings F, in which it can 
move up and down; this necessary movement is 
obtained by the lever G and friction wheel H wor' 
— the excentric I, by which means it is lifted an: 
le 


831. ManuractureE or Stockrnas, &c., R. P. Robdert- 
80n.— 2th February, 1881. 8d. 

This relates, First, to the employment of jacks or 
slides in place of sinkers and burr wheels or similar 
mechanism in knitting machines constructed with 
barbed needles, a needle bed, a cam earrier, and cams 


to actuate the needles. An improved arrangement of 
pressing devices for closing the barbs of the needles is 
employed. Secondly, the combination and arrange- 
ment of needle bed and needle, whereby a larger 
number of needles may be used in a machine con- 
structed te make a rounded for curved heel piece—as 
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in the well-known “Niantic” hosiery—than by | 
arrangement hitherto used ; Thirdly, to a new meth: 
or manner of fashioning a plain stocking leg or similar 
web; Fourthly, to a novel method of fashioning a 
ribbed stocking; Fifthly, to a novel means for auto- 
matically actuating the out-throw cams on a cam- 
carrier of the ribbing attachment to a circular knitting 
machine. 

83S. Sream Pumps, J. Shanks and J. G. Lyon.—26th 

February, 1881. 6d. 

The drawing is a section of a direct-acting steam 
pump. A is the main steam cylinder with steam and 
exhaust ports controlled by slide valve B. The spindle 
of this valve carries two pistons C, working in auxi- 
liary cylinders D above the steam — along the 
whole length of which is a passage E, communicating 
with valve chest H, and by passages in the cylinder 


covers with the cylinders D. The piston rod N of the 
main piston extends h both ends of the 
cylinders, and is pierced with holes F to establish com- 
munication between the main and auxiliary cylinders 
when necessary to move the slide valve. The pump 
piston is connected to one end of piston rod N as 
shown. 

834. Perroratinc Paper, &c., FOR MECHANICAL 
Oroans, H. H. Lake.—26th February, 1881.—(A com- 
munication from The Automatic Paper Music Com- 
pany.) 8d. 

This consists essentially in a machine for cutting or 
perforating paper or similar material to be employed 
as music sheets or tune bands in automatic or 

_mechanical musical instruments, of the combination 
“of a series of independent punches or cutters, and a 
corresponding series of rocking dogs mounted upon a 
reciprocating support and havi a reci| ting 
motion, and adapted to select at each reciprocation 
those punches which are required to act and to engage 
with and drive the said selected punches through the 
paper; the proper selection being indicated or con- 
trolled by a stencil or pattern sheet. 

835. Apparatus ror Carryinc MiLk, &c., EB. J. 
Gaskell and W. T. Jackson.—28th February, 1881. 


6d, 

This consists of a vitreous canister to contain the 
liquid food, surrounded by a tough metallic or other 
casing, preferably armed with strips of elastic or 
yielding material between the case and the vitreous 
canister to take off shocks. 

839. Nor Lock WasHERs, 

February, 1881.{A communication from N. B. 
Denny.)\—{ Not proceeded with.) 4d. 

This consists of a washer stamped or cut from steel 
aon the blank resembling an ordinary washer. This 

cut, leaving a portion semi-detached and turned up 
at its outer end. 

840. MarTeriats FOR CONSTRUCTION OF INTERNAL 
Parts or Rerorts, Stoves, FURNACES, 
aNp Frreriaces, B. G. D. Cooke.—2S8th February, 
1881. 

This consists in forming those portions of cupolas, 
retorts, stoves, furnaces, and fireplaces that are 
usually made of burnt firebrick, of unburnt blocks or 
bricks of silica, or silica in combination with lime or 
other cementacious matter moulded under great 
pressure. 

841. Apparatus ror Dyernc, Sizmnc, aNpD WINGING 
Hanks, J. Conlong and J. Robertshaw.—2Sth Febru- 
ary, 1881. 8d. 

Fig. 1 shows front view of a sizing machine, and 

ig. 2a transverse section of the winging mechanism. 

The invention consists essentially, First, in the com- 

bination of top and bottom rollers, the former of 


W. G. Gulland.—28th 


Fic. 1. 
4 i) 
re) 


| 


Fic.2 


which are rotated, and the latter may be stationary or 

may be rotated ; Secondly, in the manner and means 

for rotating the said rollers; Thirdly, in the combina- 
tion with and employment of friction mechanism toa 
hank dyeing, sizing, or wringing machine. 

848. Improvements my CARDS AND MAGNETIC NEEDLES 
ror Mariners’ Compasses, H. J. Haddan.—28th 
February, 1881.—{A communication from J. Lewis 
and F. A. Brown.) 6d. 

The First part of the invention relates to the con- 
struction of the compass needle so as to taper at its 
poles, being rectangular between them and slotted in 
its body between the poles and its pivotal bearing, 
this being stated to make it very sensitive. The 
Second part relates to the prevention of local attrac- 
tions by neighbouring me’ ‘is is done by com- 

ining with the needle and the card a series of U- 
magnets, arranged at ag wd distances apart with their 
axes in lines radiating from the centre of the card, 
and with the north pole of each of such magnets 
towards the south pule of the needle. 


844. Gatvanic Barrerigs, F. Wirth.—28th February, 
1881.—{4 communication from B. M. Reiniger.)— 
(Not proceeded with.) 2d. 

The invention consists in making the cells of 
batteries angular in section, with a recess of such size 
that the external fittings are included in the recess 
and thus protected, and also in combining the cells to 
form a battery by placing them in one row where 
contiguous elements are separated by a partition, each 
partition having an aperture. 


846. Lusricatinc Compounn, F. H. F. Engel.—{A com- 
munication from Messrs. Lehmkuhl and Wechsler.)— 
(Not proceeded with.) 2d. 


Ninety parts of fat are mixed with about 8 of 
water, 1} parts of potash, and } part of ans 


pm 4 whole is hcated in a copper and then allowed to 
coo) 


846. Lock anpj Door Fasrentncs, W. H. Crispin.—- 
28th February, 1881. 4d. 

This consists in the construction of locks and door 
fastenings without springs. Mortice locks are made 
with two internal flat round discs hung on one side on 
a spindle, the one for the catch, the other for loc’ 
the catch. The larger disc is acted on, the exte 
handles acting as levers for opening and closing the 

oor. 


84'7. TREATMENT or Quartz, &c., W. B. Gedge.—28th 
1881.—(4A communication from L. Thénot.) 


process for the extraction of gold from quartz 

and auriferous sand and soil is upon the —_ 
of the ore carried by a stream of water through 
1 icksilver having columns of water above 


850. Verricat Sream Boriers, J. Shanks and J. G. 
Lyon.—28th February, 1881. 6d. 
The boiler consists of an outer shell A, within which 
is the combustion chamber B of tapering circular 
form, with an enlarged head C having a coniclar recess 


of q 
them. The apparatus consists of a number of secti 
each comprising two vertical tubes A and B of different 
form and diameter united at their lower part by a 


847 


basin. The tubes A and B of each 
by an elbow pipe. At the end where the material 
escapes tubular parts T are provided. Quicksilver is 
placed in the different sections and in the tubular 
parts, and the whole apparatus is then filled with 
water; the water mixed with sand or crushed ore 
descends from an elevated reservoir and enters the 
apparatus at L, passing through the tubes A and B, 
and along the tubes T. 


848. Sewrsc Macurnery, &c., H. H. Lake.—28th Feb- 
1881.—{4 communication from J. M. Fair.) 


_ This comprises mechanism whereby the chain-stitch 
is formed, shuttle mechanism for forming the lock- 
stitch and an adjusting device, whereby either the 
looping or the shuttle mechanism may caused to 
co-operate with the needle in sewing. It also com- 

ises various details of construction of the combined 
looping and shuttle mechanism, a loose pulley of pecu- 
liar construction, a spherical connection for driving 
the upright shaft which imparts motion to the hook 
and shuttle hanism, and a peculiar construction 
of the feed mechanism, and the means for actuating 
the same. It further comprises a device whereby the 
—_ is held on the post, and the thread unwound 

erefrom without rotating the spool, a device 
whereby the tension wheel is automatically held and 
released; mechanism whereby the movement of the 


section are united 


| 

d 


thread to the needle bar, and thence to the eye of the 
needle, is automatically controlled, and a device of 
peculiar construction, whereby the pressure on the 
presser foot is regulated. It also comprises a h 
motion device of peculiar construction, whereby a 
double-dip movement is imparted e needle bar. 
It further comprises an adjustable arm secured to the 
head of the machine for attaching the hemmer, 
ruffier, and other attachments, and finally a shuttle 
of peculiar construction. 


849. Bituminous CEMENTS AND COMPOSITIONS FOR 
Pavine, J. H. Johnson.—28th Felruary, 1881.—(A 
communication from E. J. de Smedt and W. J. 


Twining.) 4d. 

This ists in the application and use to, and in 
the manufacture of, bituminous cements and compo- 
sitions for paving and other purposes of coal tar pro- 
yey deprived of their more volatile oils and oxi- 


851. Srreer Pavine, &., E. A. Brydges.—28th Febru- 
ary, 1881.—(A communication from Count L. von 
Hegnenberg.) 6d. 

This consists of rows of wood blocks with inter- 
mediate spaces filled in with asphalte. 


852. Fastrexrncs ror Bracerets, G. W. Dawson.— 
28th February, 1881.—(Not proceeded with.) 2d. 

This consists of sliding plates working at the back 
of the mouthpiece; at the inside end of this sliding 
or gripping plate is a hoop or catch which passes 
through the mouthpiece and works in a slot in it, 
and takes into a slot in the opposite mouthpiece ; 
these slides or gripping plates are actuated or forced 
into their normal position by a spiral spring fixed 
between them to release the catch; to open the 
bracelet pushers or knobs are provided on the side of 
the bracelet, which, when outed, com the 


press spiral 
—s and allow the grips to pass freely through the 
t in the mouthpiece. 


in the crown-plate. A series of circulating tubes D 
are connected with the crown of chamber B, and 
down outside this chamber to an annular tube-plate 
X, forming the crown of flue E 1 to the 
chimney Through these tubes the products of 
combustion pass, 
8538. Licntine Carriaces, &., J. F. Shallis 
and T. C. J. Thomas.—28th February, 1881. 6d. 
This consists in the method of lighting the interior 
of a railway carria; by means of a lamp carried out- 
side thereof, and the light from which is reflected or 
refracted into the carriage. 


854. Powper orn FoR EXTINGUISHING 
Fire AND PREVENTING IT FROM REKINDLING, C. 
Tuchmann.—28th February, 1881.—{A communica- 
tion from J. Schambeck.) 2d. 

The position ists of salt 3 parts. 
alum 3 parts, silicated solution of soda 6 parts, and 
carbonate of soda 4 parts. 

856. Srenrerinec, SrRetcHine anp Dryino Fasrics, 
W. Mather.—1lst March, 1881. 6d. 

This relates to improvements on patent No. 2956, 
A.D. 1876, and it consists of a central hollow shaft 
carrying a circular frame near one end to which a 
number of studs are fixed, and fitted with anti-friction 
rollers carrying an annular internally toothed wheel 
to which stretching clips and guide rollers are 
attached. A varying 5; is im to the annular 
wheel. On the periphery of the circular frame - 
mental guides are fitted and actuated by hand whi 
to regulate the opening or stretching of the fabric. A 
lateral to-and-fro motion is ieoeuiel to the frame by 
an excentric. On the shaft a second circular frame is 
mounted and is also fitted with a toothed wheel and 
segmental guides, being adjustable by a wheel and 
screw to ate the distance from the first frame. 
Hot or cold air is directed on to the fabric being 
operated upon, 

857. Warcu Cases, &c., H. G. Grant.—lst March, 
1881.—(4 Jrom G. F. Mertz.)—(Not 


The object is to prevent the entrance of dust, and 
it consists in fixing the spring and lock spring out- 
side the case. 


859. Erecrinc anp Repairinc OverneaD TELE- 
GRapH Wires, J. W. Fletcher.—lst March, 1881. 6d. 
This relates to what are known as draw vices in 
which there is a gripping piece or vice, and a winding 
pulley or roller. e frame carrying the winding 
pulley consists of two arms A jointed together, the 
pulley C being in two halves, pivotted one in each 
Seothon square D fitting a 


arm, and one ca‘ a proj 
recess in the other 'o one half a ratchet wheel 


E is secured, and with it the pawl F engages. The 
spindle G of the other half is square to receive a 
handle by which the pulley is revolved. Recesses are 
formed in the two halves to receive the end of the 
wire. One arm of the frame is prolonged, and forms 
one jaw of of a vice; the other jaw M having a 
stem passing through a hole in L, its outer end being 
screw- ed, pm fitted with a thumb nut. The 
latch or bolt J serves to keep the arms A in the locked 
position. 


860. CLEANING Knives, L. Appleton.—1st March, 1881. 


6d. 

The knives are laid side by side and held upon a 
fixed bed, their upper s being acted upon by 
rubbing surfaces caused to reci te by a crank or 
other suitable means, and on to the blades by 
adjustable springs or weights. Toclean the other side 
the knives are reversed. 


861. Hanornc Doors anv Buinps, W. Morgan-Brown. 
—lst March, 1881.—(A communication from EB. 
Prescott.) 

This relates to devices for hanging blinds and doors, 
and consists of hangers formed by pivotted levers con- 
nected with the door or blind and fixed frame, so as 
to sustain and permit a free sliding movement of the 
door. The weight of the levers is in such relative 
position to the points of support that the levers tend 
to remain in a certain position or to return thereto 
when moved from such position, and unless this 
tendency is overcome the door will tend to return to 
the position where the levers hang in equilibrium. 


862. Securinc Corks Borties, A. M. Clark.—1st 
March, 1881,—(A ication from B. Robi ) 
—(Not proceeded with.) 2d. 

This consists of a wire bent at an acute angle, and 
having the limbs joined by a cross-tie near the middle 
the loose ends of the limbs and cross-ties being folded 
round the bottle neck, and the angle part being 
turned over the cork, and the loop tied to the end of 
the wings. 


863. CatcuLaTinc Instrument, J. B, Fearnley.—lst 
March, 1881. 6d. 

This relates to instruments in which a movable 
logarithmic scale is employed in combination with 
fixed and movable indices, and it consists in forming 
the divisions at the upper end of the scale larger in 
proportion than usual, so as to facilitate the reading 


off and adjusting to the indices, For this pu a 
dial is used, on the surface of which is described a 
Seine spiral line, each convolution being divided 
into the logarithmic scale in such nanner that the 
commencement and end of each such scale is on one 
radial line. The dial can revolve round a centre. 
wire or other index extends over the dial from the 
centre to the circumference, and other similar indices 
are adapted to turn on the centre, so as to sweep over 
the surface of the dial. The outer edge of the dial is 
divided into ten equal parts. 

864. Fire-avarms, March, 1881,—{ Not 

2d. 


proceeded with.) 

This relates to means for sending an alarm to the 
nearest fire brigade station by any person, and also 
for fremen to send messages to such station. 

865. Sarery Lamps For Mines, W. P. Thompson.—let 
March, 1881.—(A communication from Dr. C. 
Heinzerling and V. Hammeran.) 6d. 

This relates to means for increasing the safety and 
intensifying the light of the lamps, and to enable 
petroleum to be used in them, and it consists princi- 

ly in filtering the air through glass, wool, or other 

nely divided fibrous material before it enters the 

cylindrical chamber of the lamp, by which means the 
particles of coal dust are eliminated. 

866. Sream Borters, 7. May.—lst March, 1881. 6d. 

The object is to construct steam boilers so as to re- 
duce the weight, prevent priming, and save fuel, and 
it consists in forming tubular boilers with dishes or 


YZ 


shallow receptacles B surrounding the tubes, the 
water being fed into the top one, and overflowing 
successively to the next below until it reaches the 
bottom one. 


867. Compivep Gas AND Heatep Air Enarnes, F. H. 
Wenham.—1st March, 1881. 6d. 

The air cylinder A has a port B at each end which 
by the action of a slide valve admits air at the com- 
mencement of the stroke, and cuts off after the 
piston has travelled some distance, and during the 
return stroke remains open to allow the contents to 
be completely disc! On both sides of the 


piston is a cylindrical trunk D extending outwards 
to nearly one-half the length of stroke of piston E, 
and which into gas cylinders F, forming pro- 
longations of cylinder The enters ¢ F 
by pipes G, and being exploded heats the air in 
cylinder A, the combined pressure of the heated air 
and the gas actuating the piston E. 
868. PRePaRatioN OF VEGETABLE SUBSTANCES FOR 
Foop, H. Guiliani.—lst March, 1881. 4d. 

This relates to a vegetable preparation to be used as 
a substitute for coffee, chocolate, or cocoa, and it con- 
sists of barley grain and carob fruit or beans, The 
barley is cleaned and separated by immersion in 
water from light and faulty grains, and then exposed 
to a moist heat, and afterwards roasted. The carob 
fruit is similarly treated, and the two crushed or 
ground and mixed. 


869. Lirts or Horsts, D. Ediwards.—1st March, 1881. 
8d. 


This relates to improvements on patent No. 1223, 
A.D. 1879, and consists in native the mechanism, 
in suspending the load automatically at any height 
readily lowering the same by reversing the motion 
the winding shaft, and opens it in its lowered 
position. On the shaft of the lift is a tube, the outer 
end of which carries a ratchet wheel with which a 

wl engages. The other end of the tube carries a 

rum with conical edges, forming part of two clutches, 

The shaft carries two discs forming the other part of 

the clutches, one fixed and the other attached to a 

second tube working on the first, and forming the 

winding drum. The two discs are connected by links, 
which when parallel to the shaft keep the discs from 
gripping the drum. 

870. Worktnc Woop, Merats, &c., H. EB. Newton.— 
lst March, 1881.—(A communication from Messrs. 
Challiot, Grateot.)—(Not proceeded with.) 2d. 

This relates to means for placing the cutting instru- 
ment or the material in the test number of 
positions to facilitate the action of the instrument at 
any desired point, and its consists of a series of 
brackets combined to the number of two or more, and 
so arranged as to turn on axes parallel to one another. 
871. Row Locks anp Oars For Suips’ Boats, &c., 8. 

Hazeland.—lst March, 1881. 6d. 

A hole is formed through the waist of the oar at the 
point where it should rest in the rowlock, and at 
right angles to the blade, and in it a metal tube is 
inserted. The tips of the rowlocks are pierced; » 
correspond to the bore of the tube, and through both 
a pin is passed. e rowlock swivels on a vertical pin. 
The oars are formed with self-feathering blades. 


872. ATTACHMENT FOR ENGINES, TO MAKE THEIR 
THROTTLE VALVES SELF-CLosING, W. Green.—lst 
March, 1881.—(Not proceeded with.) 2d. 

One end of a spring is attached to the arm which 
works on the throttle valve stalk, and the other end 
is attached to the rod which connects the governors 
with the arm attached to the throttle valve stalk, the 
spring being held at tension when both ends of it are 
attached. 

Compressinc Fvet, H. J. Haddan.—1st March, 
1881.—(A communication from BE. Geisenberger and 
E. Picard.) 64. 

This relates to the facture of Pp d fuel 
from coal, bark, sawdust, peat, &c., and consists in 
introducing the material into a heating and mixing 
apparatus with a binding substance, such apparatus 
being preferably a horizontal boiler through which a 
shaft with revo. — blades passes, and has at one end 
a syphon pipe leading from the top upwards, and 
dipping its ~~ in a li From this 
apparatus the ma’ passes e compressing 

hich ists of a helix 


conical barrel, from the smaller end of whi 
ma issues in a compressed form. 
8'75. Treatment or CONCRETE AND CEMENT FOR 
&c., H. Faija.—lst March, 1881. 4d, 
This relates to speedily hardening blocks or other 
forms of concrete or cement, first by subjecting it to 
a moist heat ; Secondly by the use of a warm silicious 
bath ; and Thirdly, by mixing with an alkaline solu- 
tion. 
878. Compinc Woot, W. and H. Smith and 8. Stell. 
—Ist March, 1881.—(Not ed with.) 2d, 
This relates to machinery whereby the wool or other 
fibre is doubly acted upon by nippers before being 
drawn into a sliver, by which means it is Gosougey 
cleaned from noils and other impurities. To an ordi- 
nary Lister's nip comb is fitted at a certain dis- 
tance a second nipping apparatus, which deposits 
the fibres from the first nipping apparatus on to 
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the teeth of a circular comb, and which fibres are 

nipped by the secund and drawn out of the teeth of 

the circular comb, and carried from there by means of 

aprons on to a gill box, to be from there delivered into 

a sliver. 

8'79. LuprovemeNTs Exectric Licut SIGNALLING 
AND MEANS OR APPARATUS CONNECTED THEREWITH, 
A. Shippey. 1st March, 1881. 4d, 

In carrying out this invention the inventor makes 
use of a balloon, to which are attached an apparatus 
for providing electric light, and also for the periodical 
discharge of rockets, &c., which balloon and apparatus 
are ted by a ducting wire with the ship, on 
which is the battery or Fer and also by another 
wire with a float in sea, which is used as the 
return wire. 

880. PLatrorms or HarvesTiING MACHINES, 
Andrews.—\st March, 1881. 

The portion of the platform near the finger end or 

front is formed with perforations B, so that the seeds 


beaten out from the straws may pass into receptacles 
B 


C beneath, from which they are removed at intervals. 
The receptacles are shown in the furm of sliding trays 
D attached to a handle E. 


881. Apparatus For CasTING Screws, W. 
A. Ingalls.—1st March, 1881. 6d. 

This consists in screwing the screw pattern into and 
out of the mould box through the mould board, so 
that after the mould box has been rammed, the 
pattern is removed by screwing it out through the 
mould board, thus form the complete mould for 
the screw without any parting of the mould box. 
882. Ores Links, Rinos, oR SHACKLES FOR CHAINS, 

&c., W. A. Ingalls.—1st March, 1881. 6d. 

Links to admit closed links or shackles to be intro- 
duced are formed in two separate halves, the parts 
forming the loops being made to overlap each other, 
and ow are cunnected by a pin at the one loop, upon 
which they turn freely. e overlapping parts have 
pan and recesses at the meeting surfaces so 
ormed that when the halves are closed up the projec- 
tions on one half enter the recesses of the other, and 
prevent the two parts opening out again. 

883. Moutps ror Propuction oF Cast STEEL oR 
Incot Iron, C. W. Siemens.—lst March, 1881. 6d. 

So as to produce perfect ingots the moulds are made 
of circular section, and preferably of cast steel or 
wrought iron and steel, so that the thickness ef the 
wall may be reduced to about one-third of the usual 
thickness, and the surface in contact with the fluid 
steel is also reduced to a minimum owing to the circu- 
lar form of the mould. The moulds are stoppered by 
means of a plate attached to a screw, by which - 
sure is brought to bear on the <4 surface of the 
metal. Steam pressure may also brought to bear 
on the metal. 

884. Governor ror Marine Exoines, J. G. Tongue. 
—2nd March, 1881.—(4 communication from W. 
Wirdemann.) 6d. 

This consists in the use of a weighted lever, which 
as the vessel pitches operates the steam valve so as to 
cut off the steam. A B is the lever mounted ona hori- 
vontal axis and ~~ ted at one end, being held in 
position by a spring E. To the arm B is jointed a rod 
G connected to valve F, by which steam is supplied to 
the engine. A piston H is hung tothe lever and moves 


and secured to the sides of the loom, 1 with the 
slay, and a short distance in front of where the beat- 
ing up of the weft takes place. This rod has fixed 
upon Tt a series of blades corresponding in number to 
the longitudinal cuts required to be made in the 
fabric, and the bottom edges of which are arran to 

ress on the top of the material. The fronts of these 
Piades are suitably formed and carried to a point, 
where they are —, with tubular extremities, 
and a groove is formed in the sides. Through each 
groove and extremity a wire passes, and extends 
through the reed on to a rod which — the wire at 
a medium tension, and a cam raises and lowers such 
wires as the shed opens and closes. The wires be- 
come woven in the fabric, and revolving cutters are 
mounted above the blades, and cut the weft which 
crosses such 


600. Am Buckets, J. Musgrave.—2nd March, 

Aisa deep hollow metallic bucket, in the bottom of 
which are apertures B. The valve C is placed in the 
bottom of the bucket. An annular recess extends 


>mn 
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round the outside of the bucket, ‘and in it metallic 
packing rings E and springs F are and secured 
in position by an annular cover G forming part of the 
wearing surface of the bucket. 


801. Wueets ror Bicycres, &c., T. Humber, T. R. 
Marriott, and F, Cooper.—2nd March, 1881. 6d. 

This consists, First, in so constructing and arrang- 
ing the several parts that the change of sectional 
form is prevented, and thereby the strength and 
rigidity is tly in ; and, Secondly, in attach- 
ing the epekes to the rims in such a manner that such 
attachment also adds to the strength of the rim by 
forcibly drawing the plates together, and thus im- 
parting an additional security against bending or 
rupture of the rim. 


802. Ecraseurs, J. Arnold.—2nd March, 1881.—(Not 
proceeded with.) 2d. 

This relates to means whereby the chain which is 
now generally used is proper! y, placed round the 
object to be removed, such as an internal tumour, and 
the screw can be turned forthwith to cut away the 
excresence or other growth by the chain. 


893. age Macuines, 7. Singleton.—2nd March, 
1881 


881. 

This consists, First, in the use of a horizontal float 
with a ball-and-socket joint or vertical float, and 
arrangements and contrivances for giving signals when 
the level of the size in the size trough is too high or 
too low; Secondly, of arrangements for 
blowing steam through the coils in the steam box for 
the purpose of cleansing the coils and sae in connec- 

oyment of two, 


in a closed vessel I filled with a liquid operating on 


A 


the movements of the beam A as a moderator. A side 
channel K connects the interior ends of vesselI. A 
valve L opening upwards is placed in channel K, and 
is closed and opened by means of two screws, both 
with divided plates and indices, giving the means of 
exactly timing the down and the upward movement of 
the piston H. 


885. Name Inscription TaBLets, J. 
Edwards.—2nd March, 1881.—(Not proceeded with.) 


2d. 

Perforated letters are made from plates of metal, 
and behind them a back ground of any suitable mate- 
rial, the whole being placed in a frame, and (if glass 
is used as the back ground) it may be iiluminated by 
a light placed behind the back ground. 


886. Locomotive Cars For TRAMWAYSOR RalL- 
ways, F. B. B. Beaumont,—2nd March, 1881. 

relates to means for inverting the position of 
the engine, so that it may always be in front of the 
car in the direction of its travel, and it consists in 
causing the body of the car with the engine to pivot 
on the under frame, the engine being connected with 
a shaft on one side of the frame when travelling in 
one direction, and with a second shaft on the other 
side the frame when travelling in the opposite 
direction. 


887. JouRNALS AND THEIR Bearinas, J. Jmray.— 
2nd March, 1881.—(A communication from R. W. 
Jones.) 6d. 

This relates to means for costing and lubricating 
bearings and journals of rolls and other revolving 
shafts, and of relieving their frictional pressure. The 
lower ig bloc a recessin the form of a T, the 
middle limb extending nearly the whole length of the 

ng, and the transverse limb extends over a con- 
siderable arc of the semi-circumference, This recess 
communicates by a passage with a pipe at a higher 
level supplied with water or oil, which flowin, to 
the recess spreads over the surface of the journal 

888. Dryinc Woven Fasrics AND Warps, J. Smith. 
—2nd March, 1881. 6d. 

A long casing is placed horizontally, and has vertical 
sides closed, whilst its top and bottom are formed of 
boards placed so as to leave transverse slits between 
them. The interior of the casing is occupied by 
longitudinal tubes fixed in boxes at the onda, and 
through which steam is passed. ese tubes are 
arranged in upper and lower sets with some space 
between such sets, and air is forced by a blower to 
enter at one end of the casing into the middle space 
. between the tubes. The other end of the case is 
closed, and the air passes out through the slits 
rollers through the casing, and is acted upon the 
jets of heated air. =e 
889. Corrine THE VeLvets, &., F. W. 

Pascnen.—2nd March, 1881.—(A communication 
from H. Wauer.)—(Not proceeded with.) 2d. 

The apparatus is applied direct to the loom, and 
consists of a transverse rod situated above the fabric, 


pu 
required ; Fifthly, in the employment of a comb 
the i ion and sq 


804. Improvements tN Evectr. } Lamps, J. J. Sachs. 
—2nd March, 1881. 6d. 

The inventor places the carbons in tubes ranged 
side by side, either vertically or at an angle, with the 
bottoms of the carbons resting upon an asbestos or 

rcelain plate of suitable shape. At the point of con- 

t of the carbons, this plate is perforated so as to 
admit of the emission of light, whilst preventing the 
carbons from passing through. The carbons descend 
by gravitation, assisted if necessary by a weight or 
sprin, In another arrangement the carbons are 
one above, the other below, a perforated plate, 
the lower one being raised by a spring, and the upper 
one descending as before b; gravitation, the plate 
keeping the carbons adju at the requisite dist 


905. Direct-actinc anp Pumps, &., C. T. 
Wordsworth.—2nd March, 1881. 6d 
This consists in the method of admitting steam to 
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a cylinder by means of the combination of a mechani- 

moved slide valve and a separate shuttle valve 
working in a cavity with flat or inclined faces in the 
cylinder. 


907. Reservoir on Fountatx Pennoper, J. Jackson. 
—8rd March, 1881.—(Not with.) 2d. 
Within the stem of the penbolder isa flexible tubular 
reservoir to receive the ink. One end of the tube is 
connected to that part of the holder adapted to receive 
the pen for use, which may be of the ordinary 
character, and this part is provided with a small hole 
or —— to conduct the fluid from the interior of 
the flexible tube to the pen. The other end of this 
flexible tube is connected at the upper end of the 
outer case to a plug capable of being progressively 
turned in the end of outer case and of thereby 
—— a twist on the flexible tube by which to 
‘orce out the fluid contained therein for the supply 
of the pen in use and as desired. 
908. Fixtsnixc Miz, L. A. Groth.—ard 
March, 1881.—(A communication from E. von 
Zweighergk.) 8d. 


that 


causes 


ti 


cog-wheel D ; this intermediate cog-wheel I x 
to rotate in the opposite direction to the of 
D; X moves in the same direction as the rack, whilst 
D and I move in the opposite direction to the rack ; 
thus when the rack is pushed in the direction of the 
arrow shown below it, the cog-wheels D, X, and I, 


each move in the direction of the arrows annexed to 
. On reversing the direction of the rack the rota- 

tion of the cog-wheels will likewise be reversed. 
920. Pressinc anp Inoninc Macuines, J. F. M. 
March, 1881.—{Not proceeded with.) 
When the iron is carried at the end of an over- 
hanging radial arm, power is applied to replace the 

ordinary treadle motion. 

Gatvanisine Inon, J. Elmore.—8rd March, 1881. 


This consists in the employment of powerful d 


jynamo- 
electric hines and of zinc salts to produce 
the galvanising result. 


924. Masts, Spars, Poues, 
larrison.—4th March, 1881. 6a. 

This in the facture of col , masts, 
&c., of a metal exterior structure and a wooden core, 
the two being made to cohere, and being so thoroughly 
fastened together as not to moveon each other under 
a heavy strain, thus making full use of the tensile 
strength of the wood. 

926. Decorative Bricks, &c., and A. Maw.—4th 
March, 1881. 2d. 

This consists in pressing the surface of the brick or 
tile with a mould taken from leaves, ferns, or other 
suitable articles ; and also in producing mosaic tiles 
bd filling up amould formed with partitions between 

e diff 


ILLARS, 
J. 


The mill consists of two housi g frames, 


which are placed a pair of horizontal and a pair of 
vertical rollers. The horizontal rollers A receive ro! 
motion in the ordinary way, but the vertical rollers 


receive theirs through a special arrangement of wheel 

work D, friction clutch C, axle E, and the bevel wheels 

GFandG' F}, The pair of rollers A determines the 

thickness and the other pair B the width of the iron to 

be rolled. 

QOll. Vetocipepes, &c., J. and C. BE. Challis.—3rd 
March, 1881. 6d. 

This consists, First, in the steering head of a 
bicycle of the combination of cones and balls at the 
top or bottom, or both ; Secondly, as a saddle spring, 
in the employment of a piece of sheet rubber stretched 
over the backbone underneath the - saddle, and 
attached to springs or arms which are connected to 
the saddle and to the backbone; Thirdly, in a s' 
bell, of the employment of a metal tube provid 
with t or cross springs as a means of 


for the formation of the arc. 

895. Looms, H. A. Dujrené.—2nd March, 1881.—(A 
Jrom J. Bicking.)—(Not proceeded 
wu . 

operate the , and supporting or re e 
connections of these healds at the bottom. 

896. Rerininc Campnor, W. H. Atkinson.—2nd 
March, 1881. 6d, 

This relates to the construction of apparatus for 
refining or subliming camphor, cons of boxes 
or vessels having removable linings made of sheet lead 
or other suitable metal or alloy (and used with or with- 
out a jacket for superheated steam). 

898. Pumps ror Sactine Meat, &., W. Wright.—2nd 
March, 1881. 6d. 

This consists in an instrumeut for sal or cw 
meat, of the combination of a pointed an ora’ 
discharge nozzle with the suction and discharge valves. 
piston, and barrel, or their respective equivalents of 
an ordinary force pump, whereby a light and handy 
instrument may produced, which is capable of 
drawing its supply at each stroke direct from an inde- 
pendent vessel. 


ured to a ball 


ordin: construction. The top of the outer tube 
is cl in, and through the cover isa form of seating, 
through which the water enters from a suitable 
branch or pipe. A valve, preferably of rubber, is 
sec’ in a convenient manner upon the upper 


and closed end of the inner tube (and suitable 

apertures are provided for the i of the water), 

so that when this rises the valve is pressed upon the 

seating, and closes the aperture. 

900. LuBRICATING THE AXLEs OF COLLIERY WaGcons, 
March, 1881.—(Not proceeded 

The apparatus com: a reservoir or cistern placed 

below the rails, and contain the lubricant, such 

reservoir being fitted with m ism for proj 

the lubricant against the axles to be lubricated. 

908. Tannic Brack, W. G. Gard and T. H. Cobley.— 
2nd March, 1881. 4d. 

This consists in the p f ite of iron 
from the tannic acid contained in leather waste by the 
action of salts of iron, preferably a chloride or sesqui- 
chloride of iron, or both, and fixing the same upon 

of the analogous 


+, 


the gelatine and fibrine leather and 

substances, 

906. Stoves AND Fireewaces, G. L. Shorland..—8rd 
March, 1881. 6d. 


This consists essentially in a stove provided with 
side and back air warming boxes or chambers, and 
with air warming and delivery pipes exposed to the 
heat of fire, 


retaining the clapper and silencing the bell. 
912. Wixpow Sasues, Fanicuts, &., R. ddams.— 
8rd March, 1881. 6d. 
In applying this invention to windows fitted with 
Senda tee beads are made movable into grooves or 
otherwise by screws, links, excentrics, levers, wedges, 
pins, or other suitable arrang ti At or near 
the centre of gravity of each sash is provided a 
suitable support, on each side as working centres, 
upon which centres the sashes can be made to revolve 
or pivot and be oa any desired position in the 
or frame, and placed at any required height. 

914. AppaRATUS FOR MANUFACTURE OF MINERAL 
Waters, W. Whaley.— 8rd March, 1881.—{Not pro- 
ceeded with.) 2d. 

This consists of a circulating converter for charging 
water with carbonic acid or other gas. 

915. Boxes or Cases, A. W. Rooke.—3rd March, 1881. 
—(A communication from W. G. Parry.) 6d. 

This consists in the use of a box or case i. its 
sides lapping, and each side secured by fasten’ ngs 
entering it at a right angle to each other, or nearly 
so, or in other words, having nails or pegs passing 
through its thickness and others entering it in the 
direction of its length or breadth. 

916. WorkING THE VaLvEs oF G. W. 
Handley.—8rd March, 1881.—{Not proceeded with.) 


2d. 

The valve rod is arranged parallel to the piston rod, 
and the tappets are secured thereon in any convenient 
manner. In front of each tappet and on the valve rod 
is mounted a coiled spring. The tappet finger, which 
slides loosely on the valve rod, is secured in any con- 
venient manner to the piston rod. As this oe 
moves and forwards > 
will compress the springs against the tappets, there 
storing power Yor subsequently forward 
the tappets, and with them the valve rod. 

91'7. Motive Power, H. BE. Newton.—3rd 
March, 1881.—{A communication from L. M. J. 
Genoud.)—{Not proceeded with.) 2d. 


This consists essentially in re 
steam jacket by a liquid jacket, the liquid being su 
as will not boil except at a higher temperature than 
wai 


919. Macuines FOR CONVERTING RECIPROCATING 


March, 1881.—(A communication from F. B. Nichols 
and C. Thomson.) 6d. 
The machine consists of a shaft A turning freely in 
its bearings in the frame C; this shaft has two ratchet 
wheels B B. ly fastened 3_bet these 


ratchet wheels are two cog-wheels D, X, ted b; 
the space E. Each of these cog-wheels have pieces 
fastened to them for the Lay of pivotting the 
pawls G in position to perform their functions ; these 
cog-wheels with their pawl carriers F rotate freely on 
the shaft A; one of these cog-wheels D gears with the 
reciprocating toothed rack H, the other X runs clear 
of the rack H, but with one-half of the - 
wheel I, the other of I gearing with the rack H, 
and in position not to engage with the teeth of the 


jieces, with clays of the required colours, 
and then backing it up and subjecting the whole to 
pressure, the backing being afterwards removed with 
the sep tesserz attached 


927. Lamps, 7. R. Dix.—4th March, 1881.—(Not pro- 
ceeded with.) 2d. 


This relates to means for raising and lowering the 
wick, and consists of a wick cairier with an external 
screw working in a corresponding nut in the interior 
of the wick tube, which is capable of being revolved. 
928. Batt Vatves, A. B. Lucas.—4th March, 1881.— 

(Not proceeded with.) 2d. 

In a circular recessed chamber with a seat at the 
bottom fits a mushroom valve. A branch opens out 
from the chamber and through it the water enters. 
The ball lever is jointed near the bottom of the valve 
and the end is turned over so as to form a cam. 


O80. J. Hopwood.—4th March, 1881. 


This relates to a machine to carry three , all 
or any one of whom can drive the machine. There 
are two pairs of wheels, one person sitting directly 
over and working treadles attached to cranks on the 
front axle, while the other two sit facing each other, 
one on either side of the rear axle, and can work 
treadles attuched to cranks formed on the rear axle. 


931. Measurinc, WEIGHING, SorTING AND DovuBLinG 
Sirk, &., W. Trafford.—4th March, 1881.—(Not 
proceeded with.) 4d. 

This relates tu improvements on patents No. 4137, 
A.D. 1873, and No. 4, a.D. 1876, and it consists, First, 
in winding and measuring one or more threads of 
yarn on to rims, reels, or bobbins of equal weight be- 
fore it receives any spin or twist; it is also applicable 
for the reeling and classifying of the silk yarn from 
cocoons ; and Secondly, in an improved indicator to 
weigh and classify the silk yarn; and Thirdly, to 
means for stopping the receiver bobbin when the 
thread breaks or the bobbin is empty. 

933. Curmixc anp RepRopucinc LETTERS AND 
Desicns on Woop, Metal, &c., F. W. Ventris.—4th 
March, 1881. 6d. 

A frame supports a table with clamps to hold the 
pattern and the wood to be cut. Above the table are 
two vertical spindles, one forming a tracer to be guided 
along the pattern, ahd on the other is a driller or 
cutter. The tracer is fitted at the end of a lever con- 
nected by a second lever to a carriage on which are 
the bearings of the cutter spindle, such carriage 
sliding transversely in a light frame, itself sliding 
longitudinally in the main frame. The carriage 
carrying the cutter is connected by a third lever to a 
fourth lever working on a fixed stud. 


= Umpre.ia Boxes, J. B. Seel.—4th March, 1881. 


One end of the box opens on a hinge, and near the 
opposite end is a partition with holes to receive the 
the the umbrellas, while near 

e top is a second partition, with holes enough 
for the passage of the umbrellas. _ es 
937. Hotprnc SussTaNces ON PLATES FOR BEING CUT 

UP INTO S.icgs, &., G. S. Miller.—4th March, 1881. 
—(Not proceeded with.) 2d. 

A fork is attached to standards to be clamped to the 
edge of the plate, and can be adjusted so as to hold 
the material to be cut firmly in position. 

940. ReeEp-Orcans, &c., W. R. Lake.—4th March, 
1881.—{ A communication from J. Morgan.) 8d. 
This relates to instruments adapted to be operated 
hanically or lly, including devices for 
rendering the mechanical part inoperative; also 
mechanism for imparting motion to a music card 
which trols the hanical part, and novel means 
for operating wind sound-producing devices. 


946. Printinc Apparatus, J. Imray.—5th March, 
1881.—(A communication from F. Champenois and 


Missier.) 6d. 
This consists, First, in the method of indirect print- 


946 


ing by first taking from a lithographic stone or from a 
forme an impression on elastic material covering a 
mary cylinder, and then transferring the said 
impression to a sheet passed between the primary 
cylinder and a second or impression cylinder pressed 
against it; Secondly, in the combination in a litho- 
graphic or other press of a primary cylinder A, with 
its impressionable covering and a secondary impres- 
sion cylinder D. 
949. Apparatus FoR LirTina CaRRIAGES, F. Bell.— 
5th March, 1881. 6d. 
is relates to transmitting the power to lifting 
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three, or more taps worked by toothed wheels for 
equalising the supply of size to the size trough; 1 oC ec | \ 
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899. Vatves on RecuLaTors FoR Fiurips, W. Wright. 
—2nd March, 1881. 6d. 4 
An outer barrel or pipe or equivalent contains a 
smaller inner one, having an annular space containing 
a piece of rubber pipe or other suitable spring or 7 
springy substance. The inner tube projects down- 
? 
Motion into Rotary Motion, Edmonds.—3rd 
4 
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rams so that it is applied to the upper and lower end 
at the same time. The power is first applied to one 
end of a lever fulcrummed to a bracket attached to the 
hollow standard. The other end of this lever carries a 
toothed segment gearing with a rack on the lifting 
bar. In the lever near the end where the power is 
applied a slot is formed, and in it is a pin attached to 
a rod connected to an arm, forming part of a second 
toothed quadrant gearing with a pinion placed near 
the foot of the column, and also gearing with the rack 
on the lifter bar. 

950. IxpicaTors ror Beer Enornes, &c., F. J. Hoster. 

—-5th March, 1881. 6d. 

This relates to counting mechanism, by means of 
which the number of beats or strokes of a recipro- 
eating part, or the number of revolutions of a rotating 
shaft, may be at any time ascertained. 

951. FasTentnes For BRACELETS AND NEcKLETs, J. M. 
Banks.—5th March, 1881. 6d. 

As applied to a bracelet consisting of two semi- 
elliptical parts hinged together, the fastening consists 
in forming a slot in the face of one of the free ends, 
and on the face of the other a flat tongue to enter such 
slot. The tongue is hollow, and in it is a U-shaped 
spring which bears against two inclined teeth formed 
in one piece with pushers projecting from the edges 
of the bracelet, and by which the teeth are forced 
inwards so as to disengage them from the slot. 


959. Propvuctnc aND CROCHETED FaBRICs, 
B. Whitehall.—7th March, 1881. 1s. 

The machine consists of two standards connected 
by two rails and a tie bar and forming 
carry a driving shaft with pulleys driven froma prime 
mover and a toothed wheel, an intermediate wheel to 
operate a wheel on the end of a cam shaft, provided 
at the opposite end with a bevel wheel gearing witha 
wheel on the lower end of a vertical shaft carrying a 
bevel wheel at its upper end gearing with a wheel on 
a second cam shaft above the standards. Below the 
vertical shaft is a horizontal shaft vic: a bevel wheel 
gearing with a wheel on the first cam shaft. The hori- 
zontal shaft carries cams which communicate to-and- 
fro movements to a rack which operates a double- 
ended toothed segment lever, the upper end of which 
gears with a spur wheel on the drawing shaft provided 
with grooved pulleys, round which chains are passed 
to effect a traverse one way of the thread carriers, the 
reverse traverse being effected by a similar apparatus 
operated by a double-ended toothed segment lever 
connected to the former. Between the standards is a 
fixed hook bar, and two movable hook bars, one 
movable point bar, and one movable presser point bar, 
andone movable jack bar, the whole moved by leverand 
linksoperated by thecams. Two hook bars are traversed 
to the right or left by levers and links operated by 
cams on the vertical shaft. A slotted inclined bar to 
which the drawing chains are attached is used to 
traverse the inclines for operating the jacks which lie 
in suitable sleys, one length of loop being drawn 
during one traverse, and a different length of loop 
being drawn the reverse traverse. 


964. Manuracture or CHLORINE, W. Weldon.—ith 
March, 1881. 4d. 

This consists of mixing with manganite of 
magnesium the residual solution resulting from the 
manufacture of chlorine by the treatment by aqueous 
hydrochtloric acid, of another portion of manganite of 
magnesium after the said solution has been suitably 
concentrated by evaporation, and forming the said 
mixture into small masses or lumps, such that when 
they are charged into a suitable apparatus air sent 
into that apparatus may be capable of passing into 
and through and among the interstices between them. 


965. ManvracturE oF CHLORINE, W. Weldon.—ith 
March, 1881. 4d. 

This consists in the following operations, First, a 
portion of the residual product of the third operation 
descri low is dissolved in hydrochloric acid. 
Chlorine is evolved, and there is at the same time pro- 
duced a mixed solution of chloride of manganese and 
chloride of calcium. Secondly, the mixed solution 
produced im the first operation isevaporated to a high 
degree of concentration, and is then mixed with a 
portion of the solid residual product of the third 
operation, and the mixture is formed into cakes, balls, 
briquettes, or other small pieces or lumps, so that 
when charged into a suitable apparatus, air and other 
gases shail be able to penetrate into and pass through 
and among the interstices between them. Thirdly, 
the cakes, balls, or briquettes formed in the second 
operation are heated in contact with a current of air. 
Chloride is thereby driven off from them, and the 
solid product which remains consists of a cgmpound 
of binoxide of manganese partly with lime and partly 
with manganese protoxide, or wholly with one or the 
other of these, mix with some undecomposed 
chloride of calcium. A portion of this product is then 
used for a repetition of the first operation, and the 
other portion for a repetition of the latter part of the 
second operation. 

966. ManvracTuRE oF CHLORINE, W. Weldon.—7th 
March, 1881. 4d. 

This consists in the following operations :—First, a 
portion of the solid residual product of the third 
operation described below is dissolved in hydrochloric 
acid. Chlorine is evolved, and there is at the same 
time produced a solution of chloride of manganese. 
Secondly, the solution of chloride of manganese pro- 
duced in the first operation is evaporated to a high 
degree of concentration, and is then mixed with a 
portion of the solid residual product of the third 
operation, and the mixture is formed into cakes, balls, 
briquettes, or other small pieces, such that when 
charged into a suitable apparatus air and other gases 
shall be able to penetrate into and pass through the 
interstices between them. Thirdly, the cakes, balls, 
or briquettes formed in the second operation are 
heated in contact with a current of air. Chlorine is 
thereby driven off from them, and the solid product 
which remains consists of a compound of binoxide of 
manganese with manganese protoxide A portion of 
this product is then sed for a repetition of the first 
operation, and the other portion for a repetition of 
the latter part of the second operation. 

967. or HyprRocHLoric ACID AND 
CHLORINE, W. Weldon.—7th March, 1881. 4d. 

This consists in obtaining either vapour of hydro- 
chloric acid only, or a mixture of vapour of hydro- 
chloric acid and free chlorine from chloride of mag- 
nesium, by mixing solutions of the said chloride suit- 
ably concentrated with either magnesia, preferably 
from preceding operations, or with oxide of iron, and 
heating the resulting mixture in a current either of 
air only or of products of combustion only, or of a 
mixture of one or the other of these with steam. 
968. &c., W. Weldon.—7Tth March, 1881. 64. 

This relates to the apparatus to be used in the 
manufacture of chlorine and also of hydrochloric acid 
by heating certain solid bodies or mixtures in either a 
current of air or a current of steam, or of air and 
steam, or a current of products of combustion, or a 
current of products of combustion and steam; and it 
consists in rendering the action of such process prac- 
tically continuous. The operation is carried on in an 
apparatus consisting of a series of distinct compart- 
ments, so arranged that one or more are capable of 
being isolated at will, whereby they may be discharged 
and recharged while the other compartments are at 
work, the gas or vapours passing from one part of the 
apparatus at high temperature, and being employed 
to heat up those portions of the charge contained in 
other portions of the apparatus which have not yet 
attained that temperature. 


977. Automatic SIGNALLING APPARATUS FOR USE IN 
THE BLock SysTeM AND FOR Prorectinc LEVEL 
Crossincs ON RalLway axp TRAMWAY Livgs, £. 
de Pass.—8th March, 1881.—(A communication from 
H. Leblane and BE. V. A. Loiseau.) 6d. 

This invention consists in the combination of vari- 
ous apparatus which together serve as a means for 


electric and automatic signalling for operating ae 
discs on a and tramways, and especially those 
dises on the Leblanc system. We shall 

selves to describing that portion of the apparatus 
which when actuated by a passing train transmits a 
signal. In the Figs. Pisa suppo! 
one end of whi 


end of the pedal is depressed touches a terminal con- 
nected with a current distributor in the signal appa- 
ratus, so that an electric current is sent into the 
latter. Fig. 1shows the position before, and Fig. 2 


FIG. 1. 
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after the passing of a train: in order to prevent a 
series of signals age | sent the pedal is only allowed 
to rise very slowly after being depressed, and thus 
there is time for the whole train to One of these 
— may be placed at every mile distance, which 

ing in connection with a dial and pointer actuated 
by an electro-magnet, the pointer may be made to 
advance one division equal to every mile the train 
passes over. e inder of the specificati e- 
scribes the application of this apparatus to the block 
system and to level crossings. 


987. Watcu Keys, A. Walton.—8th March, 1881. 6d. 
This relates to the of the key by which the 


swivelling is effected, and consists in forming a cylin- 
drical or tapering stem on the top of the y of the 
key, and round it a groove. A tube is placed over the 


stem, and indentations are made so as to force part of 
the tube into the groove. The ends of the ring are 
then sprung into the indentations. 


989. FasTenrnes For Bracetets, &c., F. Grigin.— 
8th March, 1881. 6d 
This consists essentially of two sliding hooked bolts 
projecting from the meeting face of one half of the 
bracelet, taking into and engaging with slots made in 
the face by the other half of the bracelet. 


1018. ORNaMENTAL PoTrERYWARE, C. Westwood and 
R. A. Windmill.—9th March, 1881. 4d. 

This relates to the production of pottery with a 
variegated or marbled appearance wholly independent 
of the glaze, and it consists in forcing different kinds 
of clay into intimate contact by ‘‘ wedging,” the oper- 
ation being repeated until the different strata are 
sufficiently subdivided, when the substance is made 
up into the desired form and burnt and glazed. 


1024. Puriryinc MacHINERY For TREATING GRAIN, 
Benson. —10th March, 1881.—(A communica- 


tion from 0. Oexle.) 6d. 


The principal novelty is the use of an enclosed end- 
less moving filtering apron or belt B made of any 


1056. Artiriciat Fiowers, W. Spence.—11th March, 
1881.—(A communication from W. Hagelberg.) 6d. 
Discs of a circular form com) of webs or fabrics, 
paper, or other material suitable for the manufacture 
of artificial flowers, are, by means of a stamping 
machine, made in requi number of circles or 
corollas, into which the single petals of the intended 
flowers are distributed. 
1074. Gas Enornes, Bénier and A. Lamart.—12th 
March, 1881. 6d. 

The movement of the piston C is communicated toa 
connecting rod D, which acts on a lever arm E, which 
latter, by means of a second rod F, turns the driving 
shaft G. The jacket of the cylinder B encloses water 


kept belew boiling point by pipes passing through 
the water, and in which air is circulated by means of 
the natural draught produced by the heat of the 
water. The ignition of the charge is effected by a 
movable intermittent burner drawn along with the 
distributing slide valve by means of a cam on the 
driving shaft, and of a spring lever. The burner after 
each explosion is relighted at a permanent burner 
placed at the end of the slide valve. 


1114. Launcuixe Lire-Buoys ATTACHED Licuts, 
£. T. Jones.—15th March, 1881. 6d. 

The buoys are fitted with Holmes's self-lifting inex- 
tinguishable lights, each of which is in a cylindrical 
case having a central tube, the opposite ends of which 
have to be perforated when the light is to be used; 
and it consists in suspending the case between two 

inted levers, which, when moved in one direction, 
pierce the tube, and on being moved in the opposite 
direction a key holding the buoy is withdrawn; the 
light case becomes detached, thus permitting the 
whole to fall into the water. 

1204. Mareriats ror Beveraces, R. Bull.—18th 
March, 1381. 2d. 
This consists in the 7 ey of rye, either alone 


or in conjunction with figs, or in conjunction with 
prepared figs and coffee. 


1480. MANUFACTURE OF ARTICLES FROM POWDERED 
Sunstances, R. H. Brandon.—5th April, 1881.—(A 
communication from S. S. Hyatt.) 5 

This consists in immersing the dies containing the 

material in liquid contained in a vessel enclosed by a 

steam jacket, and applying pressure to the liquid, 

while heat is applied in the form of steam within the 
jacket surrounding the vessel. 


1512. Specractes or Eye-cuasses, W. R. Lake.—6th 
April, communication from A, Carter.) 

ete.) 6d, 

tes to frameless eye-glasses, and consists in 

forming the bridge piece and other metal parts so as 

to clip on to the glass without the use of screws or 

rivets. The parts which clip the glasses consist of 

two spring arms with projections near the ends, 

which enter recesses formed in the g! 

1836. Harpwarg, F. C. Glaser.—28th April, 1881.— 
(A communication from C, Haegele.) 4d. 

Copper-plated sheet iron is used for the manufacture 
of hardware instead of —— or its alloys, the copper 
being united to the iron by heating and a or 
hammering without the addition of a welding 
medium. 

196'7. INsoLes or Boots anp SHoes, W. H. Stevens.— 
5th May, 1881. 2d. 

This ists in the fact; of pound 
insoles for boots and shoes in which one thickness or 
layer of cork is cemented or attached to another thick- 
ness or layer of leather or its equivalent by a water- 
proof cement or solution. 


25438. Soar, A. J. Boult.—llth June, 1881.—(A com- 
munication from C. S. Higgins.)—(Complete.) 4d. 
This consists, First, in the manufacture of soap by 
the saponification of fats and resins, and the subse- 
quent solidifying by stearic acid or stearine. 
2548. Teapot, J. A. Gilbert.—1lth June, 1881. 64. 
So as to concentrate the fine particles of tea in the 
teapot and prevent it flowing out through the spout, 
the water — into the pot through a box with 
a perforated bottom forming a rose under the lid, 
a the opening to the spout a fine strainer is 


2566. Boor anp SHoz Sore Serrinc AND 
Burnisuinc Macurnes, C. H. Trask.—l3th June, 
1881.—(Complete.) 6d. 

A horizontal tilting frame is provided, having an 
adjustable counterbalance, and vided with suitable 
belt pulleys, which are journalled in hangers secured 
to the ceiling overhead, and one end of the frame is 

vided with smaller belt pulleys, which are 

orusiied within a horizontal yoke-frame connected 
thereto by means of a swivel joint, and from the 
journals of said belt pulleys a yoke-frame is sus- 
pended, to which is connected a vertical tube, the 
lower end of which is provided with a ball-and-socket 
joint having a belt pulley and excentric journalled 
within the ball at or near the axial line thereof. 
Extending downwards from the said ball is a hollow 
operating handle having enclosed a centrally pivotted 
bar, the upper end being connected with the excen- 
tric and the lower end provided with one or more 
burnishers, which may be supplied with heat from 
a suitable gas jet or burner. Power and motion 
being communicatetl to the burnisher, it is guided by 
hand over the edge of the sole of the boot or shoe: the 
ball-and-socket joint thus arranged permits the free 
movement of the suspended reciprocating burnisher 
over the various curves and angles of the edge of the 
sole of a boot or shoe held in a suitable jack, so as to 
set and burnish the same with great rapidity. 

2°772. Cicar Licurers anp Matcnes, A. M. Clark.— 
24th June, 1881.—(A communication from W. W. 
Batchelder.)\—(Complete.) 6d. 

This consists in a cigar lighter composed of a tube 
for holding a fibrous cord, another tube arranged in 
line with the same and containing a continuous match, 
and means for cutting and exploding the charge from 
the continuous match. 
27°76. or Stream, A. M. 

Clark.—25th June, 1881.—(4 communication from B. 
Holly.)—(Complete.) 6d. 

This consists in the combination of steam-suppl 
apparatus and a double system of undergroun 
mains, one supplying steam under high pressure for 
power purposes, and the other receiving the exhaust 
steam and supplying steam at low pressure for heat- 
ing purposes. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Office Official Gazette. 


245,364. Means ror Apaptinc SupmMarine Guns To 
Snips, John Ericsson, New York, N.Y., assignor of 
one-half to Cornelius H. Delamater and George H. 
Robinson, both of same place.—Filed May 28th, 1881. 

Claim.—(i) The combination, with a ship or other 
vessel and a gun, of a breech support B, containing an 
open seat F, adapted to receive within it the breech of 

gun and tosustain the same against recoil, and an 
open muzzle support C, said supports being both 


attached to the exterior of the vessel, substantially as 
herein described. (2) The combination, with a ship 
or other vessel and a gun provided with an eye in its 
breech, of a breech support secured to the outside of 
the vessel and containing an open seat for the breech 
of the gun, and — attached to the said breech 
support and adapted to pass through the said eye on 
the breech of the gun, substantially as herein 
described. 
245,466. Treatment or Furnace Siac, Alexander 
D. Elbers, Hoboken, N.J.—Filed March 26th, 1881. 
Claim.—The hereinbefore-described method of treat- 


245.466 


ing liquid slag, which consists in casting it in cumu- 

lative layers, substantially as specified. 

245,529. Execrric Licnt Recutator, William H. 
Markland and Wyllis H. Markland, Brooklyn, 
assignors to the Empire Electric Light Company, New 
York, N.Y.-—Filed May 10th, 1881. 

Brief.—The carbon through the hollow core of 
an electro-magnet. The lower end of said hollow core 
is split into two sections hinged together at one end. 

en a current passes these sections are so pol 

that their free ends are of the same polarity and are 


mutually repelled, thereby the carbon. Claim, 
—(1) The combination, as hereinbefore 
set forth, of a hollow helix and a hollow core movable 
ee, within said helix, divided longitudi- 
nally into sections, which sections are uni’ by a 
hi . (2) The combination, substantially as herein- 


before set forth, of a hollow helix, a hollow core 
divided longitudinally into sections, which are united 
by a hinge, and an electrode or rod. for holding the 
same passing axially through the hollow core, which 
is clamped the sections thereof when the 
helix is traversed by an electric current. (3) The 
combination, substantially as hereinbefore set forth, 
of a cylindrical carbon electrode, or a rod for holding 
the same, a longitudinal Lye formed in one side of 
said electrode or rod, and a guiding wheel having a 
periphery of V-shaped section. 

45,574. Treatment or HypRAuLic CEMENT IN THE 
KILN, James M. Speed, Louisville, Ky.—Filed June 
27th, 1881. 

Claim.—The herein-described process of treating 
hydraulic cement in the kiln in which it is burned, it 


[245.574] 


= 


consisting in admitting steam to the mass after it has 
fallen below the point where it is burned, substan- 
tially as and for the purpose set forth. 
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above the rail, whilst the other which is weighted ee 
bears upon a bellows; this bellows is provided with 
lugs carrying rollers, under which pass springs which 1) *- sel 
raise it er the pedal leaves it. When in the — ’ 
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THE IRON AND STEEL INSTITUTE, 


Tue autumnal meeting of the Iron and Steel Institute 
began on Tuesday morning at 9.30 a.m., in the Hall of the 
Institution of Civil Engineers, Great George-street, West- 
minster, Mr. Josiah T. Smith, of Barrow, president, in 
the chair. The president of the Local Reception Com- 
mittee, Sir H. mer, and the vice-president, Dr. 
Siemens, received the Institute. After some formal busi- 
ness had been transacted, and compliments had been ex- 
changed between Mr. Abernethy, president of the Insti- 
tution of Civil Engineers, and Mr. Smith, a paper by 
Captain D. R. Jones, of Pittsburg, was read 


On THE Manvuracture oF STEEL AND Steet Raizs 

iN THE UnirEep States, 

This paper was statistical. It gave particulars of the 
operations carried on at the Edgar-Thomson Steel Works 
during the first six months of 1881. In that period the 
two converters at work produced 76,758 tons of ingots, as 
against 55,428 tons for the corresponding half of 1880, 
being an increase of a fraction over 38 percent. In the 
converting oy hg with two converters, each of 7 tons 
capacity, the best twenty-four hours’ work has been 623 
tons. The largest production in a single week has been 
3433 tons; and the best month’s work has been 14,033 
tons of 2240 lb. The rail mill, in the same time, has pro- 
duced 65,087 tons of rails, as against 43,272 tons in the 
corresponding half of 1880, being an increase of a fraction 
over 50 per cent. The rail mill is three-high, with rolls 
23in. pitch, the train being driven by a 46in. by 48in. 
— having balanced slide valves. The average weekly 
yield of rails during 1881 was therefore 2503 tons, as 
compared with an average of 1664 tons per week in 1880. 
In some weeks, however, these averages have been greatly 
exceeded. During the week cullen Dale 30th, they rolled 
11,278 rails of 56 lb. per yard, aggregating 2808 tons. In 
the following week 11,285 rails of 60 lb. per yard, aggre- 
gating 3004 tons; and for the week ending August 13th, 
they turned out 12,219 rails of 574 1b. per yard, making 
a total of 3101 tons. At the Edgar-Thomson Works the 
output of the rail mill is limited by the quantity of steel 
furnished by the converting department, and for that 
reason they anticipate still better results when the three 
new converters now being erected have been got to work, 
as thereby the rail mill will be fully supplied. 


A paper by Mr. W. D, Allen, of Sheffield, was read 


On THE Use or A MECHANICAL AGITATOR IN THE 
BEessEMER PROCESS. 

The author began by explaining that adequate mixture 
did not take place in the converter ladle or ingots, Every 
one who had witnessed the admixture of the highly 
carburetted spiegeleisen or ferro-manganese with wholly 
decarburised iron charged with oxygen, would have noticed 
the violent ebullition and disengagement of gas which 
accompanies the act of pouring these two dissimilar metals 
together, and will therefore readily understand how this 
disengagement of gas continues, though less violently, so 
long as any portion of these metals remains in an imperfect 
state of admixture. This is a condition which but too 
frequently continues during the op and solidification 
of the metal, thus giving rise to the violent ebullition seen 
in the moulds whilst casting, and consequently to unsound 
and bubbly ingots ; in addition to which, veins or streaks 
of metal of different qualities and composition run in all 
directions through the mass, which, though invisible to 
the eye, become palpably manifest in the physical properties 
of the steel when employed for delicate purposes. A piece 
of imperfect glass furnishes a very good illustration of the 
steel in this condition ; for, upon examining the trans- 
parent mass, veins, and strive, arising from difference of 
density and composition, will be seen traversing in all 


=| 
———_—_&) 
\ \ 
AS 


directions. The necessity of keeping the metal in a fluid 
state for some time in order that its different constituents 
may become thoroughly incorporated, tends further to 
show the difficulty and uncertainty of ensuring a thorough 
admixture of the materials in the Bessemer process 
by the means ordinarily practised, particularly when 
we consider the large belly of steel under operation, 
and the short space of time at command; and it 
clearly points to the agitator as our friend by whose 
assistance we can in a few seconds ensure the perfect 
amalgamation and admixture so indispensably necessary. 
This important fact appears to have forced itself on the 
attention of Sir Henry Bessemer as long as 1863, at 
which period he obtained a patent for various means of 
ensuring a uniform or standard alloy, to be added to a pre- 
cisely ascertained quantity of converted metal. In order 
to ensure a perfect admixture and blending together of 


these materials, he devised a mechanical agitator revolving 
in the fluid metal beneath a covering of molten slag, and 
therefore outof contact withthe atmosphere. The constantly 
increasing demand for Bessemer steel of high and uniform 
quality caused the writer’s attention to be directed to the 
attainment of that object ; but notwithstanding the greatest 
care in the operation and in the selection of materials, the 
results obtained in practice seemed, from some occult and 
undefined cause, to vary occasionally to an extent that was 
perplexing and unsatisfactory. Continued attention to the 
subject, however, convinced him that the want of coveted 
uniformity arose almost entirely from the want of perfect 
admixture of the carbon and manganese with the con- 
verted metal; for notwithstanding the natural tendency 
there seems to be for the molten spiegeleisen to diffuse 
itself, and also of the mixing action that does undoubtedly 
take place in running the charge first into the ladle and 
then into the moulds, analysis showed a want of perfect 
admixture, and the steel, though equal enough for rails, 
was not found so when used for many other px To 
overcome these difficulties it was decided to make trial of 
the mechanical agitator above referred to, and one was 
constructed at the works of the Henry Bessemer Company, 
and put into operation about three years ago. The mixing 
or stirring operation takes place in the ladle immedi- 
ately before casting, and the apparatus is shown in the 
engraving, and consists of a vertical spindle A, having at its 
bottom end a socket B. This spindle is supported in 
bearings, and is fixed at some convenient part of the pit 
where the ladle of steel can be brought by the ladle crane 
immediately beneath it. The spindle is driven by bevel 
wheels and a horizontal shaft, the shaft being sutticiently 
long to remove any driving appliance from the heat or any 
splashing that may take place. The agitator itself is 
simply an iron rod about l4in. diameter, one end slightly 
tapered to fit easily into the socket B, where it is held by 
a cotter, while the other end has a long slot punched in it, 
through which is inserted the blade or plate of iron, about 
2ft. long, 4in. to 5in. wide, and about #in. thick. The 
blade, after insertion into the slot, is twisted at each end, 
so as to give it somewhat the form of a screw propeller 
blade. ‘The rod and blade are coated with loam or ganister, 
which has to be thoroughly dried, blacked, and carefully pre- 
pared, Thetaperend of therod is theninserted into thesocket 
B, and cottered into its place ready for use. The ladleof steel 
immediately it is turned out of the vessel, is brought 
beneath the agitator, and raised by the hydraulic crane, 
immersing the blade and a portion of the rod in the steel. 
Rotary motion of about 100 turns per minute is then given 
to it, the ladle being lowered and raised again during the 
operation to ensure all portions of the steel being operated 
upon. When the stirring is deemed sufficient, the ladle is 
lowered clear of the agitator, and the casting is proceeded 
with in the usual way. Nothing could work more satisfac- 
torily than this apparatus has done since the time of its 
erection. Occluded gases are expelled in large quantities 
by the operation, ensuring an almost perfect degree of 
soundness and freedom from bubbles both in ingots and 
castings ; the metal flowing into the moulds with a quiet- 
ness supposed to be the exclusive characteristic of dead- 
melted crucible steel. Every ingot formed from the 
largest charges is now found by analysis to be perfectly 
uniform in temper and quality, while the thoroughly 
homogeneous quality of every part of the same ingot is 
evinced by its behaviour under the hammer or in the 
rolls, as well as in hardening and tempering. The 
great extremes and varieties of temper now required also 
tend to render complete admixture more necessary than 
heretofore. It sometimes happens that to obtain the 
required degree of hardness, as much as 14 cwt. to 15 cwt. 
of spiegeleisen must be added to the charge of five tons, 
and on other occasions not more than 84lb. of ferro- 
manganese is employed for the same quantity of converted 
metal in order to retain the necessary degree of softness. 
In such extreme cases the necessity for thorough admix- 
ture must be obvious ; for in the case of the large addition 
of spiegeleisen before referred to, a very little want of 
complete admixture would result in hard places being 
formed in the steel ; and in case of the small addition of 
ferro-manganese, unless it was well diffused throughout 
the mass, some portion of the charge would not be work- 
able. The writer observed how small a quantity of ferro- 
manganese is capable of rendering good Bessemer steel 
beautifully ductile and malleable when it is thoroughly 
diffused. He has made charges of tive tons with the 
addition of only 28 lb. of ferro-manganese—75 per cent. 
manganese—and when well stirred every ingot has 
hammered and worked beautifully. The stirring opera- 
tion is found to be very simple in practice, causing no delay 
or inconvenience of any kind, and costing almost ni. 
This mixing process has been in constant use more than 
three years at the works of the Henry Bessemer Com- 
pany, and every charge of steel made during that time has 

en stirred. In fact, in those works, the stirring opera- 
tion is by all regarded as one of the most essential in con- 
nection with the process, and no charge of steel would now 
be looked upon as reliable, and in a fit condition for casting, 
unless it had received this finishing touch. 


ae paper by Mr. G. J. Snelus, of Workington, was then 


? 


On THE DisTRIBUTION OF ELEMENTS IN STEEL INGoTs, 


The author began by saying that at the last meeting of 
the Institute, in the discussion upon Mr. Parry’s paper, 
Mr. Stubbs announced the remarkable fact that he had 
discovered that “cast steel ingots” could not be strictly 
said to be homogeneous, and that “ a redistribution of the 
elements took place during solidification, the carbon, 
sulphur, and phosphorus going to that part of the ingot 
which remained fluid the longest, so that the centre of the 
ingot became the most impure.” To this, it will be re- 
membered, Mr. Snelus took exception. He now said that, 
in justice to Mr. Stubbs, he thought it his duty to repeat 
the experiment upon a very large ingot, as the analyses 
which he had e previously were with ordinary small 
rail ingots, In order to give the elements every chance 


of redistributing themselves, he had a large ingot 7ft. long 
and 19in. + 19in. cast in moulding sand; and so as to 
have sufficient impurities to look for, he added a portion 
of cinder pig to an ordinary charge, by which the phos- 
phorus and sulphur were somewhat increased. After the 
addition of spiegeleisen the vessel was turned up and the 
blast sent through for nearly a minute, to insure thorough 
admixture. The ingot was then allowed to cool very 
gradually, and although cast on the Saturday, it was not 
properly cold on Monday morning. Following the plan 
of Stubbs, he had two slices of the ingot cut off, one 
2lin. from the top, and another 4in. from the bottom; 
while the bottom section was almost absolutely sound, 
the top was a spongy mass, full of cavities, some of these 
being gas cavities, but many of them being doubtless due 
to contraction. Drillings from each were then analysed 
separately, with the following results :— 


Top. Bottom. 

n 98°304 99°038 
Combined carbon “760 *350 
Silicon. trace 
Sulphur *187 “044 
191 044 
100°000 99°990 


These analyses, it would be seen, confirmed in a remarkable 
manner those previously obtained by Mr. Stubbs. In 
order that there might be no possibility of error, however, 
he had other samples examined with results which further 
confirmed Mr. Stubbs’s accuracy. As there was then no 
doubt about this redistribution in very large ingots solidi- 
fying slowly, it became important to see how far the 
action affected ordinary plate and rail ingots. These were 
cast in ordinary cast iron ingot moulds, and therefore set 
much more rapidly than the large one. The plate steel 
ingot—made by the Siemens process—was, however, of 

e size, being 3ft. Gin. long, 2lin. + 17in. at top, and 
2ljin. + 17fin. at bottom. It was a good solid ingot. 
Slices, as before, were cut from the ingot 10in. from the 
top and 4in. from the bottom, and the analyses gave 
results in these cases so nearly alike that few chemists would 
assert positively that there was any real practical difference 
in the steel at the two points; and yet it was remarkable 
that, looking at the results as a whole, the probability of 
redistribution having taken place to an extremely small 
extent was possible. It is clear, however, that the action 
cannot be neglected in making large castings and forgings ; 
and it accounts, in all probability, for the mysterious frac- 
tures which have occurred to many such articles. To 
elucidate this matter still further, he had samples cut 
from the centre of the large ingot 22in. from the top and 
5in. from the bottom, forged into bars, and tested mechani- 
cally. These gave— 

Top .. 46°6 tons per square inch. 8°8 per cent. of elongation. 

Bottom 33°8 ” ” ” 21°8 ”» ” 
The difference in hardness was most marked, rendering it 
difficult to cut the top slice near the centre, while the 
bottom cut quite easily. 


The discussions on these three papers were taken together. 
They were commenced by Mr. Adamson, who appears 
to entertain some very original ideas concerning the con- 
dition in which sulphur and gece are present in the 
converter. He stated that he was not surprised to find 
that Mr. Stubbs should be right, because the difference in 
the specific gravities of the materials concerned was so 
great. Thus manganese had a uniform specific gravity 
of 8, while that of steel was 7°85; accordingly those two 
would mix well. But the specific gravity of phosphorus 
was but 1°77, and it would float to the top. As for 
stirring the molten metal, that could not modify the con- 
ditions in the ingot; want of homogeneity there was due 
to contraction. In a cylindrical steel ingot, 24in. in 
diameter and 6ft. long, a hard skin would be first formed 
by the cold mould, and contraction could not take place 
properly. The contraction in such an ingot would be 
equivalent to the removal of a bar 4in. in diameter of the 
whole length of the ingot, and the vacancy which would 
otherwise exist had to be filled up from the ends if at 
all; square ingots were better off, as the sides would 

me concave under the pull of contraction. In some 
cases feeding the moulds with iron bars, as was done in 
foundries to get solid castings, had been tried, but with 
indifferent results, 

Dr. Siemens said that it must be borne in mind 
that they had two distinct questions to deal with— 
First, mixing in the converter or ladle; and second, 
action in the ingot mould. The questions had attracted 
his own attention. He had not been bold enough, he con- 
fessed, to try a mechanical stirrer, but he had tried poling 
as practised be coppersmiths ; that is stirring the metal in 
the ladle with long, dry, wooden poles, which did not 
alter the constituents of the metal, and gave very good 
results, Mr. Snelus had shown very clearly that liquation 
went on, and he thought it should be generally known 
that time played an important part in chemical processes. 
It was possible to have imperfect chemical mixture. Thus 
carbonic acid escaped freely all at once from’ soda water 
recently made, but if the soda water were kept for three 
months, it would be found that the carbonic acid gas left 
the water with much reluctance. If steel lay molten in 
the ladle for a quarter of an hour its quality would be 
greatly improv In his opinion the duration of the 
period during which the steel lay in the ladle would 
account for the anomalous results often obtained as to 
diversity of structure. 

Mr. I. L. Bell held that no doubt casualties might be 
attributed to imperfect distribution of the metalloids in 
steel. In a rail a very small excess of phosphorus in one 


place would render that place brittle, and lead up toa — 


fracture. As to the results obtained by Mr. Snelus with 
a large ingot, he held that they ought not to be accepted 
until they had been confirmed by more experiments. More 
than twelve years ago he had himself called attention to 
possible redistribution, and he had a large white cast iron 


ingot cast and split with a steel wedge. Samples taken 
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from this clearly showed redistribution, but in a direction 
contrary to that found by Mr. Snelus. Sulphur, being 100 
at the centre, was 130 towards the outside, while carbon 
rose from 100 at the middle to 114 outwards. He might 
say that fluidity was not necessary to obtain redistribution 
of elements. He took a small plate of wrought iron din. 
thick, and had it carefully ground on one side. He then 
took a similar plate of cast iron ; had it ground, and the 
two plates secured together with screws. A mass of cast 
iron was then cast round the two to protect them, and the 
whole placed in a hot-blast stove for a month. At the 
end of that time, on breaking up the mass and extracting 
the plate of wrought iron, it was found to be carbonised, 
while the cast iron plate was decarbonised to an appre- 
ciable extent. He concluded by demolishing Mr. Adam- 
son’s argument by pointing out that sulphur and phos- 
phorus never existed free in steel, but always in the form 
of sulphides and phosphides, the specific gravities of which 
were nearly that of iron. 

Professor Abel cited some experiments made with their 
steel washers which showed that at a red heat carbon passed 
from cast iron to soft steel. Although Mr. Adamson was 
wrong about specific gravities, it must not be forgotten 
that the sulphides and phosphides were more fusible than 
steel, and would tend to be eliminated as the ingot cooled. 
Thus, some twenty-five years ago they were casting shot 
in a hurry at Woolwich ; they used an iron rich in sulphur, 
and it was found that when the shot cooled the sulphide 
of iron was excluded in the form of wasty excrescences. 

Mr. Riley said that as regarded Mr. Bell’s experiment, it 
conveyed no trustworthy information, because it was 
notorious that an ingot of white iron could hardly be cast 
in which any equal distribution existed, and there was no 
doubt that phosphorus does liquate out in the form of 
small peas from pig iron. Mr. Bell had not tested for 
phosphorus at all. Specific gravities played a part in all 
these matters. Thus, tungsten witha specific gravity of 17°6 
being alloyed with steel witha specific gravity of 7°5,a button 
weighing a pound would have a specific gravity at the top 
of 9°10, and the bottom of 11‘7 No doubt great difference 
in chemical composition might exist in the same steel bar, 
and he cited instances to prove this, where drillingsfrom holes 
bored close to each other in a standard bar gave widely 
different results on analysis. 

Sir Henry Bessemer said that he had had considerable 
experience with the mechanical stirrer. Bessemer steel, as 
ordinarily made, would not do for cutlery, because of the 
variation in the texture of even smallsamples. Thus one 
side of a table knife would be hard while the other side 
was soft, and he might say that he had met with a 
hydraulic — cylinder which, after it had been partly 
bored, could be bored no further because of the presence 
of striz so hard that the boring tool would not touch them. 
However. the metal made with the stirrer was totally 
different from the metal made without it. It was so good 
that it was sold as the best crucible steel, and no one could 
tell the difference. Sir Henry then explained how what 
is known now as crucible steel is made. He said that the 
old crucible steel was a splendid material, made of Swedish 
iron blister bars ; but modern crucible steel is made of old 
rail ends and scrap of all kinds pitched into the converter 
and run into the ladle, from which it is poured into a lot of 
crucibles, and from these again into the ingot mould, the 
steelmaker explaining that the steel is refined in the 
crucible, just as one might say that by letting wine stand 
in a glass on the dinner table it would be improved. Sir 
Henry’s graphic sketch was received with shouts of 
laughter, and certainly was very hard on the men of 
Shettield. 


A vote of thanks having been passed to the authors, a 
paper by Herr Paul Kupelwieser, of Witkowitz, Austria, 
was read, 


Os rue Basic Bessemer Process. 


After some preliminary remarks, the author went on to 
say that the progress of the basic process during the past 
year seems rather to have been one of regular development 
than of any remarkable novelty. The vulnerable point of 
the process is undoubtedly the relatively small durability 
of the refractory linings. In spite of the numerous trials 
that have been made of other materials, with, in some 
cases, fair results, the works with which he is acquainted 
still use the materials originally proposed by Mr. ‘Thomas, 
viz., either the basic bricks or the shrunk lime and tar 
mixture. He had been enabled, however, to use a raw 
material containing a comparatively small percentage of 
silica for the manufacture, thus materially improving the 
quality of the bricks; and he had also succeeded in burning 
a large number of bricks together by stacking them high 
in the kilns, so as to obtain a notable economy of fuel. 
Ground brick, mixed with 5 to 10 per cent. of tar, is also 
used in several places for linings as well as repairs. Basic 
tuyeres, though they have been manufactured and tried in 
many places, are not at present in current use. Magnesia 
obtained by precipitating the magnesia from its chloride 
by milk of lime, seems, from experiments made on a small 
scale, to be a promising material for making tuyeres. The 
two forms of converter bettom in general use are the pin 
bottom, in which the blast holes are formed by ramming 
round iron pins, and the tuyere bottom, in which the 
ordinary fire-clay tuyeres are used, the bottoms being made 
up either with basic bricks orrammed material. The change- 
able Holiey bottom is used in nearly all the basic works. 
In the adaptation of existing Bessemer works to the new 
process, as well as in new plant, it is desirable to have the 
ingot pit somewhat removed from the vessels, so as to 
have around the vessels ample room for bringing in the 
lime additions ard removing the quantity of slag which is 
peculiar to the process. The steel ladle is therefore usually 
transferred from the immediate neighbourhood of the con- 
verter by some mechanical arrangement, or a small loco- 
motive, to a separate casting pit, where the casting, 
stripping, and loading of the ingot takes place. It is 
probable that the cost of conversion in the basic process 
will always be somewhat higher than in the acid process, 
and on this account the pig iron emp!oyed for the former 
should be at least so much cheaper than that employed 


for the latter as to pay for the cost of the lime additions 
and for the expense of handling both these and the 
greater balk of slag produced, and also for the somewhat 
increased waste, and, for the present at least, a somewhat 
larger consumption of refractory material. On the other 
hand, the basic process, as regards the quality of its pro- 
ducts, is not only completely equal to the acid process, but 
even, in the author’s opinion, superior to the latter. Pass- 
ing on to his personal experience at Witkowitz, the 
author stated that already from the early experiments with 
the basic process which took place two years ago at 
Witkowitz, he perceived that the chief value of the new 
process consisted, not, as elsewhere, in the production of a 
cheaper steel, but in being able with the existing materials 
to turn out a product which, on account of its purity, 
might compete with the renowned qualities produced by 
the Alpine works. In consequence of this conclusion, and 
of the fact that their existing Bessemer plant, built fifteen 
years ago, would not allow of a rapid working of the basic 
process, they concentrated their attention on the produc- 
tion of ingot iron, for plates, in the converter. So highly 
was the quality of soft basic steel thus produced appre- 
ciated by consumers, that even when in March of this 


| year the first two vessels of the new plant, specially erected 


for the Thomas-Gilchrist process, got to work, it was 


decided not to devote it to the manufacture of rails by the 
Thomas-Gilchrist process ; for, although they were able to 
manufacture rail steel of the requisite hardness and purity 
with perfect facility, the demand for the scft basic ingot 
iron had become so active that it caused them to devote 
the new plant solely to the manufacture of dephosphorised 
soft metal, and to leave the old plant to the manufacture 
of rail steel by the old Bessemer process, As, however, 
both plants are at present served by the same blowing and 
hydraulic engines, they can only be worked alternately. 
On the completion of the new plant by the erection of two 
further converters in place of the old small vessels, it .is 
intended to make none but basic steel. With reference to 
the products manufactured from ingot metal produced by the 
basic process, the experienceat Witkowitz has been as follows: 
(1) Boiler plates made from the basic material are at least 
equal to the best known brands in quality. (2) Plates to 
the number of many thousands have been delivered to a 
German tube-rolling mill for the purpose of the manufac- 
ture of welded locomotive tubes, and have been proved 
equal to those made from the best Swedish material. The 
author exhibited some specimens which show the excel- 
lence of the welding, manufactured in the tube-rolling 
mills of Messrs. Huldschinsky and Sons, of Gleiwitz, Prus- 
sian Silesia. The ease with which dephosphorised ingot 
iron can be welded is proved by the fact that the plate 
shearings are regularly piled and rolled into rods, forming 
an excellent rivet iron. The plate scrap when piled with 
mill barsand rolled into plates also yields iron (Schireisseisen) 
plates, which in tensile strength and elongation is superior 
to the best plates of this kind that are manufactured. The 
softest kinds of dephosphorised ingot iron approach to the 
absolute maximum of conductivity of pure iron, the almost 
total absence of the metalloids minimising the resistance 
offered by wires of this material to the electric current. 
The author gave a large number of figures to show the 
excellent quality of the material. The following table 
shows tne chemical composition of ingot iron after the dis- 
appearance of the lines of the spectrum :— 


Ter cent. 
Silicon 
Copper 
Sulphur 


In order to produce a sufficiently hot steel they have a 
rule that the sum of the silicon and phosphorus in the pig 
should amount at ieast to 24 per cent. With regard to 
the lining material, good results have been obtained with 
limestone as a raw material, as well as with dolomite. The 
lining material at Witkowitz is made with limestone with 
from 1 to 14 per cent of silica. The bricks used for lining 
the converters and making the bottoms consist mainly of 
lime with a little magnesia, and about 2} to 3 per cent. of 
silica. The bottoms made from these bricks last for thirty 


charges and over, if the tuyeres are changed after five to 
eight charges, and fresh basic material is added round the 
tuyeres, The complete renewal of the bottoms takes place 
on an average after they have undergone repairs four or 
five times, Six bottoms are suflicient for an uninterrupted 
run of 150 to 200 charges, or as many charges as can be 
ordinarily got out of two converters without changing the 
lining.“ It follows from this that for very large makes by 
the basic process four converters are necessary. It is found 
that the waste in the converting process is larger than in 
the acid process, varying from 15 to 17 per cent., the higher 
figure being obtained when a very soft, high quality is 
sought for. They have added to their old Bessemer plant 
two converters, which have been built with a special regard 
to the peculiarities of the Thomas-Gilchrist process. These 
two converters, which constitute only the first half of the 
proposed additions, have been in operation since the spring 
of this year. The vessels are egg-shaped in form, as shown 
in the section, and perfectly symmetrical, with the mouth 
at the apex when placed in a vertical position. Perpen- 
dicularly over the mouth is placed a movable chimney to 
carry off the products of combustion issuing from the 
converter. The plant is arranged so that the vessels can 
pour their contents on either side. It is known that, b 
the action of the refractory basic slag, the belly on whic 
the metal rests in the inclined converter after the after- 
blow is continually getting narrowed by the accumulation 
of slag, while the upper side of the converter opposite the 
belly undergoes a considerable amount of wear. By the 
alternate use of the two bellys a greater durability of the 
lining is secured, while the throat remains perfectly clean. 
This arrangement has answered its purpose perfectly. In 
consequence of this peculiarity of construction a double- 
acting steam engine for turning the converters is used. The 
castingarrangementis likewise peculiar. Each converter has 
a long casting-pit on either side of it, in the direction of its 
axis, On the edge of these pits run rails, which connect the 
pits on opposite sides of the converters with each other. 
Instead of employing a centre crane, the ladle, which is, 
carried on a car, is brought into the position for receiving 
the steel by raising and lowering the track on which it 
runs. For this purpose an hydraulic piston is placed under 
the converter ; the piston carries a cross piece, on which 
rest the ends of the two tracks that converge from either 
casting pit, but are not connected together. Each of these 
tracks is carried on strong girders for a distance of six 
metres from each side of the converter. Now if the ends 
of the track which are under the converter be raised by 
means of the piston, the other ends being supported on 
pivots at a distance of six metres from the converter, the 
track assumes an inclined position. Thus, the car bear- 
ing the ladle is brought into position under the mouth 
of the converter by the movement upwards of the car 
track when the converter is to be emptied. And as the 
sloping track is lowered with the turning of the vessel, the 
ladle is not only lowered, but moves in a horizontal direc- 
tion, so as to keep its position under the throat of the vessel 
till the emptying of the vessel is finished. The taking off 
and replacing of the changeable bottoms on the car stand- 
ing over the hydraulic piston is also effected by the same 
arrangement, two of the wheels of the car resting at the 
same distance from the centre on each movable track. On 
this track running under the converters special cars are 
run for receiving the slag poured out of the converter 
before the addition of the spiegel, and the slag is carried 
on them direct to the blast furnace to be used over again. 
The steel ladle is run backwards and forwards, the slag is 
removed, the ingot is stripped, and finally the change of 
bottoms is effected on the same track. A small 10-horse 
power locomotive is employed to do all this work. The 
author mentioned a circumstance which renders the pro 
duction of the very softest qualities somewhat difficult and 
comparatively expensive. It is the unquiet casting of the 
softest qualities of ingot metal. The lively evolution of 
gas from the softest qualities, while cooling in the mould, 
causes at present, even with the most careful pouring, con- 
siderable loss in bad heads. This scrap, although it forms 
an excellent pure material for the Siemens-Martin process, 
nevertheless considerably enhances the loss in the manu- 
facture of the softest qualities, 


This was followed by a note by Mr. 8. G. Thomas and 
Mr. P. C. Gilchrist, 


On Current DeritospHorisinG Pracrick, 


The authors gave a statement of the position of the pro- 
cess after three years of work. The data here given are 
based on the results obtained in the — current manu- 
facture of dephosphorised steel, which amounts to between 
27,000 and 29,000 tons a month. It may be added that 
the make for November, and probably for October, will 
considerably exceed 30,000 tons, or say at the rate of 
360,000 tons a year ; while in the course of the next few 
months twelve more converters, now nearly finished, will 
come into operation, bringing the yearly make up to con- 
siderably over half a million tons. With regard to the 
question of production, it may be noticed (1) that at pre- 
sent in the modified Bessemer process the production of 
steel per lining is considerably less than in the old process, 
and that therefore the vessel plant, or the facilities for 
changing the vessel, should be increased for a given make ; 
(2) that the make per unit of blowing and hydraulic engine 
power, and, in consequence, per unit of boiler and crane 
capacity, is substantially the same for both processes, and 
that therefore no increase in engine, boiler, or crane power 
is required for the dephosphorising Bessemer precess, Asan 
illustration of the actual present productive capacity of old 
works modified for the new process, it may be mentioned 
that there are now at work in Germany two three-vessel 
basic pits, each regularly turning out 24 or more charges 
per twenty-four hours, which probably equals the full 
average of English practice with two-vessel hematite pits. 
With the Holley system of removable shells there would 
seem to be no reason for anticipating any difficulty in 
obtaining from a single two-vessel basic pit any amount of 
steel that could be handled, or say at least 50 charges per 
double shift. In America a still ‘~~ production is 
expected from the new basic works, The durability of 
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linings is intimately connected with the subject of produc- 
tive capacity. In present practice the necessity for con- 
siderable repairs to the lining arises after from 35 to 90 
blows. Thus it appears from the returns from various 
works that more or less extensive repairs are required on 
an average after 70, 60, 45, 40, and 60 charges respec- 
tively, or say an average of 56 charges. Practice varies 
much as to the mode of couducting these repairs. There 
are very important advantages in the system worked by 
Mr. Richards, of performing them with liquid lime-tar 
without cooling the vessel. This enables a badly worn 
lining to be made as good as new in less than fifteen hours, 
as a maximum, after the last blow. In some works, when 
a vessel is badly worn the whole lining is knocked out and 
replaced ; in most, however, the more economical mode of 
merely renewing the worn portion is employed, and an 
absolutely new lining is only put in after many months’ 
working. Not less mm gy than the durability of 
linings is that of durability of bottoms. The avera 
number of blows per bottom are reported by ten works 
as follows :— 8}, 21, 13, 14, 18, 12, 14, 15, 12, or an 
average of over 14 blows. In nearly all cases only 
pin-bottoms are used, so no tuyeres are replaced. The 
average would be higher if only the results of the past 
few weeks were taken. In many cases lime bottoms have 
run for 24 heats, and even over. The average duration of 
silica bottoms in England would appear to be under 
11 blows, the best average being 14, and the lowest 9, 
besides replacements of tuyeres. Perhaps, however, the 
best criterion of the relative durability of basic lining 
material is afforded by the consumption of refractory basic 
materials for linings and bottoms per ton of steel pro- 
duced. Unfortunately, reliable figures on this head are 
not always obtainable. The following represents the 
total consumption of basic refractory material—in the 
only works in which trustworthy account seems to be 
kept-—in kilogrammes per thousand kilos.—one ton—of 
steel :—About 40, 38, 70, or a mean of 48 kilos., or 
rather under 1 cwt. per ton of steel. The 70 kilos. being 
in a new place not yet in regular work, it may be 
assumed that 48 kilos, is more than the actual mean, 
which is probably under 45 kilos. The consumption of 
ganister and tuyeres in the hematite process is probably 
about 30 kilos. The consumption of coal in the burn- 
ing and shrinking of the calcareous refractory lining 
and bottom material varies very greatly, being now con- 
siderably less than in early practice. Thus, for the pro- 
duction of a ton of prepared refractory basic material, the 
consumption of coal varies between 17 cwt. and 3} tons at 
different works, being 2 tons, 3 tons,and 34 tons, 17 cwt., 
20 ewt., and 22 cwt. At three works, where the cupola 
mode of preparation is adopted, the consumption of coke 
is 21 ewt., 18 cwt., and 15 ewt. With good firing arrange- 
ments and regular work, there seems no difticulty in 
obtaining a ton of lining material with a consumption of 
considerably less than 24 ewt. of coal, or say 16 cwt. of 
coke. At the average cost of limestone and coal or coke 
in English steel-making districts, the maximum average 
cost of basic lining material would be considerably below 
27s. a ton; in some it would be below 20s, The cost has 
been reduced already very much below the first figure in 
several existing works, Taking as an average 1 cwt. of 
basic material—including tar—per ton of steel made, the 
cost of material would be about Is. 8d. per ton of 
steel produced. Should it prove practicable to commer- 
cially produce magnesia at a very low figure, this may 
prove a useful material. The consumption of lime for 
additions varies between 135 and 174 per cent. on the 
weight of the pig used—say, an average of rather over 
15 per cent. on the steel, or 3 cwt. per ton. The result of 
recent trials makes it probable that a little over 2 cwt. 
may perhaps prove sufficient. The slag produced in con- 
version is in all new works allowed to run direct into a 
slag bogey, so that there is no handling of slag at all. 
The composition of the slag, ¢.e., its contents of iron, man- 
anese, lime, magnesia, and phosphorus, is such as to give 
it in the blast furnace rather more than the value of an 
equal weight of limestone. The loss of metal, including 
re-melting—when practised—varies considerably, being in 
all cases in excess of the loss obtained in the hematite pro- 
cess, The absolute loss reported from eleven works is 14, 
13, 16}, 16, 16, 15, 15}, 11, 13}, 17, and 19 per cent. 
respectively, or an average of 15 per cent. There is, 
however, reason to believe that the 17 and 19 per 
cent. losses reported are abnormal, and probably incorrect. 
The average loss in conversion in English hematite practice 
is probably about 12 per cent. The duration of the blow, 
including the afterblow, varies from 13 to 25 minutes, 
averaging about eighteen minutes, The average pig used 
in various works varies in composition as follows PAWhite 
iron is generally preferred; at Eston, however, Mr. 
Richards blows white, grey, and mottled indifferently, all 
direct from the furnace. Only direct working is carried 
on at Eston and Creusot, and mixed direct and cupola 
working at two other works. 
Phosphorus 1°75 2°00 25 25 25 2 22 300 2: 2 10 
Silicon .. 12 10 5 — ‘70 "80 “SO “70 13 -1°00 
Manganese ‘35 1°00 2°00 17 100 — 12 20 #10 417 «1% 
Sulphur 10 to 
All these varieties, which are the average of the char 
used at the several works, work well, but prc 8 
wider limits of composition are actually employed. As to 
the quality of the steel produced, the rapid extension of its 
employment for every purpose for which Bessemer steel has 
ever been used—excepting perhaps the manufacture of 
Bessemer tool steel—is the best evidence, 


The discussion on the preceding papers was opened by 
Mr. Holley, who stated that in the United States they 
had not yet made steel by the basic process, but they had 
nearly completed new works for the purpose, and the 
patent had been purchased for America. Hitherto the 
demand for steel had been so great that the American 
ironmasters could not si time to remodel their works. 
He could confirm all that had been said as to the excellent 
quality of the material. It had, he thought, been proved 
last year, that all chemical difficulties had been overcome, 


and only mechanical difficulties remained to be dealt with. 
Well, these had now been got over. The tar mixture had 
proved of great value for repairs. He had considerable 
experience for many months in Europe with the process, 
and he might say that as much as 600 tons a week were 
turned out with two converters, while the linings lasted 
for as much as sixty and seventy heats. They were doing 
better on the Continent than they did with the acid pro- 
cess five years ago, Commenting on the general question 
of the output from Bessemer plant, he explained at some 
length why they got such enormous yields as they did in 
America. He proved that an additional expenditure on a 
steel works of about 40 per cent, would quite double its 
output. As to labour, he had made some investigations, 
and found that in a works turning out 10,000 tons per 
annum one man made 507 tons. In a works making 
8400 tons, one man made 420 tons; in a 9000-ton 
works one man made 555 tons, The reason why they 
did so well in the States was that great attention was 
paid to apparently small details. The men never had to 
wait a moment for anything, and all possible precautions 
were used to secure their comfort while working, viz., 
— adequate ventilation, &c. In English works he 
ound the important things done to perfection, while small 
things are left to take their chance, But in a steel works 
nothing was unimportant. Again, it was highly important 
that steel should be made in one place and all repairs made 
in another at a reasonable distance, so that the two thin 
might not interfere with each other; finally, he would add 
that two pits only cost 50 per cent. more than one pit. 

Mr. Snelus said that he had often pointed out that the 
great point to be attended to was to keep silica, in every 
shape and form, away from basic plant. If only a good 
magnesian tuyere could be got it would be a great gain. 
Samples on the table promised well. It ought to be known 
that the basic process could be made to give absolutely 
pure iron. Mr. Riley said that he had tested 5000 tons of 
steel made at Hayanges, which was wonderfully uniform. 
It had been said that hard steel could not be made by the 
basic process. This was not the fact, however. He had 
seen basic steel with 0°42 per cent. of carbon in it. 

Mr. Bell said that they had tried basic rails on the North- 
Eastern Railway, testing twenty of them against fifty acid 
rails by the best makers, and he found that the composition 
of all was the same, phosphorus being ‘053 percent. They 
had only had two years’ experience of them in wear, not 
enough to enable an accurate value to be attached to them, 
but they promised well. He had the courage—Mr. Riley 
said the rashness—to try rails with a great deal of phos- 
phorus in them on the North-Eastern ; none of these rails 
had broken. The phosphorus was kept in to give hard- 
ness. He held that there was no objeetion to using rails 
with more phosphorus than was usually held to be safe. 
The tests im on rail makers were far too high, and in 
the wrong direction. On the North-Eastern Railway they 
did their best to get 0°5 per cent. of carbon from the rail 
makers. 

Mr. Riley said he did hold that Mr. Bell was rash, very 
rash, to use such rails as he spoke of. When carbon was 
low there was a covering margin of ductility left which 
would compensate for an excess of phosphorus in one place 
in a rail ; But unless absolute uniformity of chemical com- 
position could be secured, then 0°5 carbon left no margin 
and was too great. By itself it meant no harm, but when 
besides 0°5 carbon we had *2 per cent. silicon, and sulphur 
and phosphorus to match, what would happen? besides it 
was by no means certain that hard steel rails lasted longer 
than soft rails. Silicon was always present in basic steel ; 
in Germany it regularly reached 03 and 0'4 per cent., 
while phosphorus was 0'1. 

As soon as Mr. Riley sat down Mr. Bell stood up and 
stated that out of 200 analyses, he had never found a trace 
of silicon, to which Mr. Riley replied he had made 500 
analyses, in all of which he found silicon. 

Mr. Gilchrist concluded the discussion by saying that it 
was found that admirable steel could be made by his pro- 
cess from common cinder pig by adding manganese to 
keep out the sulphur. 

he meeting was numerously attended, but many 
influential members were absent at the quarterly meetings. 

In the afternoon excursions were made to Messrs. 
Siemens’ Telegraph Works, described in Tur ENGINEER for 
30th september, and down the river to the works of 
Messrs. John Penn and Co., Messrs. Samuda, and the 
Albert and Victoria Docks. In the evening about 200 
members dined by invitation with the Lord Mayor at the 
Mansion House. 


On Wednesday morning proceedings were resumed at 
9.30. The first paper read was 


Ox tHE METALLURGY AND MANUFACTURE OF MODERN 
British ORDNANCE. 


The author began by glancing at the history of his 
subject, and before entering into a description of gun- 
making, described briefly the nature of the strains to which 
a piece of ordnance is subject when fired. Five and 
twenty years ago powder was powder. It was called an 
explosive, and indeed the term was hardly misapplied. 
Now, it is simply a substance which burns with great 
rapidity, the products of combustion consisting of liquids 
and gases, the latter occupying roughly about 280 times the 
volume of the powder before ignition. The fine-grained 
powder used with the old smooth-bored guns burnt up so 

uickly that even round shot had barely time to move 
teow their seat before combustion was complete, and it was 
found that with elongated projectiles, which moved less 
readily, the pressure set up by the gas was so high and so 
long sustained at its maximum that the old materials were 
unable to support it. With the large slow-burning powders 
now used, long heavy shell move quietly off under the impulse 
of a gradual evolution of gas, the pressure of which con- 
tinues to increase till the projectile has moved a foot or 
more ; then ensues a contest between the increasing volume 
of gas, tending to raise the pressure, and the growing space 
behind the advancing shot, tending to relieve it. As artil- 
lery science progresses, so does the duration of this contest 


extend farther along the bore of the gun towards the 
great desideratum, a low maximum pressure long sustained. 
After referring to the principle of shrinkage, Col, Mait- 
land went on to describe in detail the process of making 
suns at Woolwich. The wrought iron coils used in the 
Royal Gun Factory are made chiefly from wrought scrap 
purchased from the contractor, Mr. Moss Isaacs. Railway 
scrap is preferred, and the more bolts in it the better. A 
proportion of puddled iron is also used, derived from the 
old cast iron guns of the service. Blooms of these ma- 
terials are rolled into flat bars, piled with the scrap inside 
and puddled iron outside, and rolled into bars of such 
section as may be required. The heaviest bar rolled is a 
little over a ton in weight. Several of these bars are then 
welded end to end, till a bar in some cases 240ft. long is 
formed. This is then heated in a very long narrow furnace, 
pulled out at one end, and coiled round a mandril to form 
a hollow cylinder, as shown in the annexed cut. In some 


cases the bar is wound round a previously formed coil, 


COILING MACHINE 


constituting a double coil, The hollow cylinder is sub- 
sequently placed upright in a furnace raised to a welding 
heat, and forged from a spiral into a continuous tube under 
a steam hammer. The largest hammer in the Royal Gun 
Factory has a falling mass of 40 tons, actuated by steam 
pressure equal to about 51 tons, and the stroke is 10}ft. 
long. Thus the maximum blow which can be struck is about 
960 foot-tons. It has been illustrated in our impression for 
Aug, 21st, 1874. Prior to 1864-65, £22 per ton was paid for 
bar iron for coils. From that date to 1867-68 a cheaper iron 
was obtained from the trade, at a cost varying between 
£8 10s. and £10 10s. per ton, the price of Marshall’s and 
Mill’s iron for inner barrels being £25. In 1867-68 the 
manufacture of iron was started at the Royal Gun 
Factory, and the prices for coil iron have ranged from 
£7 8s. to £10 14s. per ton, the present price being about 
£9; whilst the cost of A iron for inner barrels has 
varied from £11 7s. to £17 15s. The present rate is 
£12 5s, The steel used for guns is procured by contract. 
The principal portion is supplied by Messrs. Firth of the 
Norfolk Works, Sheffield, but some tubes for the smaller 
natures of ordnance have been obtained from Messrs. 
Vickers, and Messrs. Cammell, also of Sheffield, and from 
Sir J. Whitworth and Co., of Manchester. The material 
supplied by Messrs. Firth is entirely composed of crucible 
steel. It is of high excellence ; the rejections are but few; 
and, up to the present time, their experience leads them 
to cousider it as undoubtedly the most trustworthy steel 
in the market, particularly when large ingots are required. 
The steel supplied by Messrs. Vickers comes out particu- 
larly- well under the tests, but they have not yet had 
sufficient experience of it to enable them to ak 
very positively of its uniformity. It is ot Me 5 by 
the Siemens-Martin process. The fluid compressed steel 
which forms the Whitworth speciality is of high excel- 
lence, and as a rule the castings are very sound. The 
qualities of the material as shown by the tests are, how- 
ever, scarcely so suitable to the peculiar necessities of gun 
manufacture as could be wished. No doubt its percentage 
of elongation would be improved if it were more worked 
and drawn out. Col. Maitland next dealt with Price’s patent 
furnace, fully described and illustrated in Tue EncrneEr for 
Sept. 10th, 1875. At first only made use of in the Royal Gun 
Factory for the puddling and the reheating of iron, the i- 
bility of readily melting wrought iron in a crucible within it 
led to its use being extended to steel making. The hearth 
where the metal has to lie is in the form of a shallow dish, 
with an incline in every direction towards the tapping hole, 
the object being to make an impervious bottom to this 
hearth. Fine pure silicious sand is found to be the best 
material for this purpose, Flints are first roasted, then 
the adhering chalk is carefully sifted from the flints, after 
which they are ready for being ground. After the flints 
are ground, 10 per cent. of clean common sand is added to 
assist the binding or caking together. After thorough 
drying, the sand is in a fit condition to enable it to run 
freely into the smallest crevice which may exist in the 
hearth of the furnace. The furnace having been brought 
to an intense heat, a thin layer of the prepared sand is 
spread evenly over the bottom, and subjected for more 
than an hour to the highest temperature attainable. The 
sand will now be set or caked. The furnace door is opened, 
and then another layer of sand is spread over. This is 
repeated several times, until a depth of from 2in. to 3in. 
is attained. It takes a whole day to make the bottom of 
a new furnace. The hearth being ready and the tapping 
hole made, the furnace is ready for being charged. For a 
3-ton ingot the average charge would be 24 cwt. of 
selected pig, with 24 cwt. of scrap steel and 2 ewt. of iron 
ore. At the end of four hours this will be melted. Then 
more scrap steel, or wrought iron, as the case may be, is 
charged hot in portions of about 4 cwt. at atime. This 
takes fifteen to twenty minutes to melt, and gives the fur- 
nace time to regain its heat. These supplementary charges 
are repeated until about 20 cwt. of hot steel scrap or 
wrought iron has been added to the bath. Care is taken 
that the proportion of carbon in the melted metal does 
uot get too low before the whole of the charge is put 
into the furnace. When the charge is all melted, a 
specimen is taken from the bath and tested for carbon ; 
and more oxygen is supplied, if necessary, by means of 
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iron ore. At this stage about 28 Ib. of ore may be 
added ; and at intervals of fifteen minutes more ore is 
thrown in, should it be required, and the metal again 
tested. A specimen taken from the bath, beaten out 
with the hammer while hot and cooled in water, should 
hardly show any signs of being tempered. It should 
bend over double and behave like a piece of soft iron. 
Another testing piece, cooled outright without being 
first hammered, should, when submitted to the hammer, 
show a toughness and softness almost equal to that of 
copper. The metal is now ready for the ferro-manga- 
nese. From 1 to 1} per cent. is used for making our 
soft steel. The ferro-manganese is broken in small 

jieces, placed in iron scoops, and made red-hot before 
being put into the furnace. From eight to ten minutes 
is allowed the manganese, and then the metal is tapped. 
Col. Maitland next described the system of testing steel 
adopted at Woolwich. The testing machine is shown in 
the accompanying engraving. The author gave a series of 


tables of the results obtained in testing. The usual 
strength is 31 tons elastic limit. 50tons breaking strain, elon- 
gation from 13 to 25 per cent. Ingots which pass all the 
tests are accepted 
approved temperature previous to being put into the gun. 
e operation of toughening in oil was next described. It 
consists in heating the roughly-bored tube to the approved 
temperature in a vertical furnace, and then plunging it 
bodily into a bath of rape oil, in which it is allowed to cool. 
The process of toughening not only warps the steel a little, 
but sometimes causes the surface to crack. The barrel 
must therefore be slightly turned and bored te make it 
straight inside and outside, as well as to remove any flaws 
that may have been generated. This second boring is 
‘aes with a cylindrical boring-head, fitted with five 
ong-edged cutters and five wood burnishers. By this the 
cracks are generally removed, but lest there should be any 
dangerous flaws the steel barrel is subjected to a water- 
test. To facilitate the performance of the operation of 
toughening, a large furnace and oil tank have ~ nearly 
completed in the Royal Gun Factory. At a distance of 
7ft. from each other, two large circular pits have been dug, 
the bottom of each being laid with concrete to a height of 
3ft. Into the larger of these there has been introduced an 
iron cylinder, which, when lined with fire-brick, will serve 
as a furnace for heating tubes to the required temperature. 
The smaller pit contains two iron cylinders, one within the 
other. The inner of these cylinders will serve in future as 
an oiltank. It is 32ft. 6in. deep, and 6ft. in diameter of 
circular section, and will therefore hold about 5726 gals. of 
oil. The'height of the crane over the tank allows of the 
manipulation of the'longest tubes which could be eed, 


SHRINKING MACHINERY 


Shrinking was next described; the apparatus is shown by 
the engraving. The outer coil is expanded by heat until 
it is sufficiently large to fit easily over the inner coil or 
tube—if a large mass, such as the jacket of a Fraser gun, 
by means of a wood fire, for which the tube itself forms a 
flue ; if a small mass, such as a coil, in a reverberatory 
furnace at a low temperature or by means of gas. It is 
then raised up by a travelling crane overhead and dropped 
over the part on to which it is to be shrunk, which is 
placed vertically ina pit ready to receive it. The heat 
required in shrinking is not very great. Wrought iron on 
being heated from 62 deg. Fah., the ordinary temperature, 
to 212 deg., expands linearly about ;-;';5th part of its length; 
that is to say, if a ring of iron 1000in. in circumference 
were put into a vat of boiling water it would increase to 
100lin.; and according to Dulong and Petit, the coefficient 
of expansion, which is constant up to 212 deg., increases 
more and more from that point upwards, so that if the 
iron ring were raised 150 deg. higher still—z.e., to 362 deg. 
—its circumference oath more than 1002in. No coil 
is ever shrunk on with so great a shrin as the ;3;5th 
part of its circumference or diameter, for it w be 


, and are toughened in oil at an|h 


strained beyond its elastic limit. Allowing therefore a 
good working margin, it is only necessary to raise a coil to 
about 500 deg. Fah., though in point of fact coils are often 
raised to a higher de; of temperature than this in some 
parts, on account of the mode of heating employed. With 
respect to the mode of cooling during the process of 
shrinking, care must be taken to prevent a long coil or 
tube cooling simultaneously at both ends, for this would 
cause the middle portion to be drawn out to an undue 
state of longitudinal tension. In some cases, therefore, 
water is projected on one side of a coil so as to cool it 
first. In the case of a long tube of different thickness 
like the B tube of a R.M.L. gun, water is not only used 
at the thick end, but a ring of gas or a heated iron cylinder 
is applied at the thin or muzzle end, and when the thick 
end cools the gas or cylinder is withdrawn from the 
muzzle, and the ring of water raised upwards slowly to 
cool the remainder of the tube gradually. Asa rule the 
water is applied wherever there is a shoulder, so that that 
portion may be cooled first and a close joint secured there. 
As to the absolute amount of shrinkage given when build- 
ing up our guns, let us take the 12}in. muzzle-loading gun 
of 38 tons as an example. 


Shrinkages, | 
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RIFLINC MACHINES 
the boring head and cutters. 
barrel revolves, while the boring head, guided by a 
supporting frame at the muzzle, simply progresses 
down the bore, being fed to its work by a long screw 
which - through a nut in the sliding saddle to 
which the bar is fixed. The boring-head used for rough 
cutting is what is called, from its shape, “a half-round 
bit ;” it has one pointed cutter set angularly and three steel 
“ burnishers,” or projections, to keep it steady in the bore. 
This tool cuts away the metal in front of it, and the same 
kind of head is used for cutting from the solid. In boring 
out a steel barrel for a Qin. gun, 8fin. in diameter are 
taken out at each cut in segmental chips about jin. thick, 
and the operation takes fifty-six working hours, or about a 
week. Fine boring is performed with a round head havin 
long cutters let in lengthways, and five lignum vite w 
burnishers. The object of having the latter of wood is 
that they may be set out further than the cutters, and so 
be cut to the same diameter as the tube on —— it, as 
well as being expanded up the full size of the bore by the 
soap and water, which is invariably projected down the 
bore; moreover, were the burnishers of steel they 
might indent the bore. Short and light tubes are 
bored in a horizontal machine, but on the opposite 
principle to that for inner barrels. The power and 
economy of the machinery employed is shown by 
the fact that a hole 10in. in diameter and 10ft in 
length can be bored out of solid steel at a single opera- 
tion and at a cost of only 35s. As an example of the accu- 
racy of boring, it may be stated that holes 16in. in diameter 
have been bored to a depth of 24ft. with a variation of 
less than O°Olin. in the diameter. The rifling machinery 
was then described, and subsequently that of turning. 
The very nature of the manufactures in the Royal Gun 


In this machine the 


Factory necessitates the turning of very large and heavy 


masses. Lathes have therefore been designed and com- 
pleted in this department remarkable for magnitude and 
power. They can deal with weights up to 200 tons, and 
are sufficiently powerful to reduce by Gin. at a single cut 
the diameter of a 12ft. tube. These lathes have the 
following dimensions :—6ft. centres, 60ft. beds. There are 
nearly 200 tons of material employed on each of them, and 
the maximum power of their gearing is 150 to 1. Such 
being the general course of manufacture in the Royal Gun 
Factory, it will not be out of place here to describe 
such special appliances as have from time to time 
been introduced for the better or more economical 
ear gyre of various parts of the work. Col. Mait- 

nad concluded by describing certain special appli- 
ances, such as Witham’s mechanical puddler, and 
Crampton’s rotary puddling furnaces. This furnace was 
erected in the Royal Gun Factory in 1872, under the 
personal superintendence of Mr. Crampton, and an 
extended series of trials over a period of five years have 
been carried out with it. The results of experiments with 
this furnace showed that the iron produced from it was 
defective in the following important qualifications :—(1) 
It could not be often sheted: @ it was not free from 
blister ; (3) it was often red-short. These defects rendered 
it unsuitable for the manufacture of ordnance. One of 
Siemens’ regenerative gas furnaces was erected and set to 
work some seventeen or eighteen years ago. This furnace 
was found at the time to be expensive in prime cost and 
somewhat costly in repairs. In the manufacture of 
ordnance continued changes in the direction of increased 
weight are often made. It thus becomes inadvisable to be 
hampered with an elaborate system of furnaces difficult to 
adapt to ever-varying conditions. Under more stable con- 
ditions in the future, it may become desirable to revert to 
this system. The paper concluded with a description of 
Price’s retort furnace. 


The next paper read was one by Mr. H. J. Butter, 


Oxy THE APPLICATION OF WrovuGcut Iron AND. STEEL TO 
THE MANUFACTURE OF GUN-CARRIAGES, 


This was a ie elaborately illustrated paper, dealing 
with a subject with which we have for many years endea- 
voured to keep our readers familiar. Nearly all the appa- 
ratus described by Mr. Butter has already been illustrated 
in our pages. The author began by stating that prior to 
1867 all gun-carriages were manufactured of timber, and 
the Royal Carriage department, for some years subse- 
quently to that date, consisted of a series of ordinary 
smiths’, carpenters’, and wheelers’ workshops, the only 
machinery employed being that connected with the saw- 
mill, a small collection of wood-working tools, and steam 
hammers. At the present time, owing to the substitution 
of iron and steel for timber, it presents the 1s a of 
one of the most complete engineering establishments to be 
found in the kingdom ; it possesses the finest examples of 
modern machine tools, numbering over 700, and it is 
organised to carry on the manufacture of every variety of 
article in iron, steel, and timber required for mounting and 
working the heaviest ordnance, for artillery, transport, 
ambulance, and engineer services, and the innumerable 
miscellaneous stores connected with the naval and military 
services generally. The question of weight decided the 
rejection of all forms of solid forging in rectangular 
sections for the sides or brackets of carriages or 2 pag 
and led to the adoption of plate, angle, tee, and H sections, 
thus dispensing with the employment of useless metal 
about the neutral axes, Elasticity was a more difficult 
question to deal with, and led, in the first instance, to the 
mistake of combining wood with iron, as in the case of the 
axle-trees of field-carri The difference in. elasticity 
of the two materials led, of course, to the destruction of 
both in detail, and this system was quickly abandoned. In 
some cases lightness, with the requisite degree of elasticity 
and strength, was of so much consequence that it was 
imperative it should at least be equal to that attainable 
with wood ; and although many systems were tried, the 
manufacture in iron or steel of the articles in 
uestion had to be given up. Wheels and _ the 
Jamon of wagons and carts are examples of 
this class, these being still constructed of timber. 
The best method of obtaining some approach to the large 
working limits of elasticity of timber was found to be that 
of building up the structure in small sections rivetted 
together, rather than by employing iron rolled or for; 
into the full-sized sections required. The reason for this 
was no doubt to be found in the fact that the deflection of 
the whole mass due to any given strain, while exceeding 
the limit of elasticity of the solid frame, and giving to it 
a permanent set, is well within that of each of the smaller 
sections composing the built-up structure, which, therefore, 
takes no permanent set, although its ultimate strength to 
resist rupture would probably be less than that of the solid 
form. Gun-carriage sides or brackets are made on four 
different plans. One plan, which was at first adopted for 
heavy ordnance, but was found unsuitable, and is now 
confined to carriages for light guns and for field service, 
consists of a single plate with a frame of angle iron 
rivetted round the edge. This is termed the “ single-plate 
pattern,” and it considerable vertical, but only a 
small d of lateral strength. The lattice girder prin- 
ciple is adopted for what are called overbank carriages for 
40-pounder guns, in which the great depth of the sides 
admits of a great saving of weight by the adoption of this 
method. Another pattern, called the double plate, con- 
sists of preparing a frame of rectangular wrought iron, and 
of rivetting a plate upon each side. This stronger form is 
much more suitable for heavy ordnance, and admits more 
readily of the attachment of rollers for the carriage to run 
upon. Of late years cast iron frames have been substi- 
tuted for those of wrought iron, and by casting all rivet 
and bolt holes in them, and by dispensing with Planing, a 
considerable saving in cast iron has been effected. he 
strains falling upon it in the case of garrison and naval 
sliding carriages, being all of a compressive nature, have in 
no instance caused fracture. Another important advan 
is that of securing a cast iron surface in contact with 
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wrought iron upper surface of the platform, which pre- 
vents the excessive seizure that always gave trouble when 
both surfaces were of wrought iron. A fourth form, only 
recently adopted, is that of having solid brackets forged or 
made of tough cast steel. The object of this mode of 
manufacture is to provide the means of inserting the 
hydraulic compressor inside the bracket, in order to raise 
the line of resistance as nearly as ible to a level with 
the axis of the gun, and thus of reducting the overturning 
moment of the force of the recoil upon the iage. In 
the case of the 43-ton breech-loading gun, time would not 
admit of waiting for the preparation of annealed steel 
castings, and the brackets were made of pieces of armour 
eee which were bored out to form the cylinders of the 
ydraulic compressors ; and although on trial the pressure 
reached 3 tons to the square inch, and the holes were not 
lined, there was no leakage from the lamination of the 
material, as might reasonably have been expected, except 
in one spot, which was easily stopped by pays | The 
bursting strain inside each bracket amounted to fully 1150 
tons, and fully proved the remarkably sound work con- 
nected with their manufacture. Where so much rivetting 
is resorted to in structures subjected to violently concussive 
strains, special care must be taken to procure the best and 
most reliable iron for making the rivets. After many 
trials, an admirably uniform and BBB Staffordshire 
rivet iron was selected as the best that could be obtained. 
This was further improved speci io gun-carriage manu- 
facture, and is now known as “BBB rivet iron, special 
make.” Good, however, as this iron undoubtedly 
is, still better results have been recently obtained 
_ use of Siemens steel of a peculiar make, 
author dealt at some length with the quality of rivet 
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iron and steel, and on the precautions taken in the carriage 
de ent for securing supplies of the best and most suit- 
able qualities of iron and steel in general. Tough steel 
castings are also somewhat extensively used where they 
can be more economically employed than would be the case 
to forge the articles. This material stands well the direct 
impact of blows. As an illustration of this fact it may be 
mentioned that the large sliding trunnion blocks of turret 
carriages were originally made of gun-metal, which was 
found to condense rapidly under the impact of recoil. 
Wrought iron was tried, and was found to be similarly 
affected, though in a less degree, whereas since tough steel 
castings have been adopted i this purpose, no difficulty 
whatever has been experienced. Soames under the 
steam hammer has always been a special feature in the car- 
riage department, and although numerous sets of tools 
have become obsolete from changes of pattern, there are 
at the present time over 500 sets in use. The saving in 
the cost of labour has in several instances exceeded 300 
per cent., and is estimated to be on the whole about 80 per 
cent. Forging by the Ryder machines, of which there are 
fifteen in use, is also extensively carried on. One other 
feature connected with the manufacture may be of interest 
to some who seek to attain great accuracy in finish by 
means of ordinary workmen and methods of working. 
Owing to the necessity for perfect interchangeability, wi 

a oa fit, of all the fittings of gun-carriages, it was found 
necessary to adopt a system of rigid examination of each 
article by means of high and low gauges, At first the 
limit of variation in size was fixed at + or — ‘004in., and 
was, of course, greatly objected to on the part of the work- 
men unless the piecework prices were increased. Now, 
however, it is found verfectly easy to reduce the limit to 
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+ or — ‘002in. in the regular way of working, at even 
lower piecework rates than were fixed upon before high 
and low gauges were introduced. The author concluded 
by saying that the Royal Cairiage Department led the way 
in England 2 the substitution of iron and steel in ne 
manufacture of gun-carriages, and determined the gene 
character of the various types. The department also, in 
with Scott, R.N., was = to 

esign machinery for working heavy guns in place of using 
rope tackles and handspikes. It adopted hydraulic 
machines for performing various gunnery operations so far 
back as 1868. The method of using fluids for checkin 
the recoils of guns, now universally adopted, was work: 
out entirely in all its various features in this department. 
It produced the first carriage and platform—for a 35-ton 
—- was worked wholly by hydraulic machinery. 
t has successfully demonstrated, in the case of a 38-ton 
gun, the entire practicability of working guns in a fort by 
steam shafting. This latter system is now in course of 
application to the two 80-ton s in the Dover turret, 
which will also be provided with the flexible chain rammer 
worked out in the Royal Carriage Department. 


The next paper read was one by Mr. M, F. Gautier, 


On THE AppLicaTion oF Soxip To SMALL-ARMS, 
PROJECTILES, AND ORDNANCE MANUFACTURE. 


This paper was intended to give the results obtained 
with cast steel containing silicide of manganese. The steel 
with silicide of manganese, besides the security which it 

resents in its homogeneity, preserves, when it has been 

mered or rolled, an increased limit of elasticity, with 
a strong tearing strain and a. good elongation. It is not 
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necessary to seek for anything more in the manufacture of 
the barrels of guns. M. Nobel, who worked quite recently 
at the manufactory of arms at Ijef, near to Perm, has used 
steel with the silicide of manganese, made according to 
the process of Terrenoire, in the manufacture of the barrels 
of guns for the Russian army. The steel without blowholes 
in small ingots is drawn under the hammer alone. It 
then possesses the following mean composition 


Carbon ... 0°120 
Silicium ... 
M ese 0527 
Sulphur ... 0:020 

This analysis answers to the best tests, and presented the 


following resistance to trials 
Diameter of the test 18mm. = O7in. 


Kilos. Lbs. 
Limit of elasticity 3013 = 66 
Elongation per cent. measure upon 200mm. 187 
Contraction per cent. 48° 


Tearing strain according to the section contracted 128°30 = 282 
It was claimed that the tests given proved that the steel 
of Bofors, applied to the barrels of guns, shows itself 
superior not only to that of Swedish, Bessemer, or Siemens- 
Martin manufacture, which has been subjected to experi- 
ments, but especially to that manufactured at Witten, of 
which the quality isas good. Not a rupture has taken place 
init, notwithstanding the excessive charges. Before quitting 
the works of Bofors, the author mentioned the tests of 
artillery cast in steel. The Bofors Company has com- 
menced to cast a field gun of 9¢em. bore. This cannon, 
which resisted the severest tests, is the admiration of 
artillerymen. The Swedish artillerymen wished to under- 
take at Bofors the manufacture of steel tube castings for 
cannon of 12cm. steel hoops. The commencement of this 
manufacture was beset with difficulties, and success only 
began when they gave to the iron mould or shell a thick- 
ness of 150 mm. at least. The first four tubes, cast with a 
shell of only 25 mm. thick, showed numerous cracks, which 
made them useless. To avoid this it was only necessary 
that the mould in which the casting was made should be 
red hot; it appears that the rapidity of cooling plays an 
important part in the physical structure of the metal. In 
fact, it is not enough that it should be without blow-holes; 
it is also necessary that in the cooling no cracks should be 
roduced. Dealing with the application of metal without 
low-holes to the manufacture of armour-plates, and of 
projectiles to pierce them, the author said that the first 
question is still under consideration. It cannot be said 
that it is completely solved, yet a great deal has been done, 
and in France they are now able to obtain cast plates with 
nearly as much power of resistance as forged steel plates, 
at a price considerably less. The mixed plate of iron and 
steel welded together has presented a resistance so superior 
that the question ought to be studied anew, and they are 
now proceeding with some trials of mixed plates of iron 
and steel without blow-holes welded together. As to pro- 
jectiles of cast steel—shells or solid shot—he announced 
some very decisive results. France and Russia now 
employ no other material for their naval artillery. These 
two Governments, starting on the principle that in war the 
straight target will be the exception, and the oblique 
target the rule, use for their projectiles of penetration the 
material which gives the best resistance to the oblique 
target—cast steel without blow-holes obtained by the 
silicide of manganese, 


This was followed by a paper by Mr. J. Davidson, 
ON THE MANUFACTURE OF PROJECTILES; 


In this paper the main features of the manufacture of 
projectiles in the Royal Laboratory at Woolwich were 
described. The War Department in 1857 appointed a 
committee of officers belonging to the Arsenal to consider 
the advisability of establishing a foundry for the manu- 
facture of projectiles to meet the requirements of both 
army and navy. The deliberations of that committee 
resulted in the establishment of an experimental foundry, 
in which two small cupolas were erected ; and it was not 
long before the introduction of moulding machines was 
suggested, with the view of securing a large output in 
numbers, and at the same time reducing the amount of 
skilled labour and the cost of production to a minimum. 
Machinery of this description was not then in existence, 
and an inquiry led to the firms of Messrs. Fairbairn, 
Greenwood, and Batley, of Leeds, and Messrs. Higgins 
and Co., of Manchester, submitting designs of machines 
for the purpose. The principle of removing the pattern 
or lowering it through a fixed plate was in both cases 
adopted, but the method submitted by Messrs. Fairbairn, 
Greenwood, and Batley proving the most effective, was, 
and has since been, almost wholly in use, the modification 
of a “screw” in place of “rack and pinion” having 
to be used for the larger natures of projectiles. The 
core-box machines consist of two halves, forniing the 
desired shape of core, and these were made to recede and 
face each other by means of a right and left-handed 
screw. So marked was the success obtained in this small 
foundry, that it was decided to erect the foundry to which 
this paper especially applies, and which was designed to 
give an out-turn of 600 tons per week ; the Gin. spherical 
projectiles being the means taken to estimate the ex- 
tent of space required. The foundry having been 
supplied with its complement of machinery and put 
into actual working order in the financial year 
1858-59, its capabilities were shown by an average 
output of 500 tons per week for the whole of that year. 
The supply by the Elswick firm of projectiles as well as 
guns may be said to have virtually—for the time—stopped 
the manufacture of all spherical work; but it was-seen 
that in most cases a slight modification or alteration of 
our existing machines would place them in a condition to 
proceed with the class of projectiles called for, and it was 
deemed necessary that this be done as far as possible. 
These alterations to the machines have enabled the foundry 
to meet all the succeeding changes up to the present time, 
4¢., 80 far as the moulding process is concerned, 


The author next came to the introduction of chilled 
projectiles in the year 1866. The object of chilling, it is 
almost needless to say, is to ensure penetration, and more 
especially the penetration of armour plates, In their 
first efforts in this direction, they arranged to cast 
the whole of the projectiles in an iron mould, but the 
results of the firing inst armour plates proved the 
weakness rather than the strength of such a projectile, 


SPHERICAL SHRAPNEL SHELL 


and the “entire chill” system was superseded by that 
which is now in use, viz., an iron-chilled point with sand- 
mould body. The chill was at first made in one piece, and 
a“ chill” involved considerable trouble and expense. It 
was found necessary to turn it out to the proper curve 
form, leaving a clean surface. It was not unusual to find, 
where every precaution had not been observed, that the 
first cast would destroy it; and even with all the care 
possible, the life of a chill under these conditions was of 
short duration, a successful chill only standing from ten to 
fifteen casts before requiring renewal. It was felt that 
this expense must be reduced, and a proposal was made to 
bore the existing chills out sufficiently large to accept a 
lining. This proving a great success, the casting of the 
linings became a matter of interest. The moulding and 
casting of the linings are now executed with metal-turned 
patterns and every degree of care. e interior of the 
lining is not turned, as was the case in the solid 
chill, but left with the skin of the casting on. In 
order that the head of the projectile may be perfectly 
concentric with the recess in the body of the chill, which 
receives the body part of the moulding-box, the exterior 
of the lining is turned to fit exactly the body of the chill. 
They have thus ensured two great advantages :—First, the 
casting being light, they are enabled to get a much closer 
texture of iron in the lining than could be expected in the 


SPHERICAL COMMON SHELL. 26CWT, 
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larger mass of the chill. Second, having the mould skin 
retained, they are enabled to get from forty to sixty casts 
out of the same chill; and when the chills are worn out, 
they are easily and quickly replaced. The introduction of 
the lining, however, presented a difficulty which, although 
since entirely overcome, is still of such importance as to 
deserve a passing notice. While aiming at keeping the 
point and body of the projectile mould perfectly 
concentric, the line formed between the chill and lining 
by virtue of unequal expansion and contraction gave 
room to particles cf sand becoming imbedded between, 
and a repetition of this evil, besides causing the 
point to be excentric, resulted in the destruction of 
the lining, either by altering its form, or more gene- 
rally breaking it. Altogether, it will be seen that a 
slight inclination or slope given to the outer lip of the 
lining acts in such a manner as to throw any sand to the 
surface or face of the sand mould without affecting either 
chill or mould. It is now proposed to supersede the 
studded projectile by one which shall be rotated by what 
is termed a “studded gas-check.” The studs form a 
weak point in any projectile, more especially so in one 
intended for The pro shell will 
be cast with a peculiarly serrated base, which will do 
duty by sustaining the gas-check, which in its turn will 
be called upon to do the duty previously done by the 
studs, From 25 to 35 per cent. of the outturn is 
the most now used of Welsh iron. The remainder is made 
up of old guns, old shell, and the scrap produced in manu- 
facture, a very ordinary mixture being— 


Welshiron .. .. 50 
Old spherical shell .. 80 per 
Serap 20 

109 


The author described at considerable length the plant in 
the foundry, and went on to deal with the statistics of 
output. The largest output of spherical shells of all sizes 
in one year—1859-60—was 1,937,000, or nearly two mil- 
lions ; and the weight of iron consumed in their manufac- 


ture, irrespective of that melted for pig, &c., was nearly 
20,000 tons. Sice the introduction of elongated projec- 
tiles this quantity and amount has never been required ; 
indeed, only such an exceptional period as the above could 
have necessitated such a demand, for it will be remem- 
bered we were entirely without stock of any kind, and 
wholly dependent on outside aid to furnish our require- 
ments. ‘Taking four ordinary years, it would be found 
that the average consumption of iron varies from 5000 to 
8000 tons annually, and that a mean of the numbers of 
projectiles may be taken at a quarter of a million. The 
_ concluded with a brief account of the Rifle-shell 
actory as it was, 


On Wednesday no discussion took place on the “nag 
papers, the whole time available—about an hour an 
a-half—being occupied by Dr. Siemens in accusing the 
War-oftice of taking his inventions without acknowledg- 
ment, and explaining that the Siemens furnace referred to 
by Colonel Maitland was not built from his designs, but 
from those of one of his ex-draughtsmen, and that its 
failure had injured the reputation of his furnaces to such 
an extent that he had lost £30,000; and by Sir Henry 
Bessemer in recounting his experiences in trying to get 
the War-oftice to accept steel asa material for guns twenty- 
seven years ago. 

Colonel Maitland replied in a few well-chosen words, 
which were received with considerable applause, and the 
members then adjourned to the Westminster Palace Hotel, 
where luncheon had been provided by the local committee. 
At 2.15 a large party proceeded by special train to Wool- 
wich, An idea of what they saw ia this immense establish- 
ment will be gathered from an account of the Arsenal 
published in our impression for 30th September, The annual 
dinner of the Tnstitute was given in Willis’s Rooms the 
same night. 

We must reserve until next week our report of the pro- 
ceedings of yesterday—Thursday. 


BILLINGSGATE MARKET AND THE TOWER 
BRIDGE. 

Tue evident intention of the Metropolitan Board of 
Works to promote the establishment of a new fish market 
has roused a strong opposition among the City authorities, 
whose desperate denials of the shortcomings of Billings- 
gate would excite amusement among Londoners were not 
the matter one of such grave importance. Some mem- 
bers of the Common Council are thorough, and are deter- 
mined not only to retain the market in the City, but to 
keep it on its present site, the remedy they offer for its 
acknowledged evils being “the improvement of the ap- 

roaches.” To those who know the neighbourhood of 

wer Thames-street, Tower-street, and Eastcheap, and 
who have witnessed the crowd of vans waiting to dis- 
charge railway-borne fish, and the greater crowd of fish- 
mongers’ carts waiting to carry it all back again, the 
impossibility of obtaining sufficient space is manifest; 
but the City is strong, and has so often resisted reform, 
that it would be dangerous to make light of their power 
to do so now. It is, however, neither our duty nor inten- 
tion to discuss the question of the fish supply, but rather 
to draw attention to certain features of the case which do 
not appear to have been considered. 

The question of a new bridge over the Thames has been 
shelved for a time, the preposterous approaches of the 
high-level bridge having neutralised the benefits which 
that structure would otherwise have conferred. Sooner or 
later a low-level bridge must be erected in the vicinity of 
the Tower, and the removal of Billingsgate Market will 
do much to promote so desirable an event. For the prin- 
cipal arguments against the low-level bridge were the 
hindrances it would present to fishing smacks coming up 
the river, and the vast sums which would be needed to 
compensate the whartingers who would lose the sea-going 
traffic. The extent of wharf frontage which would be 
affected is already diminished by the length of the Custom 
House quay, whose business is not of a kind to be injured 
by a bridge below; and if Billingsgate be also deducted 
from the opposing interests, the question of compensation 
will be further lightened. On the other hand, if the 
present market be perpetuated and extended—it is pro- 
posed to add the Custom House quay to it—it will by the 
creation of new interests enhance greatly the cost of the 
reform, which will eventually be forced upon the City 
when the nuisance of the market and the need for a bridge 
can no longer be endured. On either side of the Thames 
a million of inhabitants will be benefitted by a low-level 
bridge, and till their interests are considered no plan for 
dealing with the wharf space between the Tower and 
London Bridge can be properly discussed. The present is 
an opportune time for re-opening the question of a bridge, 
because the tendency of the port of London to move 
towards the sea has lately become more apparent. The 
filling up of St. Katherine’s Dock is already contemplated ; 
the recent inauguration of the Albert Dock is to be fol- 
lowed by new docks at Dagenham and Tilbury; and the 
supposed necessity for bringing masted vessels to London 
Bridge should no longer hinder so manifest an improve- 
ment. These points were fully discussed in our columns 
in 1878, and the arguments then put forward in favour of 
a bridge have increased in force. If the City authorities 


rsist in their endeavours to retain and improve 
Billingsgate, not only should they be opposed 
on the score of the fish 


supply, but also in the 
interests of bridge communication tor eastern London ; and 
in these interests must be included those of the Metropo- 
litan and District Railways, for now that these lines are to 
be continued to Trinity-square, with a station on Tower- 
hill, at the very foot of the proposed bridge, the latter, if 
properly constructed, will extend the advantages of the 
railway to the south side of the river, and will act asa 
valuable feeder to the railway traffic. If the eastern 
parishes and Sir Edward Watkin will combine their 
forces, the bridge will assuredly be built, 
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RAILWAY MATTERS, 


Tue Adelaide and Suburban Tramway Company has declared a 
10 per cent. dividend, after making ample provision for wear and 
tear and depreciation. 

THE new loan recently contracted by the Victorian Government 
included £2,500,000 for the construction of railways. The profit 
on railways during the past year amounted to £750,000. 

Ir is stated that while the express train, conveying the Prince 
and Princess of Wales, Princess Louise, and the Marquis of 
Hartington from Ballater on Monday, was near Dinnet station, a 
tire of one of the engine wheels broke, and another engine had to 
be procured, 

In Maine and New Brunswick, the Railroad Gazette says, there 
are some stickers in the way of names, but what work would an 
American brakeman make of Cuautillan, Teoleyucan, Huehuetoca, 
Tlanepantla, and Atzcapotzalco, all of which are stations on the 
Mexican national road. 


THE railway bridge over the canal at Leeds, on the London and 
North-Western Railway, was on Tuesday afternoon the scene of 
an accident similar to two others which happened within the past 
fortnight. As the 1.40 p.m. train from Leeds to Manchester was 
passing over the bridge, five carriages at the rear left the rails and 
caused a block for four hours. None of the carriages were over: 
turned, but several passengers were shaken. 

A MAP of the Great Eastern Railway, showing its connections 
with the London, Tilbury, and Southend Railway, and other lines, 
is published with the Monthly Circular of Mr. W. Abbott. This 
shows the already existing railway facilities for communication 
with the new Dagenham Desa, and the proposed new Tilbury 
Docks, when these two great works are completed ; and the com- 
munication with Gravesend, which will be opened up by the new 
line to be made by the London, Chatham, and Dover Company, 
from near Longfield. 


A BaD accident recently occurred on the Hobson’s Bay Railway, 
Victoria, caused by the fracture of the tire of one of the wheels 
of a carriage in an express train. This carriage and two others 
following it immediately went off the line, and were precipitated 
over an embankment and smashed to pieces. Four of the passengers 
were killed, and about twenty others more or less injured. The 
causes which led to this fracture may be developing in a large 
number of tires of the same age, so that great care should be 
exercised, in inspecting them, and all those that have run a large 
number of miles, unless of tolerably hard crucible steel, should be 
taken off and annealed. 


A NkW system of manipulating old rails is described by the Iron 
Age as about to be put in operation at the Sedalia Rolling Mills, 
U.S. “It provides for a combination of rolling and forging, by 
which they are enabled to splice and weld together two or more 
short rails, making them into one of usual length. They also 
manufacture steel frogs from solid steel, or in several parts welded 
together, as may be desired, and also weld solid frogs for crossings 
from either steel or iron rails, By this machine they are capable 
of converting old, poor-shaped, and other odd-shaped, old-fashioned 
rails into fish joints as perfect as new iron, the increase in dur- 
ability by the rails being hardened and steeled, steel facing, 
splicing of short, &c., as compared with blacksmithing or hand 
work, being accomplished at a slight expense. The revolving 
hammer by which these great effects are produced is composed of 
a concentric ring enclosing six revolving swage collars running at a 
speed of 850 revolutions per minute, striking 5000 blows per 
minute, or thirty blows to the inch on the moving rail while being 
rolled and held in the grasp of the rolls as if by a vice, thoroughly 
welding the fibres, renewing the life so that the iron becomes 
steeled, and almost, if not quite, equal to steel. This gives it at 
least a threefold life as compared with new iron.” 


At the meeting of the Mersey Docks and Harbour Board this 
week, Mr. Holt said that there were two resolutions of the Works 
Committee on the subject of the Mersey Railway Company, which 
was busily constructing a tunnel under the river. The first 
referred to a communication from the company agreeing to the 
terms on whieh the board let them a piece of land at Birkenhead 
for sinking a second shaft. The other resolution had reference to 
an agreement for letting the company additional land on the 
Liverpool side of the Mersey, in a south-easterly direction from 
their present holding at the George’s Dock passage. This would 
allow the company to sink a second shaft on the Liverpool 
side of the river. The company profess to carry on their work 
both at the heading and main tunnel with the utmost possible 
speed, and they required a second shaft in order to remove the 

ébris from the larger undertaking. The committee wished to give 
every opportunity to the company for proceeding with the works 
consistent with guarding their own position both at present and in 
the future. Mr. Forwood rejoiced that the committee had granted 
facilities to make the tunnel, which was long wanted. Mr. Laird 
explained that the second shaft would reduce the time for com- 
pleting the works by about six months. The recommendations 
were adopted, 


Or the 265 persons killed and 509 injured on our railways during 
the first six months of this year from causes other than accidents 
to trains, rolling stock, permanent way, &c., including accidents 
from their own want of caution or misconduct, accidents to 
persons passing over level crossings, trespassers, and others, 32 of 
the killed and 371 of the injured were passengers. Of the latter, 
9 were killed and 33 injured by falling between carriages and 

jatforms, viz., 4 killed and 20 injured when alighting from, and 

» killed and 13 injured when getting into, trains ; 8 were killed and 
244 injured by faliing on to platforms, ballast, &c., viz., 6 killed 
and 230 injured when alighting from, and 2 killed and 14 injured 
when getting into trains; 7 were killed and 3 injured whilst 
passing over the line at stations ; 45 were injured by the closing of 
carriage doors; 2 were killed and 11 injured by falling out of 
carriages during the travelling of trains; and 6 were killed, and 35 
injured from other oauses. 37 persons were killed and 14 injured 
whilst passing over railways at level crossings, viz., 27 killed and 11 
injured at public level crossings, 5 killed at occupation crossings, 
and 5 killed and 3 injured at foot crossings. 136 persons were 
kil'ed and 63 injured when trespassing on railways; 32 persons 
committed suicide on railways ; and of other persons no specifically 
classed, but mostly private people, having business on the com- 
panies’ premises, 28 were killed and 56 injured. 


PROBABLY the quickest work ever done on track in America 
was on the special road laid for the late President Garfield’s train at 
Long Branch. Assistant superintendent Stearns, of the Central 
Railroad of New Jersey, telegraphed B. Murtaugh, track master, 
at 12.46 = on og, cower 5th, to lay new track from the main 
line at Elberon to Francklyn cottage, a distance of 3420ft. At 
3 p.m. the first ground was broken with but 12 men ; after 3 p.m. 
each train brought men until 7 p.m., when 351 skilled trackmen 
were on the ground ; the construction train with sleepers and switch 
material arrived at 7.15. The first rail was laid at 7.45 p.m. and 
the last rail at 2.40 the morning of the 6th, when all stopped work 
till 5, at which time work was resumed, and at 9 a.m. the 3420ft. 
of new track was completed and an engine ran several trips over it 
to test it. The following is a ~ oe of material used : Sleepers 
1767; fish joints, 203; railro spikes, 36001b.; cut spikes, 
1001b.; plank for road crossings, 4000ft.; handled and used 300 
cubie yards of earth and cinders for grading and surfacing track. In 
addition to the above there were: Station lamps, 14; hand lan- 
terns, 36, and 14 two-horse teams with their drivers, volunteered 
and did good work. Only 15 hours and 20 minutes in making and 
surfacing 3420ft. of track. George W. Abbott, track master from 
Somerville, assisted Mr. Murtaugh, and assistant-general superin- 
tendent Stearns was on the ground most of the time. The receiver 
subsequently issued an order thanking the officers and men for their 
prompt and effieient work, 


NOTES AND MEMORANDA. 


“OrricrER de l’Instruction Publique” has been added by the |} 


French Government to the honours conferred upon Dr. C. W. 
Siemens. 

THE longest span of telegraph wire in the world is stretche 
across the Kistnah river from hill to hill, each hill being 1200ft. 
high, between Bezorah and Sectanagrum, in India. The span is a 
little over 6000ft. in length. The Scientific American says that the 
only mechanical contrivance used in stretching this cable across the 
river was a common windlass, 

CELLULOID may be used for preserving engravings, clichés, and 
stereotypes. The process employed for this purpose, we learn 
from La Nature, consists in taking an impression of the engraved 
block by means of a special cement, which receives the impression 
and rapidly hardens. The presses used to take the first impression 
are heated, and the sheet celluloid is then used to take the counter 
impression from which to print. Celluloid thus gives an exceed- 
ingly clear reproduction of speci of lace and other fine work 
with difficulty obtained in any other way. 

AccorpING to an address by the Hon. John Jay Knox, Comp- 
troller of the American Currency, at the annual convention of the 
American Bankers’ Association at Niagara Falls in August last, 
“There is not sufficient gold or silver coin in ‘the country with 
which to pay for the one-twentieth part of the products of the 
present year ; but the machinery of the bank, with its system of 
checks, and bills of exchange, and Clearing Houses, can pay for it 
all in dollars, every one of which will be an equivalent of the true 
standard dollar at twenty-five and eight-tenths grains of gold, nine- 
tenths fine.” 

A METHOD for determining the total solid matter in solution in 
different waters is described in the Journal of the Chemical Society, 
by Dr. Mills. The method is based on the fact that if a small 
glass bead with an attached weight is allowed to ascend in a saline 
solution of known strength, it will rise more slowly, the greater 
the amount of solvent present. Experiments are given showing 
that the rate of ascent is also dependent on the nature of the 
soluble matter, i.¢., on the viscosity of the solution. For detectin 
variations in the solids in the same water, for a standar 
solutions, &c., the bulb method is likely tu be useful. Experiments 
detailed in the same paper lead Mills to regard the specific gravity 
of a potable water as a direct indication of the quantity of total 
solids in solution, 

AN electro-magnet of enormous dimensions has lately been made 
by Messrs. von Feilitzseh and Holtz for the university of Greifs- 
wald. The case is formed of twenty-eight iron plates bent into 
horseshoe-shape, and connected by iron rings so as to form a 
cylinder 195 mm. in diameter. The height is 125 ctm.; the total 
weight 628 kilogr. The magnetising helix consists of insulated 
copper plates and wires having a total weight of 275 kilogr. With 
fifty small Grove elements the magnet will fuse in two minutes 
40 grammes of Wood’s metal in the Foucault experiment. The 
plane of polarisation is rotated in flint glass after a single —- 
The core of the largest magnet hitherto known, that of Plucker, 
weighed 84 kilogr. and the wire 35 kilogr. 

NICKEL was at one time deemed infusible, and at best only 
metalloid. It is many years since that its infusibility was con- 
quered, and now pure nickel may be procured in almost any form. 
The latest achievement in this direction appears to be the success- 
ful reduction of iridium from its ores by Mr. John Holland of Cin- 
cinnati. By mixing a certain percentage of phosphorus with the 
ore, the metal can, according toa new American monthly maga- 
zine entitled Progress of Science, be melted and run into bars; the 
»hosphorus can then be eliminated by heating the bars to a white 
bon in the presence of lime. The metal cannot be forged or filed 
nto shape, but is cut with a revolving copper disc and emery and 
oil or water. Its use has been suggested as electrodes in lieu 
of carbon in the electric lamp. 


Prorerssor Lorenz of Copenhagen, has been employing two 
methods for obtaining the lucting power of metals for heat and 
electricity, and gets these results : (1) For the better conducting 
metals, a confirmation of Wiedemann and Franz’s law, that the 
ratio of the two conductivities, both at Odeg. and at 100deg. is 
nearly constant; in the inferior conductors it increases much 
with decreasing conductivity; (2) in all metals except iron, 
is constant, and approximately equal to 1°367 
100 0 


and k denoting the conductivities for heat and electricity respec- 


the ratio 


tively.) Thus, forabsolute tempe:ature 7, = 7 x constant. 


A GERMAN economist has taken the pains to examine compara- 
tive statistics concerning the use of matches, and has come to the 
conclusion that Germany surpasses all other countries in the con- 
sumption, which he sets down to the almost universal custom of 
smoking. In Germany the daily consumption of matches is from 
ten to fifteen per head of the population: in Belgium about nine ; 
in England eight; in France six. eir consumption diminishes 
steadily and naturally from north to south. The total daily con- 
sumption for all Europe is estimated at two milliards of matches, 
which gives an average of six or seven per head. Reckoning the 
weight of a match at a decigramme, this consumption will repre- 
sent a daily absorption of 200,000 kilogrammes of wood. So that 
Europe uses up —- the immense quantity of 725 millions of 
—— or more than 80,915 tons weight of wood in matches 
alone. 


THREE machines are exhibited in the Paris Exhibition which 
must be of great interest to all electricians, and which will here- 
after be of historic importance. These are three magneto-electric 
machines, constructed by Professor Pacinotti, of the Cagliari 
University, and well known to fame by his invention of the ring- 
shaped armature as used in the Gramme and Brush machines. 
The first machine of this kind, made by Pacinotti at Pisa in 1860, 
is exhibited, as well asa second machine made by himin 1873. The 
second is a dynamo-electric machine in which a shunt is employed 
so that the current is divided between the fixed electro-magnet and 
the resistance, two pairs of brushes making contact with the 
different segments of a commutator. The third machine exhibited 
was constructed in 1878 from a model made three years previously, 
and is a direct application of Arago’s experiment, showing the 
deflection of the magnetised needle by a revolving copper disc, the 
=_— effect being derived from the induced current in the copper 

ise. 

ACCORDING to MM. Behm and Wagner’s Bevilkerung der Erde, 
Europe has now a population of 315,929,000 inhabitants; Asia, 
834,707,000.; Africa, 205,679,000 ; America, 95,405,000; Australia 
and Polynesia, 431,000 ; the Polar regions, 82,000; giving a total 
for the globe of 1,455,923,000, being an increase of 16,778,000 
according to the latest known censuses. At the end of 1877 Germany 
h2d a population of 43,943,000; Austria and Hungary—1879— 
of 38,000,000 ; France—1876—of 36,900,000; Turkey in Europe, 
of 8,860,000; Russia of 87,900,000. In Asia, China possesses 
434,900,000 inhabitants; Hongkong, 130,144, Japan, 34,300,000 ; 
according to the census of 1878. The British possessions in India 
number 240,200,000 people—an estimate made before the census of 
this year—the French possessions 280,000 ; Cochin China, 1,600,000; 
the East India islands, 34,800,000 ; the islands of the South Sea, 
878,000. The area of Africa is estimated at 29,383,000 square 
kilometers, divided as follows:—Forests and cultivated land, 
6,300,000; savannahs, 6,235,000; steppes, 4,200,000; deserts, 
10,600,000. The inhabitants of British North America number 
3,800,000 ; of the United States, 50,000,000 ; of Mexico, 9,485,000; 
and of Brazil, 11,100,000. The Polar regions extend round the 
Arctic circle with an area of 3,859,000 square kilometres, and the 
Antarctic regions about 600,000. The population of the former is 
small, with the exception of Iceland, which has 72,000, and 
Greenland 10,000. 


MISCELLANEA. 
A BLOCK of stone, 65ft. long, 30ft. wide by 10ft. thick, has been 
quarried on Spoon Island, Queen’s County, New Brunswick. 

THE Phosphor-Bronze Company, Limited, has been awarded the 
highess or¢er of merit and gold medal at the Adelaide Exhibition, 
for phosphor-bronze, and articles made therefrom. 

THE engineer of Ottawa has reported against the proposal to 
light the city by electricity. The present cost of doing so by gas 
is stated to be £2546. Electricity generated by steam would cost 
£4960, and, if water power were utilised, £3200. 

Ar the Nepean—Adelaide—Waterworks 350 men had, at receipt 
of last mail, struck for higher wages; they demanded 8s. per day, 
instead of 7s. Gd. they were receiving, and they also required two 
intervals during the day of a quarter of an hour each for smoking. 

Ir seems that the earthquake in the Abruzzi was far more 
destructive than was at first thought. ‘The Commission of Succour 
reports that of 1340 houses, seventy-nine must be re-built, and 618 
have been rendered uninhabitable, so that about four-fifths of the 
population are without shelter. 

In view of the opening of the St. Gothard Railway, it is pro- 
posed to connect the Adriatic with the Lago Maggiore by a system 
of canals, of which the termini will be at Venice and Magadino, 
in the Canton of Tessin. As the Po and the Cavour Canal can be 
utilised, the undertaking will be neither difficult nor costly, and a 
group of Italian ose en have promised their financial co- 
operation. 

THE Chinese Ambassador, Mr. Li-Fong-Pao, and suite, on their 
return from The Hague, on Monday, the 3rd inst., inspected the 
extensive wire, wire-rope, and telegraph cable works of Messrs. 
Felten and Guilleaume, at Carlswerk, Mulheim-on-the-Rhine, and 
101, Leadenhall-street, London, this firm having supplied the 
galvanised wire for the Chinkiang Tientsin Telegraph Line, as well 
as the wire rigging and hawsers for the Chinese men-of-war which 
are now being built in Germany. 

THE dimensions of the new ironclads of which the Italian Admi- 
ralty have recently ordered the keels to be laid down within the 
month, one in the dockyard at Spezia, and the other at Venice, are 
as follows :—Length, 100 metres; immersion, 7 metres 65 centi- 
metres ; displacement, 10,000 tons ; engines, 10,000-horse power, 
giving a presumed velocity of sixteen miles per hour. The cuirass, 
which is to extend over a length of 55 metres, will be 45 centi- 
metres thick and 40 at the bulwarks and turrets. The guns are to 
be of the kind which, three years hence, when the ships are ready 
for them, shall have been found by experience and experiment to 
be the most useful. 

On the afternoon of the 10th inst. an iron screw steamer, the 
Zuid Holland, of 2270 tons gross register, and 220-horse power 
nominal, for the Rotterdam Lloyd’s Mail Line between Holland 
and Java, was launched from the yard of Messrs. Raylton, Dixon, 
and Co. The dimensions of this vessel are:—Length, S1lft.; 
breadth, 37ft.; depth, 27ft. She is classed 100 Al at Lloyd’s, and 
will be fitted with cabin accommodation for first-class passengers 
in large deck-house, specially arranged for good ventilation, and 
containing large saloon panelled in polished marble. This vessel is 
the sixth which has been built for the same line by Messrs. 
Raylton, Dixon, and Co., and isa sister-ship to the s.s. Utrecht, 
also trading between Kotterdam and Java. 

We have received a copy of a new edition of section 1 of the 
voluminous catalogue of the machinery constructed by Messrs. 8. 
Owens and Co. This part contains illustrations and descriptions 
of pumps of every kind, except the centrifugal made by the firm, as 
employed for domestic, agricultural, manufacturing, and indus- 
trial pw , and as supplied to deep or shallow wells, for 
pumping liquids and semi-liquids, and as worked by steam, horse, 
wind, water, and hand-power. It also contains illustrations and 
particulars of hydraulic rans, fire engines and fire pumps, pumps 
for railway stations and public places, sluices, water wheels, water 
carts and barrows, and the various fittings and pipes required for 
the installation of hydraulic machinery. It contains a good index 
and is neatly got up. 

THE first manufactory of translucent porcelain in the United 
States, the Engineering and Mining Journal says, has recently 
been established in New Orleans by Mr. Eugene Surgi, who has 
engaged the services of Mr. d’Estampes, formerly director of a 
porcelain factory at Vierzan, France. The latter had already 
started the business in New Orleans in a small way, but was im- 
porting his kaolin from France, being ignorant that kaolin of the 
requisite quality could be obtained in the country. The firm of 
capitalists who took over the business of Mr. d’Estampes for the 
purpose of conducting it on a large scale, caused a search to be 
made for the proper kind of kaolin, and ultimately found it in 
Robertson County, Texas, on the line of the Houston and Texas 
Central Railroad. The first batch of the new porcelain has been 
drawn from the kiln, and is said to be excellent ware, though a 
little off colour from the dampness of a new kiln. 


THE School of Art Wood Carving, Albert-hall, South Kensington, 
in connection with the City and Guilds of London Institute for the 
Advancement of Technical Education, has reopened after the usual 
summer vacation, and we are requested to state that free student- 
ships in both the day classes and the evening classes are at present 
vacant. These studentships are maintained out of funds provided 
by the City and Guilds of London Institute for the Advancement 
of Technical Education. The day classes are held from 10 to 5 on 
five days a week, and from 10 to 1 on Saturdays. The evening 
classes are held from 7 to 9 on four evenings a week, viz., Monday, 
Tuesday, Thursday, and Friday. The fees for day students are £2 
a month, or £5 a quarter; the fees for evening students are 15s. a 
month, or £2 a quarter. All necessary information, with forms of 
application and prospectuses of the school, may be obtained by 
letter, addressed to the Secretary, School of Art Wood Carving, 
Royal Albert-hall, Kensington, 8. W. 

On Wednesday morning a fine steamer, intended to carry the 
mails and passengers between Lisbon and the Portuguese settle- 
ments, on the West Coast of Africa, was launched from the yard of 
Earle’s Shipbuilding and Engineering Company, Limited, at Hull. 
She was named Angola by Mrs. Hy. Tatham, of London, and is 
sister vessel to the s.s. Portugal, recently completed by Earle’s 
Company for the Empresa Nacional of Lisbon. She is a spar- 
decked ship of about 2000 tons gress register, built to c 
100 Al Lloyd's, and is 290ft. long p.p., 35ft. beam, and 25ft. Gin. 
deep. She has accommodation for 60 first-class and 30 second-class 
passengers, as well as third-class passengers. She is to be brig- 
rigged, and has provision for carrying 400 tons water ballast. 
She will be propelled by compound engines of 220 nominal horse- 
power, having cylinders 40in. and 72in. diameter and 45in. stroke, 
which will be supplied with steam from two large boilers, the 
working pressure of which is 80 lb. 

AN extensive landslip has occurred on the side of the river 
Severn, at Broseley. One of the hills which border the river at 
this point has recently given way, falling towards the river, and .. 
carrying with it the Severn Valley Railway, which runs through 
the hill. Within a short period the railway has been lowered by 
the slip to the extent of five yards, thereby necessitating continual - 
attention and expense on the part of the Great Western Railway 
Company in keeping up the level. The slip has now assumed a 
serious aspect, and at one point, near Jackfield, the river has been 
so narrowed by the fall of earth as to be scarcely navigable. The 
fall continues daily, and is placing in jeopardy the buildings upon 
the hill. With the view of taking immediate measures for prevent- 
ing loss of life, or any further damage to property, a trial shaft has 
been sunk for the purpose of ascertaining the depth of the slip, 
and it is thought so wort that a scheme may be adopted to 
prevent the slipping of the hill. A report upon a slip at this point 
was made to the House of Lords some time since, The slip is 
100 yards in breadth, and upon the land affected there is a church, 
as well as other buildings, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 
C.—A. Twiermrver, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Supscriper.—Carey, Bird, and Co., Philadelphia, U.S.A. 

R. T. (Preston).—G@raham on * Steam pan 3 the Indicator,” published by 


nr. 

A. D. C.—You will finda full account of the docks in our impression for the 
week of the opening, and the subsequent week in July, 1880. 

SrrRains ON CRANE Posts.— We have in type a large number of letters on 
this subject, which we are compelled to hold over till next week because of 
he = length of our report of the proceedings of the Iron and Steel 
nstitute, 


MOY’'S BOILER, 
(To the Editor of The Engineer.) 

Sir,—In your notice of my 5 napnnuad boilers—No. 866, 1881—-you have 
spelt my name incorrectly. y name is not May, but your obedient 
servant, Tuomas Moy, 
37, Farringdon-street, E.C., October 8th. 


BOOKS ON MILLING. 
(To the Editor of The Engineer.) 
Sir,—I shall be glad if you will allow me to ask in your columns where 
1 can get useful tical books on milling. I have asked several book- 
sellers, but they know of no works on the subject. Surely there must be 
some works of a practical character suitable for one who wants to start 
a mill in a new country, but who is a Novice, 


VELOCITY AND MOMENTUM. 
(To the Editor of The EBagineer.) 

Sir,—Allow me to correct a mistake in the solution of the problem on 
velocity which appeared in a recent issue. The answer to the second 
— is wrong. This is my solution of it. Lett = time of body in 
falling, S = space described. Then in the case of the body S = }ft.?, 
in the case of sound 8 = 1125t. But by hypothesis these are equal. 
§ft.2 = 1125t, and = g = 32-2 (accelerating force of gravity). 

*, 16°1 @ = 1125¢ 


Now 8 = }ft.? 
161) ~ 161 
= 78,610°2ft. answer; or, finding ¢ above to be 69°875, we have S = 16°1 x 
69°875)2, which gre same result. 
In the above the resistance of the air is neglected. H. Roire. 
Brighton, October 12th. 


SUBSCRIPTIONS. 

Tur Enorneer can be had, by order, from any newsagent in town or country 
at the varius rauway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Hals-yearly (including double numbers)... .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tur ENGINEER is registered for transmission abroad, 

Cloth Cases for binding THe Encinrer Volume, Price 28. 6d each. 

Many Volumes of Tuk Enoineer can be had price 18s. each 

ign Subscriptions for Thin “ Copies will, until further notice 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENoineeR weekly and 
| nage Subscriptions sent by Post-office order must be accompanied by 
of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, tish Gui Canada, Cape of Good Hope, Denmark, 

t, France, Germany, Gibraltar, Italy, Japan, Malta, Natal, 

erlands, New Brunswick, Newfoun d, South Wales, 

New Zealand, Port , Roumania, Switzerland, Tasmania, Turkey, 

United States, West it of yar hae Indies, China via Southamp- 
Cyprus, £1 16s. India, £2 0s. 

ill in London, — Austria, Buenos Ayres, and 

Greece, Ionian Islands, sec, Panama, Peru, Russia, Spain, 

eo, Ceylon, Java, and Singapore, £2 0s. 6d. 


arity cannot be gueranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 

oe, are to be addressed to the Publisher, Mr. George Leopold Riche ; 
letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand. 


DEATH. 
On the 5th inst., at Valencia del Ventoso, S; , of fever, ALEXANDER 
Mawson Rymer-Jones, Assoc. Memb. Inst. C.E., second son of the late 
Prof. T. Rymer-Jones, F.R.S., aged 36 years. 
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THE IRON AND STEEL INSTITUTE. 


Tur members of the Iron and Steel Institute have every 
reason to be satisfied with the meeting which terminates 
to-day with an excursion to Newhaven and Brighton. 
The papers read have been very good. They were short, 
to the point, and eminently adapted for discussion, so time 
has not hung heavily within the hall of the Institution of 
Civil Engineers, courteously placed at the disposal for the 
nonce of the kindred society. It is, perhaps, to be re- 
gretted that but a few took part in the discussions; yet it 
cannot be denied thai the metallurgical world is always 
ag to listen when Sir Henry Bessemer, Dr. Siemens, or 

. Snelus or Mr. Riley speak. Both the first-named 
gentlemen sacrificed, we think, something of their dignity 
when they assailed on Wednesday, through Col. Mait- 
land, successive English Governments, and Col. Maitland 
made a good point, and used an unanswerable argument, 
when he pointed out that everybody did not share Sir 
Henry Bessemer’s confidence in ‘steel twenty-seven years 


ago, and that Government Departments must have some 
consideration for taxpayers. The price of steel, even if it 
could have been obtained in quantity at the time named, 
would alone have sufficed to prohibit its use for guns until 
a cheaper material had been tried and failed. Mr. 
Bessemer’s experience of steel was limited in the extreme 
a quarter of a century ago; and we may point out that 
for many years subsequently he failed to produce with 
— and certainty a material fit for guns. We can 
only deplore the fact that Sir Henry thought it desirable 
to accuse Sir W. Armstrong of pronouncing from unworthy 
motives, his steel unfit for guns, _ Sir Henry has enjoyed 
such a measure of success, and attained to such colossal 
fame and fortune, that he has not even a poor inventor's 
excuse for raking up accusations based on transactions 
which took place twenty-five years don 
We willingly pass from this episode in the proceedings 
of the Institute to more genial topics. The paper read by 
Mr. Allan contains the most important and_startlin 
announcement which has been made in connection wit 
steel since the basic process was first described by Messrs. 
Thomas and Gilchrist. The paper,and Sir Henry Bessemer’s 
comments on it, must be taken as a whole, in order that 
they may be fully appreciated. It has been argued over 
and over again that steel is a perfectly homogeneous mate- 
rial. The steel makers have raved and torn their hair in 
their endeavours to persuade the public at large, and pos- 
sible consumers of steel in particular, that they could supply 
a metal which was always and everywhere the same. It 
was interesting to hear Mr. Allan, representing a very 
e and important steel works, coolly ignoring all this, 
and asserting that steel ingots were like bad glass, with all 
the elements on which their quality depended irregularly 
distributed through the substance of the metal. Sir Henry 
Bessemer, following the same course, cheerfully told his 
hearers that it was so impossible to get uniformity of 
texture that one side of a table knife would differ from 
another. Thus, while engineers and physicists were 
racking their brains to account for the anomalies presented 
by steel—as, for exemely, in the case of the Livadia’s 
boilers—it seems that the steel makers knew all along— 
some of them, at least—not only that the want of 
uniformity existed, but why it existed; nay, more, 
they knew how to cure the disease. All that is 
needed to produce fine cutlery steel is the incorporation 
of the metal and the metalloids, by stirring in 
the ladle. We have no reason to doubt that Mr. 
Allan’s and Sir Henry Bessemer’s statements on this 
subject are accurately correct; but the circumstance that 
although steel has been made on a large scale for nearly 
twenty years by the Bessemer process, no one found out till 
the other day that by stirring it when melted it could be 
deprived of its worst faults, is not complimentary to the 
intelligence of those who made it. In future it is to be hoped 
that the stirrer will be found in all Bessemer steel works ; in 
some it iscertainly much wanted. If it can betaken as proved 
that stirring will render Bessemer steel in future perfectly 
homogeneous, this particular form of the metal will 
rapidly rise in favour, and stirred Bessemer ingot metal 
will perhaps supersede steel made by the Siemens-Martin 
process, The stirring which the latter metal undergoes 
while in the hearth may perhaps have conferred on it the 
qualities in which it is apparently superior to Bessemer 
metal. The new system will, however, bring both on a 
level ; and stirred basic steel ought to be made at asomewhat 
lower price than Siemens-Martin steel. Furthermore, 
once it is proved that this stirred steel is really and in all 
cases what it ought to be, once it has been shown that 
stirred steel is amar trustworthy, always and at all 
times, iron will have to give way absolutely, and a new 
era of construction will dawn on the world. We do not 
think we exaggerate when we say that the stirrer is, if 
Mr. Allan and Sir Henry Bessemer are right—and who 
shall say they are wrong?—competent to do more to popu- 
larise the employment of steel than any other invention 


brought before the world since Mr. Bessemer first blew a | f 


blast through molten iron. Nothing could be more em- 

phatic than Sir Henry’s statement that the stirred steel 

made by the He Bessemer Company is equal in all 

— to the very best crucible steel ever made in Shef- 
eld. 

It may be urged, perhaps, that these and similar state- 
ments apply only to the case of highly carburised steels 
suitable bor cutlery, but this cannot so. The presence 
or absence of a little carbon settles the question of hanrd- 


ait | 2e88 ; but soft steels require to have the silicon, ie em 


sulphur, and manganese equally distributed through them. 
The manganese should be present everywhere to do good, 
while the concentration of any of the other elements in 
particular places should be prevented, for the same reason 
that the police in foreign towns will not allow even small 
crowds to assemble, namely, lest they should do mischief. 
No matter from what point indeed we examine this ques- 
tion, it appears to be equally clear that the stirrer is the 
one thing needed to solve many problems, to reconcile 
certain conflicting interests, and to relegate many per- 
lexities, heart burnings, jealousies, and speculations to the 
imbo of the past. The only puzzle remaining will be, 
why did not someone long since use the stirrer? Another 
not less curious question is, why did not steel makers 
admit, before Tuesday, the 11th October, 1881, that the 
manganese and iron were not oy incorporated in the 
ladle or the ingot, that the gas was not perfectly 
driven out of the molten metal, and that because of this, 
steel played unheard-of pranks, and nearly ruined its 
reputation every now and then? If they had admitted 
this, a dozen or a hundred devices for stirring the metal 
would have been submitted to them for their adoption. 
We can hardly think that the steel makers have treated 
the engineers quite fairly in this matter; yet we can afford 
to let the present bury the past, if only the ificent 
results indicated by Mr. Allan and Sir Henry mer 
can be realised in the future, 


ENGINEERS FOR INDIA, 


In another will be found two letters from engineers 
residing in India, These communications criticise ly 


enough an article on Cooper’s Hill College which appeared 
in this journal of the 22nd of July, and they deserve to 
be noticed. Courteously but precisely our correspondents 
deny the truth of our statements, and would have the 
world understand that Cooper’s Hill men have given every 
satisfaction in India. In a word, while we have stated 
that Cooper’s Hill College turns out educated and accom- 
plished gentlemen, who are not engineers in the full 
sense of the word, Mr. Mallet and “Pew” assert 
that these gentlemen are in many respects competent 
engineers ; and that even if they are not when they arrive, 
the course of training which they have undergone enables 
them rapidly to acquire the practical part of their profes- 
sion. In proceeding to deal with these statements it will 
be well to point out that a great deal turns on the meaning 
attached to the more important words we have used. These 
are “engineer” and “competent.” Unfortunately they 
admit of wide latitude of interpretation,and tothemen whom 
our correspondents hold to be competent engineers weshould 
perhaps not dream of applying the term. When, however, 
we examine his statements closely, it will be seen that 
while Mr. Mallet disputes the accuracy of our statements, 
and the pertinence of our arguments, he admits that 
Cooper’s Hill men have much to learn when they get to 
India. Thisis precisely our contention, and if he concedes 
this he concedes all that we wish to demand. 


The whole question is of considerable interest and 
importance. It ought to be clearly understood that 
Cooper’s Hill was established not because engineers could 
not be got for India, but because they could not be got at 
the price which the Indixn Government was willing to pay. 
for their services. The training school for naval ra 
neers is precisely the analogue of Cooper's Hill. The 
Admiralty will not pay enough to induce good men to serve 
as engineers in ships of war, so they proceed to train boys 
to ultimately fill the vacant berths. This appears to be a 
favourite device with English Governments, and so far it 
has not answered very well. Stripped of the adornments 
with which the scheme is decorated to attract public 
favour, we find that the principle involved is simple, 
and in many respects extremely objectionable. Lads who 
know nothing about what is before them, are put to learn 
to be naval engineers. Their parents know still less, The 
pupil’s future is irrevocably fixed ; and when he comes to 
years of discretion ~ he finds himself, whether he 
likes it or not, a naval engineer for life, which 
is just what the Admiralty wanted. This is an attemnt 
to steal a march on the public, and to pay men less than 
their services are really. worth in the open market. The 
young men who went to Cooper’s Hill and their parents 
had, perhaps, their eyes open, but specious promises have 
blinded them to the fact that Cooper’s Hill College would 
have had no existence but for the fact that the Indian 
Government would not bid high enough for competent men. 
To all intents and purposes, however, Cooper’s Hill College 
may perhaps be said to have ceased to exist, for the present 
at all events. We desire to be clearly understood to say 
that within its’ walls all was done that could possibly be 
done there to turn out engineers. We find no fault on 
this score. But we repeat that it is simply impossible for 
any course of college training to make a civil engineer. 
On this point a considerable amount of misapprehension 
seems to exist. It is held by a great many persons that 
engineers can be developed in libraries ; and that lectures 
al duane will teach all that an engineer needs to 
know. This theory is based on another—to wit, that the 
engineer has nothing to do but design works, and make 
calculations, and determine dimensions, and elaborate 
details on paper. This is a complete mistake. The 
engineer has to do all this, and a great deal more. He has, 
for example, to control men, to look after accounts, to 
attend to questions of transport, to consider wages, and, in 
short, to transact a great deal of administrative work 
which is not engineering at all in one sense, and the very 
highest type of engineering in another. Again, the un- 
oreseen is continually turning up, especially in new 
countries ; and it can never be dealt with properly for the 
first, or even for the twentieth time. aw time an 
engineer gets into and gets out of a difficulty, he learns a 
lesson of the utmost value; and nothing developes that 
quality known as resource so much as constantly drawing 
upon it. Men trained in colleges know nothing about 

ministrative details. The best man ever turned out by 
Cooper’s Hill College could not take charge of a 
contract, manage his men, buy his materials in the cheapest 
market, — for the transport of them at the smallest 
cost, or attend to any one of a hundred different things 
which claim the constant attention of the competent and 
conscientious enginee:. Our correspondents appear to 
think that we dis Cooper’s Hill men because we 
have implied that they are ignorant of much that the fully 
trained engineer has at his fingers’ ends ; but we do not 
blame the students for this. Wedo not blame the College. 
What we assert is that the system is not a good system, and 
that it was specially unsuitable to India. 

We do not stand alone in making this statement, or in 
holding these views. It will hardly be disputed that Sir 
Andrew Clarke, R.E., is an eminent and trustworthy 
authority on Indian affairs, We have before us a report 
of a minute by this gentleman on the reorganisation of the 
Public Works Department of India. We reproduce his 
history of the supply of engineers to India. “TI find,” 
writes Sir Andrew, “that in the infancy of public works 
in India the whole of the engineers were drawn from the 
army, either from the local corps of military engineers, or 
from among the ae a ing branches of the East India 
Company’s army, the latter often being possessed of very 
slender qualifications. About 1852 the engineer establish- 
ment began to be recruited by the passed students of the 
Thomason College. In 1855, and again in 1859, a number 
of engineers of some experience in their profession were 
sent from England under agreement with the Court of 
Directors. . In the latter year, too, commenced the annual 
supply of nerally known in this country 
as the Stanley Engineers, who were selected by competition 
at a professional examination, with the condition that they 
should have had some practical experience in their profes- 
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sion under a recognised civil engineer in practice. The 
number of engineers, however, obtained from these sources 
was quite insufficient to meet the great expansion of 
the operations of the Department, and in 1867, at 
the repeated request of the Government of India, 
the Secretary of State caused to be selected from 
among candidates invited by advertisement, thirty engi- 
neers, of whom twenty-six were appointed in the third 
grade, executive engineers, and four in the fourth grade. 
Again, in 1868, fifty engineers were appointed in the same 
manner by the Secretary of State. At the same time the 
strength of the Royal Engineers in India had _ been 
increased by two battalions. In 1870 the Royal Indian 
Engineering College was established at Cooper’s Hill under 
the orders of the Secretary of State, the first batch of 
upils from which were to be ready by October, 1873. 

eanwhile, probably in part owing to greater strictness in 
the examination, but mainly owing to the insufficiency of the 
initial salary to induce good men to come forward, the 
supply of Stanley Engineers all but failed. In September, 
1870, only ten out of seventy-five candidates were found 
to be qualified, and again in September, 1871, only four 
were appointed from thirty-five candidates for twenty 
appointments. Thereupon, the Secretary of State requested 
the Government of India to take advantage of oppor- 
tunities to engage in India eligible men who might have 
left, or be leaving, guaranteed railway companies. The 
Government in this country had already engaged a large 
number of engineers in India, and was now, until the 
supply from Cooper’s Hill should begin, entirely dependent 
on these direct appointments, and on the supply from the 
Indian Civil Engineering College and the corps of Royal 
Engineers.” 

The italics are ours, and the words show very clearly why 
Cooper’s Hill College was established. Sir Andrew’s minute 
was written in 1878, and some changes have been made 
since, but they are few. His contention is that there are too 
many engineers in India ; but it appears that he does not 
hold that there are too many good engineers, and he suggests 
that a clearance should be made, and that the men who 
are incompetent or inefficient, either from bad health or 
other causes, should be sent home, say, on pensions. It is 
necessary to explain this in order that the quotations 
which we make from the minute may be quite intelligible. 
Speaking of Cooper’s Hill men, he writes :—“In the first 
oe I would at once address the Secretary of State, asking 
nim to keep back for the present the supply of assistant 
engineers from Cooper’s Hill, Appointments as assistant 
engineers on Rs. 350 per mensem are guaranteed to them, 
and must of course be given, but they should be kept in 
Europe for another term, and detached to visit, and pre- 
pare notes and reports of, works in progress, and possibly be 
actively employed in them. If the Secretary of State could 
in any way manage this, it would be to some extent a 
relief to us, and it would moreover make them more valuable 
servants of Government when they do come to India, as it 
would give them some practical knowledge of their profession, 
and above all of how to arrange and control labour, a 
quality the absence of which forms the subject of frequent 
comment in the reports submitted on this class of engineers.” 
Again the italics are ours. The words italicised supply 
the strongest confirmation possible of the accaracy of the 
opinions we have expressed. Further on Sir Andrew 
compares the Stanley engineers with those from Cooper’s 
Hill. The former, he says, brought with them “some 
practical knowledge of their profession.” “Those from 
Cooper’s Hill, though possessed perhaps of a higher 
general education, and on the average a higher social 
status than the men from Thomason College, have really no 
practical knowledge of their profession, and for some time 
after joining the Department are of very little use indeed. 
My belief is that they have been led by injudicious friends 
to think too much of their attainments before they came 
to India. This will certainly wear off as they gain 
experience in life.” This is tolerably plain speaking, and 
were it needful we could multiply quotations to the same 
effect. We have said enough, perhaps, to convince our 
correspondents that the opinions we hold are held by the 
most eminent authorities in India. Their own favourable 
experiences appear to be strictly exceptional ; or else they 
are easily satisfied. Experienced engineers would have 
had next to nothing to learn when they arrived in 
India. 

The whole question, how best to educate a man so that 
he may become a competent engineer in the full sense of 
the term, is of great gravity. Its solution can only be 
reached by considering carefully, first, what an engi- 
neer must know; secondly, what he can learn. Abroad 
great importance is paid to mathematical training ; but it 
is a fact well known to all civil engineers that a little 
simple trigonometry, plenty of sound arithmetic, and 
enough algebra to enable a formula to be read, is about all 
the mathematical knowledge required in practical every- 
day work. We have no desire to disparage mathematical 
training, such as is best acquired at college ; but we assert 
that it cannot be made to act as a substitute for practical 
experience. Let it be borne in mind that the greatest 
engineering works the modern world has produced have 
all been carried out by untrained men who never saw the 
inside of a college. George Stephenson carried a railway 
over Chat Moss, but he could do little more than write his 
name, and his mathematical information was of the 
feeblest description. Stephenson, Rennie, and a host of 
the earlier engineers, some alive to this day, got on with a 
surprisingly small amount of book learning. It may be 
said that their great talents compensated for the deficiency ; 
perhaps so, but we fear that the rule will not work the 
other way. Book learning will not compensate for want 
of brains. In India especially it would seem that the prac- 
tical man is wanted, and a book-learned man out of place. 
If we are asked to define what we mean by a practical man, 
we must decline for the moment to enter upon an explana- 
tion which could not fail tobe lengthy. We shall give instead 
a definition which we once heard, and which is quite to the 

int : “A practical engineer is the man who will pull on 

is boots and show a hundred workmen how to do that 
which they did not know how to do before, and having 


shown them how to do it, will make them do it, whether 
they like the job or not.” 


THE NORTHERN GAS MANAGERS, 


THE meeting of the members of the North of England Asso- 
ciation of Gas Managers at West Hartlepool brought from the 
President—Mr. Thomas Trewhitt—some remarks on the area of 
the use of gas that are worth attention. Mr. Trewhitt expressed 
the opinion that gas would continue to be the “general illumi- 
nating power of the country,” whilst he had strong convictions 
as to the probability of its growth for other uses. The chief of 
the methods thus indicated were the substitution of gas to some 
extent for steam and hydraulic power, and possibly also there 
was in view that use for purposes of fuel that is now steadily 
growing. “If you would work tramways,” said the president, 
“economically, silently, and in every respect efficiently, I would 
individually recommend gas as the motive power.” It may be 
that in this direction a large advance may be made, and it is 
tolerably certain that for power-procuring purposes the use of 
gas will grow; but it is up to the present a fact to be noted that 
the chief demand, present and prospective, is for household pur- 
poses—that is to say, for house and shop lighting and warming, 
and cooking. The duty of the gas companies, then, is to stimulate 
this use, though adding to it all others that the nature of the 
light brings in their way. Mr Trewhitt, who is the manager 
and secretary of the Hartlepool Gas and Water Company, went 
on to claim for gas companies the need of further powers—espe- 
cially “more control over the consumption” of gas than they 
now have. Attention was drawn to the inadequacy of the 
fittings often existing, to the smallness of the pipes for the burners, 
and the consequent complaints that arose as to inadequacy of 
supply. It was urged that the suppliers of the gas should have 
power to control the interior fittings, and “power to regulate the 
size and strength of pipes and other fittings beyond the meters, 
and up to the points of consumption.” Itis true that there may 
be a need for an occasional control, but it is scarcely likely 
that Parliament would give to the supplier the extensive 
power that is here claimed for him; and though instances 
of pipes inadequate to the work to be done are given, 
yet it is to be borne in mind that the “lights” supposed 
to be supplied from a small pipe are rarely all lit at 
one time, and thus the apparent inadequacy of supply is less 
than it seems. At the same time there is need for some syste- 
matic inspection of gas fittings and of the working of meters, both 
on the part of the consumers and the suppliers. At the meeting in 
question much of the time was taken up with papers on the purifi- 
cation of gas, and the importance of it cannot be gainsaid; but the 
public interest at the present time is chiefly given to branches of 
the gas question that were only incidentally touched—how gas 
can be made cheaper and better, and how it can be made avail- 
able for the fuller uses we have indicated, so that the rate of the 
grewth of the consumption may not be checked by the intrusion 
of the electric light into the area of public lighting. It is 
now only a question of time when this use of gas will be 
lessened by the newer and more powerful light of the time, 
and the energy of gas managers might be most fittingly 
given to attempts to enlarge the area of the demand for their 
light by selling cheaper and better gas. 


CHESTERFIELD UNDER THE ELECTRIC LIGHT. 


CHESTERFIELD has tested the suitability of the electric light 
for a town of some thirty thousand inhabitants—that is, so far 
as the illumination of public places is concerned. At nine 
o'clock last Saturday night the long expected test took place, 
and the town, after a month’s darkness, luxuriated in all the 
brilliance that the electric lamp could give. Seven 2000- 
candle power lamps were placed in the principal squares and 
streets. The machinery was situated in the old Theatre Royal 
at the bottom of the market place, and the whole of the lights 
were worked on one circuit. The electricity was produced by 
one of Brush’s 16-light’ dynamo machines, worked by one of 
Messrs. Fowler and Co.’s compound 8-horse power engines. The 
jets were encircled by opal globes, by which a very perfect dif- 
fusion of the illuminant was secured,-and while glaring was 
successfully evaded, the lamps were so carefully regulated that 
very little oscillation was perceptible. The light was generally 
regarded as very pleasant to the eye, and gave great satisfaction 
to the crowds of spectators who had proceeded to Chesterfield to 
watch the experiment. The contractors, Messrs. Hammond and 
Co., have been applied to by leading tradesmen to have their 
premises similarly lighted. The time of the experiment is 
to be extended from a week to a fortnight, to give the public 
ample opportunity for judging the capabilities of this method 
of illuminating public thoroughfares. 
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The Mechanical Engineer's Office Book : Boiler Construction. By 
Netson Fo late Assistant Manager Palmer’s Engine Works, 
Jarrow. London: Crosby Lockwood aad Co. 1881. 

Books of several kinds have been published with the 

object of facilitating the usual calculations which have to 

be made for different kinds of engineering work. It has 
not always been found that these books have afforded any 
of the promised facilities or saving of time. The book 
before us is designed to simplify all the principal calcula- 
tions upon boiler work, the chief feature of the work being 

a series of diagrams intended to save all calculations for 

the quantities or values which are usually found by the 

use of the Board of Trade and of Lloyd’s rules and 
formule. The rules and formule are given at length, 
so that the calculations may, if preferred, be made by 

these and checked by means of the curve diagrains, but a 

very little practice will soon enable any one to arrive at 

the results without the calculation; for the diagrams are 
for once such as may be understood and that easily, by others 
than the author. They represent the formule worked 
out for the diameter of shells, thickness of plates, 
strength of flat plates, furnaces, pitches and sizes 
of rivets, and pressure per square inch; taking into con- 
sideration the percentage of strength at joints, and different 
assumed factors of safety for iron and steel. These are all 
to be easily and accurately read off; and the diagrams are 
so arranged that the engineer will not feel that misgiving 
as to the values vbtained which often, with similar calcu- 
lating diagrams, has driven him to make the calculations 
just as though he had no diagrams at all. Usually only 
three quantities can be obtained, or rather represented, by 
co-ordinate curves, but Mr. Foley has combined co-ordinate 
scale curves with the main curve di in such a way 


that five quantities are represented without confusion; the 


method having been originally suggested to him by Mr. 
Pirie, of the Bon Accord Engine Works, Glasgow. It has 
been very seldom indeed that curved diagrams for such a 
purpose have recommended themselves to us as of any real 
advantage, and often they have been of more trouble than 
profit. ‘These curves are, however, at the same time com- 
prehensive and simple, and will save a good deal of time 
in oftice work. 

Throughout, the book is designed so that reference to 
any part of its contents can be instantly made ; and this is 
chiefly effected by cutting the edges of the pages like the 
index margin to a ledger or me nena and printing 
the reference to the contents of the page on parchment 
slips. Thus, on opening the book the whole contents are 
displayed at a glance, and any page may be turned up 
without second reference, as to an ordinary index. The 
following are the heads of contents, as thus seen on open- 
ing the book-cover :—Board of Trade shells. Rivetting, 
butt straps, manholes, flat plates, stays, girder stays. 
Lloyd’s shells, flat plates, stays, girders, furnaces. Rivet- 
ting, general. Decimal equivalents. Surface of tubes, 
areas, decimals. Circumferences, areas, squares, cubes, 
fourth powers. Circumferences and areas in feet. Screws, 
safe loads. Weights ; rivets, iron ; rivets, steel ; plates, 
bars, nuts, tubes, and L-bars. Diagrams 1 to 25. Kivets, 
diameter. Pitch, length. Coal consumed. ‘The tables of 
areas, circumferences, and decimals are worked out from 
the smallest fractions accruing in practice, and advance 
by small fractions, so that the engineer, on turning to the 
tables does not find, as is often the case, that he 
has as much work to do in adding together the figures 
found in different tables as he would need to make the 
calculations for himself. The tables and the whole of 
the information are concise and well-arranged, and clearly 
printed. The diagrams, which are lithographs, are not 
well executed ; the lines are in many places much heavier 
than they need be, and they are not as clear as they 
might be by a great deal. The letters and figures on the 
diagram are moreover wanting in cleanness and neatness, 
This want of good draughtsmanship in the diagrams will 
not lead to error when they are used with proper care, as 
the value of a figure which is not clear, even if quite 
indistinct, can be verified by those contiguous. But this 
lessens the facility with which the figures might be read 
off if they were more like type than manuscript figures, 
The book is designed to be more especially the marine 
engineer’s ottice book than for the general engineer, though 
it will be of great assistance to the latter. It isa book 
the matter in which is strictly confined to its subject as 
indicated by its title, and is one which may be confidently 
recommended as very useful. 
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THE STRATFORD WORKS OF THE GREAT 
EASTERN RAILWAY. 

TueEse works, which were visited on the 13th inst. by 
the members of the Iron and Steel Institute, were origi- 
nally laid out for the Eastern Counties Railway, then a 
small line, possessing barely 100 locomotives, and have 
been since expanded to keep in going order and repair the 
550 odd engines, 2000 carriages, and 10,000 wagons which 
the Great Eastern Railway now possesses, It speaks well, 
however, both for the original designer of the works—Mr. 
Hunter—and for Messrs, Adams and Bromley, who have 
since carried out extensions and improvements, that the 
offices and principal shop—that for erecting—still serve 
their purpose, partly owing to a more methodical arrange- 
ment of the pits and cranes, partly to the greater dura- 
bility of modern engines, and partly to the increased 
facilities afforded by the use of machine tools and 
standard sizes of parts. A standerd boiler, for instance, 
which can be used for widely differing classes of engines, 
is always kept in stock, and an engine coming in for 
extensive repairs does not need to wait and take up 
shop room while a boiler is being made specially for it. 

The erecting shop is interesting as being one of the 
earliest examples of the use of permanent cast iron wall 
plates for placing pulleys and countershafts at any con- 
venient spot without disturbing the masonry. The tra- 
velling cranes are fire examples of trussed timber beams, 
and, like other cranes throughout the works, are 
driven by a cotton rope lin. diameter, running at 
1800ft. per minute. Portable drilling tackle and Stow’s 
flexible shaft drills are extensively used, and do heavy 
work, for with the latter old longitudinal boiler stays 1}in. 
diameter can be more cheaply drilled out than unscrewed. 

A complete system of 18in. tramways, with 21 Ib. steel 
rails, runs through the works, and, by the use of 1-chain 
curves, a standard gauge locomotive and trucks can enter 
all the principal shops. Special shops, having suitable 
cranes, are provided for turning and boring tires and 
wheels, and putting them on their axles; for shrinking 
tires on wheels, and for taking tires off. The largest 
wheel lathe weighs 34 tons, has 8ft. 9in. face-plates ; the loose 
headstock is driven by a Gin, wrought iron shaft. This lathe 
was made by Smith, Beacock,and Tannett,in 1880,and is one 
of the finest wheel lathes in existence. In the shop where 
the tires are put on, the handles regulating the different 
motions of the cranes are worked from the ground, thus 
saving aman, who can help to manipulate the wheel and tire 
when the crane is stationary. The furnace is remarkably 
economical, and a thick tire can be heated in about 
4 min. 30 sec. The smiths’ shop has a good wheel-making 
plant—new wheels being made and old wheels repaired, 
often having entirely new rims and spoke ends. The 
spokes are welded in their length, and not dabbed on the 
rim, The rimsare closed up by a horizontal steam hammer, 
first used for this purpose by Mr. Bolas, of Messrs. Kitson. 
The olivers have C-springs, as used in old-fashioned 
chariots, the idea being taken from the Baldwin Works, at 
Philadelphia. These springs stand well, and the smiths 
say they are the next t spring to the old pole fixed to 
the rafters, which is objectionable, as it shakes the roof. 

Locomotive boilers are not permitted to runat less than the 
standard pressure—140 Ib. per square inch—but are used 
as stationary boilers at 601b. to 90 lb. as long as they are 
safe at this. The heating furnace upcasts deliver into the 
tire-boxes where the fire-bars originally were, and thus no 
expense is incurred for special stationery boilers, Great 
attention is given to sprin One man is responsible for 
testing all locomotive and tender springs, sees that they 
are right for camber within jin., weighs and properly 
adjusts the engine on the weigh-bridge, getting not only 
the proper distribution of weight on the different wheels, 
but also the proper clearance above and below all the axle 
boxes, and levelling the engine fore and aft and crossways. 
During the last few years—since this has been done 
systematically—the number of broken springs has enor- 
mously diminished. The spring testing machine has a 
large horizontal steam cylinder, and the “fall” from a pair 
of pulley blocks being made fast to the ram the springs 
can be lifted in and out to be tested without any manual 
labour. Steam is, of course, not such an exact test as dead 
weight, but it gives approximately the modified blows 
which the springs receive when under an engine. All 
new springs are made with rolled eyes, plates cut off 
square —neither drawn or spear pointed—and_ ribbed and 
slotted. The machine for performing the latter operations 
is driven by ropes from a shaft some distance off: this 
mode of transmitting power being extensively used 
throughout the works. 

The boiler rivetting, so far as possible, is done by a set of 
Tweddell’s hydraulicrivetting plant. The boiler rings for the 
circumferential butt joints and thesmoke-box angle ironsare 
of steel rolled solid like a tire, and are driven by a machine 
made for the pur The pattern shop contains some 
special wood-working machinery, dimension saw, &c. Cast 
iron patterns are much used, allsmallstandard patterns being 
on plates, and larger patterns being moulded in machines. 
The cupolas are unusually high, so as to obtain economy. 
The a shop contains two tube-brazing furnaces; 
in one the tube is vertical, and in the other horizontal ; in 
both the brazing is done by gas. The tubes are tested in 
an adjoining machine, being struck with a mallet while 
under hydraulic pressure. n tubes with brass ends are 
extensively used, and hence the importance of this plant. 
The different lines of shafting are driven by independent 
engines with 15in. by 22in. cylinders, originally made for 
locomotives since broken up. The space formerly occupied 
by the regulation pair of beim engines has been devoted to 
storing finished parts, which are ton kept until wanted ; 
standard cylinders, connecting rods, motions, brake work, 
&e. Ke., a made for store and not for particular engines, 
time is saved. 

Most of the heavy machinery, frame slotting, cylinder 
planing, &c., is in the side bays of the erecting shup; but 
the light machinery and brass lathes are in a separate 
shcp, where a row of Hulse’s winch lathes are noticeable. 
They were specially designed by Mr. Barrow, and have 


steel spindles running in hard steel bushes, instead of the 
usual brasses. When they first came they had no geared 
feed, under the idea that with a hand feed the boy would 
do the best the tool and metal was capable of, but a self- 
acting feed was afterwards added. 

The general design of the shops is not precisely what 
would ¢ adopted for entirely new shops on a convenient 
site, but the works will be fairly symmetrical, when, as 
ultimately must be the case, the running sheds are all 
shifted so as to be together, and the old sheds used for a 
carriage painting shop. The wagon shops, tender shop, en- 
gine painting shop, and running sheds will then be on one 
side of the line, and the engine and carriage shops, offices, 
stores, grease factory, and printing office on the other. The 
carriage and wagon shops being on different sides of the 
line necessitate two saw mills and two sets of wood-work- 
ing machinery, which is objectionable, but unavoidable 
under the circumstances. Both carriage and wagon shops 
are tolerably complete and independent, each possessing 
stores for finished work, and machine shop and smithy ; 
the foundry, however, before mentioned, is common to all 
three departments. 

Two machines for finishing carriage panels are in use ; 
in one made by Whitney, of Winchendon, Massachusetts, 
a perfect veneer is taken off the surface of the panel by a 
knife, leaving a perfectly smooth surface needing no hand 
finish, In the other, made at Stratford, a revolving cutter, 
with slightly obtuse angled blades, scrapes instead of 
cutting the surface of the panel. 

The wagon shop possesses a fine saw-mill, the table 
being readily adjustable and having a quick return motion ; 
it is supplied with timber by a travelling steam crane, 
made by Messrs. Appleby, and working on a gantry 
curved in plan to 15 chains radius, the wheels being, of 
course, of different diameters. The large wagon shop 
is a good example of cheap construction—galvanised 
sheets lined with boarding. It holds 100 wagons 
in all. By a little management on the part of the 
foreman, each row can be finished about the same time, 
and the whole row pulled out and replaced by another lot 
of wagons requiring repair. This shop is, of course, not 
large enough to keep 10,000 odd wagons in repair, but 


light repairs are done largely at out-stations, where wages | 


and, in some cases, timber is cheaper, and the cost of 
bringing crippled wagons to London is thus avoided. 

The new running shed is tolerably complete, with sheer 
legs, which are being cheaply roofed, sand furnace, tank 
with stoves, and men’s supper-room underneath, and small 
machine and smith’s shop, containing a wheel lathe, &c., 
so that running repairs can be executed without sending 
across to the main shops. Some vacant ground near, 
permits of much-needed future extensions to shelter the 
130 engines now daily getting up steam. 

The works, as a whole, are laid out in a remarkably 
business-like spirit, nothing seems to have been spent in 
any attempt to give a merely attractive appearance, but 
excellent adaptations of means to the end of economical 
production of work are everywhere apparent, and reflect 
great credit on the mechanical knowledge and economical 
acumen of successive locomotive superintendents and 
works managers, Messrs. Adams, Bromley, and Dykes 
who, in the course of a few years, without materially 
increasing the weekly expenditure, have more than doubled 
the amount of work turned out. 


THE PARIS ELECTRICAL EXHIBITION. 
No. IX. 

WE must leave the electrical apparatus for a while to de- 
scribe a new gas engine exhibited by Messrs. Thomson, 
Sterne, and Co., of London and Glasgow. It is Clerk’s 
gas engine, but in an entirely new form as compared with 
that exhibited at the Kilburn Show. Of this engine we 
give a perspective view, on page 278. All, or nearly all, the 
gas engines which have been successfully brought out have 
compressed the charge of gas and air, but have made only 
one ignition to every two revolutions. Clerk’s new engine 
makes one ignition for each revolution. This, it need 
hardly be said, nearly doubles the power of the engine, 
though it adds a little to its weight. 

The engine exhibited at Paris has a motor cylinder of 
Gin, diameter, and a light displacer cylinder, as it is 
termed, of larger diameter. The stroke of the piston is 
l2in., and it is connected to a crank by the usual rod ; 
but the pressure in the displacer cylinder never exceeding 
about 5 lb. per square inch, the connections are very light, 
and it is driven from a pin on one of the fly-wheel arms. 
The displacer crank pin is in advance of the motor crank, 
and at aright angle thereto. When it meves forward the 
combustible mixture of gas and air is drawn into the dis- 
placer cylinder during the first half of the piston’s stroke, 
at which point the gas is cut off, and only air admitted 
for the remaining part of the stroke. The displacer on its 
return stroke discharges its contents through a lift valve 
into the motor cylinder, the piston of which ishotatthe outer 
end of its stroke, and has uncovered an annular port in the 
reed communicating with the exhaust pipe. When 
this part is uncovered the hot products of combustion dis- 
charge through it until the pressure in the cylinder has 
fallen to atmospheric pressure, when the air from the dis- 
placer entering at the back end, expels the remaining hot 
exhaust and passes in part through the exhaust pipe. The 
cylinder is now filled with fresh air, and when the com- 
bustible mixture enters, displacing in turn the air, the 
cylinder contains nothing but an ignitable mixture and 
air. The motor cylinder in its instroke compresses the 
mixture into a space at the end of the cylinder, the 
pressure rising to 45 lb. above atmosphere. Ignition 
then takes place, and the pressure rises to from 2001b. to 
250lb. per square inch above atmosphere. The piston 
moving forward, the pressure gradually falls, and 
when the end of the stroke is reached the exhaust 
discharges at about 301Ib. above atmospheric pressure. 
This cycle of operations is repeated at every stroke. In 
larger engines, the terminal pressure before exhausting is, 
we are informed, very much less than 30 lb., sometimes as 


low as 5Ib., above atmosphere; but this is obtained by an 
arrangement which allows of a greater expansion. The 
volume swept through by the displacer piston is greater 
than the combined volume of the motor cylinder and space 
at the end of it into which the ignitable mixture is com- 
pressed ; as half of its charge is fresh air, it follows that at 
every stroke of the engine the whole of the products of 
combustion are discharged and replaced by fresh cool air, 
before any combustible mixture is allowed to enter. This 
arrangement produces great certainty in the action 
of the engine. A + obstruction to progress in con- 
structing large or powerful gas engines has hitherto 
been premature ignition, the combustible mixture entering 
the cylinder still containing products of the previous com- 
bustion, ignites at the wrong time either 23 flame still 
burning in the cylinder, or by sparks on the walls of the 
combustion chamber due to the ignited carbon from the 
decomposition of the oil used in lubricating. To secure 
freedom from these irregular ignitions, it is necessary first 
to clear out thoroughly any hot burned gases ; and second, 
secure a sufficiently low mean temperature of cylinder 
surface and combustion chamber, so as to render 
the existence of sparks impossible. The object is attained 
by the use of the displacer cylinder, as the c e is not. 
compressed in the cylinder, but merely passed into the 
motor cylinder at such a pressure above atmosphere as is 
necessary to lift the valve, and so discharge the exhaust. 
It follows that it may be made of any size found neces- 
sary to pass the volume of air for clearing and cooling. 

This device is the essential feature of the engine. In 
previous gas engines it was sought to be attained by 
igniting but once in two revolutions, or even once every 
third revolution, to prevent premature ignition; but 
although this succeeds, success is purchased at the cost of 
a great loss of possible power. 1t is found by the pro- 
longed experience of those using engines igniting every 
second revolution, that when working at full power they 
back ignite very often, and it is only when running light 
that they are free from this. The larger the engine the 
greater tendency to back ignition, and the less possibility 
of using the engine at its full number of ignitions. This 
seems to be so far prevented in Clerk’s gas engine that it 
may be continuously worked up to its full power, igniting 
at every revolution without irregularity or stoppage. 

The arrangements for admitting gas and air, for cutting 
off the gas at the proper time, for igniting, and for exhaust- 
ing, are of a simple character. An automatic iift valve 
serves to admit the mixed charge of gas and air to the dis- 
placer cylinder; another similar valve the charge 
from the displacer to the motor cylinder. A small slide in 
the back of the engine, worked by an excentric on the main 
shaft, both ignites the charge at the proper time, and cuts 
off the supply of gas to the displacer at half its stroke. 
There is no exhaust valve. The piston uncovers the 
annular port at the outer end of its stroke, and the 
exhaust is discharged, and a fresh combustible mixture is 
passed into the cylinder by the displacer before it returns. 
The igniting arrangement differs from that ordinarily used 
in gas engines. This is necessitated by the much greater 
number of ignitions to be accomplished per minute. The 
arrangement used by Mr.’ Clerk is capable of making 300 
ignitions per minute. The ignition slide has in it a small 
cavity, from each end of which is a port opening at 
opposite faces ; at one end of this cavity there is a per- 
forated plate, through which ignitable mixture passes from 
the motor cylinder, the communication being made by a 


small hole in the slide, and a gutter in the slide face, which. 


is constantly on the hole in the port face leading to the 
combustion chamber. The mixture, after passing through 
the perforated plate or grating, is lighted by a Bunsen 
flame, and, burning at the grating, fills the cavity com- 
— with flame and discharges at the port in the face. 

he movement of the slide causes this part to open on a 
small port in the port face, direct into the combustion 
chamber, casing the immediate ignition of the charge. 
The movement of the slide, of course, cuts off all commu- 
nication with the atmosphere before communicating with 
the cylinder. The ignition port is extremely small, only 
sin. by jin., so that the pressure necessary to keep the 


slide to its face is but slight, even at the high pressure’ 


of 250 1b. per square inch. By this arrangement the whole 
slide is of small dimensions, and there is no necessity for 
ventilating the port, as the mixture from the cylinder 
requires no exterior aid to support its combustion. The 
frequency of ignition, therefore, is thoroughly within con- 
trol. The two automatic lift valves which, if used in the 


ordinary way, would cause considerable rattle, are rendered ° 


perfectly silent by a very simple arrangement of air 
cushions. The engine exhibited gives 6-horse-power on 
the brake at 145 revolutions, and indicates about 10-horse 
power. This is a higher power than that given off by 
other engines with similar cylinder capacity. Mr. Clerk's 
engine is well-designed, and promises to be highly 
successful. 


THE EAMES DUPLEX AUTOMATIC VACUUM 
BRAKE. 


On Thursday, the 6th inst., a series of trial stops and other 
experiments were made with the Eames Duplex brake, as fitted 
to a train of five vehicles and a light branch tank engine of the 
Lancashire and Yorkshire Railway. The brake has been at 
work on the vehicles about two years, so that the trials were 
made with a set of apparatus that had been well tested. The 
train consisted of— 


Tons. ewt. qrs. 

One brake van, weighing .. .. .. 1 
One composite carriage, weighing .. .. .. .«. 9 10 8 
One third-class do. do. 1 
One do. do, do. 
Total without engine .. .. .. ..46 12 2 

The train left Leeds at about 9 a.m., and proceeded tothe | 


Barnby Don branch of the Great Northern Railway, which is 
entered at Adwick Junction. There were present, Mr. F. W. 
Eames and others, including Mr. J. Shotton, of the Great 
Northern Railway; Mr. David West, District Locomotive 
Superintendent of the Great Northern Railway ; Mr. George 
Gresham, of the Vacuum Brake Company; Mr. R. Robinson, 
Goods Manager of the Great Northern Railway ; Mr. F. Attock 
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Superintendent of the Carriage and Wagon Department of the 
Lancashire and Yorkshire Railway Company ; Mr. Charles F. 
Reynolds, Mr. Evans, and Mr. Mackay, Assistants in the Loco- 
motive Department of the Lancashire and Yorkshire Railway 
Company ; and Mr. Francis Campin, C.E., who, assisted by Mr. 
A.E. Schurr, recorded the results of the trials. The Barnby Don 
branch is level except a few hundred yards at about its mid 
length, where there is a considerable gradient for crossing the 
Midland Railway. As soon as the branch was entered a number 
of stops were made on the level and one on the gradient of 1 in 
120 down. It was a dull, wet morning, and rained a good deal 
during the early runs, so that the rails were wet. It, however, 
became finer afterwards, and the rails soon dried and were in 
very good condition. 

The speeds were taken by means of Stroudley’s speed in- 
dicator driven from the second axle of the brake van 
next the engine. The distances were taken by means of a 
counter, which received its motion in a similar manner from the 
axle and through the medium of an intermediate grooved wood 
sheave driven by leather cord, the counter being arranged so as 
to be controlled by the vacuum actuating the brake. Thus it 
was held out of gear by a spring so long as the brakes were off, 
but the formation of the vacuum to apply the brake immediately 
put the counter into gear by means of a friction clutch. The 
counter gave the number of revolutions of the off wheel on the 
axle from which it was driven, this wheel kaving a circumference 
of nearly 127in., or 10°58ft., as found by running it over a rail 
and measuring the distance covered by a revolution. The time 
occupied in stopping the train was taken as being that from the 
moment the vacuum put the counter into gear to the moment 
when the backward jerk of the final stop was felt. It was taken 
by several observers. Though some improvements in detail have 
recently been made in the brake apparatus, it is nearly the same 
as when described by us with complete illustrations in THE 
Enerxter of the 9th July, 1880, and as commented upon—when 
tried with the Westinghouse and the Sanders brakes at Gis- 
burn—in our impression of the 23rd July, 1880. The improve- 
ments which have been made do not alter the character of the 
brake ; but as one prevents the leaking off of the brake—by 
the provision of a triple valve in the valve chamber—when 
any joints are defective from any cause, it is of importance, 
and we may illustrate it with the others in a future impression 
when more complete trials than those of the 6th inst. are made. 
It may be here stated that the light engine used on that day 
carried so small a quantity of water that a great deal of time 
was lost in re-supplying it, so that the trials were not so exten- 
sive or so complete as was intended. 

The following are the figures obtained when the rails were dry 
and on the level part of the line :-— 

Results of experiments with Eames’ Brakes, on the Barnby Don 
Branch of the Great Northern Railway, 6th October, 1881. 
Table No. 1. 


Time Distance Equivalent| Equi valent 
No. Speed in occupied in run after time fora |distance for 


mailes application) speed of | aspeed of 
per hour. | Stopping. of the brake. 50 miles | 50 miles 
Yards. | per hour. | per hour. 
54 14 286 | | 185°8 
| | 
ll 43 10°75 1710 | 12 50 231°20 
12 49 20°00 2303 | 20°15 291°S5 


| 

These were all slip stops. The difference in the time and 
distance traversed in making a stop cannot be very well 
explained, except by slight difference in the state of the rails, for 
the vacuum obtained in each case was between 20in. and 2lin. The 
rails must, however, be considered dry, except in stop No. 12, and 
where this was made the trees grow rather closer to the line and 
the rails were certainly not perfectly dry, but they could not be 
said to be wet. 

Fhe two stops which followed these were made, first with one 
and then with two of the india-rubber diaphragms cut with a knife 
for about three-fourths of the circumference, so that they hung 
down completely destroyed for brake purposes. 


Table No. 2. 
run time fora | listance for 
tg miles pomeees in a pp ication speed of | a speed of 
* | per hour. Bernd ofthe brake. 50 miles 50 miles 
Yards. per hour. | per hour. 
18 47 27 820} 25°80 362°72 
14 45 30 3805 33°33 469°75 


These figures are sufficient to show that the destruction of the 
most vulnerable part of the brake apparatus of any one coach, still 
leaves the brakes of the remaining carriages perfectly efficient. 
In the second of the above experiments, No. 14, the wheels of the 
vehicles with the unimpaired diaphragms were skidded by the 
brakes. The brake blocks were adjusted so that when off they 
were very close to the wheels. 

After this the engine required a fresh supply of water, and as 
it was late no more runs were made. With the train standing it 
was, however, shown that with the plain brake disconnected 
from the engine and the pipe open from end to end of the train, 
the automatic brake would still act and maintain the brakes 
hard on the wheels, even when two diap $s were destroyed. 
Other experiments were made to show that with the automatic 
pipes disconnected but with the plain brake pipes connected 
to the engine, the plain brake could still be applied to the two 
vehicles next to the engine and in front of the first vehicle with 
the destroyed diaphragm, though the plain pipe was open at the 
end of the train, and also to show that with the automatic part 
of the ejector wholly removed, as though disabled or knocked off 
by accident, the plain brake would act while the pipe was yet 
open at the end of the train, on the wheels of the vehicle next the 
engine, and on the engine. All these experiments are, as we have 
said, to be looked upon as preliminary to others to be made at an 
early date with more complete and automatic arrangements for 
registering the speed, time, and distance run, which, we believe, 
are being constructed under the supervision of Mr. F. Campin for 
the Eames Brake Company. That the Eames brake can make good 
stops has not, that we know, been questioned, and it is to show 
more accurately than hitherto what can be done by it that the 
new-recording apparatus is to be made. Meanwhile, the chief 
argument of Mr. Eames is that his brake is simple in its parts and 
answers all requirements, with the advantage that being a vacuum 
brake it may run with any other vacuum brake stock when a 
standard form of coupling has been adopted. This argument 
might, of course, be used in favour of any brake, and only applies 
somewhat more especially to the vacuum brakes, because there 
are several of them in use. It must be admitted that the ex- 
perimental train of the 6th inst. was a very short train, a fact 
greatly in favour of the brake ; the whole of the train, or as we 
may say for purposes of comparison, 100 per cent. was braked. 


Thus, if we turn to the Gisburn experiments, it will be seen that 
stop No. 10 above is about the best the Eames brake has here 
made, while stops 11 and 12 are not so good as the average 
made by this brake at Gisburn, though the percentage of train 
braked was then 881 only. The average of the stops made at 
Gisburn was as follows :— 


Yards. 
Eames 
240°6 
Westinghouse .. .. 184°8 


It will thus be seen that the additions which Mr. Eames has 
made to his brake since then have not much increased its effec- 
tiveness in stopping a train, though they have decreased the 
number of contingencies under which the brake might be ren- 
dered powerless. It is an objection, however, to the moditica- 
tions that they remove all claim to superior simplicity over air- 
pressure brakes, while they do not, as far as we can see, give any 
facility for putting the brakes on, on a slip train after they have been 
taken off, as, for instance, when a guard of a slip train finds he 
has brought or is bringing his train up short of the platform. 
Very large auxiliary vacuum vessels are used, but these will not 
permit the brake to be put on twice or thrice if wanted. 

The following figures relating to stops made by the train 
previously to those already referred to, and while the rails were 
all wet, were taken as the train ran first to the trial ground by 
Mr. Campin and the engineers above mentioned. All, we are 
informed, were made on the level, except the last, which was on 
a down gradient of 1 in 120 :— 


Time Distance |Equivalent Equivalent 


. Speed ii run after me fora distance for 
of miles per ge application speed of a speed of 
hour. ofthe brake. 50 miles 50 miles 
Yards. per hour. per hour. 
1 45 308*02 
3 
5 
6 
7 
8 
9 


New York Elevated Railway, makes 69,277 stops every twenty- 
four hours, and has done this for some time without hitch of 
any sort. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE CITY OF ROME, 

Srr,—It is to me no matter of surprise that the City of Rome 
has not attained a good speed. The steam pipes of the ship are 
far too small, being only lin. in diameter each for a 46in. cylinder. 
They ought to have been at least 15in., seeing that they are very 
yo me awkwardly bent. I have not seen the diagrams, but I 
s not be surprised to hear that the boiler pressure, 90 lb., was 
not nearly reached in thecylinders. If the indicator shows 70 lb. 
I shall be surprised. EX, 

Liverpool, October 10th. 


HILL COLLEGE. 

Srr,—Should no more worthy correspondent come forward, I 
trust you will give me space to defend the College ot which my 
remembrances are so pleasant. The first leader in your issue of 
22nd July, 1881, is headed ‘* Cooper’s Hill College,” but also con- 
tains a severe attack on almost the whole of the Public Works 
gy of India, to which I do not feel myself qualified to 
reply. In this article the conclusion is arrived at that Cooper's 
Hill has been a failure because it does not turn out finished 
practical engineers. I must protest against the supposition that it 
was ever expected to do so. I think this is sufficiently proved by 
the fact that all Cooper’s Hill men enter the department as second 
or third grade assistant engireers, in which capacity all their work 
is done under the direction, and subject to the approval, of the 
executive engineer under whom they may be serving. 

A man may expect to remain second grade for from three to six 
years, and the same time as first grade, so that he has had a fair 
experience by the time he commences to plan and work according 
to his own ideas. At present I am out in the jungle, so cannot 
state exactly how many Cooper's Hill men have reached the grade 
of executive engineer, but I can only remember one, and I think I 
shall be quite safe in saying there are not more than ten, so that it 
appears rather early to arrive at the conclusion that Cooper’s Hill 
men “always have been, and always will be, men of theory.” As 
we are constantly face to face with practical work, I trust, and 
believe, that this conclusion is without any substantial foundation. 

Bombay, September 20th. Pew. 


Srtr,—Your issue of 22nd July last, in its article on Cooper's 
Hill College, seems to me to speak slightingly of the qualifications 
of the engineers whom the College has oe | to India, and in terms 
which are both discordant with fact and unreasonable in themselves. 

When you say that Cooper’s Hill men always have been, and 
always will be, men of theory only, if you mean that this is so on 
their leaving college, it is no doubt mainly true ; but surely that 
a nothing amiss in the men or in the College. How could it 

otherwise with any young men, or with any college course? 
But if you mean—as the rest of the article shows you do mean— 
that Cooper’s Hill men continue during their Indian careers to be 
merely men of theory, inquiry from those who know would be 
answered by an assurance to the contrary. I have myself had 
thirteen Cooper’s Hill men as assistants, of whom nine are far 
above, and none are below, the average of men of their age and 
standing, as thoroughly practical engineers. 

You say there are in India no contractors in the sense in which 
the word is used in England, and that the practical men of ability 
are here too scarce and busy to teach theorists. Does anyone 
really believe that any practical engineer was ever ‘‘ taught” his 
knowledge by another? Like all other real knowledge, it must be 
taught to the owner by himself. And it would be a great mistake 
to suppose, as you seem to do, that India does not furnish an 
excellent field for acquiring the most practical knowledge of 
engineering. Here, it is true, we have few or no contractors in the 
sense in which you use the word in England; but their absence 
makes us all the more practical engineers, for we have to be our 
own contractors, to ourselves engage in the hand-to-hand struggle 
with nature in subduing her forces to our uses, and thereby we 
acquire a much more practical acquaintance with engineering than 
the engineer who, trained in an office, and only seeing and hearing 
how works are carried out by contractors, but not doing them 
himself, can ibly gain. 

Here in India the engineer Las himself to learn the arts of brick- 
burning, tile-making, and lime-burning ; of the quarryman, stone- 
masen, bricklayer, blacksmith, founder, navvy, miner, and what 
not ; and that most practically, for he has to do these things, and 
to show a good material and financial result when they are done ; 
and he has often to teach these arts to untrained natives, who are 
ignorant of them. He, far more than the Euro engineer, has 
to devise his own methods, to adapt them to the rude appliances 
of the country, to improve upon these, and often to design and 
make his own tools and machinery or plant. The English engineer 
can command the services of skilled and experien contractors, 


and through them of the most recently improved materials, appli- 
ances, and methods, and of old-established industries ; but The 
complacent assumption that these advantages tend to make him a 
more practical engineer than he who has to extemporise these 
things for himself, seems rather amusing. 

You say Cooper’s Hill turns out = gentlemen, trained 
mathematicians, good linguists, admirable draughtsmen, but it 
does not turn out engineers in the full sense of the term.” If you 
had added, as you might well have done, that it turns out men 
who have been well trained to rapidly become engineers in the full 
sense of the term, in the practical field open to them in India, you 
would have given the College the highest praise, from which ‘the 
only deduction would be that it has been a success, and has done 
all that it could be ever expected to do. 

At the same time, I do not believe that the founding of the 
College was rendered necessary by the absence of other sufficient 
wee of engineering education, King’s College, London, and the 

ngineering Schools of Trinity College, Dublin, if not of Oxford 
and Cambridge, could and did turn out in sufficient numbers just 
as good men as Cooper’s Hill; and the only reason why the 
Government of India failed to secure their services was, because it 
did not offer the necessary inducements—which it afterwards did 
offer to its own men from Cooper's Hill. 

R. MAutet, M.I.C.E., 
Superintending Engineer, Indian State 

Simla, Punjab, Sept. 12th. Railways, 


DRY COLD AIR MACHINES, 


Sin,—In reference to Mr. Coleman’s communication to you on 
this subject in your last impression, your readers will probably 
recollect an interesting letter which appeared in the J'iimes of the 
30th August ult., ere the Orange establishment in Australia 
for freezing meat. In this account the correspondent, who speaks 
from what he actually saw, writes that no better meat is used in 
the colony than that which he saw there prepared for shipment 
per the ss, Cuzco. 

This meat so referred to is the same as Mr. Coleman describes as 
being in an “imperfectly frozen state” when removed from 
under the influence of a refrigerator of our make, employed by 
the Orange Company, to that of a machine of his own; and if, as 
Mr. Coleman suggests, the meat became more frozen after being 
put on board the Cuzco, this should not be a matter of surprise, 
since our refrigerator was a small one, only delivering 15,000 cubic 
feet of air per hour, whilst that of Mr. Coleman produced 60,000 
cubic feet of air per hour, or four times as much as ours, 

Be this as it may, the fact which he mentions, that the slaugh- 
tering company at Orange have entrusted us with the manufacture 
of two new and more powerful refrigerators, argues very favour- 
ov for the efficiency ot the machines we have already supplied 

em, 

As regards the P. and O. Company, to whom reference is made 
in Mr. Coleman’s letter, we would beg to observe, so far as con- 
cerns ourselves, that it was not by reason of persuasion—as Mr. 
Coleman asserts—but as the result of the most careful and 
searching trials that we were favoured with instructions to fit with 
our improved dry cold air machine their latest ship, the Clyde, 
and have instructions from them to fit with similar refrigerators 
two more vessels shortly to be launched, viz., the Sutlej and the 


Ganges. 3 J. AND E, HALL. 
23, St. Swithin’s-lane, London, Oct, 13th. 


CONTINUOUS BRAKES, 


Sir,—I have been much interested with your article in last 
week’s ENGINEER, in which you call attention to the Board of 
Trade report upon the performance of the various continuous 
brakes for the half-year ending June 30th last. It was no doubt 
the intention of Government that the half-yearly reports of the 
railway companies should be a faithful record of the working of 
the various brakes in order that a judicious selection might be 
made. If from any cause these returns cannot be relied upon, you 
do the — great service by commenting upon them as “useless.” 
It would cccupy too much of your space to allude to the many failures 
of continuous brakes which havecome under my notice, but that con- 
siderable doubt exists as to the validity of the railway companies’ 
returns is evident from the letters which have lately appeared in THE 
ENGINEER from the engine drivers of the Midland Railway. Those 
letters show that the brake which the Midland Railway Company 
has adopted cannot be worked upon heavy express trains without 
losing time. According to the testimony of the drivers, they are 
obliged to run between stations with brake shut off, and create the 

wer only when approaching them. They further show that the 

rake after being applied rapidly leaks off, so that upon inclines 
the safety of their train depends upon the engine brake, with 
which alone they can be but partially controlled. 

I find no mention of these defects in the returns of the Midland 
Railway; but, on the contrary, the report is particularly favour- 
able to the brake they have decided to adopt, whereas, according 
to the testimony of the engine-men, it is an entire failure, either in 
case of emergency or break-away upon an incline. 

If what the Midland drivers state be true, it is high time that 
their representations be inquired into, and the Midland Railway 
Company called to account for not including in their returns every 
instance in which the brake has failed or been unavailable. 

The Board of Trade officials are po ma to inspect the signalling 
arrangements, and other means of safety before the railway com- 
panies are permitted to use them. They are also required to re- 
port upon accidents arising from the failure of the machinery em- 
plo: ote conducting the traffic; why therefore should they not be 
talied upon to look into the practical working of continuous 
brakes, especially where the servants of a large and powerful com- 
pany are representing to the public they have been supplied with 
a continuous brake which they cannot use, without increasing the 
dangers of travelling by irregular and unpunctual working. 

A TRAVELLER AND SHAREHOLDER, 

London, October 12th, 


INDICATED HORSE-POWER FROM DIAGRAMS, 
Sir,-—The letter of. ‘‘C. J. L.’s” was read by me with much 
interest, as was also the reply of ‘“‘J. E.” As a supplement to the 
latter, may I say that I think the root error of “C. J. L.’s” letter 
lies in regarding power as lost, which is simply held in suspension 
to be used with improving leverage by the crank as the cow 
advances to half stroke? J.C. 8, 
Ipswich, October 12th. 


Brewers’ EXnuIpition. — The brewing, distilling, licensed 
victualling, mineral water, and allied trades will hold their third 
annual exhibition and market at the icultural Hall during next 
week. The exhibition will open on Monday, and close on the 
following Saturday. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :--H. E. Wingfield, engineer, to 
the Indus, additional, for service in the Audacious; William 
Ames, engineer, to the Pembroke, additional, for service in the 
Diamond; Edward Price, engineer, to the excellent, additional, 
for service in the Glatton, vice Ames; and W. H. Grant, assistant- 
engineer, to the Indus, as supernumerary for disposal, 
19th September, 1881; Charles Salmon, chief engineer, to the 
Pheenix, on promo‘ion ; Chief Engineer : Edward Ingleden, to the 
Hibernia, additional for the Thunderer (when paid off.) Engineers : 
George B. Alton, to the Hibernia, additional for the Thunderer 
(when paid off); Felix Foreman, to the Alexandra, additional for 
the Bittern (when commisioned); George F. Smith, to the Asia, as 
supernumerary; Richard 8. Hornsby, to the Hibernia, additional 
for the Thun (when paid off), 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE ironmasters’ quarterly meetings have been held this week. 
They have been characterised by great firmness in prices in all 
the branches, and by a “‘ holding off” policy on the part of vendors 
in the belief that rates will continue to advance, 

In Wolverhampton on Wednesday, Change assembled with the 
knowledge that the New British Iron Company—one of the two 
marked iron houses who for five or six months past have been quoting 
10s. per ton above the bulk of the trade—had issued the following 
circular :—“* We do not at present intend to make any alteration 
in our prices of ‘ Lion Iron,’ but, with the rising price of raw mate- 
rials, we fear that we cannot long continue to supply our friends 
without making some advance in the present very unremunerative 
prices, 

The firm simultaneously advised that their present prices are :-— 
Bar iron, £7 10s.; best, £9 ; double best scrap ditto, £10; plating 

a ; best, £9 10s.; best turning bars, £11; best rivet iron, 
£9, and double best, £10; angle iron, £8 5s.; T-iron, £8 10s.; 
window sash iron, £10 10s.; slit rods, £7 10s., and best, £9; hoops, 
from 15 to 19 w.g., both inclusive, £8; hoops of 20 w.g., are : jin. 
£9; fin., £10; gin., £12; fin., £14; and jin., #16. Strip an 
fender plate iron is, £8 10s.; sheets, singles—to 20 w.g.—£9, and 
best, £10 10s.; boiler plates, £9, best, £10, and double best, scrap 
ditto, £11; chequered plates, £11 10s, This circular had in part 
led buyers to come together on Wednesday, not altogether unexpec- 
tant that bars might be declared up another 10s. per ton, making the 
Ear] of Dudley’s £8 12s. 6d., and those of the other houses £8, But 
the anticipations of such ale were not realised, for Earl Dudley’s 
bars remained at £8 2s. 6d., and those of the other houses at 
£7 10s. Sheets and plates of the same pry varied from £9 
to £9 10s. Medium bars were not to be had at less than £7, and 
common bars were £6 10s. asa minimum. Hoops were £7 5s. to 
£7 10s. at the works, and makers were reluctant to book further 
orders, since some of them have already two months’ work ahead. 
Strips for gas tube making were £6 15s. as a minimum, and ranged 
up to £7. Sheets of the descriptions purchased by the galvanisers, 
and largely also by merchants for export, were very strong. Some 
makers positively declined to quote, and were ‘‘ practically out of 
the market.” Their order books are filled quite as far ahead as 
they care for them tobe. Singles were strong at £8 10s., and best 
houses attempted to get no less than £10 for doubles, and £11 to 
£11 10s. for lattens. Galvanisers were on Wednesday unprepared 
to book forward orders at the prices of last week, yet no specific 
advance was declared upon such rates as £14 10s., as the minimum 
for 24 w.g. in bundles delivered London or Liverpool ; £16 10s. for 
26 w.g., and £18 to £18 10s. for 28 w.g. Ir ters 1 
that the mail advices received this week from Melbourne, Victoria, 
do not show that that market had, up to date of departure, begun 
to be affected by the advances at home. Even galvanised iron 
does not appear to have had any special demand. 

The crucial quotations for pig iron were unaltered on Wednesday 
upon the advance of a fortnight ago. 

Foreign pigs were all very strong. Hematites of Cumberland, 
Lancashire, and Welsh makers were especially so. Agents quoted 
72s. 6d. to 75s, per ton, but buyers’ offers were generally 2s. 6d. 
per ton behind these figures. Derbyshire and Northamptonshire 
vige were too high to encourage business. Thorncliffe—South 

‘orkshire—pigs were quoted £3, 

To-day’s gathering in Birmingham confirmed Wolverhampton 
meeting. No alteration in crucial prices occurred, but numerous 
traders believed that early in November Earl Dudley coal will be 
further advanced 1s.; all mine pigs, 5s. to 2s. 6d.; and marked 
bars, sheets, and plates, 10s. Experienced producers hoped that 
this would not take place, fearing to retard the improved demand. 
Iron tubes further reduced in gross discount 24 per cent. 

The Balman’s Hill Ironworks, near Bilston, formerly owned by 
Mr. Rose, have been disposed of by Mr. John Page, of the Monmoor- 
lane Iron Company, to the Albion Sheet Iron Company, West- 
bromwich, for £10,000. 

It is indicative of the improvement that characterises the demand 
for marked bars, that Lord Dudley’s ‘‘ New Forge,” at Round Oak, 
was re-started on Monday night, after being inoperative for four 
or five years. 

Ironstone commanded 1s. rise on a fortnight ago. South Staf- 
fordshire sorts varied from 10s. to 18s, per ton according to quality, 
and Northampton sorts were about 6s. to 6s. 3d. Best tases 
coal was 10s., and forge coal 7s. 6d. to 9s. The Earl of Duadley’s 
limestone is advanced about 6d. per ton, making his lordship’s 
prices at the quarries : Gray crystalline, for blast furnace uses, 4s. 
per ton; and blue or brick red, for agricultural and masonry uses, 
3s, 9d. per ton, 

On Tuesday colliers’ delegates met in Wolverhampton to discuss 
the wages question, The South Staffordshire delegates reported 
that it was with the greatest difficulty that the colliers could be 
persuaded to keep working, because they thought their advance 
ought to be doubled. A strike at C: k Chase 1 to have 
been resolved upon if a request for a 3d. rise were refused. The 
Salop delegate said that the Shropshire men were looking for the 
customary rise now that pig iron was advanced. The North Staf- 
fordshire men were repo! as determined in their demand for a 
10 per cent. improvement. The meeting decided to contribute 
towards the — of the North Staffordshire men if they had to 
strike. It was also resolved that the South Staffordshire employers 
should be asked to alter the sliding scale in the men’s favour, and 
that, in default of agreement, a three months’ notice of termination 
should be given by the men. 

The North Staffordshire ironworkers met en masse near Stoke, 
on pia and resolved to agitate for an increase in wages of 6d. 
per ton. 

Hardwares are advancing in several branches. 

Messrs. W. E. and R. G. Walker, galvanised ironmakers, of 
Dudley and Walsall, have been awarded a first-class order of merit 
and a gold medal for their exhibits of galvanised and corrugated 
sheet iron at the Adelaide Exhibition. 

The chainmakers resumed work on Tuesday at Mey on the basis 
of 4s, per cwt., an increase of about 20 per cent. on late prices. 

The Birmingham and District Drainage Board decided, on 
Tuesday, to borrow the sum of £100,000 temporarily from the 
corporation of Birmingham to purchase land, and carry out works 
already decided on, 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—In the iron trade here the market continues very 
firm, and although the upward movement in values has tended to 
check buying on the part of consumers, prices still advance. The 
activity amongst finished ironmakers necessarily involves a con- 
siderable consumption of forge iron, and in the pig market the 
demand is chiefly upon this quality, but foundry numbers are only 
in limited demand, as most of the users of this description of iron 
are at present well supplied. 

There was only a quiet market at Manchester on Tuesday so far 
as the actual amount of business doing in rig loca was concerned, 
but prices were stiff and local makers were asking an advance upon 
last week’s rates. At the prices which I quoted last week con- 
siderable sales of Lancashire pig iron have been made, and as local 
smelters have now booked more iron than their present make will 
cover during the remainder of the year, which is still as far as they 
will go with deliveries, and they have now to fall back upon stocks 
to meet their orders, they have put up their quotations for delivery 
into the Manchester district to 48s. for No, 4 forge and 49s, for 


No, 3 foundry, less 24 per cent. At these figures small quantities 


of iron have been sold, but makers are not at all anxious sellers 
even at the advance, 

Outside brands of pig iron are now only being offered here in 
comparatively limited quantities, and the prices asked average from 
1s, to 3s. per ton above those quoted for local irons. Lincolnshire 
iron delivered equal to Manchester is quoted at from 49s. to 50s., 
and Derbyshire at 50s. 6d. to 52s. 6d. less 24 for forge and foundry 
pe with g.m.b. Middlesbrough at 51s. to 51s. 3d. per ton 
net cash, 

Finished iron makers all through the district are kept fully em- 
‘amt and a good inquiry is still reported both for export and 

ome comsumption. Very few of the makers, bowever, were 
present at the Manchester market on Tuesday, and it was difficult 
to ascertain actual prices, as pending the anticipated advance at 
Birmingham to-day—Thursday—quotations as a rule were made 
subject to quarter-day rates, The general tendency of prices was 
to harden, and so far as wow were quoted they were about £6 10s. 
to £7 for bars and light rails, £7 to £7 5s. for hoops, and £8 10s, 
to £8 15s. for sheets. 

Manufactured metal goods have shown a decided advance during 
the week, copper and brass tubes, brass wire, and brass sheets 
having all been advanced jd. per lb., whilst in wrought iron, gas 
and steam tubes which have been in good demand, makers 
have reduced their discounts 25 and 5 percent. General wire 
makers, who have within the last few weeks put up _ their 
prices about 10s. per ton, are also tending towards a further advance 
in prices, 

In view of the decided advance which during the last few weeks 
has taken place in the price of materialg, I have made personal 
and pretty general inquiries amongst the chief consuming branches 
of industry to ascertain whether there is behind the upward move- 
ment in values a corresponding improvement in trade, The result 
of these inquiries leads me to the conclusion that trade is 
unquestionably better. Founders, tool-makers, boiler-makers, 
engineers, machinists, and locomotive builders all report an 
improvement. The chief activity is gst tool-makers, who in 
every establishment I have visited are well supplied with orders. 
Marine engine and locomotive tools constitute a considerable 
portion of the work in hand, but for the general class of tools, such 
as lathes, drills, slotting hines, steam h s, &c., there are 
numbers of orders which are being executed, partly for home 
buyers, but largely for customers in all parts of the globe. This 
may be taken as an indication of a general preparation for work, 
and amongst founders, who are also the pioneers of improving 
trade in other branches, there is more doing. Locomotive builders, 
engineers, and machinists report an increasing volume of trade 
coming in, and the complaint generally is now not so much that 
orders are scarce, but that the prices obtainable are still very low. 

A good demand is maintained for coal at advanced prices, and 
the pits are kept going full time, but engine classes of fuel if any- 
thing are weak. ‘The sy) agen at the pit mouth are about as 
under : Best coal, 9s. to 9s. Gd.; seconds, 7s. to 8s.; common coal, 
5s. 9d. to 6s. 3d.; burgy, 4s. 3d. to 4s. Yd.; and slack, 3s. 3d. to 
3s. 9d. per ton, 

Coke continues in good demand at about 9s. to 10s. for common, 
and 11s, to 12s, for the better sorts at the ovens, 

The wages question is in abeyance for the present, the miners 
holding over their notices for an advance until the end of the 
month. 

Barrow.—The appearance of the hematite pig iron market is very 
reassuring, and from inquiries I have made, the better tone which 
has pervaded this industry for some time past has lost none of its 
activity; on the contrary, the signs of a renewal of better trade 
give evidence of its being a certainty that we shall experience a 
good demand for pig iron for some time. Not only is the demand 
of previous weeks maintained, but the last few days show greater 
willingness on the part of buyers to place their contracts in the 
hands of producers. In some cases makers are fairly well sold 
forward, and where this is the case they are asking for a shilling 
a ton more foriron, Samples of No. 1 Bessemer are selling 61s. 6d. 
per ton at makers’ works; No. 3 forge is selling at 59s. and 60s. per 
ton. Makers are not in a position to contract for large deliveries 
to be made early; and of the output at the furnaces, two-thirds is 
going into direct consuinption. 

During the winter the pig iron will be brisk, as the orders at 
present held are such as will keep makers fully employed. In the 
district there are from ten to twelve furnaces out of blast ; but 
there is every likelihood of their being relighted at an early date. 
Contracts are being offered both in the pig iron and steel depart- 
ments, and makers in both cases express themselves as unable to 
guarantee delivery during the current year. Steel makers are in 
the same good position with regard to work which I noticed last 
week, and the demand is well maintained. Now that breakages 
have been repaired the mills are in full go, especially in the 
merchant department. The inquiry for light tram sections shows 
much more energy. 

Iron shipbuilders are in fair work, and anticipate booking some 
fair contracts shortly, as inquiries are being freely made. Engi- 
neers, ironfounders, boiler-makers, and other industries steadily 
employed. Raisers of iron ore are sold forward to a considerable 
extent, and new orders coming to hand are for forward delivery. 
Shipping very fairly employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tur liquidators of the Yorkshire Engine Company, Sheffield— 
Mr. Charles Harrison and Mr. R. 8. Hampson—have paid the 
creditors their debts in full, as well as discharged a portion of 
their liability to the Bank. At one time it was scarcely anticipated 
the results would be so satisfactory. The company are at present 
doing a very brisk business, and the improvement in the coal trade 
cannot fail to favourably affect them still further. 

Admiral Shestakoff, of the Russian Imperial Navy, attended by 
Captain Leontieff, Lieut t Poretchkin, and Lieutenant de 
Ribas paid a visit to the Atlas Works—John Brown and Co., 
thdel—an the 6th inst. The visit was a very brief one, as the 
Admiral and suite were leaving the town the same afternoon ; but 
there was time to witness the rolling of a compound armour plate 
on the Ellis system, and the party appeared both surprised and 

leased with the elaborate and extensive arrangements now made 
or producing these lates, which are in important demand for the 
navies of home and foreign Powers. be ¢ 

Though there cannot be said to be any great stir in the iron 
and kindred trades, everything touching iron, steel, and coal is 
undoubtedly much improved. I had occasion to inquire into the 
affairs of over a dozen leading limited companies at the end of last 
week. I found of the stocks a 
rise varying from ;'; to 54 per cent., and only one a [— 
cent. Parkgate Iron Company has advanced 55 in a week ; ohn 
Brown and Co. 3 per cent., and this weck they are up again 
another 24 per cent.; Jessop’s have touched par, having advanced 
2 per cent.; Cammell’s, Ebbw Vale, Tredegar, are all firm at a 
decided improvement, 

Messrs. Davey Brothers, Park Ironworks, are at present very 
actively engaged on a large order for the Tredegar Company, in 
South Wales. I believe this order is for Bessemer plant, including 
everything necessary for the production of steel rails, from the 
Bessemer converter to the tools requisite for finishing the goods. 
Mr. Charles Markham, of Staveley, and Mr. H. D. Pochin, of Con- 
way, are interested in the Tredegar Company, and it is rather 
significant of the future of the steel rail trade in Sheffield, that 
although these gentlemen are also largely connected with Sheffield 
companies, they appear to prefer laying down plant at the coast to 
having the rails manufactured in the Sheffield district. It is 
pretty clear that these shrewd judges re rail-making as more 
an industry for the coast than for the midlands. 

The Scranton Steel Company, of Pe ee hear, 

laced an order of some magnitude with a | gineering 
for steel rail plant, Our American rivals are rapi 


increasing 


their output of steel rails, being encouraged thereto by the great 
weight of rails which, in spite of the heavy tariff, is still sent to 
the States by German and English producers. 

At the Park Ironworks the electric light is being introduced. 
The Brush system will be applied in the mills, and Swan’s lamps 
in the draughtsmen’s rooms. The Nunnery Colliery Company, 
which has used the electric light for screening coal for some 
months, is about to discontinue it in favour of a new application 
of Sugg and Bray’s burners. The managing director informs me 
that the electric light is more expensive than gas. The Nunnery 
pore an I understand, is supplying the Sheffield Gas Company 
with coal. 

The American statistical year terminated on the 30th of Septem- 
ber last. The figures for the first three-quarters ending 
December, 1880, March, 1881, and June, 1881, I have already 
given you. For the last quarter they show a total of 
£340,509, an_ increase of £30,000 on the corresponding quarter 
of 1880. The total value for September was 134.417. 
Steel shows a falling off as compared with the corresponding 
period of last year of nearly £26,000, while cutlery has 
increased by nearly £7000. On the year there is an increase of 
£157,000. As the increase on the quarter is chiefly in steel rails 
and heavy goods, it is not so gratifying as appears at first sight. 
The falling off in steel is serious. 

Messrs. Steel, Tozer, and Hampton, of the Phoenix Bessemer 
Works, the Ickles, Rotherham, on contracted with Messrs. 
Hammond and Co., of London and Middlesbrough, to have their 
premises illuminated by the electric light on the ‘‘Brush” prin- 
ciple. Messrs. Hammond and Co., are the firm who have success- 
fully experimented at Chesterfield this week. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Last Tuesday was the quarterly meeting of the Cleveland iron 
trade, and it was held, as usual, in the Middlesbrough Exchange. 
It happened also to be the first day of the Iron and Steel Institute 
meeting in London, with the result that most of the leading 
members of the trade were in town. This naturally robbed the 
Middlesbrough meeting of its customary animation. The condi- 
tion of the trade pons characterised as steady. The reduction 
of output of pig iron has been largely carried out, and the effect 
has become apparent in the diminution of stocks. Connal’s 
Middlesbrough stores now contain 2396 tons less than they did a 
week since, the total amount being 182,587 tons. The ship- 
ments for the first six days of the month, and including the returns 
of Monday last, are 32,785 tons, being at the average rate of 
5451 tons per day. This is 2000 tons per day more than usual, and 
certainly is most encouraging from the producers’ point of view. 
It must not, however, be forgotten that it is evidence of increased 
distribution, and not of necessity of increased consumption. It 
may only be due to the tendency to hoard material at their iron- 
works by consumers when they think prices more likely to rise than 
to fall. Besides, being near the end of the shipping season, it is 
only natural that efforts should be made to ship as much as pos- 
sible before navigation becomes impeded by ice or.by stormy 
weather. There is no evidence of any increased consumption of 
pig iron having taken place during the last two months, and there- 
fore the rise of price has not been produced by what is perhaps the 
only healthy cause. Indeed, consumers have been somewhat less 
pressing for delivery of late. On the other hand, the desire to con- 
tract for forward delivery both on the part of merchants and con- 
sumers, shows little if any abatement, and, therefore, the rise may 
be said to have originated and to be maintained entirely by the 
speculative 

The price of No. 3 g.m.b. iron was on Tuesday about 43s. = 
ton f.o.b. Middlesbrough. Curiously enough warrants commanded 
only 42s, 9d. per ton, notwithstanding that the cost of making a 
warrant, that is, of conveying to the store, unloading, booking, and 
so forth, isabout 1s. per ton. Warrants are, therefore, 1s. 3d. per 
ton below their normal relative value, and this indicates a general 
desire on the part of warrant holders to realise, which is 
tantamount to a nervous apprehension lest lower prices should be 
imminent. 

The manufactured iron trade is steady. For ship-plates, £6 10s. 
per ton in trucks at Middlesbrough less 24 is now being given by mer- 
chants and bridge builders for forward delivery. East coast ship- 
builders still, however, hesitate, and do not offer more than £6 5s. 
at works. Whether they will be forced to give more or not is not 
yet clear. Their trade is, however, brisk, several new orders for 
ships having been recently placed, and it is not likely they are fully 


covered for their requirements. The Sunderland strike is practi-~ 


cally at an end, and that circumstance will alone occasion a 
largely increased consumption of shipbuilding material. Angles 
and bars command now about £5 15s. at works. Signs of activity 
have commenced at the old West Hartlepool works, which have 
been bought by Messrs. M. Gray and Co. They are preparing to 
sell off the surplus plant and to start the plate mill. They have 
engaged, it is said, Mr. Percy Gibson, formerly of the Skerne Iron- 
works, as manager. It is thought, however, that a considerable 
time must elapse before they can be in the market. 

The Cleveland ironstone miners have sent a letter to the Mine- 
owners’ Association | ting the restriction of output which is 
taking place, and pointing out the effect it is having upon their 
interests. They say that 180 miners have already received their 
notices, and they consider this contrary to the spirit of the —t 
scale arrangement which was mutually to. They deman 
that the notices should be withdrawn. This is another instance 
that when economic laws are interfered with by any class, there is 
no telling how far the wave of disturbance may not go in all direc- 
tions. 1t is not yet known how the employers will meet the appli- 
cation of the men. 

It is understood that preliminary steps are being taken to esta- 
blish a Board of Arbitration to settle the differences between ship- 
builders and their workmen. So tant and troubl have 
been the disputes in this trade that it is said in some cases the 
profits which would otherwise have been made have entirely disap- 
peared, and in some cases losses have accrued. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 


Tue Glasgow warrant market was strong until Friday last, when 
on account of a number of holders realising and the prospect of 
dearer money, the prices somewhat gave way. Shipping brands 
have not been in so ready demand, and the past week’s shipments 
being considerably short of those of the preceding week, there has 
been less disposition to purchase in the open market. This week, 
therefore, both warrants and makers’ irons were quoted at rather 
lower prices. There is a probability that the shipments will bulk 
more largely for the next two weeks ; soon a: which they will 
very likely diminish, owing to the close of the continental and 
Canadian trades. At present a very good business is being done 
with the Continent, and the freights have advanced to an extra- 
ordinary extent. But this state of matters will last only a few 
weeks, and then the foreign demand for pig iron will of necessity 
be considerably smaller. The consumption in the forges 
and foundries at home is large. As yet the damping out of 
sixteen blast furnaces has hai very little effect upon the accu- 
mulation of stocks in the public stores. In the course of the week, 
fully 3000 tons were added to the stock in Messrs. Connal and Co.’s 
stores, bringing it up to about 599,000 tons. The arrivals of pig 
iron from Cleveland have been er that in the preceding week, 
and also compare favourably with those of the corresponding week 


firm | of last year. 


Business was done in the warrant market on Friday forenoon at 


| 
| 
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5is. 6d. cash, and 52s. 7d. to 51s. 8d. one month, 
the afternoon quotations being 52s, to 51s. 64d. 
cash, and 52s. to 5ls. 8d. one month. On 
Monday morning transactions were effected at 
Bis. Gd. to 52s. 2d. cash, and 52s. 3d. fourteen 
days ; and in the afternoon from 52s. 2d. to 
52s. 3d.; and back to 52s. 2d. cash, and at 52s. 44d. 
one month. Business was done on Tuesday at 
52s. 1d. cash The market was very unsteady on 
Wednesday, but a good business was done 
between 5ls. 2d. cash and 51s. 11d. one month. 
To-day—Thursday—the market was stronger, 
with business at 51s. 9d. to 52s. 44d. cash, and 
52s. 6d. to 52s. 4d. one month. 

The following quotations of makers’ iron are a 
shade under p kom of last week :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1., 62s.; No. 3, 
53s.; Coltness, 63s. and 54s.; Langioan, 68s. 6d. 
and 54s. ; Summerlee, Gls. 6d. and 52s.; Calder, 


68s. and 54s.; Carnbroe, 55s. 6d. and 5ls. 64d.; | 
Clyde, 54s. and 5ls.; Monkland, 53s. 6d. | 
and 5ls.; Quarter, ditto, ditto; Govan, at 


Broomielaw, 53s. 6d. and 5is.; : Shotts, at Leith, 
63s. and 54s.; Carron, at Grangemouth, 53s. 6d.: 
and 52s. 6d.; Kinneil, at Bo'ness, 52s. 6d. and 
51s.; Glex rnock, at Ardrossan, 5tis. and 52s.; 
Eglinton, 53s. 6d. and 49s. 6d.; Dalmellington, 
53s. and 50s. 


The different branches of the manufactured 
iron trade are experiencing steady employment, 
although in a few cases there appears to be some 
apprehension of trouble from the workmen, who 
are beginning to think that the upward move- 
ment of prices entitles them to an advance of 
wages. Angle iron is quoted at £6 10s.; plates, 
£7 5s.; steel ship plates, £10; angles, £9; and 
boiler plates, £11. 

There is still a very good export demand for 
coals of the different qualities generally shipped, 
and the home trade also keeps satisfactory. 
Prices have moved slightly upwards, the quota- 
tions now being—main coal, 6s. 3d. to 6s. 6d. per 
ton f.o.b.; splint, 7s. to 7s. ’3d.; ; ell, Gs. 9d. to 7s.; 
and steam, about 8s. per ton. There is a very 
brisk export demand in Fifeshire, and in most 
cases the amount of business there appears to be 
limited only by the railway and shipping faci- 
lities. 

The question as to whether the miners will get 
an advance of wages remains uncertain. The sale 
coalmasters would, it is understood, very cheer- 
fully meet the wishes of the men if they could 
obtain a permanent increase in quotations; but 
whether they will be able to do so remains 
doubtful. Some of the employers who were 
waited upon said they anticipated ay | might be 
in a position to concede a day | the Ist 
November; but the men desire the advance on 
the 17th current, although it is not likely they 
will obtain it on that date. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

WE are now entering upon the last quarter of 
the year, and if the vigorous condition of the coal 
trade of Wales be sustained in that quarter,. the 
total for the year will be superior to anything 
kaown in Wales. 

Both the large ports, Cardiff and Swansea, are 
going in for improvement. A movement has 
been set on foot at Cardiff by the Corporation to 
buy the dock property of the Marquis of Bute, 
but it is now understood that he will not sell it, 
jut instead make a new drain and dock on the 
foreshore to the east of the low-water pier, such 
new dock to admit the largest vessels of modern 
a What is wanted by the Marquis 
isa tee that the shippers will ship from 
the new lock two million tons of coal per annum. 
Bills will be brought before Suclneaes next 
session and a vigorous beginning soon made. 

Swansea is determined to have its share of the 
coal traffic, and is going on heartily for railways 
to Rhondda, and a new scheme is on foot to form 
a harbour of refuge in Swansea Bay. It is pro- 
posed to get powerful dredging machinery, and 
remove entirely a large and dangerous shoal 
known as the Inner Green Grounds. Two 
breakwaters would be required, one at Plymouth 
and another i in extension of the Mumbles Point. 
Mr. Vivian is the promoter. ‘In all quarters there 
is a great deal of effort being put forward, and 
the next session will show yet further enterprise. 

I have rarely seen so much coal development as 
is now going on. Prices, too, are firm, with an 
upward tendency, and large contracts continue to 
be secured. 

In iron and steel there is brisk trade being 
done, and so satisfied appear buyers that higher 
prices are looming, that a good deal of activity is 
shown in trying to place orders. 

The apprehended strike at Treforest Tin-plate 
Works has been avoided. 

The Great Western Railway Company has been 
successful in coal mining near Maesteg. Coal has 
been — in the Avon Valley at a depth of 
472 yards. Thickness of seam, 4ft. Gin. Quality 
excelient. Messrs. Galway and Kerwick were the 
contractors, and 330 yards were sunk in the course 
of little more than twelve months. 


THE PATENT JOORNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specijsications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insicad 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 

"4 October, 1881. 

Scissors, D. Peres, London, 

Ma ct Liquors, A. E. Wood, Wavertree. 

Gas, &c., C. D. Abel.—(A. i. Roach, U.S.). 

4294. Lamps, A G. Schaeffer, Newcastle-on-Tyne. 

4295. Steam H. Newton. Ericsson, U.S.) 


4291. 
4292. 
4293. 


| 4317. 


4296. Conpurts, C. Abel.—({Z. A. Brasseur and 0. 
Dejaer, Brussels.) 


4297. AspHatre Apparatus, B. D. Healey, Brighouse. 
4298. Securine Botts, &c., W. R. Lake.—(@. Taylor, J. 
Wood, and B. 8. Clark, U.S. 
4299. Fountain Pens, F. Wirth.—(Hannover Gummi 
Kanm Company, Hannover.) 
4300. Pipes, F. des Veeux.—( Mf. Marr, U.S.) 
4301. gs, F. des Veeux. w F. Roy, Pavis.) 
4302. Breyces, J. E. Surridge, Windlesham. 
4303. Paper Foitpinc Macuixgs, R. Cundall, Thornton. 
4304. Dynamo Macurygs, H. Ay lesbury Bristol. 
4305. Lamps, H. J. Haddan. —(L. Som2ce, Brussels.) 
4306. Furnacss, &c., G. Eyre, Codnor. 
4307. SERVING-MALLETS, &c., W. Griffiths, Port Madoc. 
4308. SoLe Piares, J. R. Alexander, Edinburgh. 
4209. Barrerigs, F. Wirth.—(Dr. J. Stebbins, U.S.) 
4310. Seconpary Barreries, A. Laurie, Duddingstone. 
4311. Lamps, J. H. Johnson.—(C. A. Faure. Paris) 
4312. TreaTine Sewace, J. Hanson, Wakefield. 
4313. Sunveyrne Apparatus, G. H. Stephens and H. 
Wilmer, London. 
4314. Dryrxc Macuryss, R. Milburn, London. 
4315. Converters, J. Lloyd, Shropshire. 
4316. Sroprers, H. R. Landon & G. Legrand, London. 
Bicycuies, &c., T. Warwick, Aston. 
VERMIN Trap, G. M. Gates, Wells. 
Bicyc es, J. A plugh, Birmingham. 
Psotocrapuic Camera, W. Brookes, Manchester. 
5th October, 1881. 
Screw Prore.iers, J. Jones, Liverpool. 
Cutrixc Giass, A. Cowan, Bayswi ater. 
PHOTOGRAPHIC CHANGING Box, C, Sands, London. 
4324. Fiurp Merers, A. W ightman, Sheffield. 
4325. CLEaNsiING HoLLow C. Davis, London, 
and H. T. Arthy, Brentwood. 
. Stor VaLvgs, &c., J. Margerison, Preston. 
7. Sirk SHoppy, C. Dawerdt, Berlin. 
3. PaPER Wires, &c., M. M. Whiting, Manchester. 
. Provectices, H. Simon.—(F. Vetterli, Paris.) 
. Neepies, W. R. Lake.—(S. Peberdy, U.S.) 
. ARTisTic ARTICLES, W. Beck.—(H. Starcke, Paris.) 
Mortice Locks, E. de Pass.—(A. Elliott, Paris.) 
. CaBrnet, G. Nobes, London. 
Lamps, A. W. Calvert, Leeds. 
. Harpours, &c., W. le, 
. Treatinc Raw Hines, D Galbrai burgh. 
. Surps, W. R. Kinipple, London. 
3. Looms, J. Leeming, Bradford. 
. AcHRomatic Lenses, N. Lazarus, London. 
. Gas-moror Enornes, C. T. Wordsworth, Leeds, 
and T. Browett and H. Lindley, Salford. 


431s. 
4319. 
4320. 


4321. 
4323. 
4323. 


4341. Furniture, T. Haddon, Birmingh 
6th October, 1881. 
4342. Gas Sroves, T. Fletcher, Warrin 5 
a FIRE-EXTINGUISHER, J. Dutton, London. 
4344. Pianorortes, H. Springmann. Fischer, 


Dresden.) 
4345, Apparatus, J. Rigg, Chester. 
346. Caeckine Apparatvs, J. T. R. Proctor, Dundee. 
. Frre-soxes, J. Shepherd, Manchester. 
5. Looms, G. Kirk, Huddersfield. 
. Srrines, &c.,J. Turnerand C. M‘Bride, Glasgow. 
50. SHOVELS, &c., T. Titley, 
. Sewine MACHINES, H. Simon.—(F. B. Kohler, 
“Chennit 
AX Le-BoxEs, G. E, Vaughan.—-(H. Cristin, Paris.) 
. PREPARING Woot, &c., J. Tatham, dale. 
4. SCREW PROPELLERS, J. Carr, Heaton. 
. Boots, &c., W. H. Stevens, Leiceste r. 
5. SHELLING Rice, &c., A. G. Fraser, G. Smith, and 
L. W. Harvey London. 
4357. Vacuum Pans, W. R. Lake.—(C. Wekl, U.S.) 
Tth October, 1881. 


4358. CLeantnc Corton, J. Bayley, Aston, and T. 
Bayley, Staleybridge. 

4359. Spexp Ispicator, D. Young, London. 

4360. Syow, F. N. Liverpool. 

4361. SHIRTSTUDS, ‘Allen, London. 

4362. Borisc APPARATUS, A. U pward, London. 

4363. H. J. Haddan.—(The Uni- 
versal Knitting Machine Co. of Ontario, Lim., Toronto.) 

4364. VeLocirepes, A. Phillips, Birmingham. 

4365. Assistine Vision, P. Adie, London. 

4366. Brake Apparatus, G. Westinghouse, London. 
4367. Dwe_iinc-Hovses, 8. E. Simpson, Birmingham. 
4368. Proputsion Appakatus, J. R. Purssell, London. 
4369. TreEaTING NITROGENOUS SUBSTANCES, W. and H. 

_Marriott, Huddersfield. 

Density Apparatus, E. Jones, London. 

71. Broocs, &c., Fastenrnos, E. Jones, Bridgewater. 
2. Curtixe Suives, E. J. Heal, London. 

73. Mirus, W. R. Lake.—(J. FitzGerald, U.S.) 


8th October, 1881. 
. Puorocrapss, &c., R. 
75. TiMEKEEPERS, &c., H. B. James, Lo 
. CONSTRUCTING, &e., Roors, J. Carter, Uxbridge. 
. Ciurcu, &c., J. Hardinge, London. 
4378. Rarmway SIGNALS, H. Cuthbert and G. H. Smith, 
Manchester. 
4379. Rotiine, &c., Wire, J. Westgarth, Warrington. 
4330. MeasuRING ‘ApPaRaTvs, J. Watson.—(A. Champy, 
Antwerp.) 
Paintixe, F. Wirth.—(J. Ribbert, Hokenlimburg.) 
. PeRamBuLators, C. H. Brassington, Manchester. 
. Evecrric Bripces, St. G. L. Fox, London. 
. Basic Bricks, ry 8. G. Thomas, London. 
5. Bicycues, &c. Edge, jun., Birmingham. 
4336, UTILIsinG Air, A. M. Clark.—(C. W. 
Cooper, Brooklyn, U.S.) 
4387. ReovLaTinc HEALbs, &c., R. Riley, Keighley. 
4388. Exrractine, &c., CaLorIc, C. Tellier, Paris. 
4389. &c., ComPounps, R. H. Neville, Lincoln. 
4390. Apparatus, W. R. Lake.—{(D. C. 
Knowlton, Boston, U.S.) 
10th Octoder, 1881. 
. AtracurNc Door Kyoss, B. Spittle, Wednesb 


4357. Vacuum Pans, W. R. Lake, Southampton-build- 
ings, London.—A communication from C. Wal 
Chicago, U.S.—-6th October, 1881, 

4363, Kyirrina MACHINES, Hi. J. Haddan, Kensington, 


2513. Borr.e Wrappers, H. J. Haddan, London.—A 
communication from B. Marks,—t)th June, 1881. 
2514. Harcuway Doors, H. J. Haddan, London.—A 


London.—A cemmunication from the 
Knitting Machine Company of Ontario, Limited, 
Toronte.—7Tth October, 1881. 


Patents on which the Stamp Duty of 

£50 has been paid. 

3880. Sewrne Hat Lixines, W. L. Southamp- 
ton-buildings, London. —3rd October, 1873. 

3914. Motion, W. Baxter, Leeds.— 
4th October, 1878. 

$959. Umprecuas, &c., J. Willis, Stocksbridge Works, 
near Sheftield.—Sth October, 1878. 

3067. Porasst, &c., J. lLmray, Southampt 
London.—th October, 1873. 

4040. Wasninc Appakatus, E, Gardner, Lord-street, 
Liverpool.—12th October, 1878. 

3935. RerriGERATING Apparatus, J. Harrison, Gowrie- 
road, Battersea, London.—7th October, 1878. 

4421. Kyrrrine Macurnery, J. W. Lamb and 8. Lowe, 
Nottingham.—lst Nov ember, 1s78. 
3952. Gia Macuines, A, M. Clark, Chancery-lane, 
London.—S8thk October, 1878. 

4133. Pururyine Apraratvus, F, Thompson, Wakefield, 
and W. H. Williamson, Leeds.—17th October, 1878. 

3958. Bricks, &c., J. Ryder, Openshaw,—S¢th October, 


hoilai 


1878. 

3966. Bopsins, &c., J. W. Wilson, Barnsley.—9th 
October, 1878. 

3977. Packaces for CicaRrerres, &c., C. G. Emery, 


Brooklyn, U.S.—th Getober, 1878. 
3978. CIGARETTES, Cc. G, Emery, Brooklyn, U.8S.—9th 


October, 1878. 
&c., A. J. Le Blane, P: 


4049. OPENING, 
12th October, 1878. 

4226. ELecrric Currents, T. A. Bien, Menlo Park, 
New Jersey, U.S.- 25rd October, 

3950. TorPEDOEs, C. A. McE ag) Adelphi, 
Lendon.—S8th October, 1878. 

4000. MEAT-MINCING MAcuINEs, A. Barr, Glasgow.— 
10th October, 1878. 


Patents on which the Stam Duty of 
£100 has been pai 


3443. Berrtus, T. Johnson, Poplar, London. 
—S8th October, 1874. 
H. C. Mance, Manor-road, 


3390. TELEGRAPHING, 
Brockley.—3rd October, 1874, 

3393. Marine Enoines, D. Rankin, Greenock.—dth 
October, 1874. 

3400. VenTILatiInG Sewers, &c., E. G. Banner, Billiter- 
square, London.—5th October, 1874. 

3448. EARTHENWARE Bortties, H. Grove-lane, 
Camberwell, London.—8th October, 1 

3573. Caissons, &c., W. R. Kinipple. Victoria- -street, 
Westminster.—17th October, 1874. 

3426. Corrine Fites, M. Mondon, Boulevard de Clichy, 
Paris.—7th October, 1874. 

3495. Workinc Raiway Sienars, J. 8. Farmer, 
Canterbury-road, Kilburn.—1l2th October, 1874. 

3569. Workina Raitway Pornts, &c., J. 8. Farmer; 
Canterbury-road, Kilburn.—17th October, 1874. 

3471. COMPRESSING Apparatus, E, Korting, Man- 
chester.—%th October, 1874. 

3485. &c., Macntvery, J. Patterson, Belfast. 
—10th October, 1874. 

3507. &c., E. Korting, Manchester.—12th 
October, 187 

3473. poe F. H. Smith, Peckham-rye.—0th October, 
1874 


3493. OVERHEAD SEWING Macurxg, J, Laing, Dundee. 
—12th October, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 20th October, 1881. 

2411. Transmittinec Motive Power, J. Aylward, Bir- 
mingham.—lst June, 1881. 

2415. Fasrics, J. Cocks, Upper Norwood, London.— 
lst June, 1881. 

2421, American Oroans, W. E. Evans, Highgate, and 
R. W. Jarrett, London.—lst June, 1881. 

2425. OrpNnance, W. Palliser, Earl’s-court, London.— 
2nd June, 1881. 

2431. Raitway T. M. Ford, Great St. 
Helen's, London.—2ad June, 1881. 

2441. CaccuLatine Apparatvos, H. H. Lake, London.— 
Com. from H. Beaucourt.—2nd June, 1881. 

2451. Srytocrapuic Fountary Pens, J. Nadal, South- 
ampton-row, London.—3rd June, 1881. 

2452. OperaTine Fans, E. J. C. Fear, Redland, near 

Bristol.—3rd June, 1881. 

2467. Fixine Wueers, &c., upon Axes, R. A. Han- 
sell, Sheffield.—6th June, 1851. 

2468. Neckties, &c., W. R. Lake, London.—A commu- 
nication from J. H. Fleisch.—6th June, 1881 

2476. Mourupieces for Musica, Instruments, W. R. 
Lake, London.—A communication from P. Thom- 
son.—7th June, 1881. 

2511. Horse-rakes, J. Huxtable, Brayford.—9th June, 
1881. 


2581. PREPARING Stars, C. M. Sombart, Germany.— 
A communication from G. Glafey.—l4th June, 1881. 
2606. ELecrric AccumuLators, A. Muirhead, Regency- 
street, London.—15th June, issl. 

2628. Dressinc, &c., Stone, W. W. Beaumont, Lon- 
don, and J. Welman, Poole.—16th June, 1881. 

2734. Gas-purners, W. J. Brewer, Rood-lane, London. 
—22nd June, 1881. 

2771. Screw-cuttine, &c., A. M. Clark, London.—Com. 
from Messrs. Baville & Monlebout.—24th June, 1881. 

2805. Rore AtracuMents, H. J. Haddan, London.—A 


2. Knittinc Macurnery, 5. Fingland, Hawick. 
3, Sarety Vatves, C. Shields, Manchester. 
Bas-re.iers, E de Pass.—(W. Guillebaud, Paris.) 
95. ConKscREW Covers, &c., A. Bolt.- (A. 7. Dittert, 
Newstadt. ) 
4396. CarBons, J. James, London, and J.C. F. Lee, 
Ravenhead. 
4397. Macyesia, T. Twynam, London 
4398. SECONDARY Batreries, A. W. "L. Reddie. 
Volckmar, Paris.) 
4399. Feepinc Apparatus, J. & A. Leadbeater, Morley. 
4400. Paps, W. Reynolds, London. 
4401. Steam Kerries, &c., W. B. Dewhirst and G. 
Barker, Manchester. 
4402. Moror Enorves, G. Weatherhogg, Birmingham. 
4403. Fire-LicHTer, A. G. Elliott, London. 
4404. BessemeR CONVERTERS, A. Hh Holley, London, 
4405. Evecrric Liocut, A. Clark.—(J. de Changy, Paris.) 


Six on 


Inventions Protected for 
deposit of Complete 8 

4248. Lamp Burners, B. Schwartz and R. Hupperts- 
berg, Berlin.—1st October, 1881. 

4249. Umpretas, J. Minitre, Boulevard de Strasbourg, 
Paris.—lst October, 1881. 

4267. Exuipitinc Apparatus, W. R, Lake, Southamp- 
ton-buildings, London.—A communication from T. 
L. Jones, St Louis, U.S.—lst October, 1881. 

4289. HarRows, A. M. lark, Chancery-lane, London. 

—A communication from T. Haxton and G. Beattie, 
Gore, New Zealand.—srd October, 1881. 

4293. Gas and O11, C. D. Abel, Southampton-buildings, 
London.—A communication from A. L, Roach, 
Indianapolis, U.S.—4th October, 1881. 

4297. AsPHALTE Apparatus, B, D. Healey, Brighouse. 
—4th October, 1881. 

4303. Macuinegs, R. Cundall, Thornton. 
4th October, 1881. 

4330. Neepies, W. R. Lake, 
London.—A communication from 8. Peberdy, Ph 


delphia, U.S.—5th October, 1881. 
4352, AxLe-Boxes, G. E. Vaughan, Chancery-lane, 
mdon.—A unication from H. Cristin, Paris. 


—6th October, 1881 


tion from W. P. Healey. —2ith June, 1881. 

2863. Dye Propucts, A. M. Clark, London. —A’ com- 
munication from C, Collin. —30th "June, 1881. 

3384. Inpicators, J. C. Mewburn, London.—A com- 
munication from C. H. Pond.—4th August, 1881. 

3629. Batus, C. Drake, Battersea, ndon.—20th 
August, 1881. 

3797. BorrLe-wasHinc Macuinges, D. C. Foster, Hull. 
3lst August, 1881. 

3871. DyNAMO-ELECTRIC Macurnes, H. A. Harborow, 
Circus-street, 6th September, 1581. 

3895. HorsEsHors, T. Brown, Regent Works, Shef- 
field.—8th September, 1881. 

3911. Rer.ecrors, J. Wetter, London.—A communi- 
cation from W. Wheeler.—9th September, 1881. 

3917. Hor Foroinos, &c., A. Storer, Clapham Park, 
London.—9th September, 1881. 

4233. Weicuinc Woot, H. J. Haddan, London.— 
Com. from J. Gebhart.—30th September, 1881. 

4289. M. Clark, London.—A communi- 
cation from T. Haxton and G. Beattie.—3rd 
October, 1881. 


Last day for filling opposition, 1st November, 1881. 
2318. the Expansion, &c., of SiGNaL 
yIRES, hitehead, Buck nall,—26th Hay, 1881. 
2448. Su 1A for Mar, E . Martin and R. Benns, 

London.—3rd June, 1881. 

2470. Disnes and BAsINs, C. Russell, Garforth.—7th 
June, 1881. 

2474. Borers, A., J. T., and R. Anderton, Accring- 
ton.—7th June, issl. 

2475. Fastener for Drivinc Bevts, F. Redaway, 
Pendleton.—7th June, 1881. 

2477. Bet Ciasr, A, M. Clark, London.—A communi- 
cation from W. M. Whiting. 7th es 1881. 

2483. Se.r-actine Feepinc Apparatus, A. C, 
son, mdon.— A communication 
Demoncy-Minelle.—8th June, 1881. 

2489. Fisnine, &c., W. Laughrin, Polperro.—8th June, 

1881. 


2503. Grinpina, &c., P. M. Justice, London.—A com- 
munication from = E, Holmes.—9th June, 1881. 

2512. BerrLe Wraprers, H. J. Haddan, London.—A 
communication from B. D. Marks.—9th June, 1881. 


ication from G. M, and H. L, Eames and J, 
Stever.—9th June, 1881. 

2524. Puriryine Gas, J. H. Johnson, London.—Com, 
from A. M. H. T. du Montcel.— 10th June, 1881. 

2580. &c., G. F. Wynne, Minera, near Wrex- 
June, 1881. 

2531. SMALL-ARMs, E. James, } 
mingham. —10th June, 1881. 

2539, Curmney-tor, &c , Delmard, Plumstead-com- 
mon, Kent.—10th June, 1881. 

2545. Frames, F. Wirth, Germany.— A communication 
from F. Roeder,—11th June, 1881. 

2550, Type-writinG Macuines, A. D. Furse, Rome.— 
A communication from La Société Clavigraphique 
Maggi et Cie.—11th yune, 1881, 

2559. Driwiine, &c., G. F. Wy nne, Minera, near Wrex- 
ham.—13th June, issl. 

2565. Tricycies, &c., E. J. Lewis, Reading.—13th 
June, 1881, 

2567. the Srerep of Marine Enorngs, E. P. 
Alexander, London.— A communication from C. 
Ziegler.—vth June, 1881. 

2575. Baryta, W. E. Gedge, London.—A communica- 
tion from E. J. Maumené.—l4th June, 1881, 

2618. Governinac DyNAMO-ELECTRIC Macuines, J. 
Jameson, Newcastle-upon-Tyne. —16th June, 1881, 
2686. Parquet FLoorixe, A. Dammar and A. Cassard, 

Brussels, —20th June, 1881. 

2600. Sewinc Macuines, E. P. Alexander, London.—A 
communication from G. C, Desprin.—20th June, 1881. 

2713. Compinc Macuryes, J. C. Walker and J. E, 
_Stephenson, Shipley.—2lst June, 1881. 

don.—Com. from M. A. Gravier. —22nd June, 1881. 
2750. Depositing Metats upon Iron, &c., G. Bower, 

St. Neots.—23rd June, 1831. 

2787. &c., Susstances in Pieces, J. C. Mew- 
burn, London.—A ce ication from IF’. Stroel 
and W. H. Eales.—25th June, 1881. 

2821. Supp.yine Arr to Lamps, C. W. Torr, Birming- 
ham,—28th June, 1881. 

2824. Ratcners, C. Geddes and P. Sword, Liverpool.— 
28th June, 1881. 

2876. CLeansino, &c., Sucar, H. E. Newton, London. 
—A communication from La Compagnie de Fives- 
Lille.—lst July, 1881. 

2882. PreraRinc VeceTaBLe Susstances, R. G, Perry, 
Rathdowney.—2nd July, 1881. 

2889. ComBrnep &c., C. W. Torr, Birmingham.— 
July, 1881, 

. Fasric, G. von Nawrocki, Berlin. 
from Messrs. and Juel.—llth July, 1881, 

3145. Propucinc Heatinc Gases, H. Haug, Strass- 
burg, Germany.—19th July, 1881. 

3275. Gas Motor Enornes, R. Ord, Devizes.—26th 
July, 1881. 

3595. Pianorortes, C. Collard, Camden Town, Lon- 
don.— 18th August, 1881. 

3665. Steam Borers, J. W. de V. Galwey, Warrington. 
—23rd August, 1881. 

3604. Sarery Gear, J. Musgrave and A. W. Walsh, 
Bolton.— 24th August, 1851. 

3708. Formation, &c., of Froors, A. C. McLeod, 
Shrewsbury. —25th August, 1881. 

4168. GoveRNING APPARATUS, W. P. Thompson, Lon- 
don.—A communication from Prof. J. W. ae 
27th September, 1881. 

4293. Propuctnc Hyprocarpon Gas, C. D. Abel, Lon- 
don.—Com. from A. L. Roach.—4th October, 1881. 

4297. ASPHALTE Apparatus, B. D. Healey, Brighouse. 
—4th October, 1581. 

4352. Ax.e-poxes, G. E. Vaughan, London.—A com- 
munication from H. Cristin.—6th October, 1881. 

4363. Macutines, H. J. Haddan, London.— 
A communication from the Universal Knitting 
Machine Company.—7th October, 1881. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 7th October, 1881.) 

1550. Protrectinc MaGNetic NEEDLEs, J. 8. Gisborne, 
Manchester.—0th April, 1881. 

1554. PLATEN A. Godfrey, Median- 
road, London.—9th April, 1881 

1564. Treatina Sewace, &c., R. ‘Wild, Littleborough, 
and H. Ledger, Leek. 11th April, 1881. 

1570. Treatinc Reruse, R. Pease and T. Lupton, 
Bradford.—1l1th April, 1881. 

1572. Compinep Comp and Harr Brusu, W. Brierley, 
Halifax.—llth April, 1881. 

1574. Compounp for Burns, &c., E. Harris, Holloway- 

, London.—l1th April, 1881. 

1575. Ramtway Brakes, G. W. von Nawrocki, Berlin. 
—llth April, 1881. 

1576. Stupe-no.t, W. E. Gedge, Wellington-street, 
London.—1l1th April, 1881. 

1580. the Gummep Friar of ENveEvores, 
F. H. F. Engel, Germany,—11th April, 1881. 

1593. Insecrors, A. Budenberg Manchester.—1l2th 
April, 1881. 

1595. Portasie, &c., Rartways, E. Leahy, Kensing- 
ton, London. "12th April, 1881. 

1597. Gas Burners, H. H. Doty, Strand, London.— 
12th April, 1881. 

1608. Sirtine, &c., Frour, R. W. Dobing, Durham.— 
13th April, 1881. 

1619 a &c., W. J. Brewer, Bombay.— 15th April, 
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1620. Pives, H. Adams, Queen Victoria- 
street, London.—13th April, 1881. 

1625. METAL Pires, &c., 8. Fox, New Wortley, Leeds. 
—13th April, 1881. 

1634. Looms, W. Morgan-Brown. Southampton-build- 
ings, London.— 14th April, 1881. 

1637. Ostarsrnc CoLourtnc Matters, T. Holliday, 
Huddersfield. —14th April, 1881. 

1638. Propuctne Azo CoLtours on Corton, &c., T. 
Holliday, Huddersfield.—14th April, 1881. 

1669. &c., Apparatus, H, Springmann, 


Berlin.—16th April, 1881. 
-- H. Springmann, Berlin. —25th 
pri, 1 

&c., Yarns, G. Bernhardt, Radcliffe. 
—2nd May, 1 881. 

2237. DispLayine Articies, W. P. Thompson, High 
Holborn, London.—23rd May, 1881. 

2308. Ranway J. King, Pinxton.—26t 
May, 1881 

2427. Wacons, J. C. Martin, Bengal.—2nd June, 1881. 

2981. Mipp.inos Purirrers, E. G, Brewer, Chancery- 
lane, London.—7th July, 1881. 

3140. Fac-stm1Le TeLecrarns, E. G. Brewer, Chancery- 
lane, London,—19th July, 1881. 

$171. Gas, W. P. Thompson, High Holborn, London.— 
2ist July, 1881. 

$231. Commutators, E. G. Brewer, Chancery-lane, 
London.—23rd July, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 11th October, 1881. 

1603 Speep, &c., Recorpinc Gavucrs, M. B, Edson, 
Brooklyn, U.S.—12th April, 1881. 

1615. Sewrnc Macuinegs, J. G. Wilson, London.—13th 
April, 1881. 

and Locks, G. E. Wilson, Leeds,—13th 

pril, 
1626, W. R. Seaton, Manchester. —13th 
pril, 1881. 

1627, Carpets and Rvos, G. Holloway, Kidderminster. 
—13th April, 1881. 

1633. Separatine, &c., J. Drechsler, Eden-strect, 
London.—14th April, 1881. 

1635. Boxes, J, Darling, Glasgow.—14Uh 1881. 

1646. SANITARY Appiiances, H. P. Holt, Park-row, 
Leeds.—l4th April, 1881. 

1663. Sewina MAcHINEs, L. Silvermann, London, and 
R. Cumming, Ilford.—14th April, 1881. 

1665. Comurinep Air and Gas BURNERS, J. Lewis, 


London.—14th April, 1881, 
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1677. Coxe Ovens, J. Hunter, Hedley Hope Colliery, 
near Towlaw.—16th April, 1881. 
1632. ReouLatine the Surrty of Water, L. Wall, Lon- 
don.—16th April, 1851. 
1687. Vexticatina Apparatus, H. H. Lake, South- 
ampton-buildings, London.—18th April, 1881. 
703. Nattina Boxes, B. J. B. Mills, Southampton- 
buildings, London.—19th April, 1881. 
1725. Prerarine CoLourtna Acents, J. Young, jun., 
Kelly.—20t April, 1881, 
1728. Bases for ArtirictaL Teern, A. M. Clark, Chan- 
cery-lane, London. —20th April, 1831. 
1731, of Avumina, 4, A. Croll, Coleman- 
street, London,—2lst Aprit, 1881. 
1785. CourLinc Apparatus, J. M. Head, Reigate.— 
22nd April, 1881, 
1771. Vatve Motions, D, Greig and M. Eyth, Leeds.— 
23rd April, 1881. 
1797. Havrer Heaps, J. Goodrick, jun., Birmingham. 
—26th April, 1881. 
1799. Bicycte Lamps, G. Burt, Birmingham.—26¢th 
April, 1881. 
1803. Propvucine, &c., New Tyres, L. Weiss, Vienna.— 
26th April, 1881. 
1837. Coke Ovens, H. Simon, Manchester.—28th 
April, 1881. 
1893. ABSORBING, &c., SuLpHURIC AciD, C. D, Abel, 
London.—2nd May, 1881. 
1061, MaGnero-ELecTRIC Macuines, P. Higgs, New 
York.—5th May, 1881. 
1972. Acoustic InstRUMENTs, F. Wirth, Germany.— 
6th May, 1881. 
2081. Merers, B, D. Healey, Blackburn,—12th 
May, 1881. 
2003, Corw Mitus, A. E. F. Chattaway, Wixford.-— 
13th May, 1881. 
2169. Distitine Snare, &c., G. T. Beilby, Mid Calder. 
—18th May, 1881. 
2521. Boots and Sxors, J. Keats, Bagnal, near Stoke- 
upon-Trent,—0th June, 1831. 
2733. Rais and Sieerers, A. Browne, Southampton- 
buildings, London,—22ad June, 1881. 
$131. SHoes for Horses, &c., W. R. Lake, Southamp- 
ton-buildings, London.—18th July, 1881. 
$221. Scourtne, &c., Fawsrics, J. Worrall, Ordsall, 
Salford, and J. Kershaw, Halifax.—23rd Ju/y, 1881. 
$263. Skate Atracumants, H. J. Haddan, London.— 
26th July, 1881. 
$287. Governors, F, W. Durham, New Barnet.—27th 
July, 1881. 
$333. fcz, W. P. Thompson, High Holborn, London,-- 
2nd August, 1881. 
3367. Exaines, M. P. W. Boulton, Tew Park.—3rd 
August, 1881. 
$381. &c., Fororxes under Steam HAMMERS, 
A. Mure, Glasgow.—4th August, 1881. 
3421. Makino Cicarerres, W. R. Lake, Southampton- 
buildings, London.—s8th August, 1881. 
3477. Tyre Distriputinc Macuines, H. J. Haddan, 
London.—llth August, 1881. 


List of Specifications published during the 
week ending October 8th,.1881. 

5061, 2d.; 770, 4d.; 873, 6d.; 877, 6d.; 897, 8d.; 904, 6d.; 
913, 6d.; 921, 6d.; 925, 6d.; 935, bd.; 941, 942, 
043, 6d.; 944, 2d.; 945, Gd.; 947, 2d.; 948, 6d.; - 
058, 6d.; 954, Gd.; 955, 2d.; 956, 2d.; 957, 
960, 2d.; 961, 4d.; 962, 2d.; 963, 2d.; 


1002, 4d.; 1003, 2d’; 1004, 2d.; 1005, 2d.; 1006, 2d.; 
1007, 4d.; 1008, 2d’; 1009, 6d.; 1010, 6d.; 1011, 6d.; 
5, 6 3; 1019, 2d.; 


1020, 6d.; 1022, 2d.; 1025, 2d.; 1/26, 3 1027, 4d.; 

1028, 8d.; 1030, 6d.; 1032, 10d.; 1033, 6d.; 1034, 2d.; 

1085, 6d.; 1037, 6d.; 1038, 8d.; 4 6d.; 

1041, 4d.; 1043, 2d.; 1044, 6d.; 1045, a 4d 


2d.; 


1212) 4d.; 1222) 6d.; 1225, 4d.;' 1239 
1332, 1705, 6d.; 2030, 4d.; 2836, 6d.; 2352) 6d. 
2042, 6d.; 3058, 6d.; 3086, d.; 3137, 6d.; 3160, 6d. 


*.* Specifications will be forwarded by eee from 

the Patent-office on receipt of the amount of price and 

— Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Reader Lack, her Majesty's 

Patent-office, Southampton-buildings, Cl ‘y-lane 
ndon. 


ABSTRAOTS OF SPECIFICATIONS 


Prepared by ourselves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


770. A. February, 1881. 4d. 
Some part of the neck is contracted te very small 
dimensions, and attached to a wire is asponge or other 
absorbent material of such size that in being drawn 
through the contracted line of the neck of the bottle 
so much of the contained liquid will be expressed as 
will leave the sponge charged only with the required 
quantity. 
873. Apparatus FoR CLEANING, &c., MeTaL PLATES 
or Sueers, 7. Morgan.—list March, 1881. 6d. 
This consists ina suitable framing divided into com- 
partments or spaces, in each of which are alternately 
or otherwise placed a pair of rolls A running in suit- 


873 


WEEE 


able adjustable housings and a pair of brushes B. The 
top rings or housings of pair of rollers or 
brushes are mounted in vertical - ending near 
the top, so as to be easily removable. 


Gas-LicuT Apparatus For Buoys, LIGHTHOUSES, 
&e., W. R. Lake.—1st March, 1881.—(A communi- 
cation from J. M. Foster.) 6d. 

This relates to a beacon having a gas burner or light 
in combination with a clock or timepiece and h 
ism operated by the clock and operating the cock of 
the burner, whereby the beacon may be automatically 
lighted and extinguished. 

918. Twistinc anp Larpinc WIRE AND OTHER 
MATERIALS IN THE MANUFACTURE OF Ropes AND 
| T. Glover and G. F. Jumes.—38rd March, 

The wire or other material is first wound upon a 
bobbin, which is then mounted upon a horizontal 
stud earried by a vertical spindle. bobbin has on 
one of its sides or edges a series of pins or soapeiions. 
An anchor or t is also ted and capable 
of oscilla’ 


is 
ting to and fro upon a horizontal stud carried 
by the vertical spindle, and is provided witha suitable 


claw or catch, which is designed to come in contact 
with each of the pins or projections upon the bobbin 
in turn, and so prevent such bobbin revolving faster 
than one pin atatime. This anchor or escapement 
also carries a roller, over which the wire passes in 
being drawn off its bobbin on its way to the spindle. 


(sis) 


This wire also passes through a slot formed in the ver- 
tical spindle, which is hollow, and is fitted internally 
with a weighted drop rod having a gw at its upper 
extremity, round and beneath which the wire has now 
to pess before it can emerge from the point of the 
spindle. An arm branching from the escapement 

80 passes through the slot and rests upon the top of 
the weighted drop rod. 

807. Sarery Guarps on Fenpers For WHEELS, 4. 
M. Clark,—2nd March, 1881.—(A communication 
from F. Folacci, sils), 

This consists essentially in the arrangement of 
safety guard, shield, or fender for the wheels of loco- 


motives constructed of metal of the form shown 

one at G, and attached by frames to the guard 

rons A. 

904. Looms, J. Hollingworth.—2nd March, 1881. 6d. 
This consists, First, in the combination of the 

incline J with the tumbler K, go in such position 

that if the weft is present the detector H will pass 


clear of the said tumbler without actuating it; 
Secondly, in the combination of the detector H, 
incline J, and tumbler K in such manner as to act 
upon the levers M and N for the purpose of knocking 
off or disengaging the lever D. 


918. Propuctne AuDIBLE SiGNALs ON RalLways BY 
Evecrricity, Tyer.—3rd March, 1881. 8d. 

The inventor places a gong, having its hammer 
worked by the armature of an electro-magnet, at or in 
advance of the distant signal, the coil of the electro- 
magnet being acted on by battery currents, which are 
intermitted by means of a rotating commutator 
caused to revolve by clockwork. An electrical contact 
apparatus is arranged at the side of a rail some dis- 
tance in advance of the gong, with which it is in elec- 
trical connection, so that on a train passing this point 
it effects contact by the depression of a trigger or 
defiection of the rail. When contact is thus momen- 
tarily made by the train, a polarised contact at the 
gong is made to close the circuit of an electro-magnet 
at the clockwork which releases a detent, and the 
clockwork at once starts the intermittent commutator, 
so that the gong is sounded. When the clockwork has 
been in motion long enough—say, from half to three- 
quarters of a minute—it, by its own movement, re- 
places the detent and stops itself, leaving the electrical 
connections in place for another start; the replacin 
of the detent also causes a momentary reversal o' 
current, which moves the polarised contact of the 
gong and breaks the circuit, which remains broken 
entil the passage of another train. The apparatus is 
also made to depend on the position of the signal lever 
in the signal-box. 

921. Workino Skins anp Leatuer, 4. M. Clark.— 
3rd March, 1881.—(A communication from La 
Socicté Anonyme des Brevets Réunis.) 6d. 

In machines for shaving skins in which an emery 
wheel is used so much electricity is generated as to 


impair the skins, To obviate this a machine is 
employed co of two knives A and B curved to 


an are of a circle, and in front of each and on a level 


with the cutting edge a roller D is placed, and serves 
to smooth the skin which rolls over its surface, such 
rollers being journalled in the ends of arms F fixed on 
collars upon a shaft. The skin is placed on a marble 
support G, which can be adjusted by serew H. Upon 
the top bar of the machine above the cutters is placed 
a sharpening plate, also adjustable by a screw. The 
knives A and B have a horizontal motion imparted 
to them by cams, as well as being caused to rotate. 

925. ImprovEMENTS IN TELEPHONE TRANSMITTERS, C. 

Moseley.—4th March, 1881. 6d. 

The inventor makes use of the sulphide of copper 
known as Cu §, either powd or in a comp 
state, tointensify the sounds by] ‘ing the resi 
in the transmitter. The drawing shows the method of 
using it in the powdered state. Band C are electrical 
conductors, which may be made of the compressed 
proto-sulphide of copper, or of carbon, and which are 


connected to the battery wires D E ; the gouienam, 
is marked H. The cavity A is filled with the powder, 
which, being in contact with B and C, forms part of 
the circuit. In all cases the inventor prefers to make 
the contacts with the proto-sulphide of copper by 
means of a conducting material, such as — 
between which and the copper no chemical reaction 
can occur. Other methods of using the compressed 
copper are deseribed in the specification. 

935. Tram Ramus, BE. Thompson and S. Tomkins.— 

4th March, 1881. 6d. 

The rail A has the usual wheel flange I and web J, 
the lower end K, of which is turned or rolled at right 
angles to form a projecting lip, over and upon which 
the fish-plate is caused to fit to ensure a firm grip ea 
the lip K, and against the web J of the rail A when 
the bolts and nuts are fastened up. The chairs or 


cheeks B C are fitted to the sleepers at intervals, the 
sleepers being perforated for the reception of studs, 
which are rivetted down upon the under side. The 
cheeks or chairs are shaped, one B to receive the 
wedge D, and the other C tu receive the key E, which 
is placed in frum the side and driven home to put the 
several parts in contact. 
941. MecuanisM ror DELIVERING CONSECUTIVELY 
NuMBERED TICKETS IN PUBLIC VEHICLES OR 
PLaces oF AMUSEMENT, M. Bebro.—4th March, 1881. 


This consists of a box designed for taining a 
length or roll of consecutively numbered tickets and 
apparatus for delivering the same intermittently. A 
punch is employed for defacing each length of ticket 
delivered from the box. 

942. Manvuractvre or Fic Powper, F. Pool.—ith 
March, 1881. 6d. 

The figs are first dried and then pressed into cakes 
or blocks and placed on shelves to season. They are 
then cut into thin slices and placed inarevolving wire 
sieve and heated and dried therein, and are afterwards 
roasted and ground to a powder. 

943. Roastisc Corree, Cocoa, or Cuicory, H. 
Faulder.—5th March, 1881. 6d. 

This consists, First, in providing the apparatus with 
a burner, which can be removed or placed in position 
as requi ; Secondly, —— the casing enclosing 
the revolving cylinder with a lining of a non-con- 
ductor of heat ; Thirdly, the connection of the chimney 
with the lower end and side of the casing; Fourthly, 
constructing the revolving cylinders of steel in lieu 
of iron. 

944. ComprnaTion SnaP AND JOINT FOR BRACELETS, 
Rixcs, &c., 4. and B. Downing.—5th March, 1881. 
—(Not proceeded with.) 2d. 

This consists in forming a snap action fastening and 
hinge pin joint combined in one. 

945. Automatic APPARATUS FOR PLAYING Pianos, &c. 
J. Imray.—ith March, 1881.—(4 communication 
Jrom L. B. J. Thibouville-Lamy.) 6d. 

The stroke of each key hammer is effected by the 

“ tof ap tic lever worked by exhaustion 
of air. 


94'7. Looms, F. 0. Tucker.—5th March, 1881.—(Not 
proceeded with.) 2d. 
This relates to self-acting ee employed in 
stopping the loom when the weft is absent. 
952. Pump, D. McLachlan.—5th March, 1881. 6d. 
This relates to a pump for raising liquids by suction 


@s2] 


and_ forcing or delivering such liquids, and also to a 
modification for exhaustin, fee blowing or com- 
ressing elastic fluids. The drawi 


shows the 
mproved pump, which differs from o: mps 
in having no solid working plunger, is ‘simple con- 


struction, and designed to reduce the friction of 
moving The barrels are each formed of two 
tubes A fitted concentrically one within the other, 
with a space between them, in which works the 
tubular plunger B actuated by a crank or other 
means, and its lower end always being immersed in 
mercury contained in the annular space. 

948. Meat Cyorrinc or Mixcinc Macuixe, W. A. 
Barlow.—5th March, 1881.—(A communication from 
W. V, Krause.) 6d. 

The knife holders are blocks or plates provided with 
slots, in which are disposed the knives arranged in a 
row. These holders are placed in a bed or recess in 
the chopper mincing box, and when the boxing is 
closed are held by the hinged cover, one on each side 
of the central revolving spiked drum or cylinder, the 
spikes whereof carry the material to be cho} or 
minced against the inwardly projecting knife blade. 
953. Brakes ror CarriacEs, &., E. G. Brewer.—5th 

March, 1881.—(A communication from P. Prat.) 6d. 

This consists of a brake formed of two shoes or skids, 
or of a single band embracing the naves of the wheel, 
and operated either by the driver of the vehicle, or by 
the animal itself harnessed to the vehicle, when he 
advances or goes backwards. 

954. Pavine Biocks ror Roapways, &c., J. Tayler 
—ith March, 1881. 6d. 

This consists in fitting or securing to wood pavin; 
blocks a piece or pieces on a stud or studs made 
metal or other suitable material, so arranged and 
applied that the wood block is prevented from wearing 
away. 

955. AsceRTAINING AND INDICATING THE DENSITY AND 
Pressure or Steam, L. Boye and E. Miller.—ith 
March, 1881.—{Not proceeded with.) 2d. 
is relates to means and apparatus for ascertaining 

and indicating at one operation the density and pres- 

sure of steam. 

956. Matcu-gox, W. P. and C. B 
Cherry.—ith March, 1881.—{ Not proceeded with.) 2d. 

This relates to boxes in which the match is ligh’ 
by withdrawing it from the box, which is lined with 
sand-paper. 

957. CusHions For Rartway CaRrRiaGEs, &c., 
March, 1881.—( Not proceeded with.) 


Within the cushion is enclosed an elastic bag or 
capsule charged with air or water for the purpose of 
preventing the vibration to which the spine is 
ordinarily exposed. 

958. Cupota Furnaces, &c., W. R. Loke.—5th March, 
1881.—(A communication from P. A. Fauler.)—(Not 
proceeded with.) 2d. 

The furnace is chiefly characterised by the fact that 
it is constructed with a number of superposed 


cylinders or rings, any one of which may be removed. 


and replaced when deteriorated or rendered defective 
by use. Means are provided whereby the blast is 

tted around the entire circumference in the form 
= ti or unbroken sheet, i.¢., not by tuyeres 
only. 


O60. Mixinc on Sarety Lamps, J. R. Jones.—7th 


attempt at opening it shall at once extinguish the 
light; also such arrangement of the wick that a miner 
or other person cannot raise the same to an undue 
height to obtain a light for his pipe. 


961. Metatuic Bepsteaps, C. S. P. Wood.—ith March, 
1881. 4d. 


This consists in manufacturing the ends of the bed- 
steads and the sides and ends of cots of a suitable 
skeleton frame, covered on each side with metal sheets 
ornamented and decorated as required. 


962. SIGNALLING APPARATUS FOR RAILWAY TRAINS, 
an.—ith March, 1881.—(A communica- 
tion from C. F. Ventzke.)—( Not proceeded with.) 2d. 

A vertical spindle secured to the top of the 
carries at its upper end a horizontal disc or a pair of 
wings, to which is attached a string connected with a 
steam whistle or other signal placed on the locomotive, 
or on the guard’s van, so that by turning the said disc 
or wing the signal is sounded. The spindle is turned 
by a spiral spring enclosed in a casing and set in 
action by disengaging a ratchet wheel mounted on the 
axis of the spindle, and locked by a ratchet lever 
click connected with a string which passes into the 
interior of the carriage over rollers and within the 
reach of the passengers. The ratchet lever has a 
lateral guide, and is caused to lock with the wheel 
by a helical spring when not counteracted by the pull 
of the string, which is actuated by ap ger. 

963. Dry Coryine Ink, H. J. Haddan.—ith March, 
1881.—(A communication from S. L. Griinwald.— 
(Not proceeded with.) 2d. 

The ink consists of white syrup, alcohol, distilled 
water, glycerine, with a small addition of acetate of 
uranium. 

970. SupMaRINE AND Sarety Lamp, F. 
Foster and H, A. Fleuss.—7th March, 1881. _ 6d. 

This relates to the combination of a spirit lamp, a 
lime, and an adjustable oxygen jet with a reservoir of 
compressed oxygen. 

971. Packine Cases FoR Prates, &c., D. Grey. 
—ith March, 1881. 4. 

This consists in making the packing cases for the 
metal plates entirely of tinned plates, terned plates, 
black plates, or of other sheet metal, and in such 
manner as not to require the use of nails in fastening 
the parts together. 
Tricyc.es, &c., C. G. Hawkins.—ith March, 1881. 


This consists, First, in the construction of veloci- 
es with a non-rigid frame arran to prevent 
olting when the wheels pass over obstacles ; Secondly, 
in the construction and arrangement of velocipede 
treadles which vary the leverage by the lever movin 
past the fulcrum ; Thirdly, in the arrangement an 
application of a relief action to cranks of velocipedes. 
974. Gas Brackets FoR LIGHTING THE INTERIOR OF 
Bakers’ Ovens, &c., F. W. Thorn.—i7th March, 
1881. 6d. 

The joint is so constructed that the parts will move 
freely notwithstanding that the bracket is subjected 
to great heat, and at the same time the light is auto- 
matically raised and lowered by simply turning the 
arm into and out of the oven. 

975. Orpnance, &c., J. H. Johnson.—7th March, 1881. 
—(A communication from N. B. Clark.) 6d. 
This consists, First, in the gun carrying frames 


pivotted adjacent to the gun ports in the turret or 
shield, whereby inclination and recoil of the gun aro 
secured without enlargement of the ports ; Secondly, 
in a radius bar or inclined plane devices whereby the 
sliding breech block of the gun is automatically in- 
serted and withdrawn by the force due to the exten- 
sion and recoil of the gun; Thirdly, in the loading 
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apparatus comprising essentially the ammunition ele- 

vator P!, tilting tube P, me hydraulic rammer R; 

Fourthly, in supp t applied to the 

projecting portions of the guns to protect the latter 
rom injury by side shots. 

973. Eve Suave, G. W. von Nawrocki.—7th March, 
1881.—(.4 communication from Dr. C. von Cohausen.) 
—(Not proceeded with.) 2d. 

Pieces of coloured glass or gelatine are inlaid in the 
fan, shade, or screen in any suitable manner as will 
~— ament the same, and may be of any suitable 
shape. 

976. Secvrinc Hose orn FLEXIBLE PIPES UPON THEIR 
Covptines, &c., W. R. Lake.—7th March, 1881.— 
(4 communication from J. H. Hubbell and F, F. Ray- 
mond.) 6d. 

One of the devices consists of a strap or band form- 
ing a clamp or fastening for hose stamped or punched 
out of sheet metal in one piece, and having perfora- 
tions and corresponding tongues or projections. 

978. Oreratinc Foc Betts or Gonos, W. P. Thomp- 
son.—Sth March, 1881.—(A communication from the 
International Fog Bell Company.) 6d. 

This consists in the combination of a suspended 
bell shaft rotating in one direction only, and operating 
a striker with a float and connecting mechanism sub- 
jected to the action of the waves or tide, and trans- 
mitting motion to the shaft and striker. 

979. Disptayine CLoTHIne SHop Winpows, &c., 
F. Melivenna.—S8th March, 1881. 6d. 

This consists partly in the facture of 
or stick stands or frames for exhibiting umbrellas in 
shop doorways and other like places, constructed with 
two arranged to fit round the handles of the 
articles exhibited, one of which bars is movable and 
capable of swivelling out of the way to allow of with- 
drawing the articles, and yet capable of being locked 
or securely fastened in a moment. 


980. Manvuracture or Sopa, W. Weldon.—Sth March, 
18S1.—{ Not proceeded with. ) 22d.. 
This consists in transforming chloride of sodium 
into bicarbons ate of soda by a certain reaction, and in 
the lication of that reaction’ with a 
certain method of | continually regenerating one of the 
agents employed to effect it. 


981. Portery anp EarTHENWARE, 7. Willett.—Sth 
March, 1881, 6d. 

A table is arranged capable of turning on a central 
vertical axis, — round this table suitable recesses 
are formed to receive the moulds, and this table is 
caused to have an intermittent revolving motion, 
whereby it remains stationary whilst the articles are 
being made, and then has a ial revolution given 
to it to bring the next set of moulds under the 
revolving tools. 

984. Cranes, Leaps, Horsts, Capstans, &c., C. R. 
—Sth March, 1881.—(Not proceeded with.) 


Sa 


This consists in using the end of a chain on any 
crane, lead, hoist, capstan or other machine, which is 
usually fixed, and is called the standing end or fixed 
end of the chain for obtaining an additional power for 
use by the said machine. 

985. Apriiances For Facititatinc TuRNING OVER 
Leaves oF Music, Books, &c., A. G. Morgan.—8th 
March, 1881.—( Not proceeded with.) 2d. 

In the case of a piano where the usual frame for 
holding music is situate a frame, to which is attached 
by any suitable means arms or levers fixed at one end 
to a rod or arm at the centre of the frame by spring, 
spiral, or otherwise, so that as each arm is released the 
same turns, carrying with it the music. 

986. or Foor Coverinas, H. J. Haddan.—S8th 
March, 1881.—(A communication from V. R. Her- 
vochon.)—(Not proceeded with.) 2d. 

The sole is composed of three principal parts, viz., a 
thin sheet of leather, which comes in contact with 
foot ; a strong sheet of leather, which forms the base 
and touches the ground ; and a sheet of tinned iron 
or copper or other flexible material placed between the 
outer and the inner sheets of leather. 

988. WxHeEets ror VeLocipepgs, &c., FE. C. F. Otto.— 
8th March, 1881. 8d. 

This consists in the construction of elastic wheels 
applicable to velocipedes and other vehicles, and 
having elastic tires and elastic spokes, the latter placed 
in compression. 

States, E. J. J. Dicon.—Sth March, 

8 Sd. 

This relates to machinery for the manufacture of 
writing or school slates, and in the machinery for and 
method or methods of attaching the several parts or 
pieces of the wood forming the frames of writing 
slates to each other, or to the slates themselves, or to 
both, so as to give to the said frames when complete 

ter strength and durability, with a firmer hold 
upon the slate. 

991. Gatvanic Batrertes, G. F. Redfern.—Sth March, 
1881.(A communication from 8. Marcus.)—+(Not 
proceeded with.) 2d. 

The object of this invention is to do away with the 
porous pots of the ordinary battery, and to construct 
a permanent cell equally applicable for military and 
domestic uses. 

993. Cy_inpeRs or Compounp 7. 
—-8th March, 1881.—(Not proceeded with.) 2d. 

This relates toa cylinder consisting of three parts, 
one cylinder for the use of steam at high pressures, 
and two of larger calibre for using the steam as low- 
pressure steam. 

995. ARTIFICIAL G. Walters and W. Morgans. 
—S8th March, 1881. 

This consists in the employment in the 
of artificial fuel of lime mixed with 
breeze. 


898. Laxpavs anD J. Lewis and T. 
Hammond.—9th March, 1881. 

This relates to the construction of nr and lan- 
dulets with doorways of equal width by constructing 
the pillar tops so that they do not overhang the door- 
ways as at present. It also relates to improvements 
in top pillar hinges. 

996. TuRNING AND Screw-cutrinc LatuE, 0. Jones. — 
9th March, 1881. 
This relates to turret lathes or screw-cutting ma- 


uction 
, coke, or 


chines in which a revolving head turret or tool holder 
supported by a longitudinally reciprocating is 
em Togo in combination with a transversely moving 
slide with a tool, whereby the screws are cut succes- 
sively from a e frame carries a cam shaft B, 
on which is mounted the cylinder U, carrying cams 
D, to impart by means of roller F the 1 tudinal 
movements to slide G carrying the tool holder, so as 
to cause the tools to act during the forward movement 


of the slide on the end of rod H. The cylinder I also 
mounted on shaft B carries cams to alternately move 
the gripping device J and sleeve K to ensure the feed 
of the rod, the motion of which can be reversed. P is 


(S36) 


the transversely moving slide which advances quickly 
to the work, ne slowly thereon, and is then 
drawn back quick ly. Fig. 2 shows the mechanism Ser 
actuating this slide. 


997. Rotter H. J. Haddan.—9th March, 1881. 
a communication from J. G. Koerner.) 6d. 

The mill has two rollers one over the other, 
the upper roller being fixed and ig as = 
while the lower one is adjustable so as to 
distance between the two. The bearings of the a 
roller are firmly attached to both sides of the frame, 
and the bearings of the lower roller are sur) rted by 
two adjustable transverse levers secured to the me, 
each of these beams or levers being pivotted at one 
end to a fixed bolt by means of a bearing open at the 
bottom and having a steel jamb which rests on the said 
bolt, and can be adjusted from the top of the bearing 
by a set screw, so as to lift or lower the transverse 
beam together ‘with the lower roller in order to regu- 


EEW 


EN 


late the distance between the two rollers. The extre- 
mity or front end of the transverse beam forms a 
hollow casing sd at > bottom and containing a 
helical spring, hich passes a screw spindle 
screwed with its cane ont into a nut forming part of 
= idly fixed to the frame, while the top of the 
le rests on the upper face of or rigidly fixed to 
e frame, while the top of the spindle rests on the 
cau face of the casing with a boss, and has a small 
hand wheel for turning the — S which is also pro- 
vided with a movable nut rT at the bottom of _ 
g casing, and serving to regulate the tension 
spring, so as to obtain the required pressure be- 
tween the rollers. 


999. Dyemsc Corron Yarns, F. A. Gatty.—9th 
March, 1881. 4d. 

This consists in the use or em employment of alcohol, 
wood spirit, acetone, ether, or the derivatives of the 
same, to convey mordants and dyeing materials to all 
parts of cotton yarn when in the cop, on bobbins, 
spools, or in other compact form, in o er to dye the 
yarn. 
J. Harrison.—9th March, 

6d. 


on the outside of the flanged boss A a screw thread 
is cut, and through the centre a ~ y screw hole is 
‘ormed and receives the 


formed plug jecting 
yond the boss, where it is also 


the dies C. There are three dies and they form to- 

gether the portion of the mandril on which the wheel 

or other article to be turned is held. The dies are 

— the flanges resting inside the rim of a cap D. 
wed on the boss. The flange of the boss is sec 

to to the face plate on the lathe, and the plug is counter- 

sunk so that the lathe centre may fit in it. 


1001. Vevocirepgs, R. C. Fletcher.—9th March, 1881. 


the driving wheel ; Thirdly, “ a device for appl 

a brake with greater certainty of its action, es ly 
upon steering wheels ; {op in an arrangement 
for folding the machine for ae narrow 
doorways and the like; an rift , in a gearing 
wheel of pec construction for leaening the melee 
and friction. 


1002. TreaTMENT oF TAN FOR MANUFAc- 
TURE oF Ink, &c., 7. 
and G. Priestman.—9th March, 1881. iver pro- 
ceeded with.) 2d. 

The spent or partially spent tan liquor is eva) ted 
to a suitable consistency and filtered. It then 
treated with mineral acids, and the liberated volatile 
organic acids and the vapours are con- 
densed or coll means of alkaline bases. The 
residues in the ais tistil ing apparatus, after the volatile 
acids are in great measure or wholly driven off, con- 
tain gallic acid, which by treatment with metallic 
iron is cunverted into ink, or the excess of mineral 
acid is neutralised, and ink is produced by the addition 
of any of the usual salts of iro 


1008. ConpENsING AND PresERvinG F. Wirth. 


—9th 1881.—(A communication ‘from P. F. 
Gau; 2d. 
mee ate is heated in a suitable vessel to 60 deg. 


Reaumur, and then 
where its bulk is 


ito a vacuum 
75 per cent. milk 


is then, whilst hot, put into tin boxes or cans, and the 
latter are hermetically closed. When the boxes are 
thus filled and closed they are placed into a bath of 
chloride of calcium, and heated to 85 deg. Reaumur. 


1004. Sroprers ror Borties, N. 
March, 1881.—{ Not with. 

This relates to means whereby a.m may be 
readily withdrawn from the necks of 
which they have been inserted, and be re —— 
inserted and withdrawn for a considera time, 
while still remaining efficient stoppers. 


1005. Wasu Borers or Krers, A. Specht—9th March, 
1881.—(4 communication from T. Hasbeck and A, 
Hasperg.)—(Not proceeded with.) 2d. 

This relates to the construction of the inner 

ment in wash boilers, the central circulation pipe of 

which carries at one or more suitable distances annular 

shoulders with radial openings. On these shoulders 
rest one or more perforated partitions, movable on the 
circulation pipe, which divide the space for the wash- 

ing in two or more divisiena, in order to produce a 

more effective circulation of water through the circu- 

lation pipe and the washing surrounding the same. 


1006. Braxes, C. Taylor and Wilde.—9th March, 
1881.—{ Not proceeded with.) 

A catch wheel is secured to . or more of the wheel 
bosses or hubs, and in connection with each — 
wheel is a sliding catch which can be actuated b 
series of levers and rods, so that the same is w th- 
drawn from gear with the said wheel, or left so as to 

with the wheel, and prevent the cart running 
ae when the horse rests going up bill. 


1007. Protectors, J. Fieldhouse.—9th March, 
1881. 


This to a boot protector consisting of a 
metallic plate having internal perforations and eage 
recesses, each of which passes entirely through 
thickness of the plate. 


1009. Traction anp Locomotive Enotes, J. Braby. 
—9th March, 1881. td. 
This consists, First, in converting the central steer- 
ing wheel of tracti ion and locomotive engines into a 
driving wheel ; » in the central 


steering wheel of traction and 
a radius axle, and transmitting to wich whee 
wer through the _— on which th: 


driving 
axle 
urns. The drawing cti 


1008. Weavina Leno, Gauze, ae. R. Ecroyd.—9th 
March, 1881.—(Not proceeded 2d. 

The warp thr 8 are 

structed as a heald, such reed having an e me | metal, or 


other dent, reaching half way up the sai reed heald, 
through which the w: ends required to form the 
loop are passed. The other warp ends between 


the half a the full dents, and have motion im 

to the same, which the latter ends alternately 
to each side of the dents when required to cross 
= a for forming the pattern of leno or gauze 
fabric, 


Furnaces, B, R. Huntley.—9th March, 1881. 


me consists in forming a furnace of brickwork, 
J witha ny or cast iron shell or casing. 

‘he receptacle for the fire is in the form of a basket, 
with open sides and bottom, which greatly facilitates 
the supply of air to the fuel to promote combustion. 
1014. EnpLEss or Raitways, A. Dunlop.— 

9th March, 1881. 6d. 

This relates to improvements on patent No. 657, 
dated 2ist February, 1874, and oonsists in making the 
rails A with oblong holes and sliding bushes in the 
wide outmost ends, as well as in the narrow inner ends 
of every link or rail A, giving thereby =" ae, 
in the angling or bending of the rails 
joints E; and further, in making the holes an Coad on 


which slide in them with the upper corners prefera 
rounded a little and fitted wie lene large cover over 4 
outside of these recesses and bushes in the wide ends 
of each rail. The Second improvement consists in 
—— a 4 or layers of elastic material as F! and 
stively, both in the eye F, under the bush 
Ft, a also meen the flange and the upper seg- 
saatel surface of the bearing shoe or rim F>. 
1015. Herts ror Boots anp Suors, &c., W. Brewster. 
March, 1881. 6d. 

The heel is constructed by preference of metal, and 
consists of a shell formed to suit any desired pattern 
of heel. Within this shell is provided a cross-piece or 
web, which serves to ———— the shell. 
is attached to the in-sule dey of a flat-headed 
bolt or stud, which passes through the centre of the 
cross-piece or web into a wearing plate, which serves 
— for the bolt, and also as an ordinary heel- 


1018. Manvracrure or Compounp MarTE- 
RIAL, &e., J. A. Turner.—9th March, 1881, 


a plan view of a 
engine. 


1010. Prerarinc anp Spinninc Hemp, &c., J. 
rbour.—9th March, 1881. 6d. 

A series of cast iron frames A is provided to receive 

a set or series of longitudinal rails B, which connect 

the frames ther, and at the same time serve as 

the base or platform upon which the ——— and 

which carry the screws, es for rollers, 


> 


Te] 


end the wonel for screw gill frame are belted: 
The Second t for adjust- 
ing the pressure on the — rollers. The Third 
part consists in the method of carrying and driving 
the spindles and fi ers. The Fourth part consists of 
or “dragging” or retarding the 


1011. — oR TwisTrnc CoARSE YARNS, A. Combe. 
—9th March, 1881. 
ists in the d of t th 


ing the yarn 
tric with the flyers ; 


hahhi 


upon the , which are 


of a 


The etme is a side elevation partly in secti it 


on 
horizontal spindle and fiyer fitted with right and 
handed screws G for traversing yarn guide go 


eyes from end to end of a stationary bobbin. 


of two or more sheets or lengths of 
fabric cemented together in such a manner as to leave 
the sheets separate from each other along the edge of 
the compound material. 


1019. THe Speep or Steam Enatnes, 
F. W. Durkham.—Oth March, 1881.—( Not 
with.) 2d. 

In the stern of the ship is provided a tank contain- 
ing water connected by a Pipe to an air — situated 
near the ship's engine, which air vessel also commu- 
nicates by a pipe with a cylinder or vessel “yy M4 
diaphragm or piston connected to the lever of 
steam supply valve; thus, on the rising of the ship's 
stern, the tank being raised in a corresponding 
manner relatively to the air vessel, water will flow 

m the former into the latter to an extent corre- 
sponding to the increased head, and the consequent 
increased compression of the air in the air vessel and 
diaphragm vessel will cause the diaphragm to operate 
the steam supply valve, so as to cut off the steam 
supply more or less. 


1080. Macuines, J. B. Robertson.—9th March, 
6d, 
This. auenete, First, in connecting the head 


the needle slide to the shuttle race by a rigid frame, 
which, being mounted by an elastic or universal joint’ 


920) 
| 
( 
\ 


receives lateral and longitudinal ie ar deter- 
mined by. suitable _ Secondly, in a sewing 

ted for o tal stitching, the com- 
bination of a double-pathed cam with double adjust- 
able bearing studs or rollers on one feed lever. 


1022. T-Squares 4, Corp. .—10th March, 1881.—(Not 


proceeded with. 
At pote outer edge of the stock is fixed a spring, 
which against a small slide block conn 


through a ade in in the blade to one end of a rod, lath, 

or wire extending along nearly the whole length ‘of the 

u surface of the blade, a second slide block being 
similarly connected to its other end, or near thereto. 


1025. Furnaces, FIRe-GRATES, J. Teer.—10th 
March, 1881.—(Not proceeded ith.) 2d. 
Fire-bars are employed which act as conduits to 
convey currents of air to a hollow perforated bridge, 
and to heat the air in its progress. 


1026. Construction oF &c., S. 
10th 1881.—(Not proceeded wi th) 

This relates to the construction of buildings which 
are composed wholly or ym f of timber. In the erec- 
tion or covering = J suc dings planks or timbers 
are employed, w are so prepared and fitted 
together as that a weather-proof construction of great 
durability is obtained. 


102'7. Improvements 1x Ecectric Lamps, &c., A. 
Berley. —10th March, 1881.—{Not proceeded with.) 


mis invention ——_. to lamps in which the regulat- 
ing mechanism is th, and the carbons are 
lel to “an other and fixed in separate 
olders, one being fixed and the other made to 
proach or recede from this one to produce the arc. 
eee invention consists in the substitution of a strip 
of flexible material such as metal for the hinge pivot 
or oscillating contrivance for ap g the one 
carbon to the other, the movable carbon is also 
attached to an armature. The invention also relates 
to an automatic method of lighting a - i pair of 
carbons, when the first pair are comsum 
1080. AppPLIANcEs IN CONNECTION WITH MusIcAL 
INSTRUMENTS FOR Repropucina Tunes PLAYED 
THEREON, 7’. Paterson.—10th March, 1881. 6d. 
This consists in electrical and mechanical arrange- 
ments by which the action of a pianoforte, organ, or 
other keyed instrument, when played upon, uces 
such a modification of a with it 
that a piece of music once played upon it may at any 
time be repeated ism set 


by the automatic mechani: 
motion by electricity, clockwork, or other means, 
1028. Morive-powerR AND Pumpinc MACHINERY, J 
and G. Weir.—10th March, 1881. 
In one modification shown in the drawings a motive- 
of | power cylinder to be worked by steam or other fluid 
under pressure, and a pump cylinder or barrel, are 
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verticaHy with the motive-power cylinder 
uppermost. The steam is made to act on the com- 
pound system, each quantity first entering beneath 
the piston and operating on a smaller area, and then 
being transferred to the upper end of the cylinder to 
act on the larger area. The pump and its passage and 


valves are arranged so that the water is first drawn in 

below the piston, then transferred to the upper end of 

the cylinder, and afterwards passed from the latter 

into the discharge pipe. 

1082. Suear-pinpinc Mecnanism, J. Howard and 
B. T. Boussield.—10th March, 1881. 10d. 

This consists, First, of an endless vibrating rack 
operated by a toothed wheel or pinion in such a manner 
as to impart the required movements to the binder 
arm and table (or to the binder arm when a fixed table 
is used); Secondly, of the knotting or knot-tyeing 
mechanism, consisting of an outer sliding and rotating 
tubular hook or cord-retaining device, and an inner 
sliding hook, combined and operating to tie the knots 
in the cord or string; Thirdly, of the string gripping 
and cutting device, consisting of a movable jaw 


1032 z 


arranged between two fixed plates or jaws (one of 
which forms or is furnished with a cutting edge), and 
fixed on a lever which is controlled and actuated by 
means of fixed surfaces or stops, or otherwise, in suc’ 

a manner that the said device operat binati 
with the hooked bar (or other means for pulling back 


FIG.2. 


the string), to srip, release, and cut the string or cord. 
Fig. 1 is a plan of the sheaf-binding mechanism, with 
the sheaf table removed to permit the below the 
same to be seen; and Fig. 2 is a front elevation, partly 
in transverse section. 
10388. Arraratus ror ConsuminG SMOKE IN 
NACES, G. Hunter.—10th March, 1881. €d. 

This consists, First, essentially in the arrangement 

and combination of hollow arch M and air chamber C 


and connected therewith, for regulating the ad- 
ion of air into flues; Secondly, in the arrange- 
ment and ye of perforated pillars Q and parts 
connected therewith. 
1084. Generators or Sream, &c., F. Duray.—l0th 
March, 1881.—{Not proceeded with.) 2d. 
The heating surface is i d in its g 
by a boiler tube or flue which envelo the tubes 
evngheuh their length; besides this tubular enve- 
lope with the tubes are extended to the front of the 
fireplace and to the back or smoke-box end, and is 
thus exposed to better receive the heat, and so forms 
a hearth and tube envelope. 
1085. Cieantno anv Potisuine Knives, H. Courteen. 
—10th March, 1881. 6d. 
ist, © application and use to and in 
knife cleaning machines of two cleaning rollers of 
different diameters revolving in the same or opposite 
directions without being in contact with each other, 
the smaller roller being soarranged astoenterand clean 
the hollow or curved part of the bolster or shoulder of 
the blade, and also to form a fulcrum or bearing 
whereby the blade can be applied by hand on to the 
surface of the larger roller with any desired amount 


108'7. PackinG MATERIAL, AND Boxes, Cases, OR 
WRAPPERS MADE THEREOF, W. R. Lake. —10th 
March, 1881.—(A communication from R. H. Thomp- 
son ane H. D. 6d 

A packing mate’ composed of corrugated paper, 
having a backing or layer of paper or other fabric 
secured to one or both sides by means of adhesive 
substance. 


1088. Warer-cLoser Apparatus, &., W. R. Lake.— 
10th es: 1881.—(A communication from A. Ed- 
warda, 

This relates to improvements on patent No. 4037, 
dated 6th October, 1879, and consists, First, of a verti- 
cal movable pan or bowl, and the means for raising 
and lowering the same ; Secondly, of a section C in 
combination with a vertically movable pan or bow] and 
a cap E which closes down over the said bowl when 


the latter is lowered, and forms with the section aseal 
or joint ; Thirdly, in bination with a stati y 
section, a vertically movable pan or bowl D, having a 
neck formed integral therewith, and serving as a 
connection or conduit between the said section and 
bow] when the latter is elevated. 
1089. Writtxc Instrument, J. Nadal.—l0th March, 
1881.—( Not proceeded with.) 2. 
A rod extends from the point through the holder, 
and at the other end of the same has a knob, or is other- 
wise provided with means for its convenient manipu- 
Jation, to move it to and fro, and thereby clear its 
| ape of any obstruction. The lower part of the rod 
8 provided with a flange, which rests upon a recess 
inside, and in the lower part of the reservoir when 
the pen is not in use. The upper end of the tubular 
holder is closed by a screw stopper, and an inner 
central tube es through this stopper and extends 
to within a short distance of the point of the pen to 
conduct air to the lower part of the reservoir. 
1040. Exvectric Lamps, A. A. Common and H. F. Joel. 
—10th March, 1881. 6d. 
The invention relates to improvements in are light 
regulators, and also in the Joel incandescent lamp 
patented in 1879, No. 5157. Several variations in the 
method of regulation are shown, of which we describe 
the following :—Referring to the figure, when an 
electric current is sent through the thick wire coil 
it passes through the carbons E, and back to its 


source; the core C is drawn into the coil and 
raises the lower end of a lever, causing the other 
end to move on the os, grip a disc, and turn 
the pinion P, this ra the rack R with carbon 
E attached, and so strikes the arc. When the latter 
becomes too long the action of the coil is weakened, 
and the shunt coil strengthened ; the core drops again, 
releasing the lever from the disc and allowing R to 
fall. As R falls glycerine from the cylinder P! falls 
with it, and retards and regulates its fall as described 
in A, A. Common's patent No. 368, 1870. The im- 
ts in the i d 
specification refer chiefly to causing good contact 
between the carbon pencil and the other electrode. 
1041. Dram Frasks, Drinkinc Fvasks, J. Hall. 
—llth March, 1881. 4d. 

This consists in so forming the neck of the flask 
: bottle as that it can be readily used for drinking 
rom. 


1048. C. Bradbury.—1lth March, 1881.— 
(Not proceeded with.) 2d. 

This consists in first aes the cotton gise goods 
to be o through a liquor containing logwood or 
other similar or suitable extracts of dye woods, 
chlorate of potash or other oxidising mt, acetic 
acid, acetate or nitrate of chrome, or other suitable 
substances. The pieces are then between rollers 
or other apparatus to remove the excess of liquor, and 
are then dried. They are then subjected to the 
action of steam, and | Is pa through pre- 


= g chiefly of oxi- 

ising agents. 

1044. Apparatus roR THE CURE OF SMOKING 
Curmyeys, &c., KR. and J. Douglas.—1lth March, 


1881. 6d. 

This relates to the employment of whirligigs. 

1045. Arranoinc Parts or THE FLUES FROM THE 
Furnaces or Stream Boers, &c., G. Love, jun.— 

A stopping or ge is formed in the upper 0! 
the flues to stop the too free une’ the ore 
products from the furnaces to the chimney or stack. 
104'7. APPLIANCES FOR PREVENTING THE EFFLUX OF 

Gases From Dratns, C. S. Rolye.—llth March, 
1881.—(Not proceeded with.) 4d. 

This relates to improvements in stench traps, 
whereby the outside air can freely enter the drain 
without destroying the seal of the trap, and in the 
event of pressure arising in the drain an increas: 
depth of seal is produced to oppose it, whilst a ~ 
freeway is provided for the passage of solid sul 
stances, 


1048. Manuracture ov J. Imray.—11th 
March, 1881.—(A communication from A. P. 
Dubvumfaut.—(Not proceeded with.) 2d. 

A paste is made of starch with twelve to fifteen 
times its weight of water at a temperature of about 


1051. Hyprocarson Cooxinc anp HEATING Stoves, 
F.A March, 1881. 

This consists essentially in the use and sien 
of dual burners with a single slotted cone for 4 
and cooking purposes.= 


1058. Manuracture or Lozences, J. Rough and J. 
6d. 


Hurry.—11th March, 1881. 
This ists in the arrang t and combination in 
a machine for manufacturing lozenges, of a stam: 
and poration eae and devices, with cutting apy tus, 
under which the lozenge dough is carried or fed 
forward intermittently by a web, and actuated 
mechanism arranged to operate the various parts in the 
requisite sequential order. 
1054. Brakes ror Raitway VEHICLES, A. Houghton. 
—llth March, 1881.—(Not proceeded with.) 2d. 
The concussion or running together of the vehicles of 
the train is caused to be effected in — the 
actuation of the brakes through the instrumentality of 
the spring buffers. 


1055. Apparatus ror Bruswinc or CLEARING TRAM 
Raus, 7. 8. Hardeman.—llth March, 1881.—(Not 
ipally of a pair of brush 
cons’ nc y of a es 
mounted upon an axle which is driven by a crossed 
strap or chain from a pulley, keyed on the axle of the 
running wheels of the car, the width of the brushes 
apart being equal to that of the rails. 
1059. Gas Lamps on Lanterns, W. T. Sugg and R. 
Pierson.—llth March, 1881. 6d. 
This consists in the use of perforated hollow or 


trough-sha) metal ribs, whereby the ventilation 
and light-diffusing power of the lamps or lanterns are 
improved. 


1061. Furnaces, EF. Brook.—1lth March, 1881.—(Not 
proceeded with.) 2d. 
The steam jet blowers are arranged to draw all or 
an of the necessary air from or out of a covered 
r or hood provided over the charging hole or 
holes, so that any smoke or gases that may be escaping 
around the plug that closes the a may be 
drawn in along with the air and economised. 
1062. Sream anp Hanp STeerrnc Apparatus, W. R. 
Cooper and J. Taylor.—llth March, 1881. 6d. 
This consists, First, in a steam and hand gearing 
gear of the application of an excentric brush operating 
aclutch and bevel wheel for connecting and discon- 
necting the steam and hand gear respectively ; 


Secondly, in a steering apparatus, either steam or hand, 

of the application of springs by which the chain wheel 

sheave or barrel is controlled in such a manner as to 
neutralize the shock of a heavy sea or other bod 
striking the rudder and prevent it being communi- 
cated to the gearing or breaking the peony The 
drawing shows a plan. 

1063. TrEeaTMENT or Ores, &c., J. H. Johnson.—11th 
March, 1881.—(A communication from 8. Philip- 
part.)—(Not proceeded with.) 2d. 

This relates to means of treating the ores in such a 
manner as to place the metal in chemical or mechanical 
suspension in a liquid, and subsequently to place this 
liquid containing the metal in suspension in a battery, 
in order to separate the metal by the direct action of 
the ba‘ 


1065. Manuracture OF HARDENED AND TEMPERED 
Srer: Wire, W. F. Bateman.—1lth March, 1881. 
6d. 


The object is to prevent the oxidation caused by the 
the heated wire, and to produce 
a bright smooth ened steel wire. This is accom- 
plished by enveloping the heated wire from the > point 


end of this lever contains a weighted rod E capable of 
sliding up and down, and at the bottom of it is a 
grooved plate H. The chain passes over one pulley D, 


down over the plate H, up over the other pulley D, 
and then to the signal. 

1072. Raitway Switcues, &c., A. E. MeDonald.—l2th 

March, 1881. 6d. 

This relates chiefly to “‘ stub switches,” wherein the 
end of the main track is left free on the sleepers for 
some distance, so that it can be made to coincide with 
the ends of the divergent tracks, and it consists of 
means for preventing the movable rails becoming 
fixed by raat Sp ape or leaving a gap by contraction ; 
also of a lock to prevent lacement by unauthorised 
persons, and a to indicate the position of the 


switch. A is the main track; B the movable ribs: 
and C the divergent tracks. Plates D extend under 
and beyond the rails B, and under the tracks A and C, 
to the rails of which they are fastened. The movable 
rails B are made much longer than usual, so as to give 
a greater amount of elasticity. Fig. 2 shows the 
signal F, which is connected with the switch so as to 
be moved at the same time with it. 

For Sprnnino, D. Butterjield.—12th March, 


This in the facture of improved caps 
having steel hoops and cast iron bodies, made with a 
rim circle to give the required strength 
to ly secure the steel and iron together. 

107'7. Looms, J. Shimon and J. Whyte.—12th March, 
1881. 6d. 

This relates to the arrangement of a dobby or shed- 

ding apparatus for actuating the heddles of looms. 


1128. Locomorive anp Traction ENGINES AND 
Borers, F. W. Webb.—16th March, 1881. 6d. 
This relates to means for enabling locomotives to 


of exit from the heating chamber A to its 


to the hardening bath E. The thro a 
tube in the furnace, the end of which is clo by 
asbestos or cotton waste so as to prevent air entering, 
and a gas flame is directed against the wire as it leaves 
the tube, the shield G directing the flame downwards 
on to the wire. 

1067. AppaRaTUS FOR BREAKING OR PREVENTING 
Twist Sprnsine, A. M. Clark.—llth 
March, 1881.—(A communication from C. P. Mail- 
lard.) 8d. 


This tes, First, to the device acting directly on 
the yarns for breaking the double twist ; and Secondly, 
to the mechanism for operating such device and pro- 
duc its ted action at the proper moments, 
variable at wit during the outward run of the mule 

. The drawing represents the device, which 
tated bar L, having teeth D corre- 
ition to the intervals 
between the yarns, and of such form that in the 


ists of a d 


(067) 
D D 


TYPE.1 


will be broken, whilst the other yarns which have not 
run double are only acted on during the upward 
motion by an obtuse V point at the middle of each 
interval between the teeth, from which = — 
during the downward motion, and are ca’ by the 
effect of their own tension to return to their normal 
itions in line with the centres of the intervals 
tween the teeth. One half of the bar is shown 
with slits K formed at the centre of the space between 
the teeth, so as to obviate the strain caused by the 
obtuse points. 
1068. Arr Enaines anp Pemps, FB. Major.—11th 
March, 1881.—{ Not proceeded with.) 2d. 

A ding to one arrang t this engine consists 
of a paddle wheel made to revolve inside a suitably 
shaped chamber. 

1070. Raitway Sienats, J. Snowball and C. Warren. 
—12th March, 1881. 6d. 
wires at 


160 deg. Fah., and this paste is mixed with an 


of pressure, by raising or depressing the handle. 


exhaustive infusion of malt. 


work pound or simple, and obtaining the adhesion 
of the two pairs of wheels for traction without the 
usual cou! rods. Three cylinders are preferably 
used, two A driving the hind wheels, and the third B 


=) 


connected with the axle of the other pair of wheels. 

The steam acts first in cylinders A, and can then be 

directed into the low-pressure cylinder B. Thesecond 

ir of wheels can assume a radial position, so as to 
acilitate working round curves. The Second part of 
the invention consists in giving a slight cross move- 
ment to slide valves while working, so as to vary the 
position at each stroke, and thus prevent the grooving 
of the faces ; and the Third part consists in forming 
one or more open-sided gussets to give elasticity, 
and allow the fire box to expand and contract with 
the tubes. 

1129. Steam AND OTHER FuRNACEs, VF. P. 
Thompson.—l6th March, 1881.—(A communication 
from 0. D. Orvis.) 10d. 

sat, 


the 
furnace and with each other of a steam and air inlet 
pipe opening into the furnace in a horizontal plane 
above the burning fuel and at an oblique angle to and 
towards the rear end of the furnace, an air supply 
ipe, 2 vacuum chamber or globe, a horizontal steam 
et entering the vacuum chamber and a steam supply 
pipe, said pipes and globe being arranged upon the 
outside of the furnace. 
11°76. WELDED AND STEEL J. C. Johnson. 


This relates to means for keeping the signal 
a uniform tension, and it consists of a pivotted lever 
C, with two pulleys D at its upper end. The lower 


—lith March, 1881. 
A vertical, hydraulic cylinder B is supported on a 
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upward movement the double yarns, with which alone (| | 
the curved sides of the teeth will come in contact, 
: |EEHIEE: will slip down the curved edges past the lateral barbs | 
a) of the teeth and enter recesses in which they 
\ 1. Peete are imprisoned, so that on the descent of the bar they } 
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frame, and t its upper end works a ram C 
attached toa ae I D in the form of a‘cross, and 
eonnected by reds E with a platform F below the 


hydraulic cylinder for supporting the tube G on the 
rollers H ; i is the welding tool secured to the frame. 


1178. Tas Connectors oF Braces, T. Walker.--17th 
Merch, S881. 6d. 

The tab connector consists of a folded or doubled piece 
or blank of sheet metal, having disc-shaped ends con- 
stituting a spring clip, one of the dise-shaped arms of 
the clip being furnished with an eyelet or tubular 
stem, and the other disc-shaped arm with a hole 
for receiving the end of the eyelet or stem, the disc- 
shaped arms of the clip being secured together after 
the perforated ends ef the tabs have been passed on to 
the eyelet or stem by closing the said arms of the clip 
and rivetting or expanding the end of the eyelet on one 
dise-shaped arm upon the outer face of the other disc- 
shaped arm, so as to secure the tabs between them, 
and permit of the tabs turning upon the eyelet or stem 

a centre. 


1212. Propuction or CoLovrinG MaTTEeRs FROM 
PaRA-NITROBENZALDEHYDE, &c., /. A. Dicon.—19th 
March, 1881.—{A communication from Dr. 0. 

Fischer.) 4. 

This consists in producing colouring matters from 
those derivatives of triphenylmethan that are formed 
by the action of para-nitrobenzaldehyde on aromatic 
bases in presence of dehydrating agents. 


1222. BREEcH-LOADING SMALL-aRMs, &c., W. H. Monks. 
—i9th March, 1881. 6d. 

This relates principally to double-barrel small-arms, 
and consists in forming from one solid piece of steel 
a band or coil B, having on its underside the lumps C, 
and also holes bored in it at a slight inclination to one 
another to receive the breech ends of the ba > 
which are secured by soldering or brazing or shrinking 


the coil on the barrels. Machinery is described for 
giving great truth of figure to the barrel externally, 
and it consists of a cutting tool or emery wheel fixed 
on the rest of the ordinary lathe, and at the back of 

e bed a guide having the figure of the exterior of 
the barrel to be made is fixed, the rear end of the rest 
bearing against such guide. A travelling stay is 
employed to prevent the springing or yielding of the 
barrel. 


1225. Manvracrcre orf CoLOURING MATTERS FoR 
DYEING AND PRINTING, AND PREPARATION OF A NEW 
Mono-SULPHO Acip OF BETA-NAPHTHOL, &c., J. A. 
Dizon.—2ist March, 1881.—(A communication from 
C. Rumpff.) 44d. 

This consists in the preparation and separation of a 
new mono-sulpho acid of beta-napthol, and of colour- 
ing matters therefrom by nitration, or by causing the 
same to re-act on diazo compounds. 


1239. FLYERs FoR SPINNING AND WINDING MACHINERY, 
D. Frazer.—2ist March, 1881. 6d. 

This relates to means for reducing the friction of the 
thread in its guides when being wound on to the 
bobbins. One improvement consists of small guide 
rollers F of metal or delf, substituted for the guiding 
wires usually fixed to the ends of the limbs of the 


Eis} 
125938 


flyers, the thread passing over the rollers on to the 
bobbin T. The flyer spindle E is continued up above 
the limbs, and terminates in a conical top fitting an 
opening in the thread-plate P, so as to prevent vibra- 
tion of the fiyer. The thread passes through an 
opening in the conical top of the flyer spindle, and is 
guided vertically over the centre of the flyer by nipping 

rolis R. 

1299. Macuisery FoR Makixc up OF 
Powperep Mareriats, &c., G. Pritchard.—23rd 
March, 1881. 23. 

This relates to machinery to be used for filling at 
one operation a series of bag-like wrappers or cases 
with powdered materials and other commodities, and 
for pressing or consolidating the material or com- 
modity placed in the said wrappers or cases ; also for 
folding, closing, or creasing the open ends of the bag- 
like wrappers or cases after the filling and consoli- 
dating operations, and perfecting the figure of the 
packets, and also for labelling the packets. 


1332. Compounp ror Preservinc Orcanic 
stances, F. &. Berff.—25th March, 1881. 2d. 
This consists in the employment and use of the 
compound of boracic acid and glycerine. 


20380. Cotovrinc Matrers ror DygInc AND 


inc, J. A. Dicon.—l0th May, 1881.—(A communica- 
tion from C. Rumpff.) 4d. 
This consists in the preparation of colouring matters 


of various shades suitable for dyeing or printing, by 
causing mono-sulpho-acid of beta-naphthol, or its 

+ sodium, or other equivalent salts, or the further sub- 
stitution compounds thereof, with the nitro-amido- 
halogen, hydroxyl, or carboxyl groups to react on or be 
reacted on by various bodies or substances. 


1705. Hanp-PowerR DRILLING MACHINEs, 
H. F. Parsons.—19th April, 1881.—(Complete.) 6d. 

A is the steadying bar with a pad at one end, 
against which the workman pushes while operating 


the cranks E on shaft D. The cams V move the drill 
holder backwards, and the spring J projects it for- 
ward, so as to cause the tool M to pierce the rock or 
other substance. The tool is partly revolved after each 
stroke. 


2804. ArracHMENTs TO MINING CAGES OR Lirts, &c., 
F. W. Haddan.—27th June, 1881.—{A communica- 
tion from S. Henrard.)}—{Complete.) 6d. 

This consists of a system of wedges which in the 
case uf breaking of the rope or of the chain that con- 
nects the rope to the cage, will press with their 
vertical surface against the guides, and cause the cage 
to gradually stop without detriment to the guides, 
and even without shock, such effect being produced by 
a counterweight, which by special disposition drops 
when the rope or chain breaks, and acts upon levers 
which cause the wedges to rise and to press against 
the guides. 

2836. Removine Coarse Hairs From Fcr, W. 
Lake.—28th June, 1831.—A communication from F. 
Lambert and J. Kokesch.)—(Complete.) 6d. 

The apparatus consists of a holding device for sup- 
porting the skin, a brushing or combing device for 
opening the fur, and a removing agent. 

2852. &c, W. R. Lake.—29th June, 1881.— 
(A communication from E. Berliner.)—({Cowmplete.) 6d. 

This consists in the construction of a violin or 
similar stringed instrument, so that the vibrations of 
the strings are communicated to the body solely by or 
through the bridge and the neck of the instrument. 
2942. Raitway Tiprinc Wacons, G. F. Redfern.—5th 

July, 1881. — (A communication from M. Van 
Wormer.)—{Complete.) 6d. 

This relates to the construction of the car bed, to 
the transoms to the rockers, and means whereby the 
car after dumping shall right itself; toa device for pre- 
venting the separation of the car bed and truck, to 
means for fastening pulleys to the ends of the truck 
timbers, to the mechanism for fastening and unfasten- 
ing the doors, to the construction of the doors, the end 
posts, and the means for fastening them to the car bed : 
to the centre posts, and the means for fastening them to 
the car bed, to the side bearings and their application, 
soas tokeepthe car bed in position, and to prevent undue 
friction while the car is moving round curves ; and it 
further consists in combining with the draw bar a 
rocker, whereby the dumping may take place with the 


ordinary draw bar without need of uncoupling the 
car; in an improved brake mechanism, in a special 
clutch pulley with grooves and sockets to receive and 
hold the links of the chain, and whereby the revolving 
of the pulley to gradually tilt the car will operate the 
chain and prevent its slipping, in means for dumping 
slowly or suddenly as aah in special guide rollers 
for the chains, in combining the shaft of the clutch 
coupling pulleys and theirchain, and its guide pulleys, 
with a worm gear or screw lever for operating the 
same. The drawing is a transverse section of the 
wagon. 
29438. Improvements Motors, 
S. Pitt.—ith July, 1881.A communication from 
M. G. Farmer.) 6d. 

This invention relates to improvements in electro- 
magnetic motors, in which the ends of an electro- 
magnetic coil are united just before the connection 
between the helix and the electrical generator is 
broken, whereby the spark due to the discharge of the 
induced current from the coil is prevented. In the 
figure the helices A are arranged so as to act on the 
armature B, which forms the core of the four helices, 
and this latter is free to move to and fro under the 
attraction of one or other of the helices. These 
helices are connected with the generator by means of 
the automatic commutators G, H, I, &c., as shown in 


the figure, so that during the movement of the 
armature in either direction, the two helices which 
are thus simultaneously in action are included in the 
same circuit, and exert their attractive forces in the 
same direction upon the armature ; while at the com- 

letion of the stroke the terminals of the pair of 
aes are first united, so as to form a closed circuit 
before the battery current is cut off from them, and 
the commutators are so arranged with reference to the 
terminals of the helices, that when thus united the 
connections are such that the induced current 
generated within them by the magnetic discharge of 
the core or armature tends to traverse the —— 
helices in opposite directions. Thus the induction 
currents in each helix of the pair neutralises the other, 
and the eect on the armature is inappreciable. A 
constant current traverses the armature B from the 


battery O, which thus becomes a permanent magnet. 


204'7. MacuIneryY FoR CLEANING AND OPENING 
Frsrovs Mareriats, W. R. Lake.—ith July, 1881. 
—{A communication from C. A. Dresser.)—(Complete.) 
6d. 


+ lly of a p +, 


grate, or grid, 


provided with the bars K, in combination with 


y the entire grid or its 
bars may be adjusted. 


4008. Sream Apparatus FoR WARMING AND VENTI- 
LaTING Houses, &., G. Jennings. —2ad October, 
1880. 6d. 

In order to supply to the interior of any room a con- 
tinuous supply of fresh warmed air without such air 
being inconveniently dry apparatus is employed, some- 
what similar to a steam tubular boiler set upon end, 
so that the tubes stand vertically. The lower ends of 
the several tubes which pass through the shell or 
casing of the apparatus are made to open into an air 
chamber at the bottom of the apparatus, from which 
a pipe or passage leads to the open air. The upper 
ends of the tubes project for a few inches above the 
top end plate of the shell or casing of the apparatus. 
This plate is also a few inches below the tep edge of 
the shell or casing, so that there is formed above the 
top end plate a shallow pan or trough, which may be 
kept filled with water; the upper ends of the tubes 
rise up through the pan, and when heated heat the 
water contained in it. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


245,660. Biowrxsc Encixne, Edwin Reynolds, Mil 
waukee, Wis.—Filed March 17th, 1881. 

Claim.—{1) In a blowing engine, eduction and 
induction valves located outside of and in close 
proximity to the cylinder in annular series. (2) In a 
piston blowing engine, the combination of a cylinder 
and an annular chamber surrounding the same and 
communicating therewith, with lateral ports and 


= 


if 
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eduction and induction valves located in opposite 
sides of said chamber. (3) The combination of the 
cylinder, the lateral ports, the annular chamber into 
which said ports open, induction valves on one side of 
said chamber, eduction valves on the opposite sides of 
said chamber, and an air delivery chamber into which 
the eduction valves open. 


245.674. Trap, John T. Titus, San Francisco, Cal., 
assignor of one-half to Michael J. Donovan, same 
place.—Filed March 10th, 1831. 

Claim.—In a side sewer, drain, or waste-pipe A, the 
semicircular bend or water trap K, having the vertical 
tube or chamber B above its lowest part and provided 
with a valve seat around the opening which connects 
the house side of the sewer with the chamber, in com- 


bination with an angular valve, stopper, or plug D, 
which is connected with a ball or float C by a stem E, 
by means of which the float is dropped and held upon 
its seal in an angular position across the passage, so 
that it will be opened automatically by water passing 
from the house to the main sewer, bu more 
firmly upon its seat by any pressure coming from the 
main sewer, substantially as described. 

245,708. Mowinc Macuine Harvester, Léon 
0. Dion, Natick, assignor to George 8. Trowbridge, 
Trustee, Newton, Mass,—Filed July 5th, 1881. 

Claim.—(1) The gathering fingers C, provided with 
the stationary or fixed cutter-plate D, in combination 
with an endless belt or chain cutter, arranged and 
adapted to travel past said stationary blade upon each 


(245.708) 


side thereof, and in opposite directions, substantially 
as described. (2) The combination of the endless 
chain D, provided with the cutters B, bar A, fingers C, 
stationary blades D, division-plate E, casing G, drum 
C, pulley E, and guide rolls F and F!, substantially as 
described. 


245,737. Cock, Edward W. MeCor- 
mick, New York, N.Y., assignor to Charles Harvi- 
son, same place.—Filed June 11th, 1881. 

Claim.—In a self-closing cock substantially of the 
character described, a retracting spring valve and an 
oscillating spindle carrying a rocking lever or flattened 


face for operating such valve, and provided with the 
radially projecting tooth D, in combination with the 


stops C°, for limiting the range of oscillation of the 

spindle, substantially as set forth. 

245,741. Macnine ror Twistinc Dritt BLaNks, 
Parshall D. Nicols, Sewickley, and Theodore W. 
Webb, Pittsburg, Pa.—Fuled February 28th, 1831. 

Claim.—(1) In a machine for twisting drill and 
similar blanks, the combination of two rolls arranged 
to take a peripheral bearing on opposite sides of the 
blank, such rolls being inclined in opposite directions 
to both vertical and horizontal planes through their 


line of feed, and gear mechanism for imparting to the 
rolls rotary motion in opposite directions, substantially 
as set forth. (2) Two rolls, A Al, arranged to take a 
peripheral bearing on opposite sides of a blank, the 
directions of such bearing being inclined across the 
line of feed in opposite directions, and the rolls being 
inclined in opposite directions to an intermediate 
horizontal plane, in combination with guides H on 
either side of the rolls in the line of feed, and means 
for giving to the rolls rotary motion in opposite direc- 
tions, substantially as set forth. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘* By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Ricie, Mr. Ep 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may savet 3 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
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resist every tendency to disease, undreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette. 
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THE IRON AND STEEL INSTITUTE. 

{x our last impression we gave an account of the 
proceedings of the Institute on the two days—Tuesday 
and Wednesday. Four papers were read on the latter 
day, and the time left for discussion was taken up 
by Dr. Siemens and Sir Henry Bessemer, and by a 
brief reply by Colonel Maitland. In the afternoon the 
members visi the Woolwich Arsenal. On Thursday 
morning the discussivn on the papers read on the previous 
day was reopened, Mr. C. Markham being the first speaker. 
He thought that it was to be regretted that Dr. Siemens 
and Sir H. Bessemer had made the papers of Mr. Butter 
and Colonel Maitland a pretext for showing that the 
Woolwich authorities had not always treated inventors 
fairly. Mr. Vickers said the remarks which had been 
made on Wednesday were not in any way personal, but 
only described what had been done by Colonel Maitland’s 


recently. written to a number of bridge builders, and 
found that they knew very little as to the elastic limit of 
the material used. He had lately caused a number of 
test pieces to be sent to the Tees-side Ironworks Company’s 
works to be tested for this purpose; but the results were 
not yet made known. Mr, Head referred particularly to 
the strain at which permanent set, as indicated by accurate 
experiments and minute readings, seemed to take place, 
and not so much to the strain at which destructive exten- 
sion commenced. The latter is the strain always taken to 
be the elastic limit for structural purposes, and we may 
remark that unless the experiments to be made for Mr. 
Head are conducted with great accuracy and care, very 
little trustworthy information will be obtained as to what 
we may call incipient permanent extension, as indicated by 
Professor Kennedy’s experiments, and some others that 
had preceded his, by Mr. E. A. Cowper. 

Mr. Chas. Cochrane said he had found the elastic limit 


| 


they had received at the hands of the Woolwich autho- 
rities, He had made some experiments on hardening steel 
in oil, and had found that with some steel it was destruc- 
tive. Hardening in oil put the greatest ible amount 
of work on the steel in the least possible time. The 
outside was cooled and contracted in a liquid not a 
conductor, while the inside, unable to get rid of its heat, 
resisted the contraction of the exterior, and thus caused 
get final internal strains. He Some that a rather 
igh ductility was of more importance than great ultimate 
strength, me | as the highest tensile strain was accompanied 
by lower ductility, great ultimate strength was not a 
eo for steel to be used for The test 
pieces used at Woolwich were, he thought, much too small 
—mere toys—and gave an untrustworthy and too high a 
result. He compared the Woolwich system of placing a 
comparatively hard tube inside wrought iron rings of 
material which would only carry at most 22 tons per 


LARGE PLANING MACHINE IN MESSRS. MAUDSLAY, SONS, AND FIELD'S WORKS.—(For description see page 292.) 


redecessors. He said that the Vickers steel referred to 

yy Colonel Maitland was made in furnaces which had been 
materially modified, and might be called Siemens-Vickers’ 
or Vickers-Siemens’ furnaces. In 1862 some 20-pounder 
guns of solid steel were sent to the Arsenal, and tested 
with service charges of powder and shot, commencing 
with 201b., and increasing by that quantity & to 200 Ib. 
Three guns burst, one was slightly injured, and two 
uninjured. In one gun the permanent expansion was 
0008in., and another 0°0125in. Though such results 
were obtained, it was more than ten years before they 
received any orders for their steel for such purposes. Mr, 
J. Head referred to that part of Mr. Butter’s paper which 
described the iages built up of plates and angle 
iron as better than those made of fewer pieces by the use 
of large channel and other rolled sections, and elicited the 
fact that the iron was in both cases of the same 
quality, which showed that the built-up structure 
was much more capable of elastic flexure than the solid 
structure. He also referred to the importance of ascer- 
taining the elastic limit of materials employed, and to 
the low limit which Professor Kennedy’s recent r read 
before the Institution of Mechanical Engineers S shown 
to becommon. He was interested in this subject, and had 


in Staffordshire iron to be as low as from 6 to 8 tons, and 
in best Yorkshire iron lower than this. With respect to | 
specifications issued by many engineers, he said it was 
often impossible to carry them out. Testing and inspection 
became almost a personal matter, as to whether the material 
should be accepted or rejected. Such breaking loads as 
27 tons, which were mentioned in one of the papers, were 
perfectly nonsensical, and could not be fulfilled under any 
circumstances, 

Mr. I. Lowthian Bell remarked that Col. Maitland had 
failed in the historical part of his paper, but he — to 
a great extent with the caution shown by the authorities 
in the adoption of steel, for it was not adopted very rapidly 
outside Woolwich Arsenal. 

Mr. Snelus, referring to Col. Maitland’s paper, said that 
the figures therein given showing the great difference in 
the strength of different parts of steel ingots, remarkably 
confirmed the discovery announced by Mr. Stubbs. Mr. | 
Joseph Whitley said that many years ago he had made | 
steel tires solid by having “neither top nor bottom to the 
ingot,” the tire ingot moulds being made to revolve at a 
speed of about 2000ft. per minute. 

Mr. D, Adamson thought Sir Henry Bessemer and Dr. | 
Siemens were right in calling attention to the treatment 


square inch, as like covering them with shoddy. He could 
not see why the diameters of the Woolwich guns should 
increase by such great jumps, for it was quite certain 
that the pressures to which they were subject by the 
powder gases did not decrease from breach to muzzle by 
jumps which would warrant such sudden changes in the 
thickness in the reinforce rings. He was of opinion that 
steel was much improved by the Whitworth process of 
compression, and would be by the stirrer described by 
Mr. Allen. 
Mr. E. A. Cowper said with respect to specifications 
repared by civil engineers, and especially some Great 
Gee e-street engineers, that absurd conditions were 
stipulated. He had lately seen cold blast iron stipulated 
for gas and water pipes, but of course the contractors had 
ignored it. In the early days of steel at Woolwich a 3in. 
gun was tried with four shots without bursting it. It was 
then placed upon a piece of 3in. shafting, so that the gun 
became the projectile. The gun then burst and the steel 
gun was condemned. 
M. Gautier considered Whitworth’s process of com- 
pressing steel valueless, for it did not increase the specific 
vity. In France, he said, the A tubes for guns were 
red out by cutting an annulus out, thus leaving a solid 
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core instead of cutting the whole out in shavings, as was 
done at Woolwich. 

Mr. Butter, in replying to the discussion as far as it 
referred to his paper, said it was true that Dr. Siemens 
had suggested the use of the hydraulic compressor, but 
what he had stated in his paper was that the necessary 
details for the apparatus were worked out in the depart- 
ment into a practical shape. He might, however, inform 
Dr. Siemens that shortly before he had made his sugges- 
tion to the Woolwich authorities, they had received a 
proposition for a hydraulic buffer from a Mr. Munroe, of 
Devonport. Referring to the specification question, he 
said that the specifications now issued only contained 
conditions which could be practically and fairly worked 
to, and all these coriditions now laid down had to be fully 
carried out. The building-up system for gun carriages 
had been adopted in preference to making them out of 
solid bars, as was done in Germany, because they thereby 
attained much higher elastic flexure ; one of the carriages 
on their system having stood over 2000 rounds without 
being injured, while one on the German system had taken 
a permanent set of 2in. after the sixth round. When they 
first commenced the use of steel, they carried out al 
number of experiments at Mr. Kirkaldy’s, and nearly 
drove him mad by insisting on ascertaining where 
the permancnt set commenced, a matter which occu- 
pied a great deal of time, so that Mr. Kirkaldy came to 
the conclusion he had madea remarkably bad in with 
the authorities in this matter. They aimed to get the 
same proportion of elastic limit in their steel structures as 
was found in oak, where that limit almost coincided with 
the point of rupture. It may be here remarked that it is 
not that the Woolwich authorities are able to get a higher 
elastic limit by one method of construction than by another, 
but by one method a greater range of elastic flexure may 
be obtained than with another. Mr. Butter gave some 
rather surprising information with regard to rivets. They 
had found, he said, that BBB Staffordshire was the 
most suitable to their requirements as long as they used 
iron only, but they had now found Siemens steel to be 
fully 20 per cent. stronger than the iron, besides having 
the important advantage of not being so easily spoiled by 
overheating as iron, and they also observed that the lower 
the quality of the iron the more it deteriorated by overheat- 
ing. Steel rivets would not do if rivetted over cold, they must 
be rivetted hot. At present almost three-fourths of all 
the material they used was iron, and one-fourth steel ; in 
field gun carriages, where weight was of importance, they 
always used steel; but in garrison gun carriages, where 
weight was not important, they used wrought iron. He 
referred to a carriage axle shown in one of the diagrams, 
and of which a specimen was placed in the lobby of the 
meeting room, which was an exceedingly difficult forging, 
being very thin in the middle, with thick heavy ends ; 
such a forging, if made in best Yorkshire iron, would most 
probably break owing to the jar, but with Siemens steel 
they had not hada single fracture, although they had 
been most severely tested by travelling over very rough 
ground at Dartmoor. 

Mr. Thomas, in replying to the remarks made on his 
paper, said Mr. Bell and Mr. E. Riley were both correct 
in the statements they had made, and he showed this by 
reference to the following analyses of the rails previously 
referred to by Mr. Bell :— 


| 
ae | s. P. 

| 
Acid process ... ... ... ...| 0434 | 0°065 | 0-091 | 0053 
Basic process ... 0-451 | 0°094 | | 0053 
Sheffield 0°055 | 0°090 | 0°056 
Acid }Darlingtoa ... ... 0°457 | 0047 | 0057 0047 
Bolckow & Vaughan | 0°521 | 0°083 | 0°107 | 0°053 


Mr. Riley had spoken of steel made on the Continent 
which was much purer, particularly in silicon. Messrs. 
Bolckow, Vaughan, and Co., for economical reasons, intro- 
duced a small quantity of silicon, which was not any dis- 
advantage when the steel was used for rails. He said he 
had received several semi-private inquiries about the cost of 
the process, but had specially omitted introducing that 
question into his paper from motives of expediency and 
propriety, as he considered it was much better for his 
readers to judge for themselves from the facts mentioned 
in the paper. This concluded the discussion. 

It was then announced that a paper on certain physical 
tests and properties of steel, by Mr. E. W.. Richards, 
would be next read. So large a number of the members 
and visitors, however, immediately showed that they had 
had enough of papers, by getting up to leave the theatre, 
that the president, who remarked that there was no 
reason why more papers should be read if members were 
tired or did not want them, immediately proposed cordial 
votes of thanks to the authors of the papers, which were 
warmly seconded, as well as to the Lord Mayor for the 
hospitable manner in which he had entertained the Insti- 
tute, and also to the War-office and South Kensington 
authorities for the facilities they had given them for seeing 
the establishments at Woolwich and Enfield, and for 
holding the conversazione. The Local Reception Com- 
mittee, the South-Eastern, the Brighton, and the Great 
Eastern Railways were also accorded votes of thanks for 
the parts they had taken in making the meeting so 
successful. 

On Thursday afternoon, after luncheon at the West- 
minster Palace Hotel, a visit was paid to the Enfield 
small-arms factory, which we described in our impression 
of the 30th September, and also to the Great. Eastern Rail- 
way Works at Stratford, which we described in our last 
impression. On Thursday evening the Local Committee 
gave a conversazione at the South Kensington Museum, 
which was well organised, and, considering the very 
inclement weather, well attended. The visitors were 
received by Sir H. Bessemer, Dr. Siemens, and the 
president. 

On Friday last an excursion wasmade by special train from 
Victoria at 9 am. to the Newhaven Harbour Works, and 
to the locomotive works of the London, Brighton, and 


South Coast Railway Company’s Works at Brighton. The 
Harbour Works we described and illustrated in Tue 
Enaineger for the 13th December, 1878, and give below 
some further particulars, and the locomotive works were 
described in our impression of the 7th inst. 


THE NEWHAVEN HARBOUR WORKS. 


Since we described the Newhaven Harbour Works a 
great deal of the work has been carried out. The works 
are of great importance, and are interesting as the work 
of a private company, though the largest portion consists 
of along breakwater, a work which probably never 
before been attempted by other than national funds, It 
is believed that the Newhaven harbour and docks will 
constitute one of the most important sources of traffic for 
the London and Brighton Railway, as Newhaven is the 
nearest sea-port to London, and is in a direct line with 
London, Dieppe, and Paris, Already the London 
and Brighton Railway Company possesses a fleet of 11 


steamers with a daily passenger service between Newhaven | 


and Dieppe. Although the sea e occupies about 
four hours, which is about double the time occupied by 
the shortest a 
Antwerp, Rotterdam, or Flushing, the route is greatly 


though much less than by that to_ 


‘of the harbour from the prevalent south-western and 
southern gales. About 300 yards of this breakwater are 
now completed. (2) The extension of the two entrance 

| piers and widening the entrance from 150ft. to 250ft. 

| (3) The construction of a new wharf, or quay, between the 


ELEVATION OF COVERED WAY 
NEWHAVEN BREAKWATER. 

Mill Creek and the Eastern entrance pier, affording addi- 

tional <7 space—about 600 yards in length. It is 

intended to widen the harbour opposite this new quay, 

and deepen it to 12ft. at low-water spring tides. (4) The 

construction of a dock, with entrance lock and gates, on 

the marsh land between the harbour and Catt’s Tide Mill, 
with a water area of 24 


| 


%, | 


\\ 


COAST CUARD 
PSLEEPEAS 4\) 
‘ 
x. 


NEW FORT 


----. J 


Fathom LINE 


tine rd 


SCALE OF 


acres, and quays of about 
amile in hae (5) The 
construction of durable 
sea walls to protect the 
foreshore and works, ex- 
tending from the break- 
water on the west to 
Catt’s Mill on the east. 
(6) Dredging the whole of 
the existing harbour to a 
uniform depth of 6ft. at 
low water spring tides, 
and the entrance and new 
portion up to the Mill 
Creek to a depth of 12ft.; 
and also the dredging of 
the space outside protected 
by the breakwater to a 
depth varying from 12ft. 
to 18ft. at low-water 
spring tides. In connec- 
tion with these improve- 
ments, all the necessary 
wharves, landing-stages, 
tramways, cranes, sheds, 


and all appliances for 
carrying on a large trade, 
are being provided. The 


breakwater at Newhaven 
is being constructed en- 
tirely of concrete, and sea 
walls of the same material 
are being constructed to 
protect the foreshores and 
to lengthen the entrance 
piers of the harbour and 
widen the entrance. The 
breakwater is founded on 
bags of concrete ee 
each 104 tons, and de- 

ited from hopper 

ges towed out and 
moored over the site of 
each bag. The concrete 
consists of four of shingle, 
three sharp coarse sea 


- 


FEET 


sand, and one of cement. 
When the bed is thus 
formed, the superstruc- 
ture, which is of 
solid concrete, is built 


PLAN OF NEWHAVEN HARBOUR 


as a monolith, the in- 


terior concrete being— 


favoured, especially as it is much cheaper than by Dover | five shingle, three sand, and one cement, while ex- 


and Calais. The works are being executed under the | terior is three shingle, two sand, and 


direction of Mr. F. D. Banister, M.LC.E., engineer to 


Covered WAY! 


the London, Brighton, and South Coast Com 
following are given as the chief features of 

works :—(1) A breakwater, about 1000 yards in length, to 
be run out seaward from the shore at Barrow Head, west- 
ward of the harbour, in a direction to protect the entrance 


e harbour 


arbour 


one cement. 
concrete is mixed by machinery patented by 
‘Mr. A. E. Carey, resident engineer, in conjunction 
|with Mr. E. Latham, which is capable of mixing 100 
tons in twenty-five minutes. It consists mainly of three 
horizontal wheels of such a thickness that the spaces 
between the spokes, being fitted with hinged bottoms, 
form measuring boxes of the required capacity. One of 
these wheels measures off the shingle, and the next the 
sand, and as they revolve they drop their contents into the 
compartments of the lower wheel, where they become 
| mixed together and with the cement, which is delivered 
into the same compartments by a creeper screw. The 
, lower wheel delivers the whole into a cylinder which pro- 
jects out from the stage, upon which the machinery is 
mounted over water, so as to deliver into the hopper bar; 

In this cylinder is a series of dash boards, water being 
added at the upper end, and the whole so arranged that 
the concrete is + wel hly mixed without an unn 

charge of water, which is an important point for concrete 
to be dropped into the sea and fall through from 20ft. to 
48ft. of water. The method of construction adopted has 
the advantage of being economical and requiring very 
little plant. The machine gives a very perfect double 
mixing—dry and wet—latter being about fifteen times 
over. As we have said, it mixes and delivers into the 
steam hopper barge 100 tonsin 25 minutes. It is designed 
however to do this in 20 minutes, but one feeding platform 
only is now used instead of two. A second platform is to 
be brought into use when the works are recommenced 
after the winter. The only difficulty is in bringing wu 
materials to the machine rapidly enough. The best result 
yet obtained in a single ; i was six blocks, or 600 tons 
concrete. The machine thus prepares the concrete fast 
enough to employ more hopper barges if from other con- 
siderations it @ economical to do so, A machine for 
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making concrete for the superstructure has also been 
designed by Mr. Carey, It is a light portable machine, 
intended to follow its work and deliver direct into the 
timber framing, within which the superstructure is built. 
It is designed to produce an output of 70 yards concrete 
per hour, 

The position of the breakwater and other works is well 
shown in a perspective plan, published in Tok ENGINEER 
for the 13th December, 1878, but it may also be gathered 
from the small plan on the preceding page. 

The breakwater has the section shown, and is a mas- 
sive structure, which received, as far as completed, a 
considerable testing in the severe gale and heavy sea of the 
night of the 13th and morning of the 14th. The sea bottom 
at the shore end of the breakwater is 2ft. above low water. 
At the extremity of the breakwater it is 18ft. below low 
water. The roughness of the weather on Friday made it im- 
possible for the visitors to inspect the piers and breakwater 
and the method of construction from barges, as they would 
havedone if it had been fine. It was difficult to keep a foot- 
ing on shore, and crowded barges would have been positively 
dangerous, and indeed pee not have been for we | 
purpose in the heavy surf which was running. The doc 
will be constructed under considerable advantages, as much 
of the land is below mean sea level, and the excavated 
material will be sent away as ballast. One of the 
dredgers used was constructed by Messrs, Simons 
and Co,, of Renfrew, and is capable of carrying 
500 tons of spoil to sea per trip. In consequence of the 
enhanced cost of harbour work of this kind during winter, 
the construction of the breakwater will soon be stopped 
for the winter months, 


PATENT LAW REFORM. 


DvrinG the recent meeting of the British Association a report 
was read in Section G which we publish. This is the report of the 
committee, consisting of Sir F. J. Bramwell, Dr. A. W. William- 
son, Professor Sir William Thomson, Mr. St. John Vincent Day, 
Dr. C. W. Siemens, Mr. C. W. Merrifield, Dr. Neilson Hancock, 
Mr. Abel, Captain Douglas Galton, Mr. Newmarch, Mr. E. H. 
Carbutt, Mr. Macrory, Mr. H. Trueman Wood, Mr. W. H. Barlow, 
and Mr, A. T. Atchison, appointed for the purpose of watching 
and reporting to the Council of the British Association on Patent 
Legislation. The report states that the Bill of this session 1881, 
by Mr. Anderson, Mr. Brown, Mr. Hinde Palmer, and Mr. Broad- 
hurst, was read and considered. 

This Bill which as it stands is a mere sketch, and not likely to 
prove a working piece of legislation, is identical with the Bill 
introduced last year by the same gentlemen, and referred to in the 
last report—B. A. Report, 1880, p. 318—of this committee. It 
was, however, read a second time in the House of Commons and 
subsequently reached a further stage than in 1880. 

The Bill proposes the appointment of a Chief Commissioner and 
assistants. It would reduce the fees considerably, that on applica- 
tion to 10s., and on sealing to £1. 

It extends the period of provisional protection to twelve months, 

It gives a patentee power to add (apparently by way of supple- 
ment) to his original patent. 

The committee certainly approve the proposal to appoint paid 
Commissioners. 

They think the proposed reduction in fees much too large. 

They approve the principle of letting a patentee amend his 
patent, but it would be necessary that proper provision should be 
made. The clause in the Bill would be quite unworkable. 

The committee have also to report that a carefully prepared Bill 
had been published by the Council of the Society of Arts for dis- 
cussion, with the view of its being introduced into Parliament next 


ear. 

* The principal alterations in the law which would be made by 
the Society of Arts’ Bill are shown in the following memorandum, 
be appeared in the Journal of the society for August 12th, 

Commissioners of Patents.—The Patent-office would be removed 
from under the charge of the present Commissioners, who are the 
Lord Chancellor, the Master of the Rolls, and the law officers, 
Three Commissioners would be appointed on t of their 
special knowledge, 

Application for Letters Patent. —Method of granting same.—The 
method of application for a patent would be somewhat as follows : 
—The applicant would file a provisional specification, which would 
be referred to examiners appointed for the purpose. They would 
see that the invention was proper subject matter for a patent; 
that the specification fairly described the invention, and that it was 
generally intelligible and properly drawn. They would not inquire 
into novelty or utility. They would report, and their report would 

shown to the applicant before being seen by the Commissioners. 
The applicants would then have an opportunity of conferring with 
the examiners as to any required alterations. Provisional protec- 
tion would be granted immediately on receipt of the application, 
and would last for nine months. Before the end of that time the 
applicant would be required to file a plete specification, fully 
describing his invention. This would be referred to the examiners, 
and treated in the same manner as the —- specification. 
The applicant would be enabled to amend his specification in accord- 
ance with the recommendation of the examiners, and on his doing 
so a patent would be granted. If the examiners reported that the 
application was in respect of matters which could not pu be 
made the subject of a patent, and if the applicant still persisted, 
a patent would still be granted, but the objections of the examiners 
would be endorsed upon the specification. 

Duration of Patent.—The duration of letters patent would be 
increased to seventeen years—the duration being as now contingent 
upon the payment of fees at or before the expiration of each period, 

Fees.—The fees would be half the present amounts, namely :— 


£8. 
Fee for provisional protection .. .. .. 210 
Fee at expiration of fourth year .. .. .. 800 
Fee at expiration of eighth year .. .. + 60 0 


Existing System.—Under the present law there is practically no 
examination whatever. Applications for patents are referred to 
one of the two law officers, who reports whether a warrant may be 
issued for the granting of letters patent. The only point upon 
which the law officer decides is whether the invention is proper 
subject-matter for a patent, i.¢., whether it comes within the 
definition of the Statute of Monopolies—21 Jac. I., cap. 3—of 

ing a new manufacture within this realm. The complete speci- 
fication, upon which the patent is really granted, is never examined 
at all by anybody. 

Subject Matter.—The following is the definition of ‘‘ subject 
matter” adopted in the Bill:—(a) Any manufacture or any 
product not being a natural Fn uct; (b) Any machine or any 
means of producing any manufacture, product, or result ; (c) Any 

or methcd of producing any manufacture, product, or result ; 
Va) Any part of a machine, means, process, or method of producing 
any manufacture, product, or result. At present the ancient defi- 
nition of the Statute of Monopolies is in force, but, as a matter of 
fact, the question of subject matter depends wholly on the deci- 
vation: Under th ed Bill th 

position.—Under the ill, opposition to the granti 

of letters patent would be limited ns who could state tha’ 
the applicant had obtained the invention from them by means of 


fraud. Under the present law any person can oppose, the general 
ground of — being that the person opposing already has a 
patent for the same or nearly the same invention. 

Amendment.—The Bill provides that the inventor should be 
entitled to amend his specification after it been first filed, 
Under the present system this power is very restricted. 

Prolongation.—It is proposed to continue the system of pro- 
longing patents in special cases, the Bill being framed in such a 
manner as to give greater facility for this than now exists, 
Under the present system, are granted by the Privy 
Council, and are considered a matter of special favour, whereas 
the effect of the new Bill would, it is hoped, be to give them as a 
right to any inventor who could show just cause for having his 
privilege prolonged, on the ground of his not having had sufficient 
reward, or the time having oo insufficient to enable him to brin 
his invention into action, or similar grounds. The period for whi 
a patent could be prolonged would be diminished by the three 
years which the Bill would add to its original term. 

Obligatory Licences.—The Bill would compel a patentee to grant 
licences in cases where it could be clearly shown that the invention 
was not being worked in such a way as to supply the reasonable 
wants of the public; but the clause has been so worded as to pre- 
vent any improper interference with the rights of the patentee 
over what is considered to be his own private property. 

Trial of Patent Cases.—The Bill would _ for the trial of 
patent cases in an entirely new manner. ey would be tried, in 
the first instance, before one of the Commissioners, and an appeal 
would lie to the whole body. .The Commissioners would have 
power to call in assessors, and would have such other powers as 
would enable them to try the cases fully. It is hoped that this 
would greatly simplify the patent litigation, and would prevent 
the enormous expense which is now incurred by having to bring 
complicated questions of law and fact before a jury, who are pro- 
of the scientific or mechanical considerations 
involved. It may be noted that one great source of expense is the 
preparation of models, which are only nece to illustrate 
mechanical questions to persons unaccustomed to deal with such 
questions. For experts in such matters, drawings would be suffi- 
cient ; indeed, an engineer would generally much prefer proper 
drawings to any model of a machine. 

Anticipation.—It is proposed that a mere publication more than 
thirty years old, unaccompanied by use within the thirty years, 
should not be considered sufficient to invalidate a patent. The 
object of this is to remove the hardship, which now not infre- 
quently occurs, of a patent being invalidated, or a patentee being 
put to great expense in order to prove his claim, by the discovery 
of some ancient and probably incomplete description, a description 
which in many cases could not have been put into operation at the 
pr it was made for want of necessary appliances to carry it into 
effect. 

Patents to Foreigners.—It is proposed that patents should be 
granted to foreigners, or persons resident abroad, on precisely the 
same terms as those on which they are granted to British subjects 
resident in the United Kingdom. At present patents are granted 
to British subjects in respect of communications from abroad ; 
that is to say, the theory is, a person travelling abroad sees a useful 
invention, brings it home, and patents it in England, such person 
not being, in any sense, the inventor. In practice, patents for 
communications from abroad are nearly always taken out by 
patent agents, whose clients are resident out of the country, and 
the patent, as soon as it is taken out, is assigned to the real foreign 
inventor. Cases of injustice have occurred through the action of 
this system, in which a patent had been granted to a person who 
had no moral right to it, but who anticipated the original inventor 
in obtaining the English patent. 

ect of Foreign Patents on English Patents.—At present an 
English a lapses at the a of any foreign patent taken 
out by the same inventor for the same invention. It is proposed 
in the Bill that English patents should not in any way be affected 
by foreign patents, 

The committee request that they may be et in order 
to watch the progress of this Bill through Parliament, as well as 
that of any other Bill for the amendment of the patent law 
which may be introduced. 

The committee have not expended any of the sum of £5 placed 
at their disposal last year, but they would be glad to have the 
grant renewed. 


ON THE ECONOMY OF METAL IN CONDUCTORS 
OF ELECTRICITY.* 


THE most economical size of the copper conductor for the elec- 
tric transmission of energy, whether for the electric light or for 
the performance of mechanical work, would be found by comparing 
the annual interest of tle money value of the copper with the 
money value of the energy lost in it annually in the heat generated 
in it by the electric current. The money value of a stated amount 
of energy had not yet begun to appear in the City price lists. If 
£10 were taken as the par value of a horse-power night and day 
for a year, and allowing for the actual value being greater or less 
—it might be very much greater or very much less—according to 
circumstances, it was easy to estimate the right quantity of metal 
to be put into the conductor to convey a current of any stated 
strength, such as the ordinary strength of current for the powerful 
arc light, or the ten-fold strength current-—of 240 webers—which 
he—Sir William Thomson—had referred to in his address as prac- 
tically suitable for delivering 21,000-horse power of Niagara for 300 
miles from the fall. He remarked that—contrary to a very preva- 
lent impression and belief—the gauge to be chosen for the con- 
ductor does not depend on the length of it through which the 
energy is to be transmitted. It depends solely on the strength of 
the current to be used, supposing the cost of the metal and of a 
unit of energy to be determined. Let A be the sectional area of 
the conductor ; s the specific resist: according to bulk—of the 
metal; and ¢ the strength of the current to be used. The ene 
converted into heat and so lost, = second per centimetre, is sc? 
ergs. Let p be the proportion of the whole time during which, in 
the course of a year, this current is kept flowing. There being 
314 million seconds in a year, the loss of energy per annum is 

31°5 x 10° psc,/A ergs 4 (1) 
The cost of this, if E be the cost of an erg, is 
31°55 x 10° psc, E/A tthe) 
Let V be the money value of the metal per cubic centimetre. The 
cost of possessing it, per centimetre of length of the wire, at 5 per 
cent, per annum, is 
(3) 


Hence the whole annual cost, by interest on the value of the metal, 
and by loss of energy in it, is 

x 10° psc? E 

The amount of A to make this a minimum—which is also that 


which makes the two constituents of the loss equal—is as 
follows i— 


A=y (315. 10°psc*E/ 


. . (6) 
Taking £70 ton as the price of copper of high conductivity 
£°00007 as the price of a gramme. Multiplying this by 8°?—the 
specific gravity of copper—we find, as the price of a cubic centi- 


metre, 


* Paper read before the British Association by Sir W. Thomson, 


and the assumption of £10 as the par value of one horse-power day 
and night for 365 days gives, as the price of an erg, 


1 
6 
£10 / (314 x 10° x 74 x 108) 33x 1074 of £1 (7) 
Supposing the actual price to be at the rate of e x £10 for the 
horse-power year, we have 


e 
B= of £1 


Lastly, for the specific resistance of copper, we have 

Using (8) and (9) in (5) we find, 

63 x 107 x 1640 x pe e€ 
A= Pe Pe. 
CV “3x x ooo igs 0) 

Su , for example, p = ‘5—that is, electric work through the 
conductor for twelve hours of every day of the year to be provided 
for—ande=1. These suppositions correspond fairly well to ordi- 
nary electric transmission of energy in towns for light, according 
to present arrangements. We have— 

1 € 

Az = 19. ¢. 
That is to say, the sectional area of the wire in centimetres ought 
to be about a fiftieth of the strength of the current in webers. 
Thus, for a — arc-light current of 21 webers, the sectional 
area of the leading wire should be “4 of a square centimetre, and 
therefore its diameter—if it is a solid round wire—should be ‘71 of 
acentimetre. If we take ¢ = 2}-z, which corresponds to £1900 a 
year as the cost of 5250-horse power—sce Presidential Address, 
Section A—and if we take p=1, that is, reckon for continued 
night and day electric work through the conductor, we have— 
A= 

vy 381 195° 
and if c= 24, A =1'24, which makes the diameter 1°26 centi- 
metres, or half an inch—as stated in the Presidential Address. 
But even at Niagara it is not probable that the cost of an erg can 
be as small as =4, of what we have taken as the par value for 
England ; and probably therefore a larger diameter for the wire 
than half an inch will be better economy if so large a current as 
240 webers is to be conducted by it. 


_THE LANDSLIP CATASTROPHE AT ELM has caused attention to be 
directed to various Swiss mountains from which no danger has 
been previously apprehended, and an inspection of the Berghalde, 
which overlooks Schleitheim, in Schaffhausen, shows it to be in a 
very precarious condition. The cantonal Government has ordered 
frequent examinations of the mountain to be made in order that, 
should the earth slip become imminent, the people of the valley 
may receive timely warning. 


THE INSTITUTION oF CiviL ENGINEERS.—This Institution has 
just issued to its members of all clases the fourth and concludi 
= for the current year of its ‘‘ Minutes of Proceedings, 

ing the 66th volume of the series. This has been accom- 
panied by a subject-matter index to fifty-eight volumes of the 

‘Fresaiie gs,” and to three volumes of the “Transactions,” which 
were published in the early days of the society, but have long since 
been discontinued. The papers in extenso, with the discussions— 
oral and written—upon them, as well as other selected and 
abstracted papers, being given in the publications in their present 
form. The first meeting of the next session will be held on the 
8th of November, and the meetings will be continued weekly until 
the end of May, with a short interval at Christmas, as prescribed 
by the bye-laws. The annual general meeting, to receive the 
report of the outgoing Council and to elect the officers for the 
ensuing year, will take place on Tuesday, the 20th of December. 
During the recess the Institution has been put in telephonic com- 
munication with the Exchange system of the United Telephone 
pre ot and its registered telegraphic address is ‘‘ Institution, 
ndon.” 


HypRAvLIC MACHINERY ON BoarD SuHip.—Messrs. Brown, 
Bros., and Co., of Cannon-street and Edinburgh, have recently 
fitted up the steamship Quetta with the most elaborate and com- 
plete set of ——— machinery ever put into a ship. <A pair of 
engines capable of working up to 100-horse power is employed to 
maintain a constant water ee of 7001b. on the — inch, 
kept under a steam accumulator, and from the accumulator pipes 
are led to all parts of the ship where power is required. The 
Quetta belongs to the British India line, and has a gross tonnage 
of 3302 tons. On the forecastle is a 15 ton hydraulic ca 
driven by four pendulous hydraulic cylinders, collectively of 
50-horse power. A similar but less powerful capstan is placed at 
the other extreme end of the mains on the poop. The ship is 
steered from the bridge amidships by a wooden tiller similar to 
that of a small yacht. By moving the tiller, a slide valve is 
opened, which is in connection with the hydraulic rams and 
cylinders aft. When the valve is opened to either port or star- 
board momar a corresponding movement of the rams and rudder 
takes place, strictly controlled, however, by mechanism which pre- 
vents the helm from running away from the steersman. The 
rudder itself is connected with the rams in such a way that the 
latter obtain an increasing leverage as the rudder is being put hard 
over, when this leverage is, of course, most needed. A hydrauiic 
cylinder with a similar arrangement of valve and automatic con- 
trolling levers is applied to the main engines, by which they can be 
reversed or stop in three seconds by a single reversing lever. 
The water-tight door of the shaft tunnel is also opened and closed 
by a hydraulic cylinder, the valve of which is near the deck, so 
that in the event of an accident this door can be instantly closed. 
In the stokehole close by is fixed a hydraulic hoist for lifting the 
ashes. The most valuable application of the Quetta’s hydraulic 
machinery is to the loading and unloading of the cargo. It may 
be mentioned that at Colombo, in the course of the single voy: 
which the Quetta has already made to Calcutta and ik, 
tons of rice were discharged in ten hours. Ou the Quetta’s deck 
there are four hatches. Those at the extreme ends fore and aft 
are fitted with single hydraulic hoists, the two main hatches 
having double hydraulic hoists. Each of these hoists is 
capable of raising a ton and a half through a height of 70ft., 
at a speed of 5ft. per second. The hoists consist of hydraulic 
rams, fitted into cylinders, and working through stuffing 
boxes. Each ram is connected to three chain pulleys, while 
the other three are carried by the cylinder base-plate. A 
foot of rise in the ram raises the load 6ft. The water is admitted 
to the cylinder by a slide-valve worked by a “— lever, whereupon 
the load is lifted; while, by reversing the lever, the water is 
allowed to escape and the load to descend. An ingenious 
ment prevents the load from running from one extremity to the 
other, through the unskilfulness of the driver, and thus i 
damage to the cargo. A wholly inexperienced man can thus work 
the apparatus without any danger. The hoists will discharge 
cargo at the highest speed of 5ft. per second and be brought to a 
state of rest automatically at any position required. To summarise 
the advantages of the Quetta’s hydraulic machinery, a pair of 
engines in one place do, with no noise and half the consumption of 
fuel, the work eng pg by, perhaps, a dozen donkey 
engines; while about or £40 a voyage is saved in wear and 
tear. The increase of speed obtained in loading and discharging 
cargo practically insures a quicker voyage. The rapidly-working 
machinery necessitates double gangs of men in the hold; but, 
though the hands are more numerous, they are paid for a shorter 
time; and the cost of labour per ton of cargo is thus less than 
usual, The prime outlay is considerably greater than under the 


ordinary system ; but it is calculated that in at most three years 
the extra expense will have been saved. 
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MESSRS. SMITH, BEACOCK, AND TANNETT, LEEDS, ENGINEERS, 


Ix our impression of the 7th inst., we shortly described the ma- 
chinery in Messrs. Maudslay, Sons, and Co.’s Works, in view of the 
visit which some of the members and visitors of the Iron and Steel 
Institute would probably pay them. We spoke of some new 
tools of large size, of which we gave an illustration of one only, 
namely, a screwing machine to screw up to 54in. at one cut. We 
now give illustrations of two other machines, prepared from 
photographs furnished us by the makers, Messrs. Smith, Beacock, 
and Tannett, of Leeds. The largest of these machines is the 
vertical and horizontal planing machine shown on page 298. 
This machine planes vertically 17ft. 6in., and horizontally 21ft.; 
the one motion can be changed for the other in half a minute. 
The work is secured to a base plate, which is so fastened to the 
framing of the machine that the strain of a large cut at any 
part of this large surface is effectually resisted. The various 
slides and their supports have been accurately fitted and secured 
at right angles to each other, so that the bed-plate columns and 
cylinders of a very large engine have been put together from this 
machine with the accuracy which must be obtained to satisfy 
Messrs. Maudslay, Son, and Field. It will be seen that while 
one job of moderate size is being planed, another may be fixed 
ready for the tool to come to it, and the loss of time in setting 
and re-setting, which ordinary planing machines incur, is in this 
machine avoided. The finishing cut, which may be as much as 
l}in. at a stroke, is put on by hand, but we understand 
that Messrs. Smith, Beacock, and Tannett, now include a patent 
broad feed which obviates dependence on the attendant. This 
machine is driven by a special double-cylinder wall engine. 
Another machine for dealing with large forgings is the slotting 
machine with a 4ft. stroke, illustrated above. The verti- 


cal slide of this machine is adjustable, so as to deal with the | 
various thicknesses of the work to great advantage. The slides | 
which carry the table of the machine are worked by double | 
screws to prevent the springing of the work away from the cut. | 
One great advantage of this machine is that the workman can 
change the stroke from 4in. to 4ft. in a few seconds. | 
A very fine tool which has recently been fixed is a self-con- 
tained vertical cylinder boring machine, in which the attendant 
from below can raise and lower the socket on the bar at a quick 
speed, or with a feed, or without for facing, while the bar itself 
lifts up out of the way to put in or take away the work. There | 
are two screws to the bar to secure steadiness and accuracy. A | 
special treble-geared lathe, 25in. centre, which we have not | 
noticed, is for dealing with shafting up to 24in. diameter, with | 
four tools, each capable of cutting a 4 per inch feed, takes in | 
38ft. between centres, and finishes the couplings and body of a | 
shaft in a very short time. The driving pinions of this lathe are | 
of wrought iron, and the teeth are cut from the solid. There is also | 
a large universal double boring, drilling, and tapping machine, 
with two heads, each having a range of 10ft and 15ft. apart. 
This is a very fine tool, and most useful for drilling the holes | 
in condensers and bed-plates, and for drilling and tapping the | 
holes for and for screwing in the studs of cylinders. There are | 
also two of Barrow’s patent screw-cutting and turning machines, 
one for work up to 3}in. diameter, and the other up to 5hin. 
diameter, which we noticed in our last impression. 
These and other tools are covered with a very powerful | 


position either way in a very effective manner, swinging bearers 
being dispensed with. This crane is driven by a couple of small 
cylinders, 5in. bore and 10in. stroke, by Messrs. Tangye Brothers. 


THE PARIS ELECTRICAL EXHIBITION. 
No, X. 

Tue Italian section has been conducive to surpri 
We have taken considerable credit to England as having 
been the home of Cooke and Wheatstone, the pioneers in 
telegraphy. Italy, however, shows that her children had 
in 1837 produced better work than the cumbrous five- 
needle instrument of these inventors, and in the more 
modern development of the application of electricity to 
electric light purposes, Italy again shows that the modern 
magneto-electric machines were first devised in that sunny 
me Dr. Antonio Pacinotti in 1860 constructed for the 
goa and technological cabinet of the University of 

isa an apparatus which has attracted probably more 
attention at Paris than any other machine of its kind. A 
description of this machine was printed in June, 1864, in 
the Italian scientific paper, J? Nuovo Cimento. course 
the designers of the various dynamo and magneto-electric 
machines in the Exhibition are very energetic in pointing 
out that their machines do really differ fundamentally on 


| travelling crane by the same makers, to lift up to 40 tons, and | some point with that of Pacinotti or any other inventor. 
_ which is driven by a square shaft with bearers which fall auto- | It nevertheless is a fact that the majority of visitors did 
‘ matically as the crane passes, rising again, and locking into not hesitate to openly remark that they could see no 
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SMITH’S DYNAMOMETER. 


difference in principle, and hardly any in detail, between 
the machine of Pacinotti and some of more recent con- 
struction. Whether this arose from a too cursory exami- 
nation and comparison is not for us to say; the decision 
will some day or other be pronounced legally from the 
tribunals of the country. Meanwhile it will need little 
elaboration of detail to enable each reader to judge for 
himself. Among the most important machines of this 
description in the Exhibition are those of Pacinotti, 
Gramme, Schuckert, Brush, Weston, Biirgen, Hopkinson, 
Andrews, Jiingerson, Meritens, Edison, Siemens, Jab- 
lockkoff, Ball, and Giilcher. 

The machines of Pacinotti are models, the others are 
on a working scale. We do not know that Pacinotti ever 
constructed a working machine, but the question is more 
one of principle than of size. In his description, as a 
special Sonus of the apparatus, he pointed out the pecu- 
liar form of the movable electro-magnet, namely, a circular 


PACINOTTI'S DYNAMO MACHINE. 


iron ring, in which,contrary to the case with the armatures 
previously in use, the magnetic poles did not remain 
stationary at nt wogiesd point in the iron, but moved, so 
far as concerned the ring, assuming in it successively all 

ible different positions, This movable ring of iron 
fad the shape of aspur wheel of sixteen teeth, and was 
firmly secured to the axis of the machine by means of 
four strips of brass MM. Small wooden wedges WW 
were placed upon the teeth of the ring, and the space 


PACINOTTI'S DYNAMO MACHINE. 


formed between two successive wedges filled up regularly 
with insulated copper wire. These spools were all wound 
in the same direction, and the terminal end of the one was 
soldered to the beginning of the one next to it,so that the 
whole system of sixteen spools virtually formed a single 
coil of wire surrounding the ring in a regular manner and 
returning upon itself. Wires were soldered to the separate 
points of junction, and were led parallel to the axis of 
rotation, to an equal number of insulated pieces of brass 
mounted in two rows upon, and slightly projecting from 
the surface of a disc, was firmly secured upon the axis: 


The iron ring with the bobbins wound upon it in the 
manner already described was mounted in a_ horizontal 
position between the two legs of a powerful electro-magnet, 
the distance of which from the ring could be adjusted at 

_ pleasure by means of a set screw and a slot in the lower 
connecting cross piece. Contact rollers K K were made to 
| press one on each side of the axis against the lower wooden 
| dise carrying the strips of brass, so that during the rota- 
| tion of the ring all of the latter were brought successively 
'into contact with them. When, therefore, the terminal 
ts H H' are placed in connection with the poles of a 
attery the current will pass, supposing it to enter at H (+) 

| by way of the binding post L to the roller K and through 
the strip of brass on the disc, against which the roller may 
happen to press at the time up the two wire coils of the 
| armature, whose point of juncture is in connection with 
| this strip of brass, The current here divides, each portion 
| passing in an gee direction through the coils sur- 
|rounding each half circumference of the ring, to meet 

ain to form one current at the left contact roller K, 
whence the united current passes to L!, From here the 
current passes through the coils of the electro-magnet, 

ing then by H' to the negative pole of the battery. 
pe Aa poles thus become developed in the ring at the 
points NS. In order to obtain the best effect from the 
electro-magnet, Pacinotti provided the two poles with 
soft irop extensions A A A, B B B, which were made to 
| surround the ring very closely for over two-thirds of its 
| circumference. Strips of brass E E, F F were attached to 
| these pole pieces to give them greater rigidity. In the 
| elevation of the machine here shown the pole pieces are 
‘left out in order to show the ring more clearly. Paci- 
| notti indicated, in the article above mentioned, the way by 
|which this machine might be made into a magneto- 
| electric machine, to produce continuous currents of a 
| constant direction. 

On substituting for the electro-magnet A B a permanent 
| magnet, and on rotating the ring armature, the poles 
, induced in the ring by the proximity of the magnet will 
_ always be found at the extremities of the diameter passing, 
| when produced, through the poles of this exterior magnet; 
| 80 that the coils alone may be taken as rotating, while the 

les produced by induction remain at rest. e current 
induced in any particular coil will, in the motion of the 
latter from N to S, preserve the direction it has on leavin 
N, until it reaches a point midway between N and Rd 
Here a reversal in the direction of the current takes place, 
which new direction is preserved till the coil arrives at a 

int midway between S and N, when a reversal to the 

ormer direction occurs, The currents are then best 

collected by brushes upon the commutator at right angles 
to the magnetic axis of the rotating armature. 

In the British section Mr. Paterson shows the transmis- 
sion dynamometer of Professor Ayrton and Perry, which 
has been so recently illustrated in our columns that it is 
unnecessary to refer more toit. Another transmission 
dynamometer is shown by Mr. F. J. Smith, of Taunton. 
The construction of this instrument is as follows :—The 
two pulleys A B, each carrying a bevel wheel, and runnin 
loose on the same fixed shaft, are in gear with a third beve 
wheel, the axis of which is carried at right angles to the 
axis of the other two by the sector-shaped casting C. This 
casting, while carrying the intermediate wheel, is capable 
of angular displacement, this displacement being controlled 
by a spiral spring within the case F, which spring is 
attached to the sector in such a manner that its pull always 
acts tangentially to it. An upper sector of wood H, fixed 
to the under sector and counterpoiser, carries on its edge a 
light rod G D, attached to the sector by two cross cords. 


At D a tracing point records on the drum E an ordinate, 
which is a measure of the extension of the spring. The 


| drum is driven by a screw and tangent wheel at a given 


ratio to the speed of the pulleys A or B. A counter K is 
to record the number of revolutions. The force 
transmitted during the investigation is known by finding 
the area of the diagram. The wheel and handle L is 
connected to the pulley B by a bell, to show how the 
“ae works. e tracer D indicates the tension of 
the belt. The time during which the investigation lasts 
is shown by a lever M, which carries a tracer. The lever 
is actuated by an electro magnet connected to a seconds 
omens so that the record is given in seconds. The 
ynamometer shown at Paris is a model, suited only for 
simple laboratory work, but the constructorstates that other 
instruments similar in design have been nsed to transmit 
from 5 to 10-H.P, 
In a previous article we describect Saxby and Farmer's 


block signalling apparatus, Messrs. Clark, Muirhead, and 
Co, show a system of single-line block apparatus, designed 
by Mr. C. W. Winter, telegraph engineer to the Madras 


Railway, for use on the Indian railways. The apparatus 


consists of an indicator, of which Figs. 1 and 2 showa 


Fig. |. 


front and side view. This indicator has two dials and two 
pointers, the pointer to the left-hand is painted red, 
and refers solely to incoming trains; the other pointer 
is painted black, and refers to outgoing trains. Each 


Fig. 2. 


needle has two itions, namely, “cleared” and “on 
line.” Underneath the one needle are the words, “Train 
coming from,” while underneath the other are the words, 
“Train going to,” the name of the station to which the 
instrument is connected completing the sentence. It 


Fig. 3. 


may be here stated that the lines for which this system 
is devised are principally single lines, the semaphore 
instruments of Mr. Preece having been adopted on some 
of the double lines. Winter’s indicator has a plunger 
handle A, by means of which the contact is made to 
give the signal to the distant station ; a bell E, to receive 


Fig. 4. 
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signals ; and a switch handle S, by means of which the 
signalman controls the movements of the pointer indicating 
the incoming train—also that referring to the outgoing 
train 


The pointers are deflected by means of a local battery. 
The circuit of this battery is e.osed by the action of rela; 
In order to obtain the opposite deflections of the needle 
the direction of the current —— the coils must be 
¢ This Mr; Wi:ter can do by two or threé 
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methods. Thus Fig. 3, B B, are two equal parts of the 
battery connected by — poles to the relay tongue, 
which makes contact either at C or D,as shown by the 
dotted lines, and makes the apparatus ready for the current 
through the influencing coil, the direction of the current 
depending on which contact is made. In order to secure 
the joint action of the signalmen Mr. Winter arranges 
that two contacts shall be necessary to complete the 
circuit; the second relay A is actuated by the second 
signalman. Another way of reversing the local current 
is obtained by winding the coils differentially, and making 
the relay send the current through one branch or the other, 
as shown in Fig. 4. The general arrangement of the 
indicators is shown in Fig. 5, where A represents 
a key or _—— of the ordinary form with the line 
wire joined up to its middle terminal. Then if the 


Fig. 5. 


LIne 


polarised relay for reversing the direction of the out- 
going train indicator is placed at D between the back 
contact which is always chosen when the key is at 
rest and the earth, it is evident the signalman at the dis- 
tant station commands the action of this relay. But the 
local circuit is closed only when the second signalman makes 
contact with his key on plunger at A. For incoming trains 
the action is reversed, so that in both cases the conjoint 
action of the signalman isnecessary. By this arrangement 
no signal is completed till it has been acknowledged. 
Suppose atrain from A to B. The signal “line clear” is 
given from B to A by the instrument at A, and B indicates 
nothing till the acknowledgement is sent, when the one at 
A shows train going to Bu, and the one at B shows train 
coming from A1, In order to have greater protection there 
is connected to the instruments a starting semaphore, which, 
by means of locking gear, cannot be lowered till the instru- 
ments indicate that the line is clear. 


EARTH 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible ‘i the opinions of our 
_ correspondents. 


PRICE’S RETORT FURNACE. 

Srr,—It has pleased Dr. Siemens to claim the retort furnace as 
an emanation of his, and to characterise the steel furnace now at 
work in the Royal Gun Factories as a Siemens furnace, from 
which circumstance I should say the retort system is in luck. 
When this system was first discussed, Dr. Siemens did not avow 
its paternity, but regarded it as an abortion, allowing it neither 
claim nor consideration, but deemed it a thing safe in the regions 
of experiment and without hope of a future. Since then it has 
accomplished much in puddling and reheating, and has reached 
the daring and aggressive altitude of steel making, and after a 
~~ existence of seven years it is found dear to the soul of 

. Siemens. 

If this furnace has not received at the hands of Dr. Siemens 
reckless treatment, it has not received dispassionate criticism ; for 
it is neither on the one hand an abortion, nor a piracy on the 
other. It is simply a useful adaptation of two existing things for a 
set purpose. It is an ordinary reverberatory furnace of the most 
common type, with an additional chamber fitted with a retort and 
air pipes, with the view of utilising the heat contained in the 
escaping products of combustion. 

This is all the description I have to give; it is all it merits. I 
object to its being foisted up into the regions of genius ; its highest 
pretence is utility and not fame. Dr. Siemens, not content with 
claiming its origin, pronounces judgment on its merits, and, 
according to one report, says it is ‘‘expensive, slow, and un- 
certain.” This is a rash indication of his ignorance of that over 
which he claims putative rights. 

I affirm the cost of the furnace is less than one-third of the 
Siemens for equal capacities ; it is its equal in efficiency even for 
high temperatures, and of greater fuel economy. It is not my 
—_ to reply to the narrative of the Siemens furnace in the Gun 

actories ; suffice it to say the correct one has yet to be written. 
Enough for me that I assert the retort furnace had no existence 
for years after the stoppage of the Siemens furnace, and was not 
permitted a chance until other experiments had been exhausted. 

I conclude by saying I never hoped to encounter the charge that 
the retort is the outcome of a Siemens furnace. Ww. Price. 

2, St. John’s-terrace, Jarrow-on-Tyne, 

October 18th. 


Srr,—Dr. Siemens occupied a good deal of valuable time in 
claiming the Price furnace as his during the recent meeting of the 
Iron and Steel Institute. The question was one which possessed no 
interest whatever for Dr. Siemens’ audience, and I do not propose 
to say much about it. I only wish to ask Dr. Siemens why, if 
Mr. Price has infringed his rights, he has not sued him long since 
in the law courts? This is the crucial test of a man’s belief that 
he has been injured. B. I, AND §S, INSTITUTE, 

London, Oct. 20th. 


COMPETITIVE TENDERS, 


Smm,—I regret that I have not sooner been able to read your 
article on this subject, as now that I have done so I am tempted to 
address you on the subject. 

While I admit that your article very correctly represents the 
actual state of things with regard to the letting of contracts in the 
majority of cases, yet the rule is by no means universal. My own 
firm several years ago angus most of the objections you have 
pointed out to what may be called the old style of specification, 
and I venture to suggest that a general adoption by Civil Engineers 
of the practice I am about to describe woul almost entirely meet 
the wants of the case. In the first place it may be taken for 
granted that an engineer who shirks his responsibilities is not 
worth his salt, and if it is desired to have work done fairly and 
well, and to avoid disputes, it is necessary to be fair to the 
contractor and not bind him by conditions which are obviously 
unjust or one-sided. For these reasons my firm years ago 
abandoned the practice of making ourselves ale arbitrators. An 
engineer cannot be an unbiassed referee unless he knows there is 
a court of appeal. I do not mean to say he will naturally lean 
towards his employers—indeed, in many cases his anxiety to be fair 


to the contractor will lead him to be hard upon his employers. 
On the other hand, the very fact that a final court of appeal is pro- 
vided, acts as an incentive to the settlement of disputes. The main 
reason why engineers object to appointing another man arbitrator, is 
most probably because it is an unpleasant thing to have another, 
and perhaps rival engineer, called in to works in progress. If the 
arbitrator is so disposed, it is often not a difficult matter to make 
matters very unpleasant for the engineer, or, as has sometimes 
happened, even to oust him altogether—the arbitrator slipping 
into his shoes. Even if there is no such disposition on the part of 
the referee, what happens may be bad enough. Pending the 
settlement of the dispute the contractor may stop the works, the 
case may go into the law courts, the work may stand for years, or 
as is more likely, will go to wreck, the result being loss to all 
concerned. ‘This is not a hypothetical case, but actually occurred 
within my knowledge. The appeal to law, cost both sides a large 
sum, and the engineers lost reputation, and I expect also part of 
their fees, the only gainer being the arbitrator. The difficulty 
suggested is, however, easily obviated. We name arbitrators in 
the specification, with consent of the contractor; but we 
provide that no appeal to theinis to be commenced until the whole 
contract is completed. Thus the appeal can only be as to the 
amount of money due; the arbitrator cannot interfere with the 
conduct of the work, and there is a direct incentive given to the 
contractor to push on the work. If by this means the cost of the 
work is increased beyond the estimate, that is a matter entirely 
between the engineer and his employers. Having employed 
him they ought to be bound to trust him till the work is 
done, and then if they have fault to find ox can dismiss 
him. It is clearly for their interest that they should not be allowed 
to fight until the work is safe. On the other hand, the contractor 
cannot complain, he has agreed to work under a certain engineer, 
and he must do so. If he is asked to do work for which he 
considers he did not contract, he has his remedy in appealing for 
the value of such work after it is done. I may state that since 
adopting these principles we have carried out a large number of 
contracts of large and small amounts, and in no case as yet have we 
had an arbitration. Acting on the same principle of recognising 
our own responsibilities, we do not throw the risk of the quantities 
being correct on the contractor. The work is measured finally 
from the plans as they may have been amended by order, and the 
contractor is paid according to such measurement, irrespective of 
the original quantities. 

The only other important point in your article to which I wish 
to refer is with regard to very low tenders, and here it is only 
necessary to state my firm’s practice. As you say, there is always 
a disposition.in employers to accept the lowest offer, and indeed it 
is right that they should do so, provided that the offerer is a man 
of good standing. In the event of such an offer being materially 
below an estimate, we return the schedule and quantities to the 
contractor, asking him to satisfy himself that he has made no 
mistake, and at the same time call his attention specially to such 
items as may be prominently at variance with our own ideas. Of 
course, until his reply is received he is not told the amounts of the 
other tenders. 

In giving you, Sir, at greater length than I originally anticipated, 
the results of my own experience, it is not my desire to claim 
any special merit or ‘‘ patent” for the ideas expressed, as I believe 
our practice, or something like it, is that of many other engineers ; 
but there can be little doubt that it would be all the better for the 
profession if it were more generally adopted. C. E. 

Glasgow, October 6th. 


LONDON, BRIGHTON, AND SOUTH CQAST RAILWAY. 


Sm,—Your descriptive account of these workshops, and the 
accompanying information respecting the several engines under- 
going repairs, to which your attention was directed, are all highly 
interesting matters to me, inasmuch that the accredited result of 
the engine first built by Mr. Stroudley far outstrips anything I 
have ever witnessed or before heard of. Your report states :— 
‘“* This engine commenced to work in 1871, it has performed con- 
tinuously ever since, almost without cessation, and has not had 
any renewals except new leading axle brasses, new connecting rod 
end brasses ”—whether large or small not stated—“‘ and new stays 
round the lower of fire-box. The ferules have not been 
taken from the tubes, nor have any other repairs worth mention- 
ing been effected.” 

If Mr. Stroudley will kindly furnish to THE ENGINEER some 
description and—if not asking too much from that gentleman—a 
section or sections of axleboxes and brasses, whether of passenger 
or goods class, and how coupled, he would confer a favour upon 
many of your readers which, no doubt, would be highly valued by 
many, but by none more so than by FOUNDRYMAN. 

11th October. 


STRAINS ON CRANE POSTS. 

Srr,—Your correspondent, Mr. Pendred, asks for an expression 
of opinion, and therefore will not object to being told that his 
view of the case is wrong. Let him imagine his crane post to be a 
bent lever, as in Fig. 1, communicating strain to a rocking shaft. 
Then referring to Fig. 2, he will probably see at once that the 
altered form of the lever does not alter the t or cl ter of 


subjected to no strain of extension or compression, and is the line 
of demarcation between the two classes of strain. About this 
axis all the moments of strain and resistance must be calculated. 
Any line where the metal is subjected to severe strain, such as the 
faces of Mr. Pendred’s crane post, obviously does not fulfil the 
condition of a neutral axis, and moments calculated about it will 
be incorrect, C. G. Mason, 
Treke-road, Lavender-hill, S. W., 
October 7th. 


Sir,—In reply to your correspondent’s query on the above 
subject, in THE escrvann of the 7th inst., it appears to me that 
Mr. Pendred’s safety valve simile, as applied to the description of 
crane which he illustrates, would correct in principle if the 
valve conditions were present ; but they do not apply, for inas- 
much as the back and breast of the vertical member or mast are 
rigidly connected, and therefore practically one, it follows that 
half the distance between them is really the neutral axis or 
imaginary fulcrum, and the girder behaves like a lever of the first 
order, videlicet the distances of the back and breast from the 
neutral axis or fulcrum being equal, a weight acting on the jib— 
or long arm of the imaginary lever—will produce a compressive 
strain on the breast, which must be balanced by an equal tensile 
strain on the back or short arm of the imaginary lever. 
Epwarp W, FURRELL. 
6, Cowley-street, Westminster, October Sth. 


Sir,—My attention was attracted by a letter in your last week's 
issue on the above subject, and having considered the directions of 
the strains to which the box girder forming the crane post and jib 
will be subject, I have constructed the annexed diagram, Fig. 1. 


Fic.t 


illustrating my result, and have traced thereon the path of the 
neutral axis. 

Assuming my diagram and mode of dealing with the strains to 
be correct, it will be obvious that the neutral axis can never reach 

the centre line of the girder which forms the 

S77 - crane post, so it cannot be altogether calculated 

/ asa bent girder; and again, it will be obvious 

that the neutral axis can never touch or pass 

through the breast of the crane post; so in 

this case it cannot be altogether calculated as 
a safety valve lever would be. 

Whilst advancing arguments to bear out his 
theory to his fellow-engineer, your correspon- 
dent should have borne in mind that it would 
be simply impossible for his safety valve lever 
theory to hold good for any jib crane of similar 
construction. For example, his jib or rake may 
be so very short, or his crane post may be of 
such a height, that he would find that the prin- 
ciple of the safety valve lever would be entirely 
lost at the bottom of the crane post—Fig. 2. 
| So, also, his gee in argument should have 

borne in mind that an opposite case may 
happen which would almost entirely overthrow 
his theory of the neutral axis and the centre 
line of crane post, being one and the same. 
For example, the jib of the crane may be so 
very long, or the crane post so very short, that 
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the strain at the root B, and that this will be the same as for A in 
Fig. 1, for the vertical leverage is the same. Passing to Fig. 3, 
cutting off the leg of the lever will leave the strain at C the same 
as it previously was at B, the vertical length of lever being still 
the same, and we now have a clear case of a girder supported at 


one end. This Mr. Pendred would treat as he did the strains on D, 
and quite properly. ButC =B and B = A, therefore a and Dare 
similarly situated. 

The error made by your correspondent arises from an assumed 
analogy between the crane post and the safety valve system, which 
does not really exist. In calculating the strain upon the fulcrum 

in of the valve lever, the head of the valve is taken as an axis. 

or the strain upon the head of the valve, the pin is taken as an 
axis. Applying this to his crane post, Mr. Pendred takes the front 
flange of the post as an axis to calculate the strain upon the back 
flange ; but when the breaking strain is approached, if the front is 
to be an axis it must be so strong that it will resist strain beyond 
the limit at which the back fails. Similarly, to calculate the 
strain upon the front flange, the back flange is taken as an axis; 
and if it is so to act it must resist strain beyond the limit at which 
the front flange fails. This is ‘‘every man as good as another, 
and better too.” 

But Mr. Pendred doubtless intended both his flanges to fail—or 
reach their limit of elasticity—simult ly; and then evidently 
neither could act as an axis for the other, for both would be moving 
about an axis lying somewhere between them—midway if the post 
were properly designed. 

For the purposes of design the neutral axis should be assumed 
to be in the centre, as leading to the best distribution of metal. 
It should be borne in mind that the neutral axis of any girder or 
cantilever, as implied by the term, is a line where the material is 


it would be almost absurd to calculate it in any 
other manner than as your correspondent sug- 
gests, viz., as a safety valve lever—Fig. 3. 
I think my diagrams will explain themselves, The same prin- 
a as regards the ten- 
Fic.3. sile and compressive 
strains will be embodied 
“in the triangle A D E as 
in the triangle A B C. 
each having its neutral 
axis—not shown in dia- 
m. Your correspon- 
dent, in reproducing my 
diagram and calculatin 
his strains, will proce: 
the same as he would for the jib, of which A B C represents 
the lines of strains. H, A. Hoy, 
Crewe, October 10th. 


Srr,—Your correspondent, Mr. Pendred, has raised a question 
which was keenly discussed by engineers many years ago, and which 
can hardly be said to be settled yet. Your ee ent is right, 
and those whose opinions he quotes were wrong. The strain on the 
back and breast of a bent crane jib are not equal. Those who said 
thecontrary, no doubt, regard the jibasagirder, and point out that as 
the strains on the top and bottom flanges are equal and opposite so 
must the strains on the back and the breast of a crane jib; but the 
analogy is not fair. The strains on the top and bottom flanges are 
only equal because the neutral axis through the centre of 
gravity of the girder, and the girder is itself a homogeneous struc- 
ture in which motion cannot take place. 

In the crane post the load is not at right angles to the 
neutral axis as it isin the girder, and the analogy will not hold, 
a Let us ep that a crane 
jib is made as in the sketch. 
is a vertical box girder, A is 
another box girder, at D isa 
linerof hard iron, C isa cover- 
ing plate rivetted on to.A and 
B. It is clear that in this 
arrangement the strain on 
the breast of the crane in 
the direction of the arrow E 
is greater than the strain at 
the back of the post, shown 
by the arrow F, I do not think this will be disputed, If, . 
now, while the maximum load is on the crane, a heavy angle 
fron, shown dotted lines, were put in place and bol 
firmly to the jib A and post B, we should have a so-called 
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rigid connection made between the two, but the conditions so far 
as the strains are concerned would remain unaltered, and the 
breast of the crane would more strain than the back, 

In a word, the assumption that the strains on the back and breast 
of a crane post are identical, is based on the theory that the two 
are absolutely homogeneous and rigid, conclusions which cannot 
posiiy he place in a built-up crane, and are barely true of a cast 
iron bent jib, 

_ It may also be shown that the difference in strains in the case of 
the safety valve cited by your correspondent is re statical 
and exists on the assumption that the valve with its lever an 
weight is a homogeneous whole, 

Consequently it is clear that in a crane in which any power of 
internal adjustment exists the result must be as compere 
by correspondent. It is, however, ible to show in theory 
that in a perfectly rigid homogeneous jib the strains on back and 
breast would be equal and opposite, but this is a theoretical, not a 
— case, and in dealing with a practical case your correspon- 

ent reasoned accurately, and acted with any = preparing his 
UIs SEG 


esign, UIN. 
Liverpool, October 10th. 


Sir,—If your correspondent, Mr. Pendred, will examine the 
accompanying diagram of the strains on his 40-ton tubular crane, 
he will see that the post C D is as much a beam or cantilever as 
the jib A B, and subject to a cross bearing strain at right angles 
induced by the load on the crane jib. e neutral axis then wi 
occupy a similar position in either ge The diagram is con- 
structed as follows :—From the point E, set down E F, representing 
40 tons to any scale, join D A, and draw FG parallel to D A, 
cutting E Ain G, then E G to the same scale as E F measures 
47 tons. So the load of 40 tons hanging on the crane jib produces 
a strain of 47 tons acting along the line E A, and tending to over- 
turn the whole crane. e section at D must then be calculated 
as for a cantilever, of length E D, loaded with 47 tons at E. 
Next, to find the strain at C, the lower end of the bend, join C A, 


WT 


and draw F H parallel to it, cutting E A produced in H; EH 
scales 125 tons. The section of the girder at C must then be 
calculated for a strain of 125 tons acting with a leverage EC. In 
the bend the strains are of the same nature. Take any section 
E I, bisect it in J, draw J K perpendicular to D I, meeting A K in 
ooprens from K set down K L to represent 40 tons, draw 
KMLM ar | gt and parallel to J K and intersecting in M; 
then K M will be found to scale 28 tons, and the section at E I 
must be calculated to mect 28 tons, oy | with a leverage J K. 
There is another and still simpler method by which these strains 
may be calculated, but I have preferred to use the above, as it 
renders the nature of the strains more evident. 

In conclusion, if your correspondent comprehends the f ing 
I think it will be hardly necessary to go further and explain at 
length why a tubular crane does not act like a safety valve. 

Portsea, October 10th. A. C. Pain. 


Srr,—Respecting the difficulty of your correspondent, Mr. 
Pendred, I venture to offer a solution. ‘Take any section A B 
of the post and draw . 
tangents A Pi and 
at the points A and B. 

Assuming that the outer 
and inner plates take all 
the tensile and compres- 
sive stresses, and that 
the side plates simply 
take the shearing stress, p 
the direction of the 

stresses at A and B will 


/ 
| 
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be in the direction of iw 
the tangents. Bisect AB 
at C, and introduce at ia 
that point two equal and } 


itely directed forces 

1 and We equal and parallel to W. The force Wi forms 
with W a couple, to which the couple P,; A B must be a 
Resolve the force Wg parallel and perpendicular to A B. 
The parallel component will represent e shearing stress 
along AB. Taking AB to be the direction of the radius of the 
two curves, we have the— 


Thrust perpendicular to AB = W sin. ACD; 
Therefore, tension along A Pi = Pi — sin. ACD; 


2 
Compression along B Pi = Pi + % sin, ACD, 


If we take a horizontal section in a vertical part of the the 
angle AC D becomes 90 deg., and if Pz represents the forces of the 
couple, the 

WwW 


Compression along inner plate = Pe + ¥ 

Hence, so far as the vertical part of the post is concerned, and 

granted we may make the above assumptions, the analogy of the 

safety valve lever will hold; but it does not follow that the neutral 


axis coincides with the inner plate... . W. H. Tozer, 
4, Palmerston-road, Oct. llth, 


Tension along outer plate = Ps — 


Sin,—I am inclined to think that the pro} discussion on the 
above subject will be all on one side, as I doubt that your corre- 
spondent will find any one among your readers that agree with 

, and I am afraid the ‘eminent authority” was right after 
all. I should like to know where your correspondent would 
place the neutral axis of his crane a ey egy post was solid, 
and not of the box form. As I understand him, he would place it 
at the edge of the post under the jib, the whole of the metal 
behind it in tension ; where then is the resistance to this 
tension to produce equilibrium? Your correspondent’s idea would 
be correct—with the ption of the position of the neutral axis 
no to connect the wre, the 

» Be mn ¢ strains are exactly the same as in an 
ordinary girder, The illustration of the safety valve lever does not 
apply, as the lever itself is the crane post, and the fulorum the 


int of support or the overturning point of the crane supposin, 
atood on the or was made halves and bolted 
Merrion, Co. Dublin, October 11th. H. W. G. 


Sir,—Your correspondent, Mr. W. H. Pendred, in your last 
week’s issue, asks for some information respecting the strains in a 
certain description of crane. Perhaps the following brief statement 
may interest him :—For p 8 of calculation, suppose the crane 
to be divided into three portions as follows :—(1) The jib, between 
efand gh; (2) the rounded head, between cd and ¢ f; (3) the 
mast, between cdand ab, The first portion is simply a canti- 
lever, and the strains may be easily found. The second portion, 
or the rounded head ¢ d f e, is somewhat more difficult to calculate 
accurately. However, it will be sufficient to make the web 
between c ¢ and d f strong enough to resist the thrust caused by 
the flanges ce and d f tending to meet, + the shearing force 
due to the weight W. For the vertical portion, or mast between 
edand ab, both Mr. Pendred and his friends have neglected the 
action due to the weight W, and the structure should certainly not 
be taken simply as a bent girder. Mr. Pendred would no doubt 
be correct in his “safety valve theory” if there were no web 
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between the back and breast of the mast; but as the section isa 
box girder he is not quite correct. He has, however, erred on the 
side of safety. The bending moment on the mast is the length x 
measured from the centre of gravity of the weight to the neutral 
axis of the mast, multiplied by the weight itself. The strains on 
the breast of the mast will of course be +, or compression, and on 
the back —, or tension. To these, however, must be added the 
strains caused by the weight, which may considerably modify 
those caused by the bending moments. us, calling A the area 
of the section of the mast, the strain per square unit from the 


weight will be ¥, and it will be uniform, or nearly uniform, in 


the mast, between cd and a b, and of course will be +, or com- 
ey m. The amount per square unit so found must be deducted 

om the strain at the back of the mast and added to that at the 
breast caused by the bending moment. To take a numerical 
example— 

Suppose the length « = 16°25ft., suppose the weight W= 20 tons, 
suppose the section of the mast to consist of back and breast flange 
a 20in, broad and lin. thick, the web plates—two—each 28in. 

road and jin, thick, and the four angle irons joining these plates 
together at the corners to be 4in. x 4in. x }in. each; 
Pa e bending moment will = W x = 20 x 16°25 x 12 = $900 inch- 
; 
The moment of inertia I = 11,814 inch-units; 
The area of section A = 69 square inches; 


The moment of resistance R of the section = : x 2 = 787 inch- 


tons at 1 ton per square inch on the extreme fibres, B being the 
depth of the section and equal to 30in. 
erefore the strain on the back and breast of the mast from the 


bending moment alone 3000 


inch 
The compression caused by the weight—supposing the pressure 


to be uniformly spread over the entire section =- A 


4°95 tons per square 


tons per square inch, 

And the total strain on the extreme fibres at the back and breast 
of the mast = 4°95 + 0°29—being 4°66 tons per square inch for the 
back, and 5°24 tons per square inch for the breast. Mr. Pendred’s 
values for the same parts would be somewhat different. 

ALFRED Fyson. 

13a, Great George-street, Westminster, 8. W. 


Sir,—The case proposed for investigation by your correspondent, 
Mr. Hamilton Pendred, seems to me a very simple one; and, not- 
withstanding the decisions of the authorities to whom he refers, I 
think he is perfectly right about the stresses. 

Let B be any section normal to the 
centre line A BC, and inclined at an angle 

6 to a horizontal plane. Let 2 be the dis- 
tance from the centre of section B to the 

A vertical line AW. Let A be the distance 
between the lines of action of the result- 


w 


post, 

Now, the stresses at the section B must 
| be in equilibrium with the weight W. 
These stresses must therefore supply a 
vertical reaction, — W acting at centre of 
section; but W and —W form a couple of 
moment W2, and the remaining stresses 
at section B must form another couple of 
LW gene kind and equal moment, in order 
c that the weight and stresses may be in 
uilibrium. Let P and —P be the result- 

ants of these stresses, having a moment— 


Ph = Wz; therefore P = =e 
The resultants of the stresses at section Bare P, -P, and —-W; 


that is w 
© and -W. 

Let this latter be resolved into components tangential and normal 
to B; the former component gives a tangential resultant stress, 
--W sin. 9; and the latter a normal one, — W cos. @. The former 
does not affect the normal stresses; these are therefore, 

Wa W cos. and __ W cos. 

h 2 h 

the negative sign indicating stresses due to compression, and the 
positive those due to tension. If the section B is vertical, 
= 90 deg. and cos. 6=0, The resultant stresses are therefore, 


If the section is horizontal, 0 and cos.9=1. The resultant 
stresses are therefore in this case-— 


We cot W. 
— 
Glasgow, October 12th, J.B, 


ants of stresses in each half-section of the | raised 


WIND PRESSURE, 

Sir,—In your issue for 26th August, 1881, you publish the 
report of the committee to ider “The Question of Win 
Pressures on Railway Structures,” and on the 30th September you 

ublish a paper read before the British Association by Mr. Thomas 
soma ha ‘*On the Pressure of Wind upon a Fixed Plane,” with a 
table annexed to both report and paper. The difference in these 
tables is remarkable, As an instance—the committee which is 
com: of one or two leading engineers, state ‘‘ that the wind 
with a velocity of 100 miles per hour gives a pressure of 100 1b. to 
the square foot,” while Mr. Hawksley, who is also a leading 
engineer, states ‘‘ that the wind with a velocity of 102 miles per 
hour only gives a pressure of 56°25 lb. to the square foot.” This is 
a very considerable difference, and places a young engineer ina 
dilemma as to which to follow; if he takes the formula 
of the committee he may have an extravagant design, 
and if he takes Mr. Hawksley’s formula he may not be safe. Is 
our knowledge on this subject still so vague, or can you account 
for this difference? A.M.I.C.E, 

12th October. 


[Very little indeed is known with accuracy about wind pressures, 
The report to which our correspondent refers cannot be said to have 
materially augmented the store of information on this subject, 
such as it is, which is available.—Ep. E.] 


PRACTICAL AND THEORETICAL ENGINEERING. 

Sir,—I read with much interest your articles on Cooper’s Hill 
College, and your remarks on the value of an engineering college © 
training. My own experiencesare still fresh in my mind, and you 
may perhaps care to p them before your readers, as bearing on 
the case under discussion. This experience commenced when I 
entered some mechanical engineering works, on leaving one of our 
first engineering colleges, where I had taken the full three years’ 
course ; and as during that time I obtained, in addition to a long 
list of honours, an exhibition, and finally my engineering degree, 
I think I am entitled to ~ | that I made the most of my time. 

From all the glories of being a third year man, I suddenl, 
descended, to find myself a unit in large engineering works ; 
as it may now appear to me, the change was then a grievous one, 
My estimate of myself fell—and pretty considerably too, when oa 
entering practical life, I compared myself with those with whom I 

now to measure myself. I frankly admit my disappointment 
was great. I passed through the shops, then through the drawing- 
office, in each experiencing the same chagrin. Mechanics who 
robably had not even “ heard tell” of Euclid, and whose brains 
never wearied themselves in contemplating the properties of 
the various sections of the cone, Paes. 5 a knowledge of the lay- 
ing down of centre lines, setting of valves, excentrics, &c., which 
was not yet mine. 

Junior draughtsmen, who to save their lives could not have 
calculated the hypothenuse ofa right-angled triangle, having given 
the two sides—but yet by laying down the triangle to a arge 
scale, and measuring the hypotenuse, never failed to obtain it—I 
found possessed of those rough-and-ready rules of thumb, that 
power of designing to please the eye, and that confidence which 
enabled them to be of service in an office, my lack of these quali- 
fications rendering worthless, almost to ridicule, all the mathe- 
matics and mechanics I was prepared to bring to bear on the 
design. DoI then regret my college education? In ten or twen 
years I may be able to answer authoritatively. But even now 
see that it enables me more readily to acquire, and most certainly 
more readily to understand, all that sso sar knowledge, the 
acquisition of which was the object of my entering mechanical 
works, 

Whilst I look to the future to answer my question, I cannot 
but believe that it will give me opportunities for utilising much of 
the knowledge I acquired at college, now lying unworked, and 
which when least expected will prove most serviceable to me, more 
especially now that it is backed by practical training. C. G, E. 

October 17th. 


Patent LAw REFoRM.—Efforts are being made in Manchester 
to form a society with the object of obtaining a reform of the 
patent law, and on Friday evening a meeting with this purpose in 
view was convened at the Cotton Waste Dealers’ Exchange, Man- 
chester ; but the very small attendance which was got together 
did not afford much encouragement as to the success of the move- 
ment. A start, however, was made, and, under the presidency of 
Mr. G. Redson, resolutions were passed mccoy Some desirability 
of urging the Government to undertake, without delay, the reform 
of the patent laws ; condemning the bill proposed by the Society 
of Arts, on the ground that it would place too much power of 
interference and control in the hands of a few officials; and 
recommending Mr. Anderson’s bill, with certain modifications, as 
calculated to produce a satisfactory law. 

Srret Rarts.—Some of our friends, says the Boston Advertiser, 
are unhappy about the duty on steel rai It is a tax levied on 
transportation, they say. we were to admit it for the sake of 
argument, what does it prove? Only this: that we choose one 
way of taxation, while other countries prefer another. For in- 
stance, Great Britain levies an excise tax upon all railways at the 
rate of 5 per cent. of their passenger receipts. This tax has 
brought in about 2,500,000 ey in 1874, and must have increased 
to more than 3,000,000 dols. by this time. Such a tax laid upon 
American roads would have yielded 5,000,000 dols. in 1880. Ten 
million tons of steel rails would relay every rod of railroad in the 
United States with rails as heavy as those of the New York 
Central Road. The gross amount of tariff such a weight of steel 
would yield is 210,000,000 dols., which capitalised at 5 per cent. 
would bear interest only twice as much in amount as would be 

ised by direct taxation under the British system. As a matter 
of fact, however, only a small = of our railroad system is using 
steel rails, and in spite of the presumed heavy taxation the 
charges for freight and passenger business are very low, 

Ser Rivettinc.—At the recent convention of railroad master 
mechanics, Mr. Wells read a paper upon the subject of “‘set 
rivetting” as compared with ‘“‘steam” and ‘“‘hand” rivetting of 
locomotive boilers, an epitome of which we give. The plan of 
“set” rivetting consists in ey upon the inserted hot rivet a 
set, mounted upon a handle, as smiths’ sets, flatters and hot 
chisels are, and having a cavity of the shape and dimensions of 
the desired head in its lower end, and “driving” the rivet by 
strokes from one or more sledges upon the other end of the set, a 
heavy holding iron being used to mect by its inertia the force of 
the sledges. The weight of the set described is 24 1b, to 3 lb., of 
the sledges 9 lb. to 10 1b., while the holder or anvil placed upon 
the other end or head of the rivet is about 60 Ib., and held firmly 
against the work by the short arm of a stiff lever of the 
first order. The work consists merely in properly os 
the holder, holding the set squarely on the rivet an 
delivering fair blows upon its upper end, The first blows serve to 
upset the body of the rivet in the hole more effectually than blows 
struck with light hammers directly on the rivet point, and twenty- 
four blows in all, at the rate of about eighty per minute, finish 
the “setting” of the rivet, and half-a-dozen blows upon a 
“flatter” placed on the lap near the rivet completes one rivet, 
except a few blows more on the set to give the head a nice finish 
according to the taste of the workman. Thus are driven on the 
shell of a boiler thirty rivets per hour, or an average of —. 
two on all parts, including changing bolts, drifting holes, and ad- 
justing the work. Hand rivetters av about 125 rivets per day 
of twelve hours and a-half, or ten per hour, under similar condi- 
tions. Mr. Wells’ paper shows that the rivetting of a locomotive 
boiler containing 1722 rivets will ocoupy 65°85 hours, at a total 
cost for labour of 44°77 dols., or an average of 2°64 cents each rivet, 
against which stands 5°84 cents each for rivets driven by hand at 
the rate of ten per hour, The difference in favour of set rivetting 
is shown to be 


per cent, in cost and 51 per cent, in time, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A. TwiermeveEr, Bookseller, 

NEW YORK.—Tse Witmer and Rogers News Company, 
n- Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their ination, No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep q 

*,* All letters intended for insertion in THE ENGINEER, or 
containing must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

M, P.—Messra, Easton and Anderson, Erith Ironworka, Erith, Kent. 

J W.C, G.—You can obtain full particulars by writing to the Board of 
Trade, Whitehall, London. 

Doevis.—/f you think proper to tell us what your invention is, we shall be 
happy to give you an opinion on ita merits, 

B. anp J. (Bury).—(1) We do not know who makes the boiler you name. 
(2) Apply to the Safe and Sure Steam Boiler Company, Birmingham, 

Q. E. D. (Middlesbrough).— Messrs. Armstrong, Stevens, and Co., 15, Whittall- 
street, St. Mary's, Birmingham; Messrs. Newall and Barker, Atlas Works, 
Warrington; Mr. F. Dixon, 56, Parker-street, Warrington; F. Bara- 
clough, 8, King-street, Manchester; W. Causer and Co., Soho, near 
Birmingham, 

D. A. (Belfort).—We have not published any addition to the French 
Dictionary issued as a Supplement to Tue ENGINEER in 1868, Tolhausen’s 
“ Technological Dictionary,” English, French, and German, published in 
1874 by Sampson Low, Marston, Low, and Searle, Fleet-street, will fully 
meet your wants, 

X.—Drip condensers have been used in the north. One was fitted some years 
ago, Uf we are not mistaken, at the works of Messrs, Cochrane, Grove, and 
Co., Middlesbrough. Messrs. Pontifex, of Shoe-lane, used one for some 
years, and they have been employed in sugar works for exhausting the 
pens, We cannot endorse Sir Bramwell’s favourable opinion of 
them. 

C.J. L.—Nothing would be gained by publishing your letter. You are quite 
mistaken in your views. There is no loss of power incurred by using a 
crank, although the driving Jorce varies continuously. You might as well 
maintain that there was a waste of power caused by the varying pressure 
in the cylinder, Power is calculated by multiplying vressure by space 
passed over. Thus, at one time, when the crank is nearly at right angles 
with the connecting-rod, the speed of a piston is, say, O0O/t. per minute ; 
the pressure on it is, say, 10,0001b. Then power will be expended at the 
rate of 181-1.H.P., and steam will be used at a proportionate rate. 
When the crank is near the dead point the velocity of the piston will 
be but, say, 1ft. per minute, and power will then be expended ut the rate 
of but one-third of an indicated horse-power per hour ; but steam is taken 
from the boiler at but ghy part of the previous rate. Thus there is no loss 
of power, the quantity of steam used being always proportionate to the 
piston speed, and that again bearing a direct relation to the crank angle and 
turning moment. 


MINERAL OIL FUEL. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers give me some information as to the use 
of petroleum under a steam boiler—say of 1l-horse power—the most 
suitable boiler, and mode of burning the oil, and the quantity of water 
evaporated by the ption of 1lb. of fuel’ I shall also be glad to 
know where I can find any recorded experiments on the evaporative 
power of petroleum, and the most approved mode of using it. 

Oct. 19th, AN OLD SUBSCRIBER. 


CUPOLA PRACTICE. 
(To the Editor of The Engineer.) 
Sir, -I am about Sathg a new cu’ the casing of which is 8ft. 6in. 


shall be g! to know the most approved way 
of fitting it up, to melt, say, 30 cwt. of very hot iron at each blow. Iam 


should like to know if a blower is a necessity in this case. I have heard 

many tradictory opini jpecting them, but have not seen them 

in use. A few lines from some one whv can assist me will greatly oblige 
Uttoxeter, October 15th. IRONFOUNDER, 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the varwus railway stations; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance): — 

Hals-yearly (including double numbers) .. +» £0 14s. 6d, 
Yearly (including two double numbers) .. + £1 9s, Od, 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER 1s registered for transmission abroad, 

Cloth Cases for binding Tuk Encineer Volume, Price 28. 6d each, 

Many Volumes of Tak ENGINEER can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below: — Foreign ibers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

free, Subscriptions sent by Post-office order must be accompanied by 
ter of advice to the Publisner. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-ofice Order.— Australia, Belgium, Brazil, British 
Columbia, tish Guiana, Canada, Cape of Good Hope, Denmark, 

t, France, Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s, India, £2 0s.6d. 

Remittance by Bill in London,— Austria, Buenos A; and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, hic, Spain, 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 5s, 

ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averuges seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tuk ENGINEER, 168, Strand, 


MEETING NEXT WEEE. 

InsTITUTION OF MECHANICAL ENGINeERS.—Friday, Oct. 28th, the 
following papers will be read and discussed at the Manchester meeting :— 
“On Bessemer Steel Plant,” with special reference to the Erimus Works, 
by Mr. C. J. Copeland, of Barrow-in-Furness. ‘‘On Compressed Air upon 
Tramways,” by Mr. W. D. Scott-Moncrieff, of London. ‘On Meters for 
Registering Small Flows of Water,” by Mr. J. J. Tylor, of London, 


BIRTH. 
On the 8th inst., at 15, Park-drive, Heaton, Bradford, the wife of 
ALEXR. R c, M. bret, C.E., late Indian Public Works Dept., of a 
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TRAIN RESISTANCES. 

At a very early period indeed in the history of railways, 
experiments were made to ascertain the resistance offered 
to traction by trains of various descriptions of vehicle. 
The first record of such an inquiry is to be found in Wood’s 
“ Practical Treatise on Railroads,” and few investigations 
have been more carefully conducted. Wood, however, arrived 
at conclusions very different from those now accepted as 
correct. For example, he says that “the resistance by 
the rolling of the wheels is an uniformly retarding force, 
both with respect to velocity and weight.” He carried out 
two sets of experiments. The first on the friction of railway 
axles. This he found to be constant, whatever the velocity, 
and amounting, in the most favourable cases, to one-twenty- 
third of the insistant weight. That is to say, the coetticient 
of friction was ‘0434. Under less favourable conditions 
it was ‘05. The second series of experiments determined 
the rolling resistance of wheels on straight, level rails; and 
this also he found to be constant at all velocities, and 
amounting toone-thousandth part of the load. Adding these 
together he arrived at the total resistance. Thus in a 
table he gives such figures as these—Weight of carriage, 
8540 lb.; total resistance, 39 lb.; resistance of wheels on 
rails, 8°54 lb.; resistance of the axles by attrition, 
30°46 lb.; and he gives the power required to drag any 
carriage along a railroad, 


where f= ‘001, or the 1000th part of W, the whole 
weight of carriage and wheels, f! = 01666, the 60th part 
of W', or the weight resting on the axles. It is known 
now very well that train resistance is not a constant, but 
that it augments rapidly as the speed increases ; but it does 
not appear that there is any incongruity between this 
fact an ee result of Wood’s experiments, Axle friction 
is no doubt very nearly a constant, and so is the rolling 
friction. Wood’s conclusions are based on the theo: 
that axle friction and rolling friction represent 
the resistances to the movement of a train, which is not 
true. In 1838, Dr. Lardner induced the British Associa- 
tion to appoint a committee, and to appropriate funds 
to make a series of experiments on rai resistances. The 
experiments consisted in despatching trains at high 
valalites down an inclined plane. According to the then 
existing theories the velocity of a train under such circum- 
stances would continually increase. Of course it was 
found that nothing of the kind took place; the train 
moving more and more slowly until a certain velocity 
which remained constant was reached. “ All these circum- 
stances,” writes Lardner, “supplied at once the conclusion 
that the principle generally received by engineers, that the 
resistance to railway trains was independent of the speed, 
was altogether erroneous, and that, on the contrary, that 
resistance varied in a very high ratio with the speed of 
the train.” We think that the credit of first discovering 
and announcing this important fact is due to Lardner. As 
itis clear that axle friction is constant, and almost certain 
that rolling friction is constant, it is evident that the cause 
of the augmented resistance must be sought elsewhere 
than on the rails or the axle boxes, Lardner’s further 
experiments, made by Lardner, Hardman Earle, and 
ward Woods, showed that it is largely due to the air, 
and “established the general principle that the resistance 
of the atmosphere to railway trains, other things being the 
same, depends on the volume or magnitude of the loads.” 
Those vm ae wish to go further into this subject may con- 
sult the published edings, of the British Associa- 
tion for 1838, page 197, and 1841, 205. There are, 
however, other causes of resistance besides the air which 
vary with the velocity. All the jerks and jumps, and 
concussions and oscillations of a train represent waste of 
power and loss of tractive effort, and these no doubt 
increase in a rapid ratio with the speed. Into this ques- 
tion we do not propose, however, to go. Our object is to 
show that the question of train resistance has been closely 
investigated from a very early period. 

We are not aware by whom the attempt was first made 
to fit a dynamometer between an engine and train to 
ascertain the pull of the former on the latter. At an 
early date, however, Babbage fitted up an experimental 
brake van with a dynamometer; this registered the pull 
on an endless paper band by means of a pencil, and 
several experiments were made with it on the Great 
Western Railway. Since then various experimenters have 
pursued the same line of inquiry. The most noteworthy 
experiments ever made in this connection were, no 
doubt, those of MM. Vuillemin, Guebhard, and Dieu- 
donné, with which most of our readers are no doubt 
familiar. The most recent, and we may, perhaps, add, 
the most elaborate inquiry made has been carried out on 
the Chemin de Fer d l'Est, by Mr. M. L. Regray, locomo- 
tive superintendent of the line. The experiments have 
been made with the aid of a van fitted with special 
apparatus, This van was exhibited in Paris in 1878, 
and may now be seen in the Electrical Exhibition at Paris. 
The apparatus is very elaborate, and by the aid of elec- 
tricity there is recorded in the van, when it is attached to 
a train, the hour, the place of the train on the line at any 
given moment, the pressure in the boiler, four di 
showing the action of the steam on the four faces of the 
two pistons—the degree of opening of the regulator, the 
opening of the blast pipe, the number of revolutions per 
second, and the tractive resistance of the train. It is an 
open question, whether the advantages gained by the em- 
ployment of the elaborate electrical apparatus used are 
worth the trouble and expense incurred. Those who wish 
for further information than we can find space for, con- 
cerning this van, will do well to a “Note ona 
First Series of Experiments undertaken by the Eastern 


of France Railway Company,” published at 49, Quai Des 
Grand Augustins, Paris. Our attention is for the present 
confined to the results obtained. 

The tables in which they are set forth are supposed to 
give the essence of the results of a series of observations 
made with engines 502 and 503; but the tables require 
very careful examination before anything can be made of 
them, and certain averages which they contain are not 
more trustworthy than averages generally are. The 
experiments were made with 118 trains, being for the 
greater part expresses running between Paris and Chau- 
mont. As it was possible to compare with the greatest 


precision the diagrams taken at a given instant with the - 


draught at the same moment, no difficulty has been met 
with in ascertaining how much of the work of the steam is 
expended in pulling the train, how much in overcoming 
the resistances of all kinds of the engine. We are not 
aware that this has ever before been done with such 
accuracy, It appears that engine No. 502 appropriated 
34°2, and engine 503 as much as 35°6 per cent. of the whole 
indicated power. The engines are four-coupled. This 
waste is much higher than would be expected, and it is 
very desirable that the experiments should be repeated 
with other types of engine, to ascertain how far type 
affects the question. Thus, for instance, single and coupled 
engines might be compared. 

As regards train resistance, M. Regray has a good deal 
tosay, but he very prudently begins by telling us almost 
at the outset that “ the causes of error are innumerable,” 
which we can very well believe. Notwithstanding the 
elaborate character of the appliances at M. Regray’s 
disposal, he has not succeeded in giving the world much 
information that is new concerning train resistance. A 
table shows, as the result of 381 observations, that the 
resistance of trains of 60 to 100 tons, running at 41 miles an 
hour, is 7°39 kilos., or 16°258 lb. per tonne of 2222 lb. Again, 
365 experiments with trains of 100 to 120 tons, show that at 
35°8 miles and more the resistance is 6°83 kilos., or 15°026 lb. 
per tonne; while with trains of 120 to 200 tons the 
resistance, ascertained from 164 experiments, at 35°3 miles 
an hour is 6°52 kilos., or 14344 lb. per tonne. M. Regray 
deduces the following formula :—Let 7 = the resistance 
in kilogrammes per tonne ; V the s in kilometres per 
hour; P the weight of the train in tonnes, Thenr = 


0°0843 V + 2°34 — a It seems, however, that within 


the limit of weight dealt with by M. Regray, the influence 
of P is so small that it may be neglected, that is to say, the 
resistance per ton is practically independent of the number 
of tons in the train ; therefore, 7 = 0843 V + 1°83, or this 
3 (2 V + 43) 

71 

As M. Regray proceeds with his investigations he will, 
no doubt, accumulate more facts of value; but to go on 
simply testing train after train will do little good. Inquiries 
should now be directed to ascertaining what type of 
vehicle offers least resistance—how, for example, does 
bogie stock compare with four-wheeled ordinary stock ; and 
how, again, does this compare with six-wheeled carriages. 
Furthermore, the investigations with engine resistance 
ought to be pushed on. A great deal may be learned in 
this way, and we are much mistaken in M. Regray if he 
suffers his ingenious experimental apparatus to rust for 
want of work. While the mere multiplication of observa- 
tions, without any — defined object, can do no good, 
an inquiry into the comparative resistances of various 
—_ of rolling stock can Landly fail to possess very great 
value. 


equation may be put in the form of 7 = 


COLONIAL CONTRACTS, 


Ir is a novelty to hear of such a point being in dispute 
as whether an agreement entered into for the construc- 
tion of a railway at a cost approaching a million sterling, 
is one involving the payment of a certain fixed sum, or is 
to be interpreted as a mere schedule contract, under which 
the contractor is only to be paid for work really executed 
at certain specified rates, It seemed almost incredible to 
us, when reading the outline of facts recorded in The 
Colonies and India, that any legal document could be so 
drafted, after all these years of experience in railway 
matters, that there could arise a possibility of misapprehen- 
sion on such a point; but, observing it to be gravely 
stated by our contemporary to be existent, we have 
devoted some pains to inquiring into the circumstances 
under which so curious a dispute has arisen, and we find 
them interesting and instructive. 

A well-known firm entered into contract with the 
Government some two years back for the construction of 
an extension of a line of railway in a leading colony, on 
which the works are of a more than ordinarily heavy 
character owing to the mountainous nature of the country 
through which the railway passes, Considerable progress 
had been made by the contractors, when it was discovered 
that the provision made in the estimated quantities for the 
anticipated proportion of rock cutting that would have to 
be executed was considerably in excess of what proved to 
be requisite. .Statements by the local press induce 
the belief that it was not until this fact became apparent 
that any question as to the nature of the contract was 
mooted, it being then intimated to the contractors’ local 
agent that payments due would be calculated only upon 
the amount of work executed, and at the rate set forth in 
the schedule of prices attached to the contract for specific 
items in the event of extra works being ordered. To this 
the agent at once demurred, and reference to his principals 
elicited a statement of their surprise that such a decision 
had been arrived at. It will, of course, be apart from our 
purpose to discuss in this article who may be right or who 
may be wrong, and we should the more strictly abstain 
from expressing any opinion because it is at least possible 
that the matter in = may eventually have to be dealt 
with sub judice. e are only concerned with the 


principles of public procedure under which any contract 
admitting of such diversity of interpretation could have 
been made with a Government department: Should it 
eventually prove that the claim of the Government 
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i now using a 3vin. Giinther _ - running it at 1600 revolutions per 
minute. | find I cannot, without a great expenditure of power and 
having tight belts, &c.,run it much faster. I have two 6in. tuyeres to 
my present — the internal diameter of which is 22in., and the iron 
comes out fairly hot, but not sufficiently for running very light castings. 
I should like to know what is about the best thing I can do to get it oo 
hotter. Some people would say, ‘‘use more coke,” but that I have 
A already tried. I think the only thing required is more blast, and I 
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is ill-founded, it will only be natural to ask in what 
quarter responsibility rests for a blunder, which, according 
to the contention of its officers, will entail a far heavier 
payment than was contemplated. We have seen the docu- 
ment which has given rise to this difficulty. For the reasons 
stated above, we shall abstain from any reference to its 
provisions beyond stating that it at all events contains a 
clause expressly setting forth that in the event of the 
contractors having, for the due execution of the works as 
designed, to do more rock-eutting than was surmised might 
prove to be necessary, they shall have no claim on the 
Government for remuneration for such extra work. The 
point that will have to be argued is, therefore, whether a 
contract which excludes remuneration for work done 
beyond a certain fixed and arbitrary sum, can be deter- 
mined to be considered only as aschedule contract when 
the advantages are disposed in a reversed direction. The 
contractors’ contention is, we believe, that from local know- 
ledge obtained by inspection of the ground, they came to 
the conclusion that the quantity of rock-cutting provided 
for was in excess of what would be met with, and that 
they discounted that expectation by so pricing their estimate 
that their tender was accepted. 

This short sketch of the circumstances brings us to the 
’ proper subject of this article, and we want to know 
who it is that draws up contracts for works of this 
nature in the colonies, or, at all events, what department 
is responsible for them, and we are the more urgent in 
this query, because, side by side with the voluminous 
document embodying the collective wisdom of our Govern- 
ment officials, we saw one containing the conditions under 
which offers were sought, for a line of very similiar 
character and length in a foreign possession, but for which 
an eminent engineer was alone responsible. It was less 
than one half the length of the Government contract. Is it 
not a fact that for all such railway contracts for our 
Crown Colonies the Crown Agents for the colonies are 
responsible! We cannot, of course, look to those gentle- 
men to personally the technical knowledge 
which may guard absolutely against any mistake, 
but the system under which they work seems to be one 
which is giving rise to much adverse comment just now. 
We hear, in fact, that they deal with contracts entrusted 
to them pretty much as the old representatives of close 
boroughs treated their constituents. There is no open 
calling for tenders. A selection is made of afew of the 
leading firms in any special branch, and to them are 
addressed applications for tenders, Naturally, this course 
is not followed in the case of large railway contracts, such 
as that taken as the text of this article, but the complaints 
made are too numerous to leave room for doubt, and special 
instances: of favouritism have of late come under our own 
notice. Insuch,no advertisements, which should open the 
door to the whole trade interested, ever ap) ndeed, 
none but a few privileged parties ever heard that certain 
supplies were needed. 

It is not very long since we commented favourably on 
the Crown Agents’ Department, and we believe now that 
it is diligent in ite desire to faithfully serve the important 
constituencies it represents; but considerable changes 
have taken place in its personnel since we so wrote, and 
the task intrusted to it seems to be outgrowing its capacity. 
In these days our colonies are developing with marvellously 
rapid strides. But few of them are now in the long- 
clothes of infancy, and their wants are growing day by 
day to such an extent that agencies which formerly 
were adapted to their needs now no longer meet their 
requirements. The Crown Agents’ Department, we fear, 
is somewhat over tasked. To a great extent circumlocu- 
tion as to public affairs is not altogether an evil. It is, 
indeed, a safeguard, and may be of use when the 
heads of a department can so far control it that moderate 
dispatch is ensured, and questions in their passage do not 
altogether get lost sight of. But nearly every colonial 
paper we now take up speaks of works lag sanctioned, 
and for which funds have been provided, lost in the limbo 
of uncertainty for months and months, “ What has 
become of the matter?” “Oh! no one knows; the 
Colonial-office don’t know ; they say there that it is in 
the Crown Agent’s hands.” There is undoubted truth in 
the old adage, that “too many cooks spoil the broth.” In 
the matter of a contract, everyone has a finger in the pie, 
and it seems to be no one person’s special business to 
expedite its When it leaves the consulting 
engineer it goes into the Crown Agents’ Office; the 

ntlemen there send it on to the Colonial-office with some 

ing remarks, and it is—sometime or other—returned 
with a few observations in reply. This may continue for 
an indefinite period, backwards and forwards. Then the 
engineering department of the Crown Agents’ Office does 
a little polishing up, or searches for flaws that may have 
escaped the observation of the consulting engineer. 
Following that operation, the solicitors to the Crown 
Agents tackle the subject, and these generally find matter 
for argument with the consulting engineer, whose life 
thenceforth becomes a wearisome burden, until, wrapped 
up in a mass of verbiage, the document returns to the Crown 
Agents, who in their turn forward it once more to the 
Secretary of State, which high official—when more grave 
matters admit of his doing so—aflixes his signature by 
deputy to a communication with which it returns to the 
Crown Agents, who are then at liberty either to place the 
matter before the public, or, as we have stated above, 
to address the favoured few whom they choose to ask to 
tender suffrage. 

Such, or very similar, is the course of such transactions 
with colonial contracts. No wonder that our brethren— 
north, south, east, and west—are calling out and that every 
colony possessing a responsible Government is establishing 
agencies of its own; and no wonder, also, that under 
such a system, important contracts are entered into 
giving rise to diverse interpretation, such as that 
we have referred to above. It seemed to 
us, when reading the lengthy, and, to a great extent, 
recapitulatory provisions of that cont as if every 
_—_ into whose hands it had fallen during its circum- 

tory career above described, had deemed “that he 


would not be earning his salary if he did not add to 
it as many words as he could possibly by hook or 
crook introduce. Who can be surprised, therefore, 
at the muddle thin have got into, and that 
when the contract left the consulting engineer’s hands he 
had in contemplation a schedule contract, the result of all 
the scraping, and refining, and polishing it has had on the 
circumlocutory wheel is to render his bantling almost 
unrecognisable by himself? Such, at least, is the report 
current in this matter. One thing is certain. e 
difficulty has served to demonstrate that our colonies 
have some foundation for the complaints they are 
putting forth as to the delays which attend the carrying 
out of important public works, 


VIENNA CITY RAILWAYS, 


A prosgct and plans for the “ Wiener Giirtel Eisenbahn,” or 
Vienna Circular Railway, was submitted to the Austrian Govern- 
ment in May last, and it is anticipated that the detinite conces- 
sion will shortly be obtained. The lines projected will supply a 
want long felt in Vienna, as there are at present no suitable 
provisions for the requirements of the city passenger traflic 
beyond tramways and omnibuses, and they will also effect con- 
nections with the six important railways at present terminating 
in Vienna. The main or “ girdle” line will be a little over 84 miles 
in length. It will run along the banks of the Donau Canal, which 
is a branch of the Danube flowing through Vienna, then by the 
river Wien to the new Giirtel Strasse, which is being formed on 
the line of the old fortifications, and back through an inferior 
part of the city to the Donau Canal. Very little private pro- 
perty has to be expropriated throughout, the railway being 
chiefly carried on ornamental iron viaducts, with spans of from 
60ft. to S80ft., at an average height of from 18ft. to 20ft., 
although in some places the viaduct rises to as much as 36ft. in 
height. In the new Giirtel Strasse, on the western side of the 
city, the line will, owing to the rapid rise of the ground, be for 
the greater part in open cutting, with only a short length, about 
400 yards, of tunnel. The line is to be served by means of 
nineteen stations, which are situated at the principal points of 
traffic, comprising a central station about 750ft. long by 250ft. 
in width, with six lines of rails, two important junction stations 
each 500ft. long, with four lines of rails, and sixteen ordinary 
stations, each about 360ft. long. There are several junction and 
branch lines projected to the terminal stations of the existing 
railways, which are inconveniently situated at a considerable 
distance from the central city or “Stadt Wien,” viz., the 
Northern, North-Western, Southern, Western, Franz Josef, and 
States Railways, all of which will be thus connected with the 
circular line, so that their passenger traffic will be brought into 
the central station in the heart of Vienna, close to the Bourse. 
Eventually it is proposed that the trains of these important 
lines shall start from and run into the central station, thus pre- 
venting much present inconvenience and loss of time. The 
whole length of the circular line and the branches is about 
20 miles ; the estimate for their construction about four millions 
sterling. A provisional contract has been entered into with 
Messrs. Rothschild and Messrs. Guttmann Bros., of Vienna, 
joint proprietors of the Witkowitz Ironworks, of Austria, for 
the supply and erection of 70,000 tons of cast and wrought iron 
work. The period of construction is taken at three years. The 
scheme has been designed and supervised throughout by Mr. 
Joseph Fogerty, M.I.C.E., F.R.L.B.A., of 1, Westminster- 
chambers, London, aided by a large staff of English and 
Austrian engineers, who have been engaged thereon for over 
twelve months at the offices of the English Association for pro- 
moting and constructing the railway, 11, Volksgarten Strasse. The 
requirements of the Austrian Railway Department are so minute, 
that detail drawings of all the important structures and stations 
have to be submitted and approved even in the preliminary 
stages before steps are taken to grant the concession. We 
propose to give illustrations of some of these structures, which 
are novel in character and elegant in design, and to supply 
descriptive particulars from time to time. A “Trace Commis- 
sion,” consisting of over one hundred persons appointed by the 
Government and municipal authorities, has recently examined 
the proposed line on the ground. This commission was attended 
by the engineer and several representatives of the London 
Syndicate who are finding the funds for this most important 
project, which, if carried out, will be the largest and most com- 
plete elevated railway in the world. The design for the Central 
station includes many interesting features, the greater part of 
the space beneath being devoted to flower, spirit, and fish 
markets, with a covered playground for children, all well lit by 
reflecting lens lights in the vertical portions of the platforms. 
It is intended to work these lines by fireless locomotives on the 
Lamm and Franck system, with surface condensers. The whole 
scheme is at present under consideration before the Vienna 
Municipality, and excites intense interest in the city. The 

Jeue Freie Presse, of 8th inst., devotes three columns to the 
subject, prints a map, and warmly approves of the scheme, 
which also has the support of the Government as_ well 
as that of the local railway authorities. We wish it every 
success, 


ELECTRIC LIGHTING IN LIVERPOOL, 


Tue works in connection with the proposed lighting of the 
principal thoroughfares of Liverpool by means of the electric 
light do not appear to be making satisfactory progress. Nearly 
six months have elapsed since the whole was to have been com- 
pleted, and at the present time only a few of the lamps have 
been lighted, and those only for experimental purposes, with the 
exception of a few on the pierhead, which have been used regu- 
larly. Great dissatisfaction is felt with this delay, and also with 
the unsatisfactory nature of the posts employed to carry the 
wires. These posts are formed of cast iron sockets let into the 
ground ; they are only about 13in. square at the top, and into 
them are inserted four upright posts, presumably wrought iron 
tubes, 23in. external diameter, ted by wrought iron collars 
3in. wide, at intervals of about 2ft. 6in. In some instances 
these posts carry the lamps in addition to the wires, and in other 
cases they support the wires only. As many as thirty-four insu- 
lators are attached to one of the posts, but the greatest number 
of wires at present connected with any one post is eighteen, the 
number decreasing as the distance from the generating station 
increases. The height of the posts varies considerably, but the 
average appears to be about 30ft. Although the full number of 
wires which the are designed to carry has not yet been 


attached to them, they do not appear capable of supporting the 
strain to which they have already been subjected, and nearly all 
of them are out of the perpendicular, and where the base has 
resisted the strain the post itself is bent. No doubt this has 
been caused principally by the fact that the wires are not 
straight line, as is usually the case with telegraph wires on 
ways or public roads, but form frequently considerable 


in a 


each post, and tke owners of property very naturally object to 
stays being carried from the posts to their buildings ; it seems 
strange that this difficulty should not have been foreseen by the 
authorities when the plans of the contracting company were 
approved of. Recently the wires had to be rapidly detached 
from a post in front of the Town Hall, which was in imminent 
danger of falling ; and on another occasion the fire-escape, when 
being driven along the streets, came in contact with the wire, 
thereby obstructing the passage of the escape and deranging the 
wires. Had this occurred at night the consequence would have 
been serious. Therecentgale did great da: tothe wires, and had 
the electric system been in operation, and the gas lamps disused 
or removed, the town would have been in total darkness. What 
the effect of a heavy fall of snow will be is not difficult to prog- 
nosticate, and it isto be hoped that other towns will profit by 
the experience gained in Liverpool, before they allow an electric 
lighting company to disfigure the streets and endanger the lives 
of the inhabitants by erecting overhead wires in a similar manner 
to that adopted on the banks of the Mersey, 
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The Elements of Plain Analytic Geometry : A Text-book including 
numerous Examples and Applications, and especially Designed 
for Beginners. By Grorar R, Bricas. New York: John 
Wiley and Sons. 1881. 

Exercises in Analytical Geometry. By J. M. Dyer, M.A, 
illustrations. Macmillan and Co, 1881. 

WE have carefully read the greater portion of Mr. Briggs’ 

“Elements of Plain Analytic Geometry,” and its perusal 

helps to convince us that in America there is being gradually 

compiled a series of school books that will compare favour- 
ably with any issued in England. De Morgan says the 
application of algebra to geometry, of which some instances 
have been given by Bonebelli, and many more by Vieta, 

w into a science in the hands of Descartes—1596-1650, 

t drew the attention of mathematicians completely away 

from the methods of the ancient geometry, and considering 
the latter as a method of discovery, the change was very 
much for the better. But — mathematicians, as a 
rule, ignore the new science, looking upon it with sus- 
picion, and doubting its accuracy. he methods of 
algebra, however, so far as expressions of the first and 
second de are concerned, apply with great facility to 
large classes of questions connected with straight lines, 
circles, and other cone sections We have a very stron 

impression that, although to many minds the study o 

algebra may be fascinating, the ordinary student finds 

ater delight in the subject when having obtained a fair 

Enontades of such books as Todhunter’s “ Algebra and 

Trigonometry,” he commences analytic conics, He then 

finds that his simple or quadratic equation contains mean- 

ings utterly unknown to him before. He has hitherto 
looked upon a simple equation as a dodge to find the value 
of an unknown quantity, and till now has heard nothing 
of the equation to a line, nor has he understood that a line 
under conditions can be represented by an equation, and 
vice versd, His idea upon the question of “ position ” 
becomes more definite, and it is here that in the course of 

his studies mathematical knowledge is really seen to be a 
werful agent, and not merely an elaboration of unmean- 

ing symbols. Mr. Briggs, writing of the problems treated 

in this branch of mathematics, says: “ We shall see that 
this use of algebra shortens our work and generalises our 
reasoning.’ 

He treats the subject in the natural order, commencing 
with the point, then passing respectively to the straight 
line, circle, and the conic sections, Even considering that 
this is intended for an elementary work, introductory to 
such as that of Todhunter or Salmon, we must credit the 
author with great clearness of expression and a judicious 
arrangement of the subject, as well as with a carefully- 
selected series of questions appended to each chapter to 
test the progress made by the student. 

There is one point, however, about which we have a 
decided opinion, viz., in referring to other special books, 
We continously note such examples as—“ The triangle 
BRP isa triangle cf reference for y (‘ Wheeler's Trigono- 
metry,’ sec, 22)”—v. p. 20 ; and “ Now (v. ‘Wheeler's Trigo- 
nometry,’ sec. 22) O RM is always a triangle of reference 
for the angle Q O X, or (— a),” &e. Wemaintain that the 
student should be supposed to understand any reference to 
“a triangle of reference,” or any similar trigonometrical 
definition, without naming a special book, which it is 
improbable that 1 per cent. of students out of a certain 
district will ever have heard mentioned, much less seen. 
Assume, then, that the reader has a fair acquaintance 
with trigonometry, and define where necessary any i 
terms used. 

We presume that this is a first edition, and as such it 
would be wonderful if all signs, letters, and formulze were 
found accurately printed. e have, however, detected 
but few errors of this description—much fewer than is 
ordinarily the case, and these all of such a relation as to 


With 


B 
in 
The faults we have indicated—if 


considered of minor importance 
the value of the work being in its simplicity an general 
arrangement, 

The second work mentioned above is merely a collection 
of examples. It is well known that hardly any text-book 
gives, nor can it well give without becoming cumbrous and 
costly, a sufficient number of examples for the student to 
work out to test his knowledge of the principles of the 
subject. In almost all branches of mathematics books of 

uestions only are compiled to be used with any text-book. 
Such a work is the one before us, We find generally that 
compilers are satisfied with giving one or two questions 
ialiee in nature and depending on the same principles for 
solution. This is insufhcient. Frequently the pupil is 
shown how to solve one question, and be may have only 
one more like it to solve, The work now before us is good 
of its kind; the examples are fairly numerous, and suffi- 

ently diversified to test the student's grasp of the subject, 


cause little trouble, such, for example as — 


the fourth line, p. 41. 
faults they are—must be 
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RAILWAY MATTERS. 


GENFRAL KLAPKA’s scheme for the construction of a railway 
from Constantinople to Bagdad has been revived, and is exciting a 
good deal of attention. 

A tHIrD London and North-Western train in about a fortnight 
left the rails near Leeds on the 12th inst. The London and 
North-Western flanges are not so deep as those of some lines. 


SANCTION, in principle, has been given to the junction of the 
Servian and Turkish lines. The chief obstacle, which was that no 
binding assurance could be secured respecting the junction, appears 
now to be overcome, 


THE amended railway tariff of South Australia has been pub- 
lished, and contains several large reductions. The carriage of 
wheat is to be only 2d. per ton per mile for fifty miles, 14d. for 
seventy-five miles, and ik enty over seventy-five miles, 


THE French Government have accorded to the railways a further 
extension of time for the introduction of the block system, with 
an intimation that no further grace will be granted. In three 
months from this date every line on which the traffic shall attain 
a minimum of five trains an hour will be compelled to adopt the 
system. 


A crncuLAR has been issued by the Oude and Rohilkund Railway 
Company intimating that the Secretary of State for India in 
Council has tioned the extension of the company’s railway 
from Moradabad to Saharanpore to join the Sinde, Panjab, and 
Delhi Railway. Tenders are invited for the superstructure of a 
bridge over the Ganges at Benares. 


THE Minister of Victorian Railways has been revising the railway 
tariff. Considerable concessions are to be made to farmers and 
implement makers, Refrigerating cars are to be provided for 
carrying milk and meat to Melbourne, and, according to India and 
the Colonies, all sorts of dairy produce are to be conveyed at 
specially low rates. Our own aileuy managers may take a hint 
from this, 

WirH the completion of the Forth Bridge and the construction 
of the line, which it is proposed should be made through Glenfarg 
Valley, the distance between Edinburgh and Perth, vid Queens- 
ferry, would be reduced to about forty-seven miles, being twenty- 
three miles shorter than by the Caledonian route vid Stirling, thus 
bringing Perth within an hour's journey of Edinburgh, as compared 
with two and a-half hours anler the present arrangements, and 
holding out a great inducement to tourists to adopt the Queens- 
ferry and Glenfarg route to the Highland Railway. 


In the United States there was a total of 129 railway accidents 
in August, whereby thirty-one persons were killed and sixty-seven 
injured, Twenty-one accidents caused the death of one or more 
persons ; nineteen caused injury, but not death, leaving no less 
than eighty-nine, or 69 per cent. of the whole number, in which no 
serious injury is recorded. The Railroad Gazette record shows for 
the eight months of this year to August 3lst a total of 937 acci- 
dents, 241 killed, and 977 injured; a monthly average of 117 acci- 
dents, thirty killed, and 122 injured. This monthly average is 
much greater than in the previous year. 


THE Manchester, Sheffield, and Lincolnshire Railway Company 
is being asked to support a scheme for constructing a tramway 
in North Lincolnshire and the adjacent district of Marshland in 
Yorkshire, on the principle already adopted in the few districts of 
the Great Eastern Railway Company. The tramway would act as 
a feeder to the Manchester, Sheffield, and Lincolnshire, as it would 
“tap” the agricultural produce of the Isle of Axholme, and the 
heavy potato traffic of the villages between Crowle and Goole. 
It is proposed to make the tramway commence at Swinefleet, about 
three miles from Goole, and continue it through Eastoft to Crowle, 
down through ‘“‘the Isle of Axholme” to a suitable point on the 
railway system. The intention is to place the tram on the sides of 
the road, and to provide plant for passengers and goods. 


THE following accidents occurred upon the premises of the rail- 
way companies of the United Kingdom during the first six months 
of this year, in which the movement of vehicles used exclusively 
upon railways was not concerned, namely :—51 passengers injured 
whilst ascending or descending steps at stations; 18 injured by 
being struck by barrows, falling over packages, &c., on station 
platforms ; 17 injured by falling off platforms ; and 36injured from 
other causes. Of servants of companies or contractors, 3 were killed 
and 469 injured whilst loading, unloading, or shunting wagons; 156 
were injured whilst moving or carrying goods in warehouses, &c.; 1 was 
killed and 67 were injured whilst working at cranes or capstans ; 1 
was killed and 126 were injured by the falling of wagon-doors, 
lamps, bales of goods, &c.; 241 were injured by falling off, or when 
ape on or off, stationary engines or vehicles ; 10 were killed and 

25 injured by falling off platforms, ladders, scaffolds, &c.; 1 was 
killed and 126 injured by stumblirg whilst walking on the line or 
platforms ; 62 were injured whilst attending to stati 'y engines 
in sheds ; 20 were injured by being trampled on or kicked by 
horses ; 3 were killed and 280 injured whilst working on the line 
or in sidings ; and 106 were injured from various other causes. 2 
persons who were tr ting busi on the panies’ premises 
were also killed and 51 were injured ; making a total in this class 
of accidents of 21 persons killed and 1951 injured. The total 
number of personal accidents reported to the Board of Trade by the 
several railway companies during the six months amount to 518 
persons killed, and 3960 injured, 


A REPORT on the collision which occurred on the 3rd ult., at 
Bow-road station, on the Stepney and Stratford branch of the 
Great Eastern Railway, has been made by Major-General Hutchin- 
son. In this case, the 9.25 a.m. down empty carriage train from 
Fenchurch-street to Stratford—which had. n stopped by the 
automatic Westinghouse brake fitted to the fourteen vehicles com- 

ing the train, but not to the engine--having by some accident 

n brought into action with the rear van about 115 yards outside 
Bow-road down home signal, and the engine about forty yards 
inside it, was run into by the 9.33 a.m. down passenger train from 
Fenchurch-street to Forest-gate, fitted with Clark’s chain brake. 
Eleven passengers were returned as injured. The driver and 
fireman of the ae train died on the spot. In giving 
evidence the driver of the empty train said that soon after passing 
pel he felt the train drawing more and more heavily, and was 
finally pulled up at Bow-road station against steam full on. It 
was then found that the brake-blocks had become applied to the 
wheels of each of the fourteen vehicles. Both guards stoutly 
pd having in any way made use of the Westinghouse brake, 
“There is no doubt if either of them had once applied the air 
brake, it could not have been again released from either van, and 
therefore it is extremely unlikely that it would have been applied 
intentionally. It is, however, possible that the tap in one of the 
vans may have been moved inadvertently sufficiently to have 
applied the brakes, though these taps are not in a position to 
render this probable. If the stoppage was not caused by the 
action of either of the guards, it must have been due to the 
occurrence of a leak. The Westinghouse brake is provided with a 
leakage arrangement which will allow of a small leak going on 
without causing the brakes to be applied, and a few days after the 
collision I made an experiment to try and ascertain whether a small 
leak, insufficient to set the blocks while the train was at rest, might 
cause them to become applied with the train in motion. With a 
leak not quite sufficient to set the blocks, the blocks remained off 
the wheels, although the air was nearly exhausted, It does not, 
therefore, seem probable that a small leak could have set the blocks 
on the occasion of the collision, whereas, had it been a e one 

‘oing on for some length of time, the whole of the air would have 

n exhausted before the collision occurred, In the absence 
of any other explanation, it seems reasonable to sup that one 
of the guards must have inadvertently moved the p in his van, 
and applied the brake, which he was then powerless to release.” 


NOTES AND MEMORANDA. 


Paper is being used in some Berlin restaurants for plates for dry 
and semi-dry articles of food. Possibly papier-maché, with a suit- 
able glaze, may come largely into use for such purposes, 

THERE are in Canada and the United States twenty-two mateh 
factories, which turn out 25,000 gross, or 3,600, boxes, of 
matches daily. The average is about 100 matches to a box, and 
the daily consumption is, therefore, 360,000,000 matches—a yearly 
average of 131,580,000,000 matches. 

THE average life of an English gold sovereign is about eighteen 
ears; that is, this coin loses three-quarters of a grain in weight 
n about this length of time. It then ceases to be legal tender. 

It is said that of the one hundred millions sterling of our 
gold coinage, forty per cent, is in this condition. 

At the Royal Observatory, Greenwich, the mean reading of the 
berometer last week was 29°60in, The mean temperature was 
49°0 deg., and 2°8 below the average in the corresponding week of 
the — ears ending 1868. The mean on Tuesday was 55°4, 
and excee a. the average by 3°5, whereas it was below on each of 
the other days of the week. 

BorinGs at the Park-fields, Nantwich, in connection with the 
proposed sanatorium and salt baths scheme for Cheshire, have 
reached a depth of nearly 70ft. from the surface, and stone flag, 
under which lie the true brine streams, is being cut through. The 
strong flow of brine through an upper stratum of gravel already 
exceeds 300 gallons per day, and its strength is regarded a; very 
satisfactory. There seems to be an unlimited supply. 

CAPTAIN BELKNAP reports from Callao the details of soundings 
in the Pacific in a run of 112 miles off shore. At a distance of 1 
miles he found a depth of 3368 fathoms, or nearly four statute 
miles, the deepest water yet found in the South Pacific or in the 
eastern margins of both the North and South Pacific. He stood 
ten miles further to the eastward, but only found 3168 fathoms. 
In both casts the cylinder brought up clay and greenish sand, and 
the bottom temperature of the deepest was 34°2 deg. Fah. 

A PAPER was recently read before the Paris Academie des 
Sciencés, on the magnetic metals, by M. Gaiffe. He experimented 
with nickel and cobalt, obtained electro-chemically and variously 
treated before magnetising ; some bars being kept hard, others 
annealed, and_others annealed and forged. The figures show what 
a comparatively great coercitive force these metals—and especially 
cobalt—may acquire in a pure state, while pure iron, obtained by 
the same means, gives inappreciable deflections in the magneto- 
meter. The annealed and forged samples produced the greatest 
effects—the annealed coming next. The weak coercitive force of 
the metals on issuing from the galvanoplastic bath is attributed 
to the presence of hydrogen in combination with them. 

A “ Mepicat hydrotelephone,” contrived by Prof. Sabatucci is 
thus described by Nature :—Two lead cylinders—5 ctm. in diameter 
and 4 ctm. thick—are closed each with two very fine iron laminz. 
To the anterior part of each is fitted a wooden mouthpiece—like 
that of a Bell telephone—connected to a caoutchouc tube, through 
which one may hear at a distance. The posterior part has a very 
sensitive electro-magnet communicating with a microphone and 
battery. One tube is applied to either ear. Words or sounds pro- 
duced before the microphone, and heard but faintly, are rendered 
intense and distinct by introducing liquid into the cylinders—the 
less dense the liquid the better. Two sounds may compared, 
and their intensity exactly measured, by varying the quantity of 
the liquid and noting the effects through the tubes. Various —_ 
nual of the apparatus, in clinical medicine especially, are looked 

or. 

M. Pictet has lately taken the magnetic power of seven varie- 
ties of steel, and finds that it depends on the presence of carbon in 
the iron, and the aggregation of these substances. One of the 
two steels giving the best results had {th per cent. of carbon. 
Samples with 14 and 14th per cent. were inferior. German spring 
steel of poor quality made a good magnet; it had little homo- 
geneity, and consisted of an intimate mixture of iron, and iron 
cemented with a small proportion of carbon. A too small pro- 

rtion of carbon suppresses or weakens the sidual magnetism. 
tr Pictet also finds that the increase of magnetic power in a 
magnet through the mere presence of the armature in contact is a 
certain fact for some qualities of steel, but not for all. The first 

etic passes develope nearly the whole of the remanent mag- 
netism in all artificial magnets. Detachment of the armature by 
the dynamometer seemed to have no action on the magnetic 
power, but Nature says the slipping of the armature when near 
rupture must be avoided. 

Tue following figures relating to the diamond and mineral 
industries of South Africa are of some interest :—The gross weight 
of diamonds contained in packages passed through the Kimberley 
post-office in 1880 was 1440 1b. 12 oz. avoirdupois, the estimated 
value being £3,367,897. These figures compare with 1174 lb. and 
£2,846,631 in 1879; 1150 lb. and £2,672,744 in 1878 ; 903 lb. and 
£2,112,427 in 1877; and 773 Ib. and £1,807,532 in 1876. The 
annual value of the mines in the Kimberley division owned at the end 
of 1880 by the Government and the London and South African 
Exploration Company is estimated as follows: — Kimberley, 
£4,000,000 ; Old De Beer’s, £2,000,000; Du Toit’s Pan, £2,000,000; 
Bultfontein, £1,500,000. At the end of last year 22,000 black and 
1700 white men were employed at these mines. From the Kim- 
berley and Old De Beer’s mines alone diamonds to the extent of 
3,200,000 carats are annually raised, while the other two mines 
above named yielded 300,000 carats last year. At the diggings on 
the Vaal River about 250 men were at work last year. The other 
important mining industries of the colony are the copper mines of 
Namaqualand, from which last year 15,310 tons of copper were 
exported, valued at £306,790. From the manganese mines in the 
Paarl division 206 tons were exported; while at the coal mines, 
according to India and the Colonies, in the Wodehouse and Albert 
divisions about 1000 tons were raised. The salt-pans in Simon’s 
Town, Malmesbury, Piquetberg, Fraserburg, Uitenhage, and 
Cradock yielded about 9000 tons of salt. Mineral springs abound 
in the colony, many of them being well resorted to, though accom- 
modation for visitors is, as a rule, indifferent. 

THE system of underground telegraphy devised by Dr. Stephan, 
Postmaster-General of Germany, is now completed. On the 14th 
March, 1876, the first line of cable from Berlin to Halle was com- 
menced, and on the 26th June, 1881, the system was completed by 
laying the cable from Cologne to Aix-la-Chapelle. In fifty- 
eight months eighteen lines have been laid, comprising 3394 miles 
of cable, costing 30,200,000 marks, or £1,510,000. The eighteen 
lines connect 221 towns, including the most important places of 
commerce and chief fortifications of the German Empire. Ten of 
these lines were laid by Messrs. Felten and Guilleaume, of 101, 
Leadenhall-street, London, and of Cologne, and the remainder by 
Messrs. Siemens and Halske, of Berlin. The conductors in the 
3394 miles of cable have a total length of 23,213 miles. The 
weight of the materials consumed in manufacturing these cables 
was 12,825 tons, consisting of 10,165 tons of iron, 823 tons of 
— 837 tons of gutta-percha and hemp, and 383 tons of 
asphalte. In the crossing of rivers seventy cables were required. 
The cables are of great strength, and, being of great carrying 
capacity, will probably do the whole of the telegraphic work 
for very many years. German main lines are now no longer 
subject to the effects of wind or snow, and are, in fact, out of 
reach of harm of any kind. In France a similar system is 
adopted for underground cables between Paris and Marseilles. 
The trenches for receiving the iron pipes in which the cables 
are laid are 1°20 metres—nearly ane. These cables contain 
three conducting cables, with seven conductors in each, givin; 

conductors altogether, Facilities for examining an’ 


MISCELLANEA. 


Tur first sod of the new waterworks at Ringstone Edge for 
Wakefield has been turned this week. 

A PorTION of the Mansion House is to be lighted by Messrs. 
Crompton and Co. with the Crompton are and the Swan incan- 
descent lamps. 

A FIRsT prize has, we are informed, been awarded at the 
Adelaide International Exhibition to Messrs. Priestman Brothers for 
their patent dredger and excavator, which obtained similar a 
at Melbourne and Sydney. 

THE Mayor of Wolverhampton, Mr. Jno, Jones, who has 
occupied the civic chair for three years in succession, has nted 
£500 to the town, to form a nucleus of a fund for an industrial 
exhibition to comprise specimens of the products of the staple 
arts and manufactures of the town. 

Art a neeting of the North Riding justices, held at Northallerton, 
on the 18th, for the transaction of county business, a resolution 
was passed, by 39 votes to 24, to the effect that the sum of £5000 
should be contributed by the North Riding towards the cost of con- 
structing the proposed new bridge at Stockton. This was the sum 
recommended by the Committee of the House of Lords, before 
whom the Bill was argued last session. The promised funds are 
still short by some £4000 or £5000 of what is required, and the 
deficiency will have to be defrayed either by the Stockton Corpora- 
tion or by the Tees Conservancy Commissioners. 


THE aggregate amount of earnings from the Indian canals for 
the year 1879-80, after paying the working expenses, was £882,414, 
being at the rate of i ‘9 per cent., on the capital outlay of 
£17,696,348. The results thus arrived at are, as in the case of the 
railways, exclusive of the charge for interest on the capital expen- 
diture, which, in the accounts, is usually deducted from the receipts 
before they are accepted as net earnings. A recent report says :— 
“The present purpose is to show their actual earnings during the 
year, and not their financial position according to the — of 
accounts which has been adopted for the purpose of exhibiting, 
very properly. their losses and gains from the commencement. 
the eden Presidency the receipts were at the rate of 28°3 per 
cent.; in the North-West Provinces, which includes the Ganges 
and grand canals, they were £5°03, and in the Punjab 3°9 per cent. ; 
but on the Bengal Canals they were only at the rate of ‘4, and in 
Boinbay there was a loss at the rate of £1°2 per cent.” 


Tue Great Eastern steamship was submitted to auction at 
Lloyd’s Captains’ Rooms, Royal Exchange, by Messrs. C. W. 
Kellock and Co., brokers, under instructions from the Great 
Eastern Steamship Company, on Tuesday, The first offer was 
£20,000, followed by one of £25,000. At this bid there was a 
pause, and the broker stated that if there was not an immediate 
advance he should withdraw the ship. Two offers of £26,000 and 
£27,000 followed, and the last bid made was £30,000. The broker 
then withdrew the ship, and expressed his readiness to receive 
offers by private treaty. There was a large attendance, but it was 
evident that ‘‘ business” was not intended. This, in fact, seemed 
to be the opinion of Mr. Kellock, who was not long understanding 
his audi , the pr dings only lasting twenty-five minutes. It 
may be mentioned that the capital of the Great Eastern Steam- 
ship Company is £100,000, and that she stood in the books of the 
company at the close of 1880 at £86,715. 


RETURNS are just issued by the local United States Consul on 
the trade between the United States and Birmingham and the 
surrounding district, including Redditch, Kidderminster, and 
Wolverhampton, during the last quarter of 1880 and the first three 
quarters of 1881. The total value of the trade during this period 
has been £875,322, a decrease on the previous year of £108,764. 
The figures for the four quarters respectively, in the order of 
pwede wat succession, are, £206,875, £209,513, £191,756, and 
£267,177. The decreases that affect the total occurred in the two 
middle quarters ending with March and June respectively. The 
last Sentember quarter shows an increase on a year k of 
£33,265. Very nearly one-half of the total goods exported during 
the four quarters are classed under the two heads (1) ‘‘ hardware, 
cutlery, steel, and iron,” and (2) ‘‘guns and materials.” Under 
the fist head the value is £209,546, and under the second 
£190,196. 

THE Welland Canal, connecting Lakes Erie and Ontario, which 
was successfully opened on the 16th ult., by the passage of the 
steamer D. A. Dickenson, is an important event for the corn 
grower of Manitoba. ‘The Dickenson is 300 tons burden, 150ft. 


long, 25ft. beam, and of 15ft. draught. As soon as the railway | 


from Prince Arthur’s Landing, Lake Superior, to Winnipeg has 
been completed, which will doubtless be next year, grain can be 
carried direct from the landing to oe On the other hand 
it only requires the canals between the latter place and Montreal 
to be deepened to a uniform depth with the Welland Canal to 
enable Canadian shippers to send grain from Manitoba and the 
Canadian North-West territory to Europe in specially built vessels 
without transhipment. Such craft would traverse upwards of 
2000 miles of inland navigation before entering upon their ocean 
voyage. The distance from Chicago to Montreal by the Canadian 
route is 150 miles less than that from Chicago to New York vid 
Buffalo and the Erie Canal, and by the latter route there are six- 
teen more locks and 894ft. more lockage than by the former. 


Tue last sale of ivory at Liverpool was the largest which has 
taken place for a long time. Manufacturers who were present tell 
us that the prices realised showed an advance of from 20s. to 80s. 
per cwt. the lots were sold. There were buyers not only from 
the English towns, but from America and the Continent. Ivory is 
very largely used in the Sheffield trades, more especially for 
hafting cutlery of allkinds. The demand for billiard and bagatelle 
balls, as well as for piano keys, has greatly increased of late years. 
One leading cutlery house made a calculation some time ago, 
which was suggested by a question put by a visitor. They 
estimated that to supply themselves with the ivory they needed 
for the handles of their cutlery, &c., they needed 1280 elephants 
every year, and that even on the basis that each tusk weighed 
2331b. In a magazine the question was recently put, ‘‘ What 
becomes of the ivory waste?” There is no ivory waste. In the 
cutting of the ivory, the powder which comes away is sold for 
making jelly. It has long been used abroad, and is now getting 
pretty well known in this country. It is sold at 4d. per Ib., made 
up into parcels, and is regarded as an excellent material for making 
jaly, particularly in the country, where calves’ feet are not 
always procurable when required. 


THE Cork correspondent of The Times, writing oD the 14th inst., 
says :—‘‘The Inman steamer City of Rome, from Liverpool for 
New York, arrived at Queenstown about 4.30 this evening. — She 
left Liverpool at 3 o’clock the previous day, and in the ordinary 
course she ought to have arrived at Queenstown in sixteen or seven ' 
teen hours. Her p ge down Channel was, however, a boisterous 
one. About two this morning, when off Arklow Light, she 
encountered the full force of a fierce gale. The seas, which were 
very heavy, swept the decks, sending the spray over the bridge and 
funnels, Her —_ was moderate, and for a short time she was 
only driven with sufficient power to keep her head to the sea 
The maiden trip of the new vessel has certainly been commenced 
under circumstances well calculated to test her sea-going qualities | 
Those whe came over in the vessel for the purpose of noting care- 
fully her movements state that the trial was perfectly satisfactory ' 
The engines worked smoothly, she rolled but little, and behaved 
well. e vessel came to anchor at Queenstown between Carlisle 
and Camden Forts, and here embarked 59 steerage passengers 
bmp with the number already on board, made up a total of 


twen 

reparng the cable are provided at every 500 metres dist 
e work has not been all plain sailing, as forests have had to 

be cut through, and from time to time rocks, which could 

not be removed in any other way, necessitated blasting operations, 


and 238 cabin passengers. The total number of souls: 
including the crew, was over 1600, The vessel was detained at 

eenstown until § o'clock, to have some slight repairs effected in 
the electric light machine , 
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THE BREWING EXHIBITION. 


Tue third annual exhibition and market of machinery and 
appliances used by brewers, maltsters, distillers, aérated water 
manufacturers and those who sell or use their productions, was 
opened on Monday at the Agricultural Hall, and remains open 
to-day and to-morrow. The whole of the ground floor and part 
of the gallery space is covered, and it is said that about 1100 
more square yards of space are let than last year. In the first 
year of the exhibition + was calculated that 35,000 members of 
the beer, wine, and mineral water trades visited it, in addition 
to twice as many of the general public, and last year the num- 
ber of visitors was far in excess of the previous year. On the 
present occasion 300 exhibitors are showing their products and 
manufactures, and they exhibit more than 2000 different kinds 
of articles. The frontage occupied represents over a mile, and 
the area exceeds 6660 square yards. The new methods of 
brewing introduced in consequence of the removal of fiscal 
restrictions last year are illustrated on a larger scale than in 1880, 
and they form an interesting feature. Malt is no longer taxed, 
the law does not prohibit the preparation of beer from untaxed 
substances, and the tax gatherer only looks to finished beer, 
whatever may have been used in its production. On the 
Continent the trade has been freer, or subjected to different re- 
strictions from those imposed in England, and this perhaps 
explains the fact that two of the three processes shown by four 
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exhibitors are of foreign origin. M.A. Manbré exhibits a set of 
plant for brewing from raw grain. It is made by Messrs. 
Henry Pontifex and Sons, of King’s Cross, and consists of a mash 
tun, converter, grair. strainer, wort purifier, and wort filter. The 
progress of the materials through the process being in the order 
in which we have given these names of the vessels. A brewery 
is at work at Birmingham on this system. 

The process is really very similar to Johnson’s brewing appa- 
ratus; described in our impression for the 11th February, 1881, 
but it is carried out in a slightly different way, and with perhaps 
more simple plant. The plant as exhibited is illustrated in the 
annexed woodcut. The grain to be treated, maize or rice 
generally, is kibbled and charged into the mash tun. Herea 
small quantity of dilute acid is added to it, or some malt is mixed 
with the grain. A 4in. copper coil of two rings is heated by 
steam at the bottom, and a revolving screw propeller is employed 
asarouser. After a certain length of time the mash is passed 
into the converter, which is a copper vessel containing a coil and 
rouser. In this vessel steam is admitted, and the starch that was 
contained in the raw grain is converted into dextrine and 
fermentable saccharine. From this converter the charge is 
passed to the grain strainer. The wort liquor runs from this to 
the vessel below, in which it is neutralised by a certain quantity 
of some reagent, as chalk, and boiled by steam, circulation being 
effected by the rouser ; from this vessel the wort either runs to 
the wort filter or is pumped thereto when the filter is above. 
This filter has a perforated wood bed, similar to that in the grain 
strainer, but the filtration is effected by means of an asbestos 
cloth, laid on the wood. From the filter the wort runs away to 
the wort copper, the remainder of the process of beer making 
being conducted in the ordinary way. This process produces 
wort at a much lower price than it can be produced from malt 
saccharine and other wort-producing materials now largely 
imported into this country. In Johnson’s system a filter press 
is employed to express all the wort from the grains, and this 
would probably be employed in the system described above. 
The Johnson Saccharum Company exhibit their system as already 
described by us. Several other brewers’ engineers are engaged in 
developing this system, and amongst these are Mr. A. Kinder, C.E., 
who has arranged his plant in such a way that the necessary 
high pressure may be ebtained in the converter without the use 
of prejudicially high temperature. This he secures by the use of 
air which is forced into the converter by a pump, which is also 
otherwise alternately employed to maintain a partial vacuum for 
certain parts of the process. This system we may describe at 
another time. Amongst other drawings exhibited by Mr. 
Kinder is a drawing of a twelve quarter brewery which has been 
built for £2700. And another is of a machine for turning malt 
on the growing floors. A fine collection of drawings of executed 
breweries and maltings is exhibited by Mr. W. Bradford, C.E. 
Messrs. H. Stopes and Co. also show drawings of maltings con- 
structed by them, and as proposed to be constructed with certain 
improvements. Messrs. Stopes are also exhibitors of brewers’ 
machinery, including a machine of German origin for cleaning 
the outsides of casks. The casks are caused to revolve upon 
india-rubber covered wheels and between a set of hard bass 
brushes. These makers have also adopted the grooved roller mill 
with rollers having differential speeds for bruising or kibbling malt. 
A well-made machine of this class is exhibited, the advantage 
derived from the use of the grooved chilled rollers being that 
the malt is granulated and not powdered, only a very small per- 
centage of flour being made. There is also on their stand acom- 
bined Simon’s automatic weighing machine and a magnetic 
apparatus for separating nails and other pieces of iron from 
grain. A small bottling machine or tool is sold for 25s. It isa 
very simple machine, and though made at so low a price will save 
a great deal of time in bot{Jing on asmall scale. Some remarkable 
fine copper work is exhii ited by Messrs. J. Shear and Sons in a 
new form of continuous sti!] and condenser, and in a very large 
coil for evaporating sugar and concentrating glucose, &c., in a 
Wetzell’s pan. It is about 3ft. in diameter, and contains about 


fifteen coils of 3hin. copper pipe bent or coiled without any 
irregularities or corrugations. They also show some excellent 
copperwork in a converter for Manbré’s process for the conversion 
of raw grain. <A well-made centrifugal yeast and sugar drying 
machine, with a suspended cage and arrangement of valve door 
in the bottom for the easy discharge of its dried contents is also 
shown. Itisillustrated by the annexed woodcut, as driven by a 


| 


SHEAR’S CENTRIFUGAL DRYING MACHINE. 


belt from shafting in the ordinary way, but one machine is 
shown with a combined steam engine. Some excellent copper- 
work is also shown by Messrs. Bindley and Briggs in a large open 
brewing copper, steam coils, and attemporators. 

The gas engine made by Mr. F. W. Turner, to which we have 
referred on previous occasions, is exhibited on the stand of 
aérated water machinery of Messrs. Barnett and Foster, who as 
usual exhibit a fine collection of well-made machinery of this 
class. Mr. Turner's engine is of the vertical type, and possesses 
the advantage of being at the same time a fast running engine 
and giving an ignition at each revolution. The engine will, 
moreover, run at high or low speeds, and is very economical in 
price. As it will run at a high speed and receives an impulse at 
every revolution, this engine should be applicable for driving 
small dynamo-electric machines for lighting purposes. 

Linford’s gas engine is exhibited in motion by Mr. J. Lilley. 
This is, as is well known, a high-speed engine, and runs very 
steadily. It was the subject of an important infringement case, 
reported in THE Enorveer of April Ist, 1881, which was 
decided in favour of Mr. Linford. The engine exhibited is 
of 3-horse power. 

Amongst the aérated water machinery is a large collection on 
the Mondollot’s system, manufactured by Mr. H. Favager. One 
of the chief features of this system is that it dispenses with the 
usual gasometer or gasholder, and renders the generation of car- 
bonic acid gas continuous and automatic and self-regulating. We 
shall illustrate some of these machines in another impression. 

A mashing machine, with self-revolving perforated rakes, is 
exhibited by Messrs. Whitlock and Smale. A _ cylindrical 
chamber is attached to the lower part of the grist hopper, and 
within it is an upward continuation of the cold liquor pipe. 
This vertical part of the pipe is fitted with a number of hollow 
radial arms at different parts of its length, the arms being per- 
forated on one side. The exit of the liquor or water from these 
holes causes the arms to revolve, and thus a spray is forcibly 
thrown upon the falling grist, and the arms thoroughly mix the 


WHITLOCK AND SMALE’S MASHING MACHINE. 


grist and liquor, and prevent the formation of lumps. The same 
makers show a number of attemporators made of corrugated plates, 
rivetted together, so that the corrugations form adjacent channels, 
in which the water entering at one end runs backwards and 
forwards until it finds its way out at the other end. These 
attemporators give a large surface at a low cost. 

Messrs. Lawrence and Co show some of their now well-known 
capillary wort refrigerators for from three to sixty barrel plants. 

Messrs. Hayward Tyler and Co. exhibit a fine collection of 
their well-known soda water and other machinery, and brewing 
plant and utensils. Amongst the former is an ingenious machine 
known as MacDonell’s rotary syruping, filling, and corking 
machine. This machine is supplied with bottles, and then per- 


forms these functions at the rate of from 30 dozen to 160 dozen 


bottles per hour, according to 


the size of the machine, 


Mr. James Galloway also exhibits soda water machinery, 
one machine being capable of making no less than 8000 dozen 
or 96,000 bottles per day. 

Messrs. J. MacEwen and Co. show some well made soda water 
pumps, with glass cylinders. The piston and the cylinder ends 
are nickelled, so that these pumps are likely to remain clean, and 
there is the advantage that the state of the inside of the pump 
barrel can always be seen from outsids. Messrs. Eugene Geraut 
and Co, are also amongst the exhibitors of aérated water machi- 
nery and apparatus. 

Several manufacturers exhibit the now well-known hydraulic 
filter presses. Amongst these are Messrs. 8. H. Johnson and 
Co., A. W. Johnson and Co., Messrs. Hayward Tyler and Co., 
and Messrs. Musto and Co. The first named show some very 
large filter presses with square plates, a number of which have 
been made for a very large grape sugar manufactory in the 
United States. The most curious of the very many purposes to 
which these presses are now put in the arts and manufactures and 
industries is the filtration of sewage sludge. The sludge is dried 
and caked, so that it is easily removable and ready for use in what- 
ever way it can be applied. Messrs. Johnson and Co, are now 
making large presses for the Coventry Sewage Works for this 
purpose, By brewers they are used largely now as yeast presses, 
and will probably be more used for expressing wort from the 
mash in the raw grain process of wort making. 

A simple grain measure is shown by Messrs. G. Waller and 
Co., who also exhibit Smith’s steam stoker as applied to a 
Cornish boiler. The fire-bars in this arrangement have a slow 
rocking motion given them by excentrics arranged so that the 
horizontal movement is much greater than the vertical move- 
ment. Steam engines are exhibited by several makers, and 
amongst them is a small 2-horse power vertical englne, by Mr. 
E. 8. Hindley, fitted on a bed-plate with a hoisting drum worked 
by friction gear, put into or out of gear by the brake lever. 
The arrangement is simple and well adapted for lifting casks, 
sacks, &c. 

It should be here remarked that credit is due to Mr. 
Dale for his ful organisation of this exhibition and market, 
and for the satisfactory catalogue of the articles exhibited and 
of the exhibitors’ names. This is tolerably free from intrusive 
interleaved advertisements ; they are nearly all in the proper 
place, at the end. The index to exhibitors is seemingly without 
fault, but the subject matter index could be considerably im- 
proved if Mr. Lucian Wolf, the editor, would employ a little 
technical assistance. Exhibitors should insist on this catalogue 
being as correct as possible, as careful brewers and other visitors 
will preserve it from year to year, so as to have means of refer- 
ence to the names of the manufacturers of the articles they saw 
in the exhibition. 


BREWING AT CAPE HILL. 

On page 296 we give a perspective view of a very fine brewe! 
erected at Cape Hill, near Birmingham, for Messrs. H. Mitchell 
and Co., from the designs and under the superintendence of 
Messrs. Scamell and Collyer, consulting engineers and architects, 
Westminster. Of this brewery we shall give further illustrations 
and description in another impression. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Business on ‘Change in Birmingham to-day—Thursday—and in 
Wolverhampton yesterday was not conspicuous in extent, but 
prices were generally very tonnes and the hope of which I last 
week wrote as distinguishing the market, that there will be no 
further rise this year, was ripening into conviction. Most mill and 
forge proprietors reported themselves well to do in all leading 
departments but boiler-plates; and for boiler-plates the current 
demand is larger than for some time past. 

The chief feature of this afternoon’s market was the strength of 
the best thin sheet makers. All these asked the full rise of £1 per 
ton, which a weck or two ago I reported that some of them were 
obtaining. The new prices at works for singles, to 20 w.g., of 
Messrs. E. P. and W. Baldwin, of the Wilden Ironworks, near 
Stourport—one of the leading houses in the trade—were as follows : 
—‘* Severn” brand, £12; Baldwin-Wilden brand, B., £13; B.B., 
£14; B.B.B., £15; charcoal, £17 10s.; best charcoal, £20 10s.; and 
E.B. charcoal, £22 10s. The prices of doubles, 21 to 24 w.g., are 
30s. above singles; and the prices of trebles, 25 to 27 w.g., are 60s, 
above singles. And one or two houses are refusing to book more 
orders than they already have on hand even at the £1 rise. Messrs. 
Crowther Bros. and , of Kidderminster, for instance, have 
issued the following circular :—‘‘ Adverting to our circular of the 
28th ult., notifying an advance of 20s. per ton, orders have since come 
in so freely that we are obliged to withdraw all quotations and price 
lists, and can only enter further orders at prices to be Ss 
agreed.” This firm started a new mill ten weeks ’ Kk: 
two months ahead, they do not care to commit themselves further. 
It is satisfactory that a good —- of the orders posenty 
booked are upon home account, London and the North of Englan 
taking a g supply of sheets for stamping and for working-up 
purposes, 

Galvanising sheets remain in brisk request. A good qualit; 
of singles were quoted at from £8 to £8 10s.; doubles, £9 10s.; an 
latens, £11. Whilst the majority of the firms were content with 
the difference of from 20s. to 25s. between singles and doubles, 
there were some who to-day required the full 30s., as well between 
singles and doubles as between doubles and latens. 

The makers of galvanised sheets sought, some of them, a further 
rise of from 5s, to 10s. upon the rates of a fortnight ago, but as a 
rule last week’s doce! | prices ruled both yesterday and to-day. 
Still, makers did not hesitate to declare that if spelter continues to 
rise, galvanised sheets must be again advanced. The markets to 
which shipments are now mostly going are New South Wales, 
Victoria, Valparaiso and the River Plate, the Cape, India, and 
Canada, with Norway and Sweden. 

Hoops keep in request. The prices to-day at works are £6 15s. 
as a minimum, but the more general quotations were £7 to £7 5s. 
For export to the United States, the hoops being mostly cut to 
lengths, the price is a further 5s. per ton; and yet another 5s. if 
they are of the fifteen-sixteenths width. 

The tin-plate makers reported themselves busy on account of 
Australia, the United States, and several European markets. The 
leading merchant firm which ships these goods to the United States 
was credited yesterday with having recently bought no fewer than 
4000 boxes. The demand runs mostly upon coke sorts, which were 
quoted to-day at 17s., up to 19s. for best. For charcoal 22s. 
box was the general figure. These figures are a rise of from 1s, to 
2s. per box upon three months ago. 

e local demand for steel in most 5 dap of most descrip- 
tions is steadily increasing, most activit ing seen in mild steel 
billets for rolling down into sheets. ere were a large number 
of steel sellers present last week, representing the —— centres 
of production, including Lancashire and South Wales and York- 
shire, but the bulk of them came from Sheffield and Rotherham 
and other parts of South Yorkshire. Alike crucible and Bessemer 


steel of sections and qualities were on abundant offer, and the 
manufacturers of the erectile metal were selling Bessemer materia} 
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alongside their own, This kind of thing has become customary 
now in consequence of the large amount of Bessemer which, as 1 
have reported long ago, is being used hereabouts for ae to 
which two or three years ago only crucible steel was applied. 

The prices asked for Bessemer were an advance of between 5s, 
and 7s, 6d. per ton, according to quality, upon the rates which 
prevailed a fortnight or so before the quarterly meetings came off, 
and this advance was the first which the makers of cultivating tools 
and other buyers in the midlands have had to pay since the revival 
in trade set in. Bessemer bars ranged from £7 10s. to £8 and 
£8 10s., according to quality, and delivered in the Midlands, or at 
works in Sheffield 10 per cent. less. Billets were about £6 10s. to 
£7 and £7 10s. per ton. 

Crucible steel varied from £20 to £55 per ton delivered, accord- 
ing to the purposes for which it was intended to be applied. The 
quality mostly used for ‘‘steeling” shovels and rps was about 
£22 per ton; pick steel £25; and axe £35 to £40, The highest 
priced steels were bought chiefly for tool turnin per ge The 
steel made by Messrs. Osborne and Co., Sheffield, and which is 
known as “‘ Mushet’s Patent,” was pri as usual at 1s. per lb. 
Merchants who buy crucible steel for export expressed themselves 
as insufficiently confident of the permanence of the revival to 
make them eager to place large orders. It often happens that at 
the quarterly gatherings a good quantity is bought for export to 
India, of a very cheap quality, and that on Australian account 
some fair orders are placed, and a large business is done likewise 
on account of the European Continent. It cannot correctly be 
said that on this occasion the demand on account of these markets 
was very active, 

Pig iron was not universally codee as strong as it was this day 
week ; yet there were no quotable alterations. Part-mine melting 
iron was 47s. 6d., and forge iron of the same quality 45s.; while 
best, made by the same firms, was 60s. All-mine iron was stro’ 
“—_ ; hematites were 72s. 6d. to 75s., but without securing muc' 


e. 

Coal was in active demand at the recent rise 

The Patent Shaft and Axletree Company, of Wednesbury, on 

y, adopted experimentally the Brush system of electric 

lighting, in lieu of gas lighting, at the section of its concern 
known as the Old Park Works. One of Fairley’s 20in. horizontal 
engines supplied the motive power, and worked one of Brush’s 
16-light machines. Seventeen lamps were distributed through the 
different shops, foundries, and yards, and a steady, soft, mellow 
light was obtained. With one or two extra lamps, the men will 
be able to carry on their work with a comfort unattainable under 
the old system. As the men look upon the new system with 
favour, it will, in all probability, be eventually adopted throughout 
the whole establishment. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent, 


Manchester.—The iron market here so far as the demand for pig 
iron is concerned seems to have quieted down a little during the 
past week. The easier tone reported from Glasgow, and the ascer- 
tained fact that there is a good deal of iron in second hands which 
must sooner or later come into the market, have no doubt in- 
fluenced buyers in holding back, whilst most of the large consumers 
are so well covered for the present that they are in a position to 
wait if there is a probability of the market turning in their favour. 
Here and there sellers have been easier to deal with, but it cannot 
be said that the market is really weaker, as makers have so little 
iron to offer for this year, and are still disinclined to sell forward? 
that they are not at all anxious to press sales, and where any busi- 
ness is done it is for the most part at about late rates. Lancashire 
makers of pig iron have made a few small sales during the week at 
their full fist rates of 48s. for No. 4 forge and 49s. for No, 3 
foundry, less 24 delivered equal to Manchester. Outside brands 
coming into this market are still practically limited to the Lincoln- 
shire and Derbyshire makes, but of these the quantity offering is 
now very limited, and for some brands buyers with orders of any 
considerable weight to give out find great difficulty in placing them. 
For delivery equal to Manchester quotations remain at 49s. to 50s. 
for Lincolnshire, and 50s. to 51s. less 24 for ordinary brands of 
Derbyshire iron. Middlesbrough iron delivered equal to Man- 
chester is quoted at about 51s, to 51s. 3d. per ton net cash for 

.m.b,, but at these figures little more than a nominal busi can 


under the style of E. T. Bellhouse and Co., who have been long 
known for their hydraulic machinery and presses, and their iron 
houses and bridge work. Amongst the work turned out by the 
firm were the whole of the iron houses for the Peruvian Railway ; 
the bridges for the South Junction and Altrincham Railway ; a 
number of stations for the Lancashire and Yorkshire Railway; and 
more recently, the new bridge over the river Irwell at Throstle 
Nest, of which a description was given in THE ENGINEER; whilst 
the firm have been largely engaged in important local Corporation 


work, 

In the coal trade of this district a steady demand is maintained 
for all descriptions of round coal, both for house-fire and iron- 
making erie and the pits are kept on full time. Engine 
classes of fuel, although going off fairly for mill purposes, hang 
rather in the market, owing to the increased production of slack. 
For round coals ie are firm with an upward tendency, but 
engine classes of fuel if anything are rather weak, although not 
actually quoted at lower rates. The average prices at the pit are 
about as under :—Best Wigan Arley, 9s. 6d.; seconds and Pem- 
berton four-feet, 7s. to 8s.; common round coal, 5s. 9d. to 6s. 3d.; 
burgy, 4s. 3d. to 4s. 6d.; and slack, 3s. up to 3s. 9d. per ton 
according to quality. 

Steam coal delivered at Liverpool or Preston is Fons at about 
7s. 3d. to 7s. 6d. per ton, but the business doing during the week 
has been only moderate. 

Barrow.—There is no doubt that we shall have a very good 
winter’s trade in the hematite pig iron department, as the 
demand coming to hand for forward delivery is not only equal to 
that of the past few weeks, but shows even a better inquiry still. 
Prices are steady and firm, although practically unchanged from 
last quotations; No. 1 Bessemer, 62s. 6h. per ton; No, 2, 61s. 6d.; 
and No. 3, 60s.; No. 3 forge, 60s. per ton; all at makers’ works. 
The production of pig iron at the furnaces is the same as for some 
time back, but this is likely to be increased in a very short time, as 
makers are preparing to put into blast the furnaces at those 
works which have been for some time undergoing a thorough 
repair, and they are already lighting them. e blowing-in of 
these furnaces will further increase the receipts on the local rail- 
ways, which have during the past week or two showed a very 
appreciable increase in the revenue. The demand from America 
and the Continent is well maintained, but orders are now bei 

ked for forward delivery In steel, makers are well sol 

forward, and new orders are being booked for contracts that cannot 
be completed this year. The demand for steel rails shows an 
increase, and a heavy output of this class is being made. Steel 
fan and tram sections are doing a good business, Iron ship- 

uilders are fairly supplied with work, but are not so busy as they 
were a short time ago. New orders are being mentees | Other 
industries doing a fair business. Iron ore in good demand. Coal 
in good demand. Shipping brisker. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE first note of dispute in the coal trade has been raised this 
week, and in an old region of disturbance—at Thorncliffe. A 
meeting of the miners employed at the Thorncliffe Collieries has 
decided to ask that the 5 per cent. recently conceded be returned, 


or, in other words, that the miners have an advance in wages to the | 


extent of 5 percent. One of the resolutions passed ran thus: ‘‘ That 
a strong organisati gst the miners of the district is necessary, 
in order to enable them to obtain a fair proportion of the fruits of 
their labour.” Mr. William Chappell, secretary of the Rotherham 
District Miners’ Association, said he had not yet lost hope that the 
miners of South Yorkshire would become united as one body. The 
lessons they had been taught during the last few years were suffi- 
cient to make men sacrifice almost anything to better their position. 
Men were joining their ranks in various parts of the district, and 
he had confidence that a better state of affairs was approaching. 
The miners knew perfectly well they were being subjected to all sorts 
of tricks, by which to reduce their wages. When miners get an 
advance of wages all the world knew, but the world did not 
know to what extent miners’ wages were reduced on the most 
absurd grounds. The outlook of trade, he held, was exceedingly 
romising ; more so, indeed, than it had been for several years. The 

t judges of trade in the kingdom were sanguine that a run of 


h 


done with consumers here. 

Hematites are in good demand, and are firm at about 70s. per ton 
less 24 for foundry qualities delivered into this district. 

In the finished iron trade there are no signs of any . off in 
the activity which has prevailed for the last few months. Makers 
all through this district continue as busy as they can possibly be, 
and in many cases could fill their books far into next year if they 
were disposed to accept forward contracts at present rates. 
Inquiries for export are not quite so brisk as they were, and the 
increase in freights which is coming into operation at Liverpool 
may probably tend to check further new business; but there are 
cull foams deliveries to be made on account of old orders, whilst 
home requirements are improving steadily, consequent upon the 
increasing activity in many of ha tention iron consuming branches 
of industry. For delivery into the Manchester district bars are 
now quoted at £6 10s. to £7 per ton, and £6 15s. represents the 
actually realised price for good local brands, whilst for small 
parcels, or anything like deferred deliveries, some of the makers 
will not now take anything under £7 per ton. Other descriptions 
of finished iron are stiff in proportion. 

Following the personal inquiries which I have made amongst the 
principal employers as to the condition of the engineering trades 
in this district, and the results of which I briefly gave last week, it 
will be interesting to add a summary of the last reports sent in by 
the men from the various branches of the Amalgamated Society of 
Engineers. These continue to show, if only a slow, still a steady 
improvement throughout the United Kingdom. There is again a 
decrease—this month of fifty—in the number of men out of em- 
ployment, and of this decrease a considerable proportion is credite¢ 
to the Manchester district, where out of about 4500 members there 
are now but a little over 100 on the books receiving donation as out 
of employment, and there is a decrease of twenty as compared with 
the previous month’s returns. Throughout Lancashire, the reports 
from the various districts, although still not what = be called 
satisfactory, are, on the whole, more favourable. All through the 
Manchester district trade is returned as moderate, with in some 
cases improving; Liverpool, Birkenhead, Bolton, Bury, Chorley, 
Blackburn, Darwen, Heywood, Hollinwood, Oldham, Patricroft 
Radcliffe Bridge, Staleybridge, and Widnes are also all returned 
as moderate, whilst Barrow-in-Furness is reported as moderate and 
good, Farnworth and Ramsbottom as good, St. Helens improving, 
and the only places returned as actually bad are Ashton, Stock- 
port, and Wigan. 

Satisfactory reports have also been received from the foreign 
branches, In the north of France work appears to be good, as all 
the members are reported in employment, whilst in the United 
States trade generally is returned as improving, and in connection 
with this I may mention that the agent of an American engineering 

has during the past week been endeavouring to hire men in 
Manchester to go over to the United States. 

The engineers’ strike in the Blackburn district, where several 
firms gave notice of a reduction in wages, has terminated by the 
men returning to work on the old terms. 

7 death of Mr. E, T. Bellhouse, which took place last week 
at Southport, there has passed away one of the early founders of 


would be experienced during the next five or six months. 
The iron trade had improved, and prices had advanced considerably. 
The coal trade also had improved wonderfully during the last few 
weeks, and coal was at present selling in the London market at 
26s. per ton, Coalowners and merchants had advanced their prices 
1s. 6d. a ton, and a portion of these advances was due to the 
miners. I anticipate that the agitation at Thorncliffe will be the 
beginning of a general movement among the miners of South 
Yorkshire for an advance of wages. 

Admiral Skestokoff, of the Russian Imperial Navy, who paid a 
one day visit to Sheffield last week, was the guest of Mr. George 
Wilson, chairman and managing director of the Cyclops Steel and 
Ironworks (Messrs. Charles Cammell and Co., Limited). The 
Admiral, who was attended by Captain Leontieff, Lieut. Poretch- 
kin, and Lieut. de Ribas, is the recently appointed Chief Constructor 
of the Russian Navy. He witnessed the principal processes at the 
Cyclops Works, including the rolling and casting of armour-plates, 
particularly the new compound Wilson plate, with which he 
was much struck, The Admiral and suite afterwards lunched at 
the offices of the company. 

I have authority for contradicting the statement which has 
appeared that the Dodworth Silkstone Colliery has been purchased 
by Messrs. B. Whitworth and Brothers, of Manchester. The pro- 
perty has not been offered for sale, and cannot be, except under 
the order of the Court, and no order of sale has yet been made, or is 
likely to be for some time to core. 

There is no change to report in the cutlery and general steel 
trade this week. Trade is brisk, particularly in the higher classes 
of cutlery and Bessemer steel. 

Messrs. W. W. Harrison and Co., Montgomery, Wales, have 
Pert the only first-class award for electro-plate at the Adelaide 

ibition. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last might be described as, on the whole, a steady one. The slight 
fall of prices at Glasgow has had the effect of putting an end to 
the anxiety lately evinced by buyers of all kinds to contract for 
future supply. Shipments continue to be very good, and this 
taken in conjunction with the diminished production now in full 
operation, will probably cause a considerable diminution in stocks 
at the end of this month. No. 3 g.m.b. pig iron was sold on 
Tuesday at 42s. 9d. per ton f.o.b., but towards the end of the 
market no more than 42s. 6d. could be obtained. The price of 
warrants still continues abnormally low, showing a continued 
desire on the of the holders to realise, and indicating a fear 
on their that we shall see lower prices before long. 

The reduction of output of the blast furnaces has been effected 
in most cases by allowing the blast to enter the furnaces through 
small tuyeres specially constructed. Inasmuch as by this means 
the total quantity of air entering the furnace in a given time is 
curtailed, without diminishing the pressure, combustion is propor- 


the engineering trade in Manchester. The deceased gentleman, 
who held a high position in his profession as an engineer, was born 
in 1816, and was the grandson of Mr. David Bellhouse, who 
established the Eagle Foundry, which, under the management of 
Mr. EB. T. Bellhouse, who entered the establishment forty years 
ago, was ultimately developed into the large engineering wor! 


tionately retarded, and consequently the amount of iron smelted 
is diminished. In two cases furnaces have been altogether put out. 
but this would have taken place in any case, as the needed 
re-lining. The third plan for limiting the output of Cleveland 
iron which has been adopted by Messrs. Bolckow, Vaughan, and 
Co., Witton Park, is simply to change the furnace from smelting 


ks | Cleveland ironstone ic smelting hemavite. This method tends to 


increase the quantity, and, therefore, lower the price of hematite 


pigiron. 

the strike at the Clay-lane Ironworks has come toan end. The 
men returned to work on the understanding that they would in 
future only have to charge eighteen rounds per shift instead of 
twenty-four, which they did previous to the restriction. This 
strike lasted about three days, and must have been a serious loss 
to the owners of the works as well as to the workmen. Manu- 
factured iron remains in steady demand. The contracts made 
week by week are re in excess of the quantity worked 
off. The minimum price of ship-plates remains nominally at 
£6 5s., but £6 10s. has been obtained in several cases for e 
quantities. Angles are to be had at £5 15s., and bars about the 
same price. 

A meeting was held at Middlesbrough on Monday to consider 
the advisability of erecting a monument to the memory of the late 
John Vaughan, partner of Mr. Bolckow. The meeting was well 
and influentially attended, and a great deal of enthusiasm was 
displayed for the object in view. A committee was formed to 
obtain subscriptions, and several large sums were promised then 

e recent gale which passed over the country has done t 
damage in the Cleveland district. e most poor Boe case is that of 
a foundry belonging to Messrs. Smith and Stoker, of Stockton-on- 
Tees. A portion of the building was blown down, killing six men, 
including the manager, who was also son of one of the ners, & 
foreman pattern-maker, and the time keeper, and wounding several 
others. At Redcar, on the coast, roofs were completely stripped of 
their slates, walls were blown flat down, and chimney stacks were 
upset, and either lay helplessly on the roofs or fell down bodily 
into the streets. The loss in shipping, and especially in fishi 
boats, has been something fearful. Although the storm approach 
from the south-west, the gusts of wind which did most damage 
were from the north, indicating that the storm was a rotating one, 
or of the nature of a cyclone. 

The helpers’ strike at Sunderland is gradually coming to an end 
by the supercession of the men on strike by others from a distance. 
Now that they are getting beaten they are beginning as usual to 

ve in, and to make a virtue of necessity. At a meeting held a 

1y or two since, they passed a resolution that a section of them 
might be allowed to return to work. Their places are, however, 
filled by others, and it is doubtful whether they will be received at 
the yards on any condition whatever. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE tone of the Glasgow warrant market has been less firm this 
week, and both warrants and makers’ iron have been in less 
demand. As the season for continental shipments is now almost at 
anend, the consignments in that direction are getting small. This 
has, of course, its influence in diminishing the general bulk of the 
shipments abroad ; but those of the week, which were unex- 
pectedly small, were likewise redu by the extremely violent 
weather at sea. Founders and other home manufacturers are using 
a large quantity of Scotch pig iron, and also increasing quantities 
of Cleveland iron, the imports of which are at present large. 
With respect to these latter, too, it is perhaps well to explain that 
they usually increase at this season,-on account of merchants pre- 
paring for the probable interruption of the canal navigation. The 
putting-out of furnaces in Scotland has, as yet, had no effect upon 
the storing of pig iron, for in the course ef the past week about 
4000 tons were added to the stock in Messrs. Connal and Co.’s 
stores. These now contain upwards of 600,000 tons, or about 
140,000 tons more than at the same date last year. This state of 
matters, together with the small shipments and moderate demand 


for makers’ iron, has this week induced a number of holders to _ 


sell, with the result that prices are easier allround. There are 
105 furnaces in blast, as compared with 111 at the same time last 
year. 

Business was done in the warrant market on Friday at 52s. 14d. 
per ton. On Monday, owing to the influences referred to above, 
there was a rapid fall from 52s. to 51s., whilst on Tuesday the 


market was irregular, with transactions at 51s. 3d. to 50s. 10}d.,- 


and 51s. 2d. cash, and 51s, 3d. to 51s. 2d. and 51s. 44d. one month. 
The market was depressed on Wednesday, when business was done 
at 50s. 10d. to 50s. 3d. cash. To-day--Thursday—being a holiday, 
no market was held. 

As indicated above, makers’ quotations, or rather the prices of 
makers’ iron in the market, are lower this week :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, is quoted at 61s.; No. 3, 
52s. 6d.; Coltness, 62s. and 53s.; Langloan, _ 638. and 58s. 6d.; 


Summerlee, 61s. and 52s.; Calder, 61s. and 53s. 6d.; Carnbroe, - 


54s, 6d. and 51s.; Clyde, 53s. and 50s. 6d.; Monkland, 52s. 6d. and 
50s.; Quarter, ditto, ditto; Govan, at Broomielaw, 52s. 6d. and 
50s.; Shotts, at Leith, 62s. 6d. and 53s. 6d.; Carron, at Grange- 
mouth, 53s. 6d. (specially selected, 56s.) and 52s. 6d.; Kinneil, at 
Bo'ness, 52s. 6d. and 50s.; Glengarnock, at Ardrossan, 55s, and 
= = Eglinton, 52s, and 49s.; Dalmellington, 52s. 6d. and 


The position of the malleable iron trade continues very satis- 
factory, and large shipments of iron manufactures are taking place 
from the Clyde. The past week’s shipments comprised £45,000 of 
machinery, of which £22,000 was sugar-making; £16,000 locomo- 
tives for Calcutta, and a mill, valued at £4800 for New Zealand ; 
£4300 sewing machines, of which £2410 went to Gothenburg, £1380 
to Rouen, and £500 to Montreal ; £39,900 manufactured goods, of 
which £13,000 were steel rails for Galveston, £9900 for Rangoon, 
£8500 for Montreal, £5700 for Calcutta, £2000 for Boston, and 
£1000 for Spain. 

The coal trade has been active during the week, there being a 
good demand at the slightly advanced prices. The stormy weather 
has to some extent jepeed operations in connection with the 
shipping department of the trade, but there appears to have been 
rather more doing in household coals for home use; steam coals for 
home manufactures also being in good request. It has been 
ascertained that in the course of the past nine months 3,220,000 
tons of coals have been brought into Glasgow from the various 
colliery districts in the West of Scotland. Of this quantity 
between 300,000 and 400,000 was shipped abroad. ; 

In the West the miners are expected to keep quietly at work 
till the end of the present month, when they will iook for the 
advance of wages which some of the employers are said to have 
promised them. The Executive Board of the Fife and Clack- 
mannan miners met at Dunfermline on Saturday, and, after 
hearing reports as to the condition of trade from the various 
districts, passed a resolution to the effect that if an advance of 6d. 

r day is not conceded by the 1st November, the miners will not 
be held bound to work more than five days per week. ‘ 

The Mining Institute of Scotland hada ting at Hamilton— 
Mr. Ralph Moore, Inspector of Mines, presiding—towards the 
close of vast week, when Mr. F. J. Rowan, of Glasgow, read a 
paper on the subject of firing boilers by gas. Mr. T. L. Galloway 
afterwards read a — on mining surveys, and both commu- 
nications were favourably criticised by those present. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE western part of Wales has been en féte this week owing 
to the visit of the Prince of Wales, and the — ceremony 
of the new dock at Swansea. When completed I shall notice the 
dock at greater length. At present the date having been fixed for 
the opening at too early a time, and carried out so as not to 
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inconvenience his Royal Highness, I only 
notice it cursorily. It is situated on the east 
of the river Tawe, in Fabians Bay. It 
will be called the Prince of Wales Dock, will 
contain 23 acres of water, length 2320ft.., -» and 
breadth from 500ft. to 340ft.; depth 35ft. At 

spring tides there will be 23ft. of 
water in the dock, and 33ft. on the cill, 
In addition there is to be a dry dock, which will 
shortly be commenced. Some idea of the work 
accomplished is given from the fact that as much 
as a million and a-quarter cubic yards of earth 
have been excavated within the old east pier, 
while the excavation outside of the pier amounts 
to 300,000 yards. Six coal tips are to be erected, 
five for the Great Western and one for the Mid- 
land. The whole of the bridges for this work 
have been supplied by Messrs. Brettell, of Shrub 
Hill, Worcester. 

I am assured by a prominent gentleman at 
Swansea that every every effort will be made at 
the next session to carry the Swansea and 
Rhondda Railway Bill. Having greater accom- 
modation, Swansea must prepare vigorously to 
find more exports. At present the coal total 
remains under 20,000 tons considerably, while 
Cardiff rarely falls below 100,000 tons per week. 

A new line has been sketched out, which seems 
to me an easyone. It is from Swansea to Neath ; 
then, utilising the Neath Canal, will get by easy 
gradient to Penderrin; leaving Hirwain on the 
right, reach the Taff Vaur Valley near Cefn, and 
be in direct communication with the London and 
North-Western; Brecon, Great Western; and 
with the Rhondda by way of Taff Vale. This 
will open out tothe Great Western an alternative 
route for that of the Abernant Tunnel, which 
some day I expect to see abandoned. Still 
another line is to be brought forward at next 
session, and this by the Taff Vale Railway Com- 

y, which proposes to construct a line from 

Ynysowen to Castle Pit, Cyfarthfa, then by the 
other collieries into Cyfarthfa Works. This new 
line will enable the Taff Vale to work all the 
Cyfarthfa traffic. 

The staple trades of the district are in good 
condition, though a little interfered with by the 
royal festivities. 

There has been an important meeting of coal- 
owners at Cardiff, when amongst other questions 
the new regulations with regard to blasting were 

. , and it was considered that if insisted 
upon the supply from the important collieries of 
Wales must fall considerably short of the demand, 
especially if, as now ap probable, that de- 
mand should be sustain throughout the winter. 

The Welsh iron and steel trade is good, and 
prices still continue to look up. Like the coal 
trade it wears a healthy look, and a great deal of 
animation 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue Encineer at 
which the Specification they require is referred to, insicad 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in ood of turning to those pages and 

tinding the numbers of the 


Applications for for Letters Patent. 


*,* When — have been “‘communicated” the 
mame an dress of the communicating party are 
printed in italia 
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4406 Fasrics, T. Thorpe, Nottingham. 

4407. Gas Exggres, J. Drake & R. Muirhead, Maidstone. 
4408, Compotxp MaTeria.s, W. allender, London. 
4409. TeLecrarn Conpuctors, W. Callender, London. 
4410. Woopen Hoops, W. Morgan-Brown.—(H. FP. 

Campbell, U.S.) 

4411. Mass Tuns, G. G. Cave, Castle Green, Bristol. 
4412. Foop for Animaus, E. Wylam, Southwark. 

4413. Wort Fitter, G. G. Cave, Bristol. 

4414. ee E. A. Brydges.—(Dr. Kronecker, 

Berlin. 

. CoLtiery Wacons, R. Hadfield, London. 

. Furnaces, T. Hudson, Manchester. 

7. Music Stanp, J. J. Gilbert, New Romney. 
Caccininc Orgs, R. Mackenzie, London. 

. Parer Pup, D. O. Francke, Sweden. 

TEL EPHONIC 8. Pitt.—(I7. Paterson 

C. R. Scribner, U.S.) 

4421. TeLeruone Lives, G. Pitt.—(C. Buell, U.S.) 
4422. SPINNING TureEaps, T. Briggs, Manchester. 
4423. States, W. A. Barlow, London. 
4424. Covertscs of Veunicces, E. Gilbert and D. 

Sinclair, Dundee. 

4425. Heatinc Rooms, T. ley. 
4426. Macuines, H. 

Creelman, Canada. 

. Pree Joints, E. Mawbrey, Market Harborough. 
. TELEPHONIC Apparatus, A. Bennett, London. 
. PREservine Hay, C. W. F. Swarhrick, London. 

Bicyc gs, T. T. Harrison, Bristol. 

. TaBLes, H. Newton.—({J. Jorgenson, U.S.) 

. Looms, J. Barbour.—(A. Coulter, Kasen.) 

. A. Clark “Ce. Rasmusen, U.S.) 

34. TRicycuEs, A. Clark. N. Silver, Auburn, 
and C. E. Page, U.S.) 

4435. Sme.trsc Ores, J. W. Chenall, Morriston. 

4436. Lupricatine, G. Pitt.--(D. D. Coath, Rangoon.) 

4437. Hats, &c., W. R. Lake. —(W. A. Boglin, Brook- 
lyn, and G. Yi ule, Newark, U.S.) 
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4438. HorsesHogs, J. Welsby, West Derby. 

4429, Exvecrric Lamps, J. Jameson, Akenside-hill. 

4440. Inpicators, A. Budenberg.—(C. F. Budenberg 
ond B. A. Schaeffer, Buckrau Magdeburg.) 

4441, Nrrric Acip, &c., J. Drucker, Manchester. 

4442. Securninc Hanpves, C. Ezard, Manchester. 

4443. Wort, T. Webb, Clapton Park. 

4444. CoaTixcSurraces, Lake.—(H. Reusch, Germany.) 

4445. Screws, &c., W. R. Lake. wey Serew Com- 

pony, Incorporated, Jersey, U.S.) 

Workrno Pomps, 8. Lee & T. Allison, Huddersfield. 
. Foop, W. White, London Wall. 

ELEcTRO-MAGNETS, J. Imray. Stearns, U.S.) 

4449. Brusurne, F. Stansfield, Bradford. 

4450. TeLEPHoNIC ComMUNIc! ations, J. Imray.—(J. 

Milton Stearns, jun., Brooklyn, U.S. 

4451. Discuarcrnc Torpepogs,P. Brotherhood, London. 
4452. Couptines, W. L. Wise. —(L. Mégy and J. de 
Echeverria, 
4453. Locks, J. M ibbins.—(J. du Bois, U, S.) 
4454, Measuring, J. T. Sprague, Bir 
13th October, 1881. 
4455. Barrertes, J. W. Swan, Newcastle-on-Tyne. 
4456. Furwaces, W. Black, South Shields, and T. 
Larkin, East Jarrow. 
4457. Bieacuine Jute. T. G. Young, Penicuik. 
4458. Vacucum Pumps, W. H. Akester, Glasgow. 
4459. Grixpinc CURLING ag A. Kay, Haugh. 
4460. TenteRine, &c., Fasrics, J. L. Norton, London. 


4461. 
4462. 
4463. 


Kees, J. Storer, Glasgow. 

Pumpine MACHINERY, J. Gill, Edinburgh. 

CORKSCREWS, J. Pitt & J. No srove, Birmingham. 

4464. ComBING Woot, W W. Terry and J. Scott, Bradford. 

4465. Woven F ABRICS, J. Lodge, Hudders- 
field, and M. Oldroyd, York. 

4466. Kwrrrixc W. Dexter, Nottingham, 

J. H. Miles, Birmingham. 

CIGAR-HOLDERS, ca Friedlander, London. 

Lockrne Screw Nut, C. Challis, Homerton. 

. FuRNiTURE, J. Middleton & G. Scott, Birkenhead. 

4471. Trowexs, T. Tyzack, Sheffield. 

4472. ELEcrric Meter, C. V. Boys, 

4473. Preomatic C. D. Abel.—(P. Rimach- 
losky and W. Tagaitschinof:) 

4474, Motors, W. L. Wise.—(L. Megy, Paris.) 

4475. Topacco Pires, D. T. Powell, London. 

4476. Boat-petacuine Gear, A. Simey, Sunderland. 


14th October, 1881. 


4477. Gymnastic Apparatus, A. Turner, Birmingham. 
4478. Exectric Lamps, R. Harrison, Newcastle-upon- 


Tyne. 

4479. Evurericat Sprinos, F. Joynes, Sheffield. 

4480. Umpretias, W. Thompson.—(/. Ganilh, Paris.) 

4481. Rorary Pump,L. Groth.—(H. Himmelman, Sweden.) 

4482. Fryers, J. W. Naylor & T. Thompson, Keighley. 

4483. Pumps, R. Hosking, jun., and W. Blackw 
Dalton-in-Furness. 

4484. SLepcers, W. Barnard, Springfield. 

4485. Steam Borvers, G. Stevenson, 

Oxsrarnixe Oxrpes, J. B. Readma’ Glasgow: 

Lamps, A. A. B. Bennett, King’s Heath, Herd 

——" B. P. Walker, Edgbaston. 

4488. Lawn TENNIS ‘Apparatus, H. Bartlett, Exmouth. 

4489. Liquors, J. Imray.—(La Societe Anonyme des 
Produits Chimiques du ‘Sud-Ouest, Paris.) 

4490. ARTIFICIALLY PropucinG Syow, D. Rae, London. 

4491. Sopa, J. Imray.—(Le Société Anonyme des Pro- 
dwits Chimiques du Gud-Ouest, Paris.) 

4492. VeLocipepes, W. Harrison, Manchester. 

4493. Lusricatine, J. J. Royle, Manchester. 


15th October, 1881. 
4494. Spreninc Corton, R. Scaife, Colne. 
4495. Looms, E. Gedge. —-(J. Vacher, St. Etienne.) 
4496. Recuiators for ELecrric Motors, J. H. John- 
son.—({La Socicté Anonyme La Force et la Lumiere 
Société Generale de U Electricité, Brussels.) 


. Wrixocrne Macurnes, H. J. Haddan.—(J. Kinley- 


4500. SoLes of Cohen, Liverpool. 

4501. SaccHaRiFyrnc Raw Gray, A. London. 

4502. Hypravuic Rams, J. Webster, Bolto: 

4503. Wrspow Fasteners, C. Gall, Halifax. 

4504. Evecrric Arc Lamps, J. Brockie, Brixton. 

4505. Pressep Gass, J. Sowerby, Gateshead-on-Tyne. 

4506. Fires in Mrvgs, J. Onions & W. Tooth, London. 

4507. Insuators, A. D. Gilbert, Cla) 

4508. Propuction of ELecrricity, 
U. Parod, Paris.) 

4509. SHEAF-BINDING, J. Hornsby, J. Innocent, and G. 
T. Rutter, Grantham. 

4510. Governors for Enornes, P. Turner, Ipswich. 


4511. Arr Ixtets, B. Beckenham. 
4512. Suppiy of W. A. Cormick, London. 
17th October, 1881. 


4513, Saccnarrng, C. —{P. Degener, Berlin.) 

4514. Meraus, E. Dearden, Darnall. 

4515. Manuracture of Icr, J. Sturgeon, 
and J. W. Galwey, Warrington. 

4516. Botries, B. Azulay, Islington. 

4517. Vessers, M. Hedicke.—-(H. Gravel, 
Germany.) 

4518. Sewine Macuines, H. Lake.—(J. Journausr, Paris.) 

4519. AXLE Ciips, G. Wearing, West Bromwich. 

4520. Exuipitinc Trape Marks, F. Mousley, Birming- 


. H. Johnson.— 


Liverpool, 


4521. Weicuine T. Williams, London. 

4522. SappLe Bars, R. Spence, Richmond. 

4523. Lupricators, J. Gallie, Jersey. 

4524. CoLLectine Dust, F. W. Borland, France. 

4525. LocomorTive Encines, A. W. Reddie.—({ Pneumatic 
Tramway Engine Company (Incorporated), U.S. 

Stov: P. Everitt and A. Norfolk. 

. Soar, H ease and T. T. W nm, Liverpool. 

CoRKING MACHINES, F. H. F. Engel.—(Boldt and 
"ogel, Hamburg.) 

4529. IxpIcaTors, F. Engel.—(J. Eggers, Hamburg.) 


Inventions Protected ted for Six Months on 
deposit of Complete Specifications. 
4420. TeLePHonic Apparatus, S. Pitt, Sutton.—A 

communication from W. R. Patterson and Cc. E 


Scribner, Chi: , U.S.—11th October, 1881. 
4421. TeLepHone Lines, 8. Pitt, or —A communi- 
cation C. E. Buell, New Haven, U J.8.—11th October, 


1881. 

4437. Hats, W. R. Lake, 4 
London.—A comm‘ tion fro Baglin, 

Brooklyn, and G. Yule, Newark, tC. 8. ris October, 

1881. 


4445. Manvracture of Screws, &c., W. R. Lake, South- 
ampton-buildings, London.—A communication from 
Harvey Screw ne Incorporated, Jersey, U.S. 
—12th October, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 


3996. COLLECTING W. Buck, Kilburn.— 
_ 10th October, 1878 

. Gas, J. E. Dowson, London.—10th October, 1878. 

4008. for Boots, W. H. Dorman, Stafford.—1l0th 
October, 1878. 

4012. Decanter, &c., Staxps, G., G. W., and J. Betje- 
mann, London.—10th October, 1878. 

4014. AppLyinc to Stivers, W. A. Barlow. 
—10th October, 1878. 

4045. Dies or Movutps, W. B. Ensor, West Bromwich. 
—12th October, 1878. 

4054. Secr-actinc Mues, B. A. and W. Dobson, and 
R. C. Tonge, Bolton.—12th October, 1878. 

4243. Cops, A. And and “i. B i 
G 23rd October, 1878. 

4482. seme E. Monson, Acton.—6th November, 1878. 

4093. hare. G. Westinghouse, jun., London.—1lith 
Oc 

LONG-RANGE Sicuts, G. M. Lowe, Lincoln.—16th 


October, 1878 
4389. RatLway G. Westinghouse, jun., 
78. 

. Pitt, Sutton.—12th October, 


London.—31st 
Pops, 8. 
— Frerovs Matertats, J. Cooke and G. 
Hibbert, Richmond, and C. E. B. Cooke, London.— 
14th October, 1878. 
4075. Gatvanic Batrertes, J. H. Johnson, London.— 
14th October, 1878. 
4112. Warer-cLosers, G. Jennings and G. Jennings, 
jun., Stangate.—4th October, 1878. 
4148, ‘Axa, J. C. Stevenson, South Shields.—16th 
October, 1878. 
4199. Wueets of Tramcars, E. Perrett, Westminster. 
22nd October, 1878. 
4070. FIcTerine Arr, A. R, and J. W. Harding, Leeds. 
—l4th October, 1878. 
4109 Enpvess, &., Raitways, J, A. Mays, London.— 
—1l6th October, 18 878. 
4186. TRANSMITTING Power, J. 8. von Traunfels, 
Vienna.—19th October, 1874. 
4251. Exvevores, C. 8. Britain and H. King, Liver- 
pool.—24th October, 1878, 
4078. Bianks for ANimMAL’s G. C. Hopper, 
London.—14th October, 1878. 
4081. Receipts of Fares, &c., J. Bailey, Wandsworth. 
—l4th October, 1878. 
4097. Recenerative Gas Fornaces, W. Hackney, 
Newport.—15th October, 1878. 
22: 


4207. Core Bars, J. Ch 
October, 1878. 


Nottingh 


4106. Carpina Woot, E. Wilkinson, Marsden.—l6th 
October, 1878. 

4115. Drivine Bevts, J. Heap, Ashton-under-Lyne.— 
16th October, 1878. 

4122. Suarinc Teern of Wueets, W. W. 
Urquhart & J. Lindsay, Dundee.—17th October, 1878. 

4128. Roarways, C. Bremerkamp, London.—17th 
October, 1878. 

4229. ApurMENts for Prorection of Castors, J. Reilly, 
Manchester.—23rd October, 1878. 


Patents on which the far Duty of 
£100 has bee 

3519. Looms, L. J. Knowles, Massachusetts, U.8.—13th 
October, 1874. 

3562. Coverine for Carpina Woot, &c., R. Thorton, 
Cleckheaton.—l6th October, 1874. 

3612. ExpLostve Compounps, 8. Mackie, London, C. 
Faure & G. French, Faversham.—20th October, 1874, 


Notices of Enpenticn to Proceed with 
Applications. 
Last day for fling opposition, 5th November, 1881. 

2487. Mowine Macurngs, J. A. Carles, Toulouse.—Sth 
June, 1881. 

2490. Seatskins, W. R. Lake, London.—A communi- 
cation from D. Mueller.—Sth June, 1881. 

2497. Provision Cases, W. Rollason, London. —8th 
June, 1881. 

2507. Trusses, J. Mayer, London.— 


9th June, 1881. 
Cc. 


. Lampson, London.—?th June, 


and Vatves, A. Pullan and J. R. Meihé, 
London.—9th June, 1881. 

2527. Printine Surraces, W. B. Woodbury, London. 
—10th June, 1881. 

2533, Leatuer, J. Hall, Leeds.—10th June, 1881. 

2534, Secrion Knives, T. Heiffor, Sheffield.—10th 
June, 1881. 

2538. ELecrric Brakes, M. R. Ward, London.—10th 
June, 1881. 

2542. InsuLatep Wirgs, 8. J. Mackie, Peckham.—l11th 
June, 1881. 

2544. Zuxc for Preventixc Corrosion, J. B. Hannay, 
Glasgow.—1llth June, 1881. 

2551. Straps or Banps, H. Studdy, Waddeton Court. 
—Ilth June, 1881. 

2553. Fett Hats, W. R. Lake, London.—A communi- 
cation from C. P. Mazin.—11th June, 1881. 

2561. Bars for Grass in Cc. 
Pennycook, Gla W.—13th sune, 1881. 

2568. Reeucatine Patterns of Work, F. E. 
Germany.—13th June, 1881. 

2589. of Liqurips, F. Lux, Bavaria,— 
14th June, 1881. 

2619, Batt Cocks, 8. Owen, London.—13th June, 1881. 
2623. TRANSPORT of Carrices, I. Bell, F. G. Stoney, 
“and W. E. Rich, London.—16th June, 1881. 

2629. MATERIALS "for Biocks, G. A. Wright, Ports- 
mouth.—16th June, 1881. 

2639. Bessemer ConNVERTER Lininos, D. Evans and A. 
E. Tucker, South Wales.—17th June, 1881. 

2657. GLassHoLpERS of GaseLiers, J. Gordon, Bir- 
mingham.—17th June, 1881. 

2669. Construction of Gas Retorts, G. Anderson, 
London.—18th June, 1881. 

2674. Tyrer Composition, I. Delcambre, Brussels.—18th 
June, 1881. 

W. E. Everitt, Birmingham.—18th June, 


EED-WATER H. H. Lake, London.— 
A communication from E. all.—21ast June, 1881, 

WAXx-THREAD SEWING. MACHINES, W. R. Lake, 

"London. —Acom. from G. Copeland.— 2ist June, 1881. 

Heaps, W. E. Gedge, London.—A communica- 
x > from N. and J. Chaize.—22nd June, 1881. 

2738, Compact Incots, P. Jensen, London. —A com- 
tion from H. Tholander.—22nd June, 1881. 

2760. W. R. Lake, London. - A com. from 
E. Dervaux-Ibled & G. Scheenberg.—24th June, 1881. 

2786. Kiins, T. Carder, Chudleigh.—25th June, 1881. 

2792. Carriaces, A. E, Dalzell, Pall Mall, London.— 
25th June, 1881. 

2932. Waite Meta, J. C. Mewburn, London.— A com- 
munication from La Société Raynaud, Bechade Gire 
et Companie.—5th July, 1881. 

2957. Caustic Hoipers, G. F. Redfern, London.—A 
communication from A. B. Clarin.—#th July, 1881. 
3262. Morpantinc TextiLe Fasrics, J. Knowles, 

Manchester.—26th July, 1881. 

3301. Licutine Gas, E. B. Burr, Walthamstowe.—2S$th 
July, 1881. 

3369. Etecrric Licutine, K. W. Hedge, Westminster. 
—3rd August, 1881, 

3407. Cuurns, N. Stewart, Hayward’s Heath.—A com- 
munication from A. Stewart. —b6th yy 1881. 

3497. Pianos, J. M. Laboissitre and C. L. Daujon, 
Paris.—12th August, 1881. 

3553. Dyerna Brack, G. Jagenburg, Sweden. 

—l6th August, 1881. 

3636. Fiour, &c., C. W. Maconchy, Dublin. 
— 20th 1881. 

3685. Burrons, G 3. Phillips, Clehonger, Hereford.— 24th 
August, 1881. 

3749. Barrows, B. Green, Mitcham.—24th Auguat, 1881. 

3839. Fire-crates, C. D. Abel, London. —A communi- 
cation from A. Godillot.— 3rd September, 1881. 

3975. Evecrric Wires, J. W. Smith, Edin- 
burgh.—14th September, 1881. 

4013. Cigarettes, D. Nicoll, Strand, London.—1l7th 
September, 1881. 

4016. VeLvets, W. Mather, Manchester.—17th Septem- 
ber, 1881. 

4330. Knitrinc Macnixe Nerpies, W. R. Lake, 
London.—A com. from 8. Peberdy. —5th October, 1881. 


Last day for filing opposition, 8th November, 1881. 
2554. Recervinc, &c., AupIBLe A. F, 8t. 
George, London,—13th June, 1881. 
Macarnes, J. Carrol, Bradford.—13th 
une, 1881. 
2563. icone Lamps, G. G, André, Dorking.—13th 
June, 1881. 
2564. Locomotive Enornes, J. R. Wigham, Dublin.— 
13th June, 1881. 
2571. Looms, J. Pickering, Batley.—A communication 
from G. Pickering.—1l4th June, 1881. 
2585. Macnine Hammers, H. J. Haddan, London.— 
A communication from A. Beaudry. —l4th = 1881. 
2594. Burners, G. Lauckner, London.—A commu- 
nication from N.S. Wax.—15th June, 1881. 
2595. MANUAL LEVERS, J. Cuthbert, Landport, and G. 
H. King, Portsea.—15th June, 1881. 

2591. Wire Gauze, R. H. Brandon, Paris.—A commu- 
nication from L. Lang and Son.—15th June, 1881. 
2601. Leceines, I, Frankenburg, Salford.—1l5th June, 

1881. 
2646. VEHICLES, J. Wilson, London.—17th June, 1881. 
2650. Sewine Books, G. Brown, Glasgow.—l7th June, 


1881. 
W. T. Rogers, West Dulwich.—17th 
une, 1881. 
Governors, J. Bourne, Bayswater.—17th June, 
831. 


F, R. Baker, Birmingham.—18th June, 


2608. ee Frax, &c., J. C. Mewburn, London.— 
A communication from J. Dequoy.—20th June, 1881. 

Lamps, W. H. Bulpitt, —20th June, 
881. 


2689, Pressinc Waps of Wax, W. Lorenz, Carlsruhe.— 
—20th June, 1881. 
2700. Rotter Miuts, M. Benson, London.—A commu- 
nication from O. Oexle.—20th "June, 1881. 
2701. Canvas Srrercuers, M. Lazerges, Paris.—20th 
June, 1881. 
2709. Copper Cars, &c., W. Lorenz, Carlsruhe,—2lst 
June, 
2725. Formina Movutps, F. Ley, Derby.—2let June, 
1881. 


2729. Burton, &c., Fasteners, J. Harrington, Brix- 
ton,—22nd June, 1881. 


E. A, Biische, 


2778 A. M. Clark, London.—A 
communication from P. Townson.—24th June, 1881. 
2777. Ramway G. Brockelbank, Anerley, 


—25th June, 1881. 

2809. Cement, W. Joy, Aylesford.—27th June, 1881. 

2982. Bixpinc Corn, W. Woolnough and C, Kingsford, 
Kingston.—7th July, 1881. 

3123. of Borters, W. Allan, Sunder. 
land.—18th July, 188). 

$250. Steam Cookino, D. Grove, Berlin.—25th July, 
1881 


3857. Puacina Cray, C. Walton, Bournemouth,—3rd 
August, 1881. 
3383. LAVATORIES, J. Shanks, Barrhead.—4th August, 


1881. 
3463, PRorecrixe Cases, F. R. Lucas, London.—-10th 
August, 1881. 
$504. PoLycuromatic Printino, J. R. Meihé, London. 
—A com, from F, C. Hoesch.—12th August, 1881. 


3599. Execrric Lamps, C. Lever, Bowden.—18th 
August, 188). 

3649. Jicorne, &c., Seeps, 8. Bruce, Dublin.—22ad 
August, 1881. 

3907. Rorary Motion, J. J. Read, Dublin.—9th Sep- 


tember, 1881. 

3965. Lamp Burners, J. 8. Fairfax, London.—A com- 
munication from W. Painter.—14th September, 1881. 

3069. Sream Steerinc Macuine, H. and J. Cald- 
well, Glasgow. —14th September, 188: 

4001. Barns, J. Shanks September, 
1881. 


3019. GENERATING Execrricity, G. E. Dering, Lock- 
leys.—1l7th September, 1880. 

4041. Grass Borrtes, H. Codd, London.—19th Sep- 
tember, 1881. 

4075. Woopen Boxes, J. Womersley, Norwich.—21st 
September, 1881. 

4267. Exninitina Worpsor Scores of Oreras, W. Lake, 
London.—Com. from T. L. Jones.—21st October, 1881. 

4857. Vacuum-pans, W. R. Lake, London.—A commu- 
nication from C. Wahl.—6th October, 1881. 

4120. TeLerHonic AppaRATvs, 8, Pitt, Sutton.—A com. 
from W. Patterson & C. Scribner.—11th October, 1881. 

4421. TeLepnone Lives, G. Pitt, Sutton.—A commu- 
nication from C. E. Buell.—11th October, 1881. 


Patents Sealed. 


(List of katte Baws which passed the Great Beal on 
the 14th October, 1881.) 
1514. Sreerine Sues, F. W. Wilcox, Sunderland.—6th 
April, 1881. 
1560. Disrrisutinc Liquips, W. Wells, Earlswood. — 
9th April, 1881. 
1071. Fiow of Liquips, G. H. Flood and 
D. Young, London.—16th April, 1881. 
1680. Hor Bep Frames, A. Tyson, Lancaster.—16ih 
April, 1881. 
1683. SIGNALLING, A. M. Clark, Chancery-lane, London. 
—16th April, 1881. 
1685. Evecrric Lamps, A. M. Clark, Chancery-lane, 
London,—18th April, 1881. 
1688. Boor Protectors, W. Beverley, Aberdeen.—19¢th 
April, 1881. 
1689. Sprnxtvo Frames, J. Erskine, Strabane, Ireland. 
—19th April, 1881. 
1692, Reoistrrinc Distance Travettep, W. Thomp- 
son and A. Morten, London.—19th April, 1881. 
1722. Rixe Frames, W. Lumb, Rochdale, and J. Smith, 
Bagslate.—20th April, 1881. 
1757. Sarery-VALVE Pivuas, A. M. Taylor, Dumbarton. 
—23rd April, 1881. 
1812. Concrete, E. E. Carey, ag and E. 
Latham, Birkenhead.—27th April, 188 
1844. FILTERING CHEMICAL SoLvTiIoNs, i. E. Newton, 
London.—28th April, 1881. 
1860. Tricycies, J. Harrington, London.—29th April, 


1881. 

1871. Vetocrpepes, A. G. Meeze, Redhill, and N. 
Salamon, London. 30th April, 1881. 

1890. Porrery, J. H. Johnson, Lincoln’s-inn- fields, 
London.—2nd May, 1881. 

1910. &c., Meta.s, H. E. Newton, London.— 
3rd May, 1881. 

1917. Separators, B. J. B. 9 Southampton-build- 
ings, London. —Srd May, 1881. 

1942, Erectric Arc Lamps, J. Brockie, Brixton.—4th 
May, 1881. 

1950. ELecrropnonic Apparatus, W. R. Lake, South- 
ampton-buildings, London. —4th May, 1881. 

1956, ya Apparatvs, W. R. Lake, London. 
a. 

1968. Licnttxo, W. R. Lake, London.—5th 
May, 1881. 

2161. Mecuanism for Tricycies, A. Burdess, Coventry. 
—18th May, 1881. 

2312. for Fire Exorxes, E, Cooman and 
Dallard, Paris. —26th May, 1881. 

2603. = Woot, J. Clough, Keighley.—15th 
June, 188 

2931. Gas a E. de Pass, London.—5th July, 
1881. 

3095, Macuine, W. Mather, Lancaster, and F 
M. Lechner, U.8.—15th July, 1881. 

3324. CLEANSING TuBeEs in Steam Borters, E. Lofts and 
H. J. Barker, Cherry-Hinton.—30th July, 1881. 

3346. ELECTRICAL SigNatuino, J. U. Mackenzie, New 
York.—2nd August, 1881. 

3409. Propuction of G. Westinghouse, 
London.—6th August, 1. 

3413. Lips for Oncans, Nickholds, Wolverhampton. 
—6th August, 1881. 

3422. Pranororte Actions, F. L. Mitchell, Halifax.- 
8th August, 1881. 

3428. Roor F. H. Beattie, Soho.—S8th 
August, 1881. 

3431. MountiNe of Orpwance, A. Longsden, London. 
—S8th August, 1881. 

3434. Rartway Brakes, G. Westinghouse, London.— 
8th August, 1881. 

3436. REGULATING G. Westinghouse, London. 
—&th August, 1881 

3441. GENERATING Evecrricity, R. R. Moffat and 8. 
Chichester.—9th August, 1881. 

$525. Reapinc Macuines, P. C. Evans and H. J. H. 
.—13th August, 1881. 

ek for RAILWAY Carriaces, J. F. Shallis and 

Thomas, London.—16th August, 1881. 
(List - ae Patent which passed the Great Seal on 
the 18th October, 1881.) 

1704. Rerrninc Campuor, G. Atkinson, London.—19th 
April, 1881. 

1720. Propucts, A. M. Clark, London.—20th 


April, 1381. 
1723. ExpLopinc Gases,~W. Watson, Leeds,—20th 
Pumps, P. Jensen, London.—2lst April, 
1736. Macutnes, M. Bauer, Paris,—22nd 
Pcmps, J. Lyle, London,—22nd April, 
1749. ‘Born Tunes, W. H. Wood, Cookley.—23rd 


April, 1881. 

1766. Reet Firrines for aaa Rops, W. Hardy, 
Alnwick.—23rd April, 188 

1767. F. A. London,—23rd April, 
188) 

1769. Wrrnprawine Fire-pamp, W. and J. Morgan, 
Pontypridd.—23rd April, 1 

1786. Propuction of a F. ‘Wirth, Frankfort-on- 
the-Main.—26th April, 1881. 

1789. BLock SiGNALLina, J. W. Fletcher, Stockport.— 
26th April, 1881. 

1805. Grinpino, &c., Grain, H. Seck, Frankfort-on 
the-Main.—25th ‘April, 1881. 

1815. WATER-CLOSET om H. and W. Sutcliffe 
Halifax.—27th April, 188 


1817. ARTIFICIAL STONE, W. E. Gedge, London.—27th 
April, 1 

1854. Lirts J. M. Day, W. R. gaa! and H. C. 


| 
| 
| 
= 
| 
| 
side, Canada.) 
4498. Lockets, E. Richardson, Birmingham. 
| 
| | 
| 
| 
| 
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1873, TeLeorara Cases, W. T. Henley, Plaistow,— 
30th April, 1881. 

1931, Treatinc TextiLe Faprics, H. J, Haddan, 
London,— 4th May, 1881. 

1953, CONTROLLING WATER LeveL, CU. Pieper, Berlin.— 
5th May, 1881. 

2080. Makinc Oxycen, A, M. Clark, London,—12th 
May, 1881. 

2180. Apparatus, A. L. Normandy, 
Victoria Docks.—18th May, 1881. 

2188, Sewinc Macuines, C. Pieper, 
Berlin.—19th May, 1881. 

L. A. Groth, London,—19th May, 
1881. 

2279. Dicaina Lanp, W. E. Crossby, Chelmsford, and 
‘A. Carey, Rochford.—24th May, 1881. 

2653. Stoves, W. Barton, Boston.—l7th June, 1881. 

Meat, H, Dollman, Birmingham.—6th 
July, 1881. 

3062, Treatina Woop, C. D, Ekman, London.—13th 

‘uly, 

3099. Currin ScREW Tureavs, W. R. Lake, London. 
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235. Samprixo Liquips 1x Casxs, &c., J. ON. 
Mackle.—20th January, 1881. 4d. 

A tube with open truncated conical ends contains a 
valve at the bottom opening upwards, so as to be 
raised as the tube is de into the lquor, and to 
close as the tube is withdrawn. 


500. Sewine anp Macuines, W. E. 
Gedge.— 5th February, 1881.—(A communieation from 

B. Cornely.) 8d. 


sewing or embroidering machines of a new ornamental 

is obtained by the introduction of a 
second, which is laid like a serpentine line under the 
u embroidering seam of said machine. It con- 
sists, First, in combination with a universal feed 


sewing or embroidering machine, of a second thread 
carrier oscillating above the cloth and around the 
needle, and following in its oscillations the direction 
of the feed of the needle ; Secondly, in the hollow 
shaftor sleeve P having a longitudinal reciprocating 
motion on the shaft C (which directs the feed of the 
machine) and imparting an oscillating motion to the 
thread carrier above the cloth, by means of horizontal 
or vertical screw me or screw shafts ; Thirdly, the 
combination of the wheels K W, shaft 8, cran 
pitman U, and slide block X, with hollow shaft 
sliding upon shaft C. 
‘747. Stoves, H. Defty.—22nd February, 1881.—(Not 
proceeded with.) 2d. 

relates to an encased furnace, and consists of a 
grate encased by a transparent shell or doors to 
tect the fire from cold air, and permit a clear view of 
the fire, all air entering from the back and bottom. A 
series of ovens or boilers for domestic purposes may 
be placed immediately over the flame. 


803. Improvements IN Dynamic APPARATUS AND 
Morors BaTreRIEs AND IN CaRzons, &., K. 
Waller.—25th February, 1881. 10d. 

The inventor's improvement in batteries consists in 
giving a rotary or other motion to plates, cylinders. 
or other forms, whether compositions or otherwise, o: 
materials and metals used in the production of cur- 
rents. His improvements in dynamo machines are 
various ; we describe one of them below. The figure 
shows a dynamic electro machine,|with one arma- 
ture composed of two hollow and one solid magnet on 
each side of the armature. The outer magnet A is 
covered with wire; the coils D D nearly cover the 
half, and if the side in section were covered there 
would only be the poles D L uncovered with wire. 
The armature B is in six sections. Each section is a 
separate et. The core on which the wire is 
coiled can be hollow so as to receive pieces of turnings, 
cast or wrought iron, or pieces of wire. Two checks 
are fixed and joined to the wood which forms in 
smaller es the insulator, and in which ves 
are cut te receive the copper connections which unite 


the wires of the coils of the armature and the com- 
mutator. The armature thus works nearly all covered 


by the outer field mangnet. Various modifications of 
this machine are also described. 


969. Grates anp Stoves, R. Crane.—7th March, 
1881. 4d. 


The grate has the same appearance as an ordinary 
open fire register, but on on sidea flue passes down 
under the bottom of the fire and then up the back, A 
well under the ttom receives the ashes. A 

hearth is formed up to the underside of grate 
and is made tight, sliding doors being arranged to 
clean out the ashes, 

1016. ImproveMEeNTS IN WEBER-METERS OR DEVICES 
FOR MEASURING AND REGISTERING THE CURRENT 
FLOWING THROUGH ConDuUCTORS, BE. G. Brewer.— 
9th March, 1881.—(A communication from T. A, 


Edison.) 6d. 

one ae of this invention describes a meter, 
actuated by gases evolved by decomposing water with 
adefinite part of the current. The figure shows a 
vessel of water, in whieh a second vessel floats. The 
current decom the water, the liberated gases 
rise into the second vessel, causing the vessel itself to 


crore} 


rise in the same way as a gasometer rises. At a cer- 
tain point of fulness a contact is made, the gases are 
recombined, and the vessel returns to its original 
position. Another method described is by means of 
the electro-deposition of copper. The electrode upon 
which the deposition is to be made is carefully 
need, and when a certain definite quantity has 
been deposited the electrode sinks down deeper into 
the containing vessel. This action reverses the cur- 
rent, and the copper deposited is now taken off till 
the original condition is reached, when reversal again 
es place, and so on. 


1086. aNnp Gases UNDER 
PRESSURE TO METALLURGICAL FuRNaces, &c., J. H. 
Johnson.—1l0th March, 1881.—(A communication 


The generator A constructed 
for burning coal or any other suitable substance are 
caused to pass through a flue or chimney B provided 
with suitable valves or dam s This flue com- 
municates with a fan or o' suitable blowing 


aj atus C, which delivers the 

ghachannel F. Air is to the furnace 
at the same time through a corresponding flue or 
passage G, similarly provided with a blowing appa- 
ratus D, which may be actuated by the same shaft as 
the apparatus for supplying the gas. 

1046. Hypravtic Apparatus FoR PuNncHING, Em- 
BOSSING, PREssING, MouLpINe, &c., J. M. Blair.— 
11th March, 1881. 6d. 

This consists of a large central cylinder and an 
annular space, with two or more side cylinders, all 
pro led or arra with the necessary rams 
below or at the back of the follower. The follower is 


[loss] 
— 


constructed or provided with a frame or plate, so 
adjustable that punches or the like may be as 
required at or irregular distances a) . To 
release plates from multiple punches used in hydraulic 
apparatus bars are employed, arranged longitudinally 
or transversely, The drawing is a view in side 
elevation, parts being in section. 
1049. Apparatus FOR PICKLING AND SWILLING AND 
WasuinG Prartss, &c., D. P. G. Matthews.— 
8d 


llth March, 1881. 8d. 
This consists, First, in constructing baths or cisterns 
of wood or metal, or both combined, such baths t 


separate or coupled tog » and 


partially counterbalanced ; Secondly, in suspendin: 
or supporting in said baths en a table or platform to 


9] 


receive crates containing plates to be operated upon. 
The drawing shows a ing ye of No. 2 bath. 
105'7. Looms, C. Catlow.—11th March, 1881. 8d. 
This rela’ to means for stopping the loom on 
absence of weft when the shuttle is in the box nearest 
the weft fork ; to bar temples ; to the brake action ; to 
hani r operating the healds in plain weaving ; 
to letting-back ee: and for counterbalancing 
the strain of the heald springs of the dob! Also to 


appliances for working the peg or 3 to guide 
auinend plates in connection with the heald cords 
Fic. 


and heald staves; to appliances in pile or terry 
weaving a) tus, and in the use of wheels and 
tension rollers, so as to reverse the ordinary ion 
of rotation of ae and cloth rollers. Fig. 1 
shows the apparatus for stopping the loom. In con- 
nection with the weft hammer] isa lever acted upon by 
a double lift tappet 2 adjustable by holes on the tappet 
shaft, so that when weft is absent, the fork 4 and 
brake lever 5 cannot act until the shuttle is in the 
fork-box. Fig. 2 shows the apparatus for working the 
pat 12, and the use of guide studs 18, on or 
over which the heald bands are received and worked. 


Fic.e. 


Is 


These studs ensure the heald staves being maintained 
at proper distances — and like studs 19 steady the 
lower Reald staves. To work the barrel 12 a of 
pendant catches 13, 14 are attached to the lifting bar 
15 operated from the crank shaft, so that while 13 is 
ey ae pulls up the notch 16, catch 14 is being 
into = to act upon, by depressing the 
notch 17, and so on at each motion of lever 15. 
1052. Boots, Suogs, CLocs, &c., K. Proctor.—1lth 
March, 1881, 4d. 

The heel of the boot is shaped to receive a metal 
ring secured by taper-headed nails or pins, the 
being cast with pins to steady it while being driven 
into position. e sole is also fitted with irons simi- 
larly secured. 

1058. Prevmatic BRAKE APPARATUS FoR RaILways, 
F. W. Eames.—11th March, 1881. 1s. 

This relates to improvements on patent No. 225, 
dated January 20th, 1879. A is a = valve box 
shown in vertical section. A! is.a flexible diaphragm 


carrying a hollow stem, which is closed at top by a 
poppet valve, and carries an inverted poppet valve, 
which opens and cuts off communication between the 
vacuum reservoir and the pneumatic lever. 
valve is seated in the bottom of the valve 


A poppet 
box A and 


ragm. is the ordinary wor! rai ipe con- 
nected as usual with the ejector. Bis the automatic 
train pipe, connected with the top of the duplex valve 
box. C is the vacuum reservoir connected wi 
duplex valve box below the diaphragm Al, D is the 
pneumatic lever connected tk gh the suppl tary 
valve box E with the duplex valve box A by means of 
the pipes D1 and D2. 
1066. Srraininc PuLp MANUFACTURE oF PaPER, 
G. Tidcombe, jun.—1lth March, 1881. 6d. 
es instead of being formed with a groove 
for slit therein, have one counter-sink or cell toa 
series of slits, by which means more slits can be made 
in a given area of plate. 
1069. Date Powper, F. Pool.—12th March, 1881. 6d. 

The dates are put whole into a vat with about one- 
eighth quantity of water, and left to ferment for two 
days, after which they are subjected to hydrauli 

er pressure to remove moisture, and then through 
heavy rollers and a centrifugal rejector to further 
clear them of moisture and reject the stones. The 
dates are then divided into cakes and dried by air, 
when they are roasted and ground to powder. 
1071. Exastic Wexs, H. Booth.—12th March, 1881.— 
(Not proceeded with.) 2d. 
is relates to terry web, and consists in preventing 
the rubber from slipping in the fabric. An extra 
shaft is employed in the loom, and its rise and fall 
corresponds with that of the rubber shaft. The 
t of an extra cotton warp are throu; 
the harness of the extra shaft in such a way that 
different warp ds are re in the reel in the 
following order:—1, face; 2, k: 3, binder; 4, 
rubber; 5, face ; 6, back; 7, extra warp. 
1073. Propucinc Tension 1x Corps or OF 
P. Lempriere. — 12th 
March, 1881.—{Not proceeded with.) 2d. 

In the axis of a coiled spring is a screw, the lower 
end of the spring forming a tooth to engage with such 
screw, while its upper end is the axis on which 
revolves the pulley, under which the blind cord 

b ¢ screw and spring are contained in a case 
itened to the frame, and by turning the screw the 
tension of the spring is regulated. 
1076. Recutatinc THE or Steam ENGINEs, 
&c., H. Charlton and J. W. Wailes.—12th March, 


1881. 6d, 
This relates to a tus for regulating the speed of 
engines by controlling the amount of motive power 
admitted or by applying a brake or other device. A 
clock regulated by an escape motion causes a number 
of bolts to operate every minute on mechanism so 


means the uniform s ue e escapement regu- 
lator causes a certain amount of slip on the mechanism 
driven by the varying speed of the engine, and the 
difference is made to act as a means of regulating the 
uncertain motor. 


1079. Curtixe tHE Grip 1x SHAPED ARTICLES, SUCH 
as TuLves, Lace, &c., 0. L. Deschamps. —12th 
March, 1881. 6d. 

In a wooden handle a metal tube is fixed, such tube 
being connected with three arms uniting it to a base 
ring. In the tube is a cylindrical stock, with a pulley 
at its — end, round the boss of which and between 
the pulley and the end of the tube turns a shaft carry- 
ing rollers on its opposite ends to guide the driving 
cord and force it te lie close to the arc of the 
The lower end of the stock is fitted with a loc 
below which is a socket, from which three arms 
ject and carry cutting rollers composed of steel discs 
driven by pinions gearing with a wheel in the base 
ring. In the latter is fixed a second ring attached to 
a third ring of steel, which lies in contact with the 
under side of the cutting rollers, which are 
thereon by springs. Outside the base ring is a sole- 
piece sharpened to form a cutting blade, and on it are 
arranged two cutting blades which cross each other. 
1080. Fioatixnc Brivcrs, B. P. Stockman. — 12th 

March, 1881. 6d. 

This relates to bridges which 
for the passage of vessels, and consists in orenaing 
the floating bridge in two halves, each made to float 
by pontoons and propelled from opposite sides of the 
river, meeting in the centre of the stream, so as to 
form a continuous bridge. 

1081. Manuracture or Gas ror Licutinc, Heatrixe, 
&c., W. L. Wise.—12th March, 1881.—(A communi- 
cation from N. F. Deleau and La Société Hubert 
Fréres.) 6d. 

consists, First, in causing the air or gas or 


nut, 


gases to be car ugh the a) 
ratus in the opposite direction to carburetting fluid 


emitted in the form of a shower from a horizontal 
conduit perforated with holes at its upper part; 
Secondly, in the use of a permeable mass consisting of 
horsehair and sponge; Thirdly, in forming the ter- 
mination of the air or gas inlet pipe by a reservoir of 
iron wires wound in the form of a spiral or of wire 
gauze. Various other improvements are described. 
1082. Sroprrrina Borries, &c., W. R. Lake.—12th 
March, 1881.—(A communication from F. Bohman.) 
(Not proceeded with.) 


A stopper is made with a flange to surround the 
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neck of the bottle, and is convex at its upper side, 

being held in contact with the — by a bow-piece 

being pushed over the stopper, su jiece having in 
the centre a bend extending = and entering 

a depression in the top of the stopper. 

1083. Perroratinc ParerR FOR MECHANICAL ORGANS, 

c., H. be.—12th March, 1881.—(A communi- 
cation from the Automatic Music Paper Company.) 
&d. 

This relates to improvements on patent No. 834, a.p., 
1881, and consists in obtaining a more accurate feed 
movement of the paper sheet and stencil by means of 
an extended frame ae a belt passing over rolls, 
and having a detachable clamp to secure the paper and 
stencil together at any point on the belt, to which an 
intermittent movement is im echanism is 
also provided to automatically cut the rack in a blank 
stencil sheet, the arrangement being such that the 
sheet is fed to the rack cutting punches by the same 
mechanism, which at the same time feeds the paper 
shect to the perforators. 

1084. Bursers, J. B. Fenby.— 
—lith March, 1881. 6d. 

The ure of gas is caused to act on a bell, from 
which a tube depends, such tube having a slit in it to 
admit gas, and by being caused to slide through a suit- 
able sleeve the size of the slit left free for the passage 
of the gas is regulated. 

1085. Fasteninc Carns, G. W. von Nawrocki. 
—l4th March, 1881.—{4 communication from J. L. 
Pechkes.) 6d. 

The jacquard cards are formed with notches instead 
of holes, and are secured together by noe of cords 
twisted together in the notches. hi for 


jet burns, air entering such chamber at bottom. The 
valve slide 45, besides effecting the ition of the 
¢ , also controls the admission gas into the 
displacement cylinder. 
1090. FRIcTION GEARING FOR CALENDERS, F. van, 
14th March, 1881.—(A communication from F. 
Foith and A, Niethammer.)—(Not proceeded with.) 


Te is to to paper the so-called friction 
gloss by pressing ction der against it from the 
side when passing through the calender. 

1091. For Roors, &., 4. M. Clark.—l4th 
March, 1881.—(A communication from J. J. Wil- 
liams 

The object is ‘to apply tiles so as to prevent the pas- 
sage of water, and it consists in forming the tiles = 
grooves or rebates in their side and end edges, and 
connecting them with metallic feathers or dowel een 
inserted in such grooves or rebates and with 
elastic cement, whereby the me are kept in aallen 
and the joints made water- -tight. 

1002. Pistons, A. M. Clark.—l4th March, 1881.—(A 
H. Waterman.)— (Not proceeded 


The: en “is of the hollow split ring kind, and the 
invention consists of a curved segmental plate witha 
hemispherical socket in its concave face, which plate 
is pressed outward it the inner ring by a block 
eee with a central stud which fits the backing 
the plate and block pressed outward b; 
pieces driven between them gate the — ub. “a 


tic concavo-convex circular pager 
the follower and of the ad mg yh e piston 
ists of an end plate with hub to ft the rd, 


effecting the fastening of such cards is Pic m4 
1086. Woot Comprne Macuivery, J. Bailey.—l4th 
March, 1881.—{Not proceeded with.) 2d. 

This relates to apparatus for pressing wool into the 
teeth of Noble's or circular combs, and it consists of two 
or more plates or blades curved ’to the radius of the 
comb, and secured to a rod sliding in brackets. A cam 
on the driving shaft, assisted by a s ring, imparts a 
vertical reciprocating motion to the 


1087. Rotary Hawse Pire FoR KEEPING SUBMARINE 
CaBLes CLEAR OF THE CABLE CHAINS WHEN THE 
Sure is Swrxerc, 7. Cockshott and H. M. Good- 
man.—lith March, 1881.—( Not proceeded with.) 4d. 

This consists of tworotating hawse pipes contained in 
one casting, and carried by friction rollers or other 
bearings in flanges or framing fixed to the ship's bow. 
The pipes consist of a large one concentric with the 
rotating casting and intended for the ship's cable, and 
ae smaller one at one side for the passage of telegraph 
cables. 

1088. Manoracrure or Pvates, Bars, &c., sy Hor 
Iron orn Sreev, &., J. Larne.—lith 
March, 1881.—{ Not proceeded with. ) 6d. 

This consists in forming the rollers with ves or 
channels on their surface so as to produce the desired 
form of truss work, lattice girders, and perforated 
sheets or bars, direct by hot rolling. 

1089. Morors, D. Clark.—l4th March, 1881. 8d. 

This relates to gas motors or motors operating with 
combustible gas or vapour. In the drawing a single- 
acting power cylinder 11 is fixed horizontally in a 
jacket casing formed at one end of a bed frame Losing 


a4 


the crank shaft bearings at the other end. The piston 
15 is in the form of a hollow plunger fitted with 
metallic packing rings, and no stuffing-box is required 
at the front end of cylinder. The fiy-wheel on crank 
shaft is connected by a rod to the piston of the dis- 
placement cylinder 24. At the inner end of cylinder 11 
isa conical clearing space 26 also surrounded by a 
jacket water circulating round such space and cylinder 
ll. The air and gas enter cylinder 11 by inlet 30, and 


the exhaust takes place through pre 31 F vga | to 
exhaust pipe, and being uncovered by the piston. 
Below the inlet isa valve box 36 having two check 
valves, the space between which communicates with 

placement cylinder. A box 40 is placed below the 
lower valve, and air enters it through | — the object 
The valve 


a bar connected to on crank 
shaft. in’ the back plate is chamber in which a 


and having on one side lateral lugs. 
1095. a Leap, H. J. B. Condy.—l4th March, 
1881 
Crystallised acetate of lead is mixed with best 
litharge, water — added, and the whole ground to- 
ther, = caer which it is allowed to settle for twenty- 
our hours. The oxide of lead combines with the ace- 
tate of lead, forming tri-basic acetate, which is then dis- 
solved in water and allowed to settle till bright, when 
the supernatant liquor is decanted from the sediment 
and bicarbonate of soda added to it, forming a preci, 
tate of white lead and acetate of soda in solution, 
latter being separated by filtration and compression. 


1096. Propvcine a or Matrix on a 
or Metal, &c., J. H. Coghlan.—14th March, 1881. 
—(Not proceeded with.) 2d. 

“*Spence’s” metal is preferably used, and to it marine 
glue or other suitable substance is is added to wae 
the same. The compound is poured on to a Tg 
transparency or smooth surface ~ cage) w ox in- 
taglio designs have been formed. The d 
stand out in relief on the block, and Rn Sony hen 
be taken from it on paper. 

1097. IuprovemMENts Vottaic Batrerigs, &c., J. 
H. Johnson.—1l4th March, 1881.—(A 
From La Société Force et de.) 60 

The invention relates to the use of a a.m of deep 
vessels, narrow at the Salome and wide at the top, 
the vessels being filled with the exciting liquid, an 
arran, one within another so that their sides are 
brought into contact with the exciting liquid of the 
battery, both internally and externally. By this 


means a battery can be constructed in the form of a 
column, in which deep and taper vessels of a conical 
form are employed. In the case of betteries in which 
two liquids are used, porous partitions may be em- 
ployed having a form similar to the quasi-prismatic 
vessels employed in the Regnier system, their shape 
— modified, in order to obtain the a taper 
form. The porous partitions may be e from discs 
of felt pressed out in the form of bags, such as are 
used for filtering pu , and combined so as to form 
wells of the required form and capacity. Both methods 
of construction are shown in the figure herewith. 
This invention applies as well to secondary batteries 
as to ordinary ones. 
1098. Warer-cvosets, J. Elms.—l4th March, 1881.— 
(Not proceeded with. » 2d. 

An upper water-closet of the ordinary make is fitted 
with a second chamber underneath. The upper one 
will work in the ordinary way with an ordinary pull, 
but with the addition of a double-action crank or other 
contrivance, so that whem the contents of the upper 
closet are emptied into the lower chamber, the pan of 
the lower one will become closed, but on the return of 
the pull the ys one will then open and vad _ 
contents to fall through the pipe. By k 
lower closet thus cl , it will prevent or c'! ~ 3 the 
upfiow of noxious smells or gases into the upper pan. 
1099. Device ror Hotpinc a SHADE OR GLOBE ON A 

Lake.—14th March, 1881.—{A com- 
munication from A. W. Crockett.) 6d. 

This consists in the combination of a - with a 
plate having arms attached thereto, the said cap and 


arms having hooks connected by 5; gs, by means 
of which the cap with = attached le or globe is 
drawn down the plate as the candle burns 
away. 


TAKE-OFF FOR CYLINDER qo 


the curved a ere it is released b the rs 
the first and or 
between 
fiction rollers and the second ae or discs, a curved 
guide directing it over the second roller’ or di 
and on as the receiving table at the front of the 


1103. FoR Stups, J. M. 


Banks. Marsh, 1881. 

This in the ior with a flat hollow 
tongue or guide projecting from the underside of one 
= of the stud or '~ like article of inclined teeth 

aving pushers and having springs between them. 
the fastening of the two parts or ends of the article 
being effected by the e g of the said teeth with 
the end of a slot in the other pod | the article. 

H. Ladd.—14th March, 1881.—(A communication 
K. Dederick.) 10d. 


the 
and which has a bale chamber with 
one or more of its sides or portions of its sides 


adjustable to mee or contract the said bale chamber, 
the side plates being constructed to form the angles or 
corners of the said chamber. 


1105. Beps ror Bupapas Persons, &c., 
Price.—14th March, 1881.—(Not proceeded. with.) 


or lowerir 
it in — 4 
1106, Srop MecHanism ror CircuLAR KNITTING 
Macuines, W. J. Ford.—l4th March, 1881.—(Not 
proc with. L 
This toa means for st the t 


This relates partly to means for 
ky bed, and locking apparatus for 


1119. Improvements TeLeorapny, S. Pitt.—15th 
ery ,1881.—(A communication from Dr. 0. Lugo.) 
1 


The First part of the invention relates to the con- 
ductors of an electric or telephonic circuit, and tca 
method of organising them whereby inductive action 
is prevented. The imvention is upon the dis- 
covery that if one portion of a circuit be surrounded 
by the other helically, one portion sa 
the mathematical ax of the other, and bein, 
perly insulated therefrom, —_ forming a colmaid, 
and either portion be used for the direct, and the 
other portion for the return conductor of a , 


of a circular knitting machine pr acertain number 
of courses of work have been made on it. 


1107. Improvements IN Evecricat Batu APPARATUS, 
W. R. Lake.—l4th March, 1881.—(A communication 
B. Barda.) 6d. 
MB we invention relates to an improved electrical 
paratus suitable for establishments, or 
ae erapeutic i ts of a reser- 
voir constructed of wood, and ghee with the 
usual means for let water in and out. At the 
front end of the reservoir are fixed seven copper ter- 
minals. The two lower are connected by wires with 
the electric generator. The five upper ones are con- 
nected to two terminals, which are themselves in con- 
nection with carbon poles let into the interior surface 
of the bath, and corresponding with the os 
's of the body which it is required to electrify. 
ievice is also described for electrifying the whole of 
the body if desired. In order that the bather may 
turn the current on or off at will, a commutator is 
provided. 


1108. Cor &c., ror Continuous 
Macutnes, G. W. von Nawrocki.—15th March, 1881. 
—{A communication from R. Sehrke and Messrs. 
Bildge and Hildebrandt. ) 6d. 
is int rings 


the t of stationary 
or guides R for Aa combination with spindles 
(ies) 


S, which are moved up and down through the 
of _ driving whir! hirls W, while they revolve ng 


Curtinc AND CLEARING Passaces Ice, &c., 
March, 1881.—{Not proceeded 


This consists in applying to a ship gearing for 
driving a sufficient ae of circular or other saws, 


and in providing an ea on each side of the 
—— somewhat similar to a plough or to a cow- 
catcher. 


1110. Fasrenincs ror on Brnpers, R. J. 
Jenkins.—1ith March, 1881.—{A communication 
Jrom C. B. Morse.) 6d. 

This consists in the construction and 

of eyes or loops in the a. or binders 

reception of the fastenings or latches. 


1112. Surracixc Aspuatte, &c., TO RENDER SAME 
Surpcess, S. C. Joyce.- -1ith March, 1881.—(Not pro- 
ceeded with.) 2d. 

This consists in stamping a suitable shaped figure 
on the asphalte whilst warm. This pattern may be 
left open or filled with grit and cement. 


1113. &c., H. Gardner.—15th March, 1881. 
communication F. F. de Moraes. {Not 
proceeded with.) 2d. 

This relates partly to fixing a frame to the 
after or hind wheels so that it can turn like the frame 
by which the front wheels are carried. Other improve- 
ments are described. 


1115. Cuarrs, P. Leone. —15th March, 1881.—( Not pro- 
ceeded with.) 2d. 
This relates to invalid chairs, so constructed that 
they may be used for different purposes. 


ent 
‘or the 


1116. Measvurinc, Recorvinc, REGISTERING THE 
or Liquips, &c., A. Lege.—15th March, 1881. 


me consists essentially in an apparatus in which 


the pressure of the column of liquid, fluid, or gas, 
acting on a helical, spiral, or curved tube ‘4, or on 


Y, 
g 
Y 


S 


discs connected at their edges, causes a 
pointer or index to dicate on a dial face the depth to 
which the apparatus has been immersed. 


1118. Drrcurnc, AND Macui- 
NERY, . Binney and 8. W. Blyth.—15th March, 
1. 


This consists of a plough-like machine having a 
beam adapted to lie u the land; it is linked in 
front with a snatch block, around which the rope of a 
winding — — This beam carries a 
coulters 80 her that when 
the machine is drawn forward they cut = a ditch- 
like channel. The coulters are wed 
of the other. Behind the mo’ 7 
immediately it is formed, 


a eres will be entirely prevented. F 

ve a better idea of the in 
canna? tl we could give in words. 
sents the two portions of a circuit organised 
ance with the principles of the invention. Fig 2s 2 is a a 
modification of the same, more suitable for practical 
use. Fig. 3is a theorctical diagram illustra 


ug) 


gry eye of the invention to a telegraphic circuit. 
the same for a telephonic circuit. It will be 
seen on reference to Fig. | 2 that the length of the 
other, consequently where 0! ual conductiv 
unit of length the total of the 
greater than that of the other ; although even in this 
case inductive effects would be prevented ; still it is 
better to have the two conductors of equal resistance. 
This is done by constructing the overlapping con- 
ductor, as shown in Fig. 2, of a compound helix con- 
sist of several parallel conductors, which are of 
such thickness and conductivity as to render their 
joint resistance the as that of 


the direct e lated 
from one another can, by being enclosed . —_ pipes 
be easily adapted for subterranean uses. The Second 
part of the refers to their use the trans- 
mission of both voltaic and magneto currents, with a 
portion of the apparatus at each station constituting 
~ of the direct conductor, and other portions con- 
stituting parts of the helical conductor. 


1122. Fasteners ror Scarrs, Neckties, &c., C. 
Bdwards.—1ith March, 1881.—({Not proceeded with.) 


This consists chiefly in so twistin tat wh shaping an 
elastic wire, or equivalent material t while it has 
wings that can be sewn on the scarf and remain im- 
movable in ~~ to each other, the continuation of 
the wire at e end is looped round and forms two 
parts press or naturally standing close to each 
other, but which can be pushed to one side to allow 
the stud to pass through between them, when their 
resilience causes them to close and hold the stud. 


1123. Daivinec THe Rovers or MILLs, P. Van 
Gelder.—15th March, 1881. 

This consists, First, in y= Mey the rollers by chain 
gearing ; Secondly, the a with the roller 
mills of apparatus for ron particles from 
granulating material passing down — or other 
passages to the rolling mills formed of a series of 
— projecting from a lid, opening into such spout 

r passage in such manner that the lid can be opened 
at pleasure and the ee thrown back with it, and 
then cleaned of their ering iron and let down into 
the spout again. 


1124. Sream Encines, STEERING &e., F. J. 
and T. T. Burrell.—15th March, 1881. 
The drawing is a vertical lon tudinal L.. e of a 
x frame of thea 


of the 


SSMERSS 


is a cylindrical valve rotated at the same 
the crank shaft by toothed wheels F ; the valve canes 
wi & CO! case. The rotating valve 
is divided longitudinally into two compartments ; one 
compartment steam at all times supplied to it, the 
= is open to the exhaust. As the valve rotates the 
ends of the two alternately 
wel admitted to them and are 0; to the 
exhaust. Where the piston rods out from the 
cylinders B into the box frame A, a steam-tight 4 
is secured by packin € introduced into the cavities Bl 


around the piston through passages, the ends of 
which the packin Ras ——— th more or less 


force into the ca’ ties. 


1125. Borries ror AERATED Liquors, 
H. Codd.—15th March, 1881. 6d. 
This relates to improvements on patent No. peal, 
A.D. 1872. Inclines are provided in the neck of the 
bottles to receive the disc stopper as it falls. 


1126. &e., J. Darling.—lith 
March, 188 
This relent combined 


one end as , and having inits of 80 
as to be by the said tube, a 
or blade and file. 


| 
| 
FIG.1. j 
| Fig.e2 
| 
| | | 
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| 
2 | ratus, B B are the cylinders formed upon the top 
| box frame ; C C are the piston rods, each termina! Ing 
| in a T-head with a transverse slot formed in it. In 
each slot is a sliding block, through which works the 
| 
Y 
= DY Z N 
AS (Not proceeded with.) 2d. I 
d NSSS The paper is fed to the cylinder, where it is gripped WUAWALS 4 
in the ordinary manner; the cylinder then revolves 
giving the impression, and carries the printed paper EG 
| up to the grippers carried by a first roller or discs, and 
releases it; the grippers carried by the first roller in 4 
1 | their turn, grip the printed sheet, and carry it up to 
| 
slide 45 is -_ and works across the back end a a 
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1127. Apparatus FoR Propucine AND INJECTING OR 
Forcrna A MixTURE OF AIR AND WATER SPRAY OR 
VarourR into Furnaces, W. Fairweather.—15th 
March, 1881.—(A J. Glasier.)— 
(Not proceeded with.) 2d. 

The ash-pit -pit is made close so as to be practical - 
tight, and a ape pipe or tube is fitted yy oo 
front immediately under the fire-grate to lead 
admixture of air and water spray or vapour. This 
admixture of air and be ray is produced and in- 
jected or forced throu; inlet The or A by 
means of a fan or Pe into which water is admitted 
in the form of spray or jets 
openings or gratings around the phery 0! 

casing. The furnace bars are made pon bread 

and laid close together, but finely perforated for r= 

mission of the air and water spray. 


1181. Skates, S. V. Wheatley.—16th March, 1881.— 

adapted to grip the heel 
and sole of the boo’ 

1182. Markinc-ovr Lawn Tennis Courts, CREASES 
For Cricket, &c., B. Coote.—16th March, 1881.— 
ceded with.) 2d, 

This relates to means for controlling the supply of 
the liquid whiting or other marking liquid to the 
marking wheel. 

1183. Mik Cans, 7. V. Harte.—16th March, 1881. 

means for preventin, person 

charge of the locked can, » pro rovided with a ventilator, 

a portion of the milk and intro- 
water. 


1184, Lamps FoR Mixers, J. Fyfe.—16th March, 1881. 


This consists, First, in making the wick tube of 

copper or —— good heat conductor, and with a part 
of it, ora d to it, g down into the 
can or hol a Secondly, in making the lamp with a 
jacket or screen; Thirdly, fitting the perforated casing 
or jacket round part of the wick tube. 


1135. Umpretias, SunsHADEs, AND Parasois, W. E. 
Gedge.—16th March, 1881.—{A communication from 
Messieurs Revel, pere et jils.)—(Not proceeded with.) 


mis consists in the application of a catch or clip 
hook fixed to each rib, and of a runner with hollow 
cap intended to receive the said hooks or catches and 
secure the perfect closing of the ribs; this ca; 
runner slides upon a second runner which holds the 
stretchers, and upon which it is actuated by a spring. 
113'7. Manuracrore or SHEETS AND PLATES OF TIN, 

Zinc, anp Leap, &c., F. H. F. Bngel.—16th March, 
1881, tl communication Srom the New York Ham- 
burger Gummiwaaren Compagnie.) 2d. 

This consists in the production of sheet metal and 
metal plates with smooth or with ornamented surface 
Fats — zinc, and lead, and alloys of these metals, by 

e metal or alloy in the molten state to a 
peirot of Sevcbving rollers, the distance of which apart 
adjustable. 

1139. Freep Water Recucators ror Steam Borers, 
A. M. Clark.—16th March, 1881.—(A communica- 
tion from H. Kuhne.) 6d. 

This consists of a chamber A placed level with the 
water space of the boiler to which a small pipe extends 
entering below the lowest water level, so that water is 
at the same level in chamber A = in the boiler. A 
second pipe leads from the top of chamber A to the 
steam space of boiler. In the chamber is a float B 


TES) | 


with a stem connected with a cock in . pont 
through the side of the chamb Ove Pipe b 4 


E, the pistons of each being connected. The pie pa 
chamber A also enters cylinder D, and 


en the 
float falls steam to by and the water 
then passes into the boiler, the piston in cylinder E 
being raised over the waste pipe C. 


1142. AppLIANCEs FOR VENETIAN AND 
OTHER BLINDs, R. Marshall.—l6th March, 1881.— 
(Not proceeded with.) 2d. 

To one side of the top rail is secured a roe ad 

— = slotted. In this slot a spindle ca: the to 

and with it the other laths of the Venetian fina 4 4 

carried free to move. The upper part of the slot is of 
ter area, so as to allow, if necessary, of the blind 

ing withdrawn. The top rail is supplied with 
the usual cords and wheels for raising and lowering 
the blind. 


1145. Brrs ror Horses, G. W. von eerie 
March, 1881.—(A communication Jrom G. W. W. 
von Nostit: and Taenkendorf.—( Not proceeded with.) 

2d. 


This relates to bits with broken mouthpieces, and 
the device consists of a double hoop of steel, each 
forming an eyelet, through which passes the mouth- 
piece on which the hoops are capable of turning. 


Water Heaters, A. Sweet.—l6th March, 1881. 


mis, consists in the combination four 
or more heating ch nm con- 
junction with a water jacket heated by oo tog 


168. Coat Gas For Ivtuminatine, F. J. Bolton 
nd J. A. Wanklyn —16th March, 1881. 4d. 

This consists in the method of abstracting ammonia 
from coal gas by the dry way by causing the gas 
to pass in intimate contact with any one or more of 
the following substances :—Porous commercial su 
phosphate of lime or porous sulphate of lime, wi 
without admixture of a of lime and shee 
phate of iron, or porous oride of calcium, the 
absence of free acid from the su hosphate, when 
such is used, having neanguevientyr ured. 

1149. Warer Pires, L. S. Poweli and C. V. Boys.— 
16th March, 1881.—(Not proceeded with.) 2d. 

The pipes are } made of an elliptical section, 

1150. J. Noad.—16th March, 1881.—(Not 


2d. 

This “the employment of leather, gutta- 
percha, wood, india-rubber, or their equivalents, in 
the manufacture and use of the heads of nails, &c. 
1152. Instruments FoR OPENING INTERNALLY 

—16th March, 1881. 


The. opening instrument is formed as a disc or head 
having a short stem or shank from the 
centre of its underside, and over the ary the shank 
a cap of elastic vulcanised india-rubber is placed. The 
= formed with a thick ring around its rim — 

ich nips the stem near its middle; this ring stan 
outwards from the cap and forms a flange around it. 
When the end of the shank with 4 the elastic cap upon 


itis passed into the mouth of a bottle, so that its end 
may be made to bear upon the top "of the ee 
stopper, the thick ring which is around the edge of 
the oie cng oo comes down on to and rests upon the top of 


1153. Apparatus ror Stampinc LETTERS AND OTHER 
Documents with Stamps REPRESENTING Dir- 
FERENT VALuES, H. Codd.—16th March, 1881. 6d. 

This consists in the construction of apparatus for 
stamping letters and other documents with stamps 
representing different values in such a manner that 
each time any one or other of the stamps is used the 
money value of that stamp is recorded upon a record- 
ing apparatus common to all the stamps. 

1155. Manuracture or Firesricks, Retorts, &., 8. 
J. Payne.—16th March, 1881. 4d. 

The ks are made of the following materials, 
thoroughly mixed together :—7 lb. sand, Tib, Portland 
cement, } pint silicate soda (sp. gr. about 1200). 

1156 Postar Wrappers, /. A. and C. M. Elstob.— 
16th March, 1881. 6d. 

This relates to the manufacture of postal wrappers 
to be used for advertising. 


1157. Cor Spixpies, G. Stafford.—16th March, 
1881.—(Not proceeded with.) 6d. 

The spindle is made detachable from its base, and 
suitable means are provided for attachment, detach- 
ment, and adjustment, the spindle being tapered at 
each end so that it can be reversed. 


1158. Apparatus ror Measurinc tHe oF 
F. MacDermot.—lith March, 1881.—( Not 


pre oceeded ) 2. 

This a hoop or ring of suit- 
ends of a suitable handle, which latter is held verti- 
cally in the hand of the observer, and within this hoop 
or ring is again suspended horizontally a disc or circular 
frame by pivots, the line of which is at right angles to 
the pivots caueting the first described and outer 
hoop or ring. From the centre, and also from the 
outer ed, of the dise or circular fram me, rise two ver- 
tical or standards, differing in height, so that a 


sight vane on their extremities will form an 
angle of 45 deg. at the periphery of the disc or circular 
frame. 


1160. Catoric Motor Encrnes, H. C. F. Jenkin and 
A. C. Jameson.—lith March, 1881. 4d. 

This consists of an engine, the cycle of whose opera- 
tions is, in the main, that of the Stirling engine, but 
which differs from the — engine in the internal 

bustion under p solid and gaseous fuel 
simultaneously. 
1161. Purirication or ALKALINE SoLutions, Carey, 
Gaskell, jun., and F. Hurter.—l7th March, 1881. 


mu ‘consists, in the purification of alkaline solutions, 
of the addition of to the 


1162. Furnaces or Stream Generators, J. Swain.— 
17th March, 1881. 6d. 

The object is to effect a more perfect combustion 
and prevent the emission of smoke, and also to obtain 
a better equalisation of the action of the furnaces. 
Behind the bridge A a wall B is Placed, the ‘space 
between them forming a 
Between them several gratings C extend, fhe lower 
one being fitted with a sliding shutter also pierced 


1162} 


with holes, and serving to open the holes in the 
grating to a greater or smaller extent for the admission 
of air, such shutter being connected to the furnace 
door. On the top grating a layer of clinker, fire-brick, 
or other besbaleting material is placed, and over it 
the products of combustion pass. low the bottom 
grating is a layer of charcoal or sawdust K kept 
constantly burning, so as to heat the air as it enters. 


1165. Treatment or Wueat, 7. A. Marshall.—lith 
March, 1881.—(Not proceeded with.) 2d. 
is relates to d g with the constituents of the 
wheat which have been separated from the flour form- 
ing part, and more pesthoulasty with the germ or 
embryo, which can be separated so as to be practically 
free, not only from the flour, but also from the bran 
and other less valuable products. 
1166. Apparatus FOR ENGINES FROM 
Distance, B. F. Schoné.—lith March, 1881. Not 


pe is fitted with a stop valve, which 
may be shut by means of a steel band or wire 

over a pulley on the spindle of a cam, which keeps the 
valve open in its normal position. 


1167. Marine Governors, J. B. Scarlett. — 17th 
March, 1881.—{Not proceeded with.) 2d. 

The steam admission to the engine is regulated in 
proportion to or in accordance with the vestehamee en- 
countered by the upper portien of the propeller, or 
the portion at or near the surface of the water, or in 
accordance with the immersion or otherwise of the 
propeller, and especially the upper portion of same. 


11'70. Looms ror WEAVING, 7. Singleton.—lith March, 
1881.—({Not proceeded with.) 4d. 

This relates to improvements in the shuttle-box; an 
improved picking stud and bowl; an improved crank 
arm; an improved strap fork joint and an improved 
guide for strap fork shank; a self-acting rising and 

falling heald motion ; stay brackets and 
rr brackets for wing lating the reed top 

bottom; regulating ge stay cap; lockin the 
reed; furk holder arrangement for s iding weft for 
brackets to keep the fork parallel with the weft grate ; 
adjustable back breast beam; regulating the position 
of the cloth roller; knocking ‘off the spring handle on 
the reed flying out. 


1171. Cocks, Vatves, &., J. H. Johnson.—lith March, 
1881.—(A from J. Zeleny.)—{Not 
proceeded with.) 
This relates to means a regulating the Sores | of 
fluid delivered, as well as the of the 

of shutting or closing the valve. 

11'72. Propucinc Srrips orn Preces oF Woop FoR 
Printers’ Use, J. March, 1881.— 
(Not proceeded with) 2 

The rotating saw used is caused to act not only so as 
to cut out the pieces to the size and shape required, 
but also to give them the necessary finish. 

11'74. ORNAMENTATION O¥ MouLprNas, &c., F. A. C. 
—lith March, 1881.—(Not wroceeded 


h.) 2d. 

This. consists in producing an A design in ter 
or other suitable material, and coats be lain 
surface or ground and attaching by or 


11'7'7. MANuFAcTURE oF Hinces, F. B. Martineau.— 
17th March, 1881.—(Not proceeded with.) 2d. 
relates to machinery used in rivetting or fixing 
in their places the pins or axes of hinges. 


11'79. Hexicat Sprines, L. Sterne.—18th March, 1881. 
4d, 


This relates to the construction of helical ate so 
as to reduce the size and weight necessary pec vide 
a given elastic range for a am pressure. 
of which the spring is made, has a thin and deep 
middle body, with a lip or bead projecting outwards 


at one edge, and a lip nc toey 9 projecting inwards at 
the other edge. This bar is coiled in an inclined 


ition, so that each convolution presents a conical 
tom overlapping the next convolution in order. 


1180. Neepies NEEDLE Stipes on Bans For 
Sewinc Macuines, 7. F. March, 
1881. —(Not with.) 2d. 

t by which, when the 
needle is oon be in to the right height; it comes 
against a solid abutment, and when turned round and 
pushed - at the same time is locked or stopped at 
the position where the eye is exactly true. 


1181. Taps or Cocks, S. Hands and W. Weaver.—18th 
March, 1881. 6d. 

This relates to improved means for tapping barrels, 
so that none of the contents is spilled. 

1182. Creaninc, BLackinc, AND Boots 
AND Suoes, X. Courtil. —18th March, 1881.—(Not 
proceeded with.) 2d. 

The machine consists of a frame, the upright posts 
of which support a crank shaft carrying a band pulley, 
which by means of a cord or band drives a pulley and 
fly-wheel fixed on another shaft which carries four 
revolving brushes, the three first of which are used 
for brushing off the dirt and polishing the blacking, 
the last for applying the blacking. 


1186. GearRING For ACTUATING oR DriviNc 
N. K. Husberg.—18th March, 1881. 


mer chains are composed of links of a simpler form 
and more readily detachable than usual, and the 
friction when in use is less. The chain consists of 
double-hooked detachable links not having any open- 


" 4 )) 


ing to engage with the toothed wheels, and links 
without hooks having such openings. The ‘drawin; 
shows one form A, being the double-hooked link, an 
B, the links with the openings. 


1187. Tricycres, &&., J. I. Warman.—18th March, 
1881.—( Not proceeded with.) 2d. 

The object is to enable the ropelling power to be 
augmented when desired, — it it consists in means for 
driving either one or both of the large wheels of the 
tricycle. 

1189. TraveLLinc or I. Pick.—18th 
March, 1881.—{ Not proceeded with.) 2d. 

A foot-warmer or muff is formed at the bottom of 
~ ro and a bag or pockets and a hand-muff near 

e top. 


1191. Harts, W. R. Seaton.—18th March, 1881.—(Not 
proceeded with.) 2d. 
This relates to hats with frames for supporting the 
outside covering, and it consists in perforating the 
frame so as to provide better ventilation. 


1192. Sroprer ror Borttes, C. Warner.—l8th March, 
—{Not proceeded with.) 2d. 
metal cap is screwed into the mouth of the a 
and fitted inside with a ago g and a cork 
co ball exposed to the pressure inside the bottle 
is forced against the cork and rubber rings. 
1193. Locks, W. S. on. —18th March, 1881.—(Not 
proceeded with. 

This relates to &. in which the bolt is thrown 
forward by a spring, and it consists in means for per- 
mi the use of a strong spring to throw the Polt 
forward and yet avoid the action of the spring pressin 
it forward acting as an impediment to the closing of 
the door. For this purposea spring catch is combined 
with the lock, and when the bolt is withdrawn by the 
turning of the handle it springs in front of the end of 
the bolt and prevents it from heme again shot for- 
ward by its spring when the handle is rel 


1199. WHEEL APPLICABLE TO CARRIAGES, FOR PRE- 

VENTING ACCIDENTS AND CLEARING THE Track, L. 
and T. k.—18th March, 1881. 
—(Not proceeded with.) 2d. 

In front of each wheel of the carriage another wheel 
is placed and runs freely on its | 
pat as to prevent contact with the 
rests against the carriage wheel so as to 2 lis in the 
opposite direction, and should any cbstacle come in 
contact therewith it will be diverted from the track of 
the 

1200. Wueets ror Veunicies, B. A. Brydges.—18th 
March, 1881.—(A U. Goetzen- 
bruegger:) )\—(Not proceeded with. 

This re! to wheels, the hub of which consists of 
several meng on it consists in forming the hubin two 
parts, one on the outside of the wheel, and the other 
on the inside next the vehicle. The outer half is 
recessed and provided with a female screw to receive a 
reduced threaded part on the inner half. 


1201. Empryixc Cesspoois, E. A. Brydges.— 18th 
March, 1881.—{A communication from U. Goetzen- 
bruegger.)—-{Not proceeded with.) 2d. 

The matter to be removed is drawn from the cesspool 
by forming a vacuum in the vessel to receive it by 
means of a double-acting air pump. The whole is 
mounted on a suitable frame with a motor and fur- 
nace, the foul air drawn off being burnt in the latter. 


1202. Catoric Exciyes Heatep by INTERNAL Com- 
BUSTION oF Gas, &c., Df. P. W. Boulton.—18th 
March, 1881.—(Not proceeded with.) 4d. 

This relates to improvements on patents No. ~*~ 
A.D. 1879, and No. 5270, a.D., 1880, in which en 
successive charges of cold air or other elastic uid 
received in a charging vessel were by the movements 
therein of a displacer passed through aseparate heating 
— back to the charging vessel, whence they 

expanded in a cylinder performing work. This inven- 
tion consists in dispensing with the separate heati 

vessel, by emplo: ying the internal combustion 

gaseous or liquid fu 


1208. Printine Ixk, H. Brackebusch.—18th March, 
1881.—( Not proceeded with.) 

25 parts paraffine oil and 45 parts colophonium are 
cubed by melting at about 80 deg. of heat, or by 
trituration at the a temperature, 15 parts soot 
or lampblack being add: For coloured ink the soot 
or lampblack must be replaced by the desired colour. 


1214. Apparatus ror Hoping PHOTOGRAPHIC OR 
OTHER Pictures, &c., R. Sherwin and G. Evans.— 
19th March, 1881. 4d. 

The pictures are applied to frames or mounts, which 
at one edge are each connected by canvas or other 
—_ or hinges to step-by-step rising pieces or to an 

clined surface, so that at one time the frames or 
mounts with their pictures may be sustained upright 
fronting each other, and then for the examination of 
the picture carried by them respectively the frames 
may be Sooner’ folded down, and then returned 
to their upright position. 


1215. Treatment OF MARINE VEGETABLES, J. Ji 
—19th March, 1881.—(A communication from i 
Marquis A. de Saint-Yves.) 4d. 

This relates to the treatment of marine vegetables 
for the separation of their saline, cellulose, and gela- 
tinous and it consists in washing the 
then drying and placing them in closed 
vessels on perforated or wicker screens, where they 
soak in three or four times their weight of water, 
which, when acid treatment is ba coke contains 
about 10 per cent. of acid, pref hydrochloric 
acid. The cellulose, fibres, and woody Tagpedionte 
remain on the screen with the principal portion of the 
gelatinous matter, the salts being mostly dissolved in 
the liquor, which is run offand filtered. Steam sade 
pressure is admitted to separate the cellulose from the 
fibre and gelatine with an equal amount of liquor con- 
taining from 15 to 30 per coms of sour beer, vinegar, or 
acetates of alkaline bases. 

1231. Compinep KILN orn AND Borer, R. 
Ballard.—2ist March, 1881. 4d. 

This consists in constructing lime or other kilns 
with a space to contain water, so that the heat of the 
kiln may be utilised to generate steam. 

1241. Biock Breecu-Loapina SMALL-ARMS, 
jun., and J. & Bdge, jun.—2lst March, 


1881. 
This consists in the construction of the cam block K 
on the axis of the hand lever for raising and lowering 


and mouerting the sliding breech-block, and for ex- 
tracting the empt y cartridge cases, and in conjunction 
with the intermediate lever for cocking the hammer. 
1256. CoLouRING Martrers, G. W. von Nawrocki.— 
2nd March, 1881.—(A communication from J. R. 
4d. 


Geigy.) 
This velstes to the production of a series of colouring 


1194. Time-cHECKING APPARATUS FOR WORKMEN, &c., 
W. M. Llewellen.—18th March, 1881.—(Not pro- 
ceeded with.) 2d. 

A box is made to move at certain times thro! 
segment of a circle, and so direct the checks 
different boxes. 

1195. &c., FE. G. Brewer.—18th March, 1881. 
—(A communication from A. Debayeux.) 6d. 

The objects are seen and guide balloons, and 
these are accomplished by the rarefaction of air in the 
following manner: A fan or screw is placed at the 

int of the apparatus in the direction it is desired to 

Ge d, the propulsion being then effected by the 

poouere of the atmosphere on the other side or end 

of the balloon, that at which the rarefaction or partial 
vacuum of air is produced by the fan or screw. 


1196. Non-conpuctinc Compositions OR MATERIALS 
For CovERING Steam Borver Surraces, &c., D. H. 
Dade.—18th March, 1881. 

This consists in the treatment of silicate cotton and 
other fibrous substances with a decoction of Irish 
moss or similar glutinous substance with or without 
the admixture of thin boiled starch, or of a decoction 
of silicate —_ or of a decoction of silicate of soda, 
to which glutinous decoction, especially for resisting 
heat, may be added a solution of trass, so as to render 
the silicate cotton sufficiently self-adhesive and co- 
herent, all for the p e of doing away with an 
outer casing fur holding the silicate cotton in place, 
and to e it an exterior hard and elastic protec 
skin w ch is not liable to crack by heat withou 
detracting from its non-conducting properties, 

119'7. Emsosstnc AND PERFORATING Paper, &c., P. 
Jensen.—18th March, 1881.—(A communication from 
and Lange.)—(Not proceeded 


means of rollers e requ pattern engravi 
on their surface or on dy thereto. 


1198. Preservine Ecos, F. March, 1881. 
—(A communication from L. T. J. Boje. (Wot pro- 
ceeded with.) 2d. 

The are immersed in any suitable silicate which 
is soluble in water, so that the shell becomes covered 
with a silicate of lime. 


tters available for commercial p by the com- 
bination of amidoazo bodies or their substitution pro- 
ducts with bodies of the phenole or the chinon classes 
or their ne gagerene om products, either alone or in the 
P of a 
1260. REVERSIBLE GARMENTS, W. B. Gedge.—22nd 
= 1881.—(4 communication from S. Rosenthal.) 


This relates to reversible garments of cloth having a 
different pattern on its face, either being adapted to 
be worn outside, and it consists in a garment of this 
class arranged to be turned inside out and to fold when 
turned on its edges. 


1890'7. Compounp R. Maynard, jun.— 
830th March, 1881. 6d. 
This consists of a series of alternate rings formed. 


1397] 


with elongated projecting bosses which carry the 
adjoining on side 


1819. Suspenpinc, Fixinc, anp ApsusTINc Swine 
Looxine &., G. Keey.—24th March, 1881. 


6d. 
The part: fixed to the frame of the glass is in two 
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parts, one consisting of an oblong plate screwed to 
the frame, and having at the middle near one edge a 
hollow half-cone with an internal flange at the outer 
narrow end, leaving a nearly semicircular hole at this 
end. The part of the fixing plate in front of the half 
cone is cut away, the side being dovetailed, and form- 
ing a seat to receive a plate carrying a half-hollow 
cone similar to that of the fixing plate. By sliding 
one half-cone the two can be approached or separated. 
The two half-cones are screw-threaded, and over them 
fits a s¢rewed ring, by which they can be made to bind 
on the spindle of the pillar. 
1488. Cocks, Vatves, &c., ror Use wits Acins, J. 
Ingleby.—5th April, 1881.—(4 communication from 
R. Meyer.) 6d. 
This consists in providing cocks, valves, valve 
boxes, receptacles, or conduits with a lining of non- 
corrodible material by making the casing of two or 


more parts, and of larger internal size than required, 

and after in ucing therein a core of such a size as 

to leave a space at all points between it and the 
interior of the casing, running into such space the 
non-corrosible material required for forming the 

1761. Sream Cooxinc VessEts, M. von Zyka-Rad- 
vanstky, G. Liedman, and F. W. Sharratt.—23rd 
April, 1881. 6d. 

The apparatus consists of an outer and an inner 
vessel, the former to be filled with water, so as to 
reach above a grid in the same, on which vegetables 
may be placed, meat being placed in the inner vessel. 
1781. Castors, A. Bell.—25th April, 1881. 4d. 

The part to be fixed to the leg of the piece of furni- 
ture has a central pin projecting downwards, and 
terminating in a conical point to fit a corresponding 
socket in the centre of the swivelling forked brackets 
or horns, the two being secured together by a pin 
passing through the socket, and entering a groove 
round the pin. 

2179. Propvuction oF META-OXY-BENZALDEHYDE, &c., 
J. A. Dixon.—\8th May, 1881.—(A communication 
Jrom Dr. K. Koenig) 4d. 

This relates —_ to the production of meta-oxy- 
benzaldehyde m meta-nitro-benzaldehyde by re- 
duction of the same to amido-benzaldehyde, and 
decomposition of the diazo compounds or derivatives 
of this amido-benzaldehyde with water. 


2328. Movtpixc HvuMAN AND OTHER FICURES FROM 
PaPer-PutP, &c., F. F. Bastier.—27th May, 1881.— 
(Complete.) ‘6d. 

This consists in a method of mechanically moulding 
paper-pulp or pasty or other matters. 

2768. Excrxes ror Compresstnc Arr, &c., W. R. 
Lake.—24th June, 1881.—{A comimunication trom B. 
Hill.)—{Complete.) 6d. 

The First part relates to improvements in the inlet 
valves for air compressors, in which disc or puppet 
valves are used for inlet valves to the inlet cylinder, 
and comprises the formation of a recess in the inner 
face of the head of the cylinder of sufficient size and 
depth to receive the valve at its greatest “ throw” or 
“* lift,” and the placing of a guard plate or shield over 
the said space, the inner face of which plate may be 
fiush with the inner face of the head, so that the valve 
may not be drawn into the cylinder if its stem should 
be broken or it becomes detached from any other 
cause. Fig. 1 is a section of a portion of a cylinder 
head and of the valve seat and guide, the valve being 


Fic2 


Fic 3 


shown in elevation. The Second part comprises the 
formation of the cylinder proper with the required 
cavities or spaces on its interior surface for the desired 
circulation of water in ‘‘jacketted cylinders.” Fig. 2 
is a partial cross section of a cylinder. The Third part 
comprises the combination of two or more air or gas 
compression pumps with a steam engine and a fly- 
wheel shaft, in such a manner that the piston rod of 
the steam engine will be in line with the piston rod of 
the compressicn pumps, and either below or above the 
fiy-wheel shaft, and the said shaft will be in line with 
the centre of the crosshead wrists that drive the fly- 
wheel shaft. Fig. 3 is an elevation partly in section. 
2907. SutpHaTe or C. Semper.—ith July, 
1881.—({Complete.) 2d. 
The object is to produce from ferruginous aluminous 
material, such as bauxite, a sulphate of alumina free 
from iron, and consists in the addition to a solution of 
the ferruginous sulphate of alumina of prussiate of 
potash or other soluble prussiate and sulphate of 
c or other soluble salt of a metal, and in the 
separation of the sulphate of alumina solutic from 
the precipitates by suitable means, and in the .cen- 
tration of the said aluminous solutions. 
3058. Rearixcs, W. R. Lake.—12th July, 
1881.—(A communication from J. R. Baker.)—(Com- 
lete.) 6 
The wn brass A is formed with a convex bearing 
surface B in the centre of the upper side. Surround- 


ing it is a curb C concentric with the bearing surface, 
and extending from the front and rear sides of this 


carb are curbed and angular surfaces terminating in 
semicircular curbs D near the ends of brass A and 
concentric with curbs C. On the outer sides of the 


brass midway between its ends bearings are formed. 
The under surface of the brass is lined with an anti- 
friction metal as usual. To the brass A is fitted a 
steel disc E, the underside of which fits the bearing 

surface B. 
3086. Hammocks, &c., 4. M. Clark.—l4th July, 1881. 
Jrom V. P. Travers.)}—(Com- 

ete.) 6d. 

The hammock is constructed of longitudinal cords 
that converge at the ends, and of cross ds having 
tubular passages, through which the cords are drawn. 


$137. Lacric Lactates, H. J. Haddan.— 
19th July, 1881.—(A communication from C. B. 
Avery.)—(Complete.) 2d. 

This consists in the method of manufacturing lactic 
acid and lactates by the fermentation of a sugar of 
vegetable origin with a lactic ferment, in the presence 
of nitrogenous matters chiefly of vegetable origin, 
and of a substance suitable to gradually neutralise the 
acid as fast as formed. 


3160. Looms, H. J. Haddan.—20th July, 1881.—(A 
communication from L. J. Knowles.)—{Complete.) 6d. 
This consists, First, in the combination of a con- 
vertible or fast and loose dri pulley with a brake 
wheel and brake, the inte! m ‘ism of the 
driving pulley for converting it from a fast pulley toa 
loose pulley being under the direct control of the 
brake by means of a rigid projection therefrom ; 
Secondly, in the combination of a convertible or fast 
or loose driving pulley and brake wheel and brake 
with an ordinary loose pulley and a belt-shifting 
mechanism, in such manner that when the loom has 
been stopped by the brake and brake wheel and the 
conversion of the driving pulley into a loose pulley, 


the belt may be shifted to the pulley which is con- | 
tarted 


stantly loose, thereby allowing the loom to be s' 
again in the ordinary way. y 


3182. Borer Fcrnaces, P. F. Dundon.—2lst July, 
1881.—(Complete.) 6d. 

This consists principally in the method of securing 
the frame or mud ring which forms the floor or 
bottom of the water space between the walls sur- 
rounding the fire-box, known as the water-leg, whereby 
the said floor may be easily removed for the purpose 
of clearing the water space, or repairing. 


5061. Errecrixc tue ApMIxTuRE oF Liquips, W. 
Bradjord.—4th December, 1880.—(Not proceeded 
with.) 2d. 

This aie more particularly to the apparatus for 
effecting the admixture of the lighter with the heavier 
worts in the process of brewing, and consists of a tube 
to lead the lighter portions to and distribute it 
through the lower portion of the heavier liquid. 


5282. PrepaRaTION oF VANILLINE, G. de Laire.—16th 
December, 1880. 4d. 
This consists in the process for producing vanilline 
from eugenol. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


245,933. Apparatus ror ELectric Joseph 
Best, Montreal, Quebec, Canada.—Filed March 9th, 
1881. 

Claim.—{1) In an apparatus for electrical lighting, 
the horizontal rock-shafts provided wii 
the geared sectors, in combination with a friction- 
sector mounted on one of said rock-shafts, and with 
means for actuating it, substantially as shown and 
described. (2) The combination of the electro-magnet, 


the armature lever H, provided with fiexible insulatin; 
piece H!, the support M1, and shaft E, provided wi 
friction-sector K, all substantially as described and for 
the purpose set forth. (3) In combination, the 
electro-magnet C, armature lever H, provided with the 
insulated piece H!, and with a retractile spring 
support M1, having means for its adjustment, as 
described, and the shaft E, provided with a friction- 

sector K. 

246,010. Macwero-ELecTRIC MACHINE, Otto Heikel, 
Jersey City, N.J., aasignor to the National Electric 
Light and Power Company, New York, N.Y.—Fied 
November 14th, 1878.—Patented in France September 
15th, 1877. 

Claim.—{1) In a magneto-electric machine, one or 
more ranges of armature helices connected in one or 
more closed circuits within the machine, and circuit 
connections passing from the respective helices to an 
electric light or other device to be operated by 
electricity, and returning to the machine through one 
or more common conductors, substantially as set forth. 
(2) The armature or electro-magnet cores in a magneto- 
electric machine, projecting at each side of a disc or 
central support, in combination with the helix-wires 
wound across the central support and at the sides of 
the cores and around the ends, substan y as = 

hinati + tric 


forth. (3) The > a mag 

machine, of a range of cores and helices connected 
together in a cl circuit, insulated rings upon the 
revolving shaft, connections from the rings to the 
respective helices, a circuit spring, and separate circuit 
connections to each ring, return circuit connections, 
a commutator for the return circuit connections, 
and a field-of-force magnet in the circuit from 
the commutator, substantially as set forth. (4) In 
an electric system adapted to n lights or 
other devices operated by electricity, a dynamo-electric 
generator having an armature with two or more 


helices or sections, collecting springs, and circuit con- 
nections, su! as 8 ed, whereby the 
current passes in both direc from the springs, 


= 


then through the 


ugh the working devices, and 
agnets, subst tially as P 


thro 
helices of the field- 


245,972. Mercury TERMINAL FOR TELEGRAPH 
CaBLes, William R. Patterson, Chicago, Iil., 
assignor to the Western Electric Manujsacturing 
Company, same place.—Filed April 1st, 1881. 

Claim.—(1) The terminal consisting of a U-shaped 
pipe in combination with mercury, through which one 
or more conductors are run, substantially as and for 
the purpose specified. (2) The terminal consisting of 


U-shaped pipe and mercury in said pipe, in combina- 
tion with a rubber plug, one or more electric con- 
ductors and hollow —. one for each conductor, and 
binding-posts, one for each hollow pin, substantially 
as and for the purpose specified. (3) The terminal 
consisting of pipe D, wires E, and mercury F, in com- 
bination with a cable, substantially as ‘and for the 
purpose specified. 


246,064. Traction WHEEL, Chauncey B. Bostwick, 
Pittsburg, Pa.—Filed May 2nd, 1881. 

Claim.—(1) In combination with the shell D, pro- 
vided with slots at its periphery, and with radial 
ways on its interior, the plates adapted to move in 
said ways, and provided with friction rollers, and the 
plate D!, provided with spiral grooves on its interior, 
in which the friction rollers set, the whole constructed 


and arranged to operate substantially as specified. (2) 
In combination with the shell D, piates, and friction 
rollers, the face-plate D, vided with spiral ves, 
and the parallel ribs on the outer surface of said face- 
plate, the pivotted bar housed between said ribs, and 

e lugs on the shell, all adapted to operate sub- 
stantially in the manner specified. 


246,093. O1-can Tip, Nicholas B. Dennys, Singapore 
Straits Settlements, British India.—Filed July 5th, 


1881. 
Clain.—The combination, with the tube B, vided 


with a shoulder at its outer end and a cross below 


246,093, c 


said shoulder, of the tip C, provided with a flanged 
cap and orifices, and the spring fitted in the tube 
between the lower end of the said tube and the pin, 
substantially as and for the purpose set forth. 
246,169. Sranparp, Frank B. Manby, Malta, 
Ohio.—Filed May 14th, 1881. 
Claim.—(1) In combination with a plough beam and 


standard pivotted together, the rack and 


inion 
device, for adjustment substantially as specifi 


@) 


The rack branch or branches of the standard, in com- 

bination with a clamp bolt and nut, and the pinions 

ne eae connected with the h and th 

end of said clamp-bolt, substantially as described. 

246,218. TeLernone CentraL OrFice APPARATUS, 
William H. Sawyer, Providence, R.I.—Filed June 
21st, 1881. 

Brief.—Communication between different switch 


boards at a central office is effected by means of balls, 
upon which the required information is written, the 
ne = pee then conveyed to the desired table through 
a tube, 
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CoaL In AMERICA.—The officials at Washington 
report that 5,528,970 acres of coal lands are owned 
by the United States in the Western Territories. 
About 50 per cent. is located in Utah, and 20 per 
cent. in Colorado. These lands can be sccured 
under the pre-emption laws at a rate of 20 dols, 

r acre after complying with certain legal con- 

itions, in tracts not exceeding 160 acres. 

SoutH KensincTon MusruM.—Visitors during 
the week ending Oct. 15th, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 


10 p.m., Museum, 12,091; mercantile marine, 
building materials, and other collections, 3392. 
On Wednesday, Thursday, and Friday, admission 


6d., from 10 a.m. till 4 p.m., Museum, 1565; 
mercantile marine, building materials, and other 
collections, 601. Total, 17,649. Average of corre- 
sponding week in former years, 16,890. Total 
from the opening of the Museum, 20,430,629, 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Gon, Mr. E 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hun of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nouri frame.” —Civil Service Gazette.—Made 
simply with boiling water or milk. Sold only 
in packets labelled—‘‘ James Epps AND Co., 
Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use. 
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THE PARIS ELECTRICAL EXHIBITION. 
No. XI. 

Mr. Ball’s machine, constructed by the White House 
Mills Company, has attracted a considerable amount of 
attention because of its peculiar armature. Dr. Hopkinson 
builds up the core of his armature coils of thin iron rin 
slightly insulated the one from the other, so practically 
the core of his coil is solid iron, Messrs. Siemens simply 
have an open brass framework upon which to wind their 
armature coils ; but Mr. Ball has neither open framework 
nor iron core—in the smaller machines having no core, in 
the larger a core of wood. 


FIG. 1.—BALL’'S COMPOUND DYNAMO-ELECTRIC MACHINE. 


The compound machine—Fig. 1—has six opposite pairs 
of poles for the field magnets. The armature for a con- 
tinuous current has eight series of coils, made up in two 
layers, one of which is connected to the commutator for 
the external circuit current ; the other is used to etise 
the field magnets. It will be seen that this machine is 
somewhat the same in principle as that of Hifner- 
Alteneck, but the latter has less armature coils than field 

ets, while Mr. Ball has chosen the opposite course. 
It is stated that at a s of about 1000 revolutions a 
minute and an expenditure of 6-horse power, the machine 
has maintained in series ten arc lamps. 


FIG. 2.—BALL'S SIMPLE DYNAMO-ELECTRIC MACHINE. 


In the simple—Fig. 2—continuous current machine, | spring RS. The action of RS is limited by the binding 
r. Ball, the armature is made up of six | screws KK'. The end R of the SR Ager nge toa 


designed by 
coils, wound in the shape of a horseshoe, with the broad 
face parallel to the poles of the field magnets, and connected 
together in a continuous circuit. The number of plates in 
the commutator is the same as the number of coils, each 
wes being in connection with the point of junction 
ween two coils, The commutator plates are fixed at an 
angle of about 30 deg. with the axle. ‘Chis is done to cut 
out opposite coils during a portion of the revolution, and 
so to decrease the internal resistance. This is following 
the lead of Brush, who considers it one of the most 
important features of his machine. The armature coils of 
Mr. Ball’s machine are encircled by strong brass — to 
ive the armature the necessary rigidity. So little is 
own about these machines as yet that it is impossible to 
speak with certainty of their performance, which is said 
to be good. It seems to us that the method of winding 
the coils must be a tedious and delicate work in the course 


of manufacture. 


The “Com ie de Chemins de fer de Est” shows a 
very interesting dynamometer, designed by M. Napoli to 
explore a magnetic field. The production of electricity in 
dynamo and magneto-electric machines is due to the 
motion of a conductor through a magnetic field. In this 
case the electro-motive force is at each instant proportioned 
to the number of lines of force cut by the conductor 
during a unit of time. It is of interest, then, to concen- 
trate as much as possible the lines of force, so that the 
whole be cut by the rotating conductor, and to arrange the 
armatures in the best manner. People as yet have a very 
vague idea of the influence of the form ef the armature 
and the best arrangement of the masses of soft iron which 


= 
/ , 
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form the polar extremities of the magnetic field. The 
dynamometer exhibited is to be used for investigating this 
problem. The whole of those ts of the apparatus 
which determine the magnetic field are mounted in a 
cubical box, which may be made to rest on either face upon 
a bronze slab, which can receive either (1) a vertical 
motion or (2) two horizontal motions at right angles to 
each other. A small piece of iron m, too small to act upon 
the magnetic field under investigation, is maintained at a 
fixed point—Fig. 3. This iron m is carried by a copper 
rod I fixed to the cross-piece ab resting on the brackets 
tt', and the cross-piece being attached to the variable 


steel band fastened to the sector A B, which works under 
the action of the lever L and its connections M N as shown. 
During the movement of the sector the tension of the 
spring RS varies continuously. Ifthe arrangement be pro- 
perly made, ata particular movement the force exerted in one 
direction on ab is greater than the attractive force exerted 
onm ; a6 will thus be displaced and makecontact with K K'. 
Another sector A' B', which moves synchronously with 
A B, influences a runner C which in its movement traverses 
a cylinder T T', on which a band of r is wound. 
When a bd comes into contact with K an ', an electric 
current and causes a pencil carried by C to be with- 
drawn from the paper. us the number of displace- 
ments of C are proportional to the tension of the spring R 8. 
And it therefore Stews that the length of the line traced 
on the cylinder T T* by the pencil attached to C will be 


can be so regulated as to make the play of a 6 infinitely 
minute. In order to avoid one line being written over 
another on the cylinder T T', a slight angular movement 
is given to it after each operation. Mas 

‘o explore a given etic field it is necessary to 
divide, in our mind’s eye, the box which contains the said 


i 


FIG. 3.—NAPOLI'S DYNAMOMETER. 


field into a number of small cubes, and to consider 
the tops of these cubes. If we can ascertain the 
amount and direction of the force which is develo at 
each of these points the problem will be solv By 
taking advantage of the three rectangular movements 
which can be given to the slab carrying the box, we can 
bring the small piece of soft iron m under the influence 
of each of these points successively, We shall moreover 
be able to measure the resultant of the force exercised 
on each of these in the fixed direction RS. Give 


FIG. 4.—NAPOLI'S DYNAMOMETER. 


the box a quarter turn and repeat the same — 
tion mdicular to the ly, begin again by 
pore Ea e box on another face, not parallel to the two 
first, and we shall have the resultant in a direction 
perpendicular to the two first. We shall thus know the 
resultant of the force which is exercised on each point in 
three rectangular directions; and we shall know the 


FIG. 6. 


amount and direction of this force. This ap tis gives 

at once the law of variation of the attractive force exerted 

by a magnet, or an electro- et, on its armature. This 

is a very useful law, both for horology and telegraphy, for 

fixing the forms to be given to relays 

A very simple modification of the apparatus exhibited 
its continuous diagrams to be obtained—Fig. 4. The 


proportional to the resultant forces of RS and m To 
render the chance of error very small, the screws K K? 


ever L, which influences the movements of the = 3 ing, 
acts, by means of an endless screw, on two screws V and 
V', which are advanced or withdrawn one-tenth of a 
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millimetre at each turn of the lever, and carry the magnet 
with them. At the same time the cylinder T T' receives 
an angular movement proportional to ‘the=écoil..of the 
spring. If, then, the lever Lis turned continually, and at 
the sume time the paper band of the eylinder T T' is 
unwound, a diagram will be produced similar to the one 
shown. If the extremities of the lines traced by the 
pencil of the runner C be united, we have a curve graphi- 
cally showing the exact variation of the attractive force 
developed on any given armature ; the distance will be 
proportional to the abscisse and the strength of the 


ordinates, Fig. 5. 


THE ATTACK OF ARMOUR-CLAD VESSELS BY 
ARTILLERY. 


A LEcTURE on this subject was delivered in the Theatre of the 
Royal Artillery Institution, Woolwich, on Wednesday, the 19th 
inst., by Captain C. Orde Browne, late Royal Artillery. General 
Sir Collingwood Dickson, K.C.B., presided, and there was a large 
attendance of Naval, Artillery, and Engineer officers and civil 
engineers, among whom were Admiral Sir Geoffrey Hornby, R.N., 
K.C.B.; Admiral Howard, R.N.; Major-General Sir C. Arbuthnot, 
K.C.B., Deputy-Adjutant-General, Royal Artillery ; Major-General’ 
R. Radcliffe, Inspector-General of Artillery ; Major-General Hon. 
E. T. Gage, C.B.; Colonel Stirling, R.A.; Colonel Maitland, R.A.; 
Colonel Oldfield, R.A.; ‘Colonel Nugent, R.E.; Colonel Noble, 
R.E.; Colonel Marsh, R.E.; Sir Fred. Bramwell; Mr. Peter Barlow, 
C.E., F.R.S.; and Captain Singer, R.N. 

The lecturer pointed out the necessity for the recognition of the 

nature and thickness of an enemy’s armour in order to decide 
whether to make the primary attack —i.e., the attack on the 
armoured structure containing the vital parts of the ship—or the 
secondary attack—i.e., the attack on the less protected or unpro- 
tected parts. Dealing first with the primary attack, he showed 
that, where steel was used as armour, the blow was distributed 
through the mass of the steel, and therefore that it had great 
power of resistance against a single blow, though it was liable to 
succumb to the continued fire even of inferior guns ; and he pointed 
out that this was not a question of penetration but of shattering, 
the effect being probably proportional to the stored-up work, 
irrespective of calibre. He showed that in compound or steel-faced 
armour the effect was modified ; and he mentioned the case of a 
compound target of Brown's, at present at Shoeburyness, which 
had resisted the fire of four rounds from 9in. guns, and one from a 
38-ton gun, three of the former containing the same amount of 
stored-up work as the single round fron the latter gun, so that a 
sort of comparison became possible between the effects of a given 
quantity of work delivered in one heavy or three light projectiles. 
He said that, while in the case of steel the blow was distributed 
through the mass, in the case of iron armour the iron suffered 
locally only, and hence it was either penetrated completely, or was 
practically uninjured, and did not suffer seriously from the con- 
tinued fire of guns unable to perforate it. Hence the great 
significance of the development of new-type guns, steel shells, and 
gun-cotton charges. From the instance of the Krupp 9°45in. 
18-ton gun at Meppen, which perforated 20in. of iron without 
injury to the projectiles, the lecturer deduced that fire might be 
carried into the most strongly armed portion of any English 
armour-clad, except the Infiexible. by a new type 18-ton gun. He 
showed how important it was to ascertain the limit of thickness of 
iron which any given gun may penetrate at any range, and gave 
the following rule for ascertaining it, viz., that a shot will penetrate 
armour one calibre thick for each 1000ft. velocity. The results 
obtained by this rule were compared with those taken from Colonel 
Inglis’s diagram, and shown to be nearly approximate. 
. With regard to ‘‘ secondary attack,” he referred to the case of 
the deck being struck from guns in positions of command, particu- 
larly in the case of ships engaging nearly end on, and pointed to 
the necessity for using common and shrapnel shell in attacking 
unprotected portions. The conning tower and the funnel 
were dealt with under this head of “‘ secondary attack.” The case 
of the Huascar was referred to, it being noticed that her conning 
tower was destroyed, and the staff of the vessel killed. The vessel 
kept her stern, as being the weaker portion, out of fire as far as 
possible, and manceuvred so as to keep between her adversaries. 
She endeavoured to ram, and, generally speaking, showed great 
skill except in the matter of her fire ; for neither in her engage- 
ment with English unarmoured ships, nor afterwards with the two 
Chilian vessels, did she succeed in ever hitting anything to any 
purpose. With regard to the funnel the lecturer pointed out that 
it afforded a natural mark for light guns, in the hope of reducing 
the steam power of a ship. The hopelessness of this endeavour 
was shown by calculating the effect of a funnel cut down from 
d0ft. to 30ft., which would only have the effect of reducing the 
speed one knot in twelve. 

The lecturer then referred to different types of vessels, models 
of which he exhibited, viz., the Glatton, the Inflexible, the Admiral 
Duperré, and the Polyphemus, and showed the mode of attack in 
each case, As to ratio of weight of guns to tons of displacement, 
it was pointed out that the French ships have generally more pieces, 
and these of lighter weight, than the English, the average number 
of heavy guns in each of our first-class turret ships being 5°1, and 
in each first-class broadside 11°1, while in French first-class ships 
it is 15°3. The lecturer remarked that the total weight of metal 
in ordnance carried by each ship may be shown by the number of 
tons displacement per ton of gun—i.ec., English turret, first-class, 
56°1; broadside, 43°5 ; French, first-class, 39°5; second-class, 52°3. 
The advantage of the all-round fire of the turrets might enable an 
English ship to bring a great weight of artillery into action ; but 
it was a question whether the greater number of guns carried by 
broadside ships did not deserve more consideration than formerly, 
since the great development of power consequent on the introduc- 
tion of new-typeguns. Very heavy guns had special power against 
chilled armour, which they might wreck in a way that would not 
be possible with the same power distributed among a number of 
lighter guns. This question concerned our Navy more tban our 
land artillery, seeing that the French, the Germans, the Russians, 
the Danes, the Dutch, the Spanish, and the Portuguese had forts 
of chilled iron on their coasts—a species of armour which England 
had not adopted, or even tried. ‘t'o lead to <liscussion the lecturer 
suggested two questions: First, whether we do not need medium 
new-type guns introduced, as far as possible, into the armaments 
of our ships and forts ; and, secondly, whether the secondary attack 
of the weaker parts of armour-clad ships did not deserve more 
attention than it has hitherto received. 

The lecture was followed by a discussion, in which Colonel 
Maitland, R.A.; Admiral Sir Geoffrey Hornby, R.N.; Colonel 
Nugent, R.E.; and Major Porter, R.A., took part. 


Leeps AND MecHanicaL ENGINEERS’ SocreTy.—The 
ordinary fortnightly meeting of this Society was held on the 25th 
inst. at the Yorkshire College. There was a moderate attendance 
of members to hear an excellent paper on “* Belt Gearing,” read by 
Mr. Rhys Jenkins. A discussion followed; and on the motion of 
Mr. T. srocklebank, seconded by Mr. A. Beard, a cordial vote 
of thanks was accorded to the author of the paper. 

VILLE DE Bovcie.—This small coasting steamer, built by 
Forrestt, of London, to the order of Mr. A. Rickard, ran a satis- 
factory trial trip on the Thames, attaining the speed of 8} knots. 
She is built entirely of steel, having hold for cargo forward of the 
machinery, which consists of a pair of 8in. by 10in. surface con- 
densing engines, return tube boiler, &c. Passenger accommodation 
is fitted aft, and there is the usual forecastle arrangement, &c. 
The vessel is rigged as a yawl, and sails for Algicrs this week. 
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IRON ROOFS.* 
By Mr. A. T. C.E. 

THE subject is a very extensive one, but much less has been 
written about the design of iron roofs than of iron bridges, and 
the author having examined and collected together drawings of 
some of the details of various roofs for the purposes of his own 
study, thought a discussion profitable to the meeting might be 
raised in comparing the merits and objections of various systems 
of roof construction which have been adopted in different situa- 
tions. His object is not to propound new theories, but to elicit 
valuable information from gentlemen who have had experience in 
the design and erection of iron roofs, and to point out examples 
to be found in practice, without attempting to describe minutely 
any particular covering, designed to meet special cases, or to state 
in detail the dimensions of the framework supporting the same. 

When iron was first used in the construction of a roof it was 
only employed for those members of wooden trusses which were 
subject to tension, it being so much better adapted than timber to 
resist such strain; but as the machinery for manufacturing dif- 
ferent sections of iron improved its use became more general, and 
iron was substituted first for one member of a roof, then for 
another, until gradually the whole of the main framework was 
formed of this matecial in different forms. Hence we find that 
many of the early iron roofs closely resembled the form of con- 
struction adopted for ordinary timber trusses, the only alteration 
being in their section and detail of attachment at the joints. In 
a similar manner many iron arches of bridges resemble masonry 
designs, and are heavy and wasteful imitations. A comparison of 
Southwark and Westminster bridges at once shows the improve- 
ment made in our knowledge of ironwork at the time the latter 
was erected over the experience possessed when the former was 
built. The principle of the trussing of the roof over the House 
of Lords was a great advance upon the old systems that had been 
adopted, but would probably be much modified if constructed in 
the present day. The general use of iron in works of construc- 
tion renders it desirable to arrive at the best form to adopt in 
different cases consistent with efficiency and economy. The 
primary characteristic or feature in the design of a roof is the 
main rib or principal, and it is the form of principal, whether 
truss or arch, which suggests the class or type that any particular 
roof may be distinguished by. Trusses may be best examined by 
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comparing the bracing. No. 1 (see diagram), which was intro- 
duced during the early days of railway construction, is still within 
certain limits one of the simplest and best forms. The central 
strut supporting each rafter is held in position by the tie rods which 
connect the head with the extremities of the rafter, and the 
horizontal thrust upon the supports is taken up by the tie rod 
which connects the two struts, and holds the trussed rafters to- 
gether. A roof of this description may be seen in the side span 
of the Agricultural Hall, 36ft. wide. The roof over the Blyth- 
woodholme Arcade, Glasgow, is an example of a space of about 
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BLYTHWOODHOLME ARCADE, GLASGOW. 


the same width, covered with an arched form of construction. 
The introduction of struts in a braced framework is with the 
object of reducing to a minimum the transverse stress that would 
otherwise be induced upon the members under strain. 

A useful and economical adaptation of the type of truss shown 
in No, 1—see diagram—is to be found in the Bristol Joint Line 
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BRISTOL JOINT LINE STATION, 


Station roof, designed by Mr. Francis Fox, of Temple Meads, 
Bristol, where the rafters are of a semi-elliptical form meeting at 
an apex in the centre, forming a rigid arch of 125ft. span, with a 
rise from springing level of 31ft. 3in., or one-fourth of the span. 
Owing to the form of the roof and its considestble rise the side 
walls could be kept low, and some saving in masonry was thus 
effected. They are carried up 24ft. above the platform at the 
springing level, or less than one-fifth of the span. The circum- 
stances of the site did not admit of any design which would exert 
an outward thrust upon exterior buttresses, hence tie rods at the 
springing were indispensable. The tie rod rises in the centre 
10ft. Sin. above the springing level. There are twenty-six princi- 
pals, including two gables of ornamental design dividing the roof 
into twenty-five spaces at an average distance of 18ft. 9in. apart. 
The purlins are of wrought iron lattice arch construction, with hori- 
zontal bearing on top for the glazing which follows the slope of the 
roof, and israised atintervals onstandardsforventilation. The roof is 
curved in plan, having a radius of 1000ft. along the outer wall, and 
a length of 500ft. measured along the platform wall. No special 
provision was considered y with this form of construction 
for any play in the shoes into which the feet of the principals are 
secured. ‘Ihe principals if loaded equally are without transverse 
strain, but in order to provide against the effect of wind on one 
side or of unequal loading, as well as for the sake of appearance and 


the support of the heavy tie rod, some light bracing is added. The 
pointed form of principal was adopted chiefly because it harmonised 
with the general architectural character of the station buildings, 
and because some kind of curve in the principal appeared almost 
necessary for satisfactory effect in the case of a roof on .a some- 
what sharp cwve. The price of iron was high at the time of the 
letting of the contract, and the roof cost £37 16s. per square of 
100ft. measured on plan, including glazing and slates on boarding 
with all extras. The roof could, no doubt, be constructed for a 
less sum now. 

The member which has the greatest influence upon the strains in 
a roof is the tie rod. The result of raising it in the centre above 
the level of the points of support is to reduce the strength of 
the truss due to its diminished depth, or practically to throw more 
strain upon the compound members of the roof, but additional 
headway is gained and a better general pagaoeenne presented. It 
is an essential feature in connection with the economy of all struc- 
tures that the number of different parts should be as few as pos- 
sible, but with spans of over 30ft., if the top rib of the rafter be not 
constructed, as the last example, its length becomes such that more 
than one strut is not necessary, and the rafter is supported at two 
intermediate points as in No. 2 of the same class, which may be 
adopted for spans up to 40ft. A good pitch for a roof with straight 
rafters is one in two and a-half, giving a rise of principal equal to 
one-fifth of the span. 

Examples of No. 2 may be seen in the covered way over the 
approach to the Victoria Station, where the trusses are placed at 
moderate distances apart, and supported on transverse girders 
spanning the width of the railway. The roof over the great 
Exhibition of 1851 also was supported on overhead girders of con- 
venient length, with ridge and oo covering. This method has 
been adopted on a large scale in the Bridge-street Station, Glasgow, 
which is divided into two spans of 114ft. and 49ft. respectively. 
The large span covers the joint line terminus of the Glasgow and 
South-Western Railway and of the Wemyss Bay Railway, the 
latter of which is worked by the Caledonian Railway Company. 
The smaller side span is over the main line station of the Cale- 
donian Railway, which is continued across the river Clyde into 
the Central Station or Northern Terminus. The joint line station 
is covered by eight ridge and furrow roofs of small span running 
longitudinally, carried on parallel lattice girders, which are sup- 
ported on transverse girders of zig-zag pattern, and trussed longi- 
tudinally with three sets of vertical angle iron bracing, uniting the 
upper side of the bottom flange of the transverse girders with the 
underside of the centre of the bottom flange of the longitudinal 
girders upon which the gutters rest. The ridge and furrow roofs 
are crowned by lanterns with louvres for ventilation. The main 
transverse girders are about 12ft. deep, and are continuous over 
both stations; they are nineteen in number and 31ft. Gin. apart, 
the end transverse girder being filled in as a gable screen. The roof 
over the side span is open overhead for a width of about 21ft. 
transversely over the double line of rails from end to end of the 
station, the uncovered being divided from the covered portion by 
flat longitudinal vertical screens to protect the platforms. To 
allow of contraction and expansion on the main girders, oblong 
holes are cut in joint cover plates of the lower boom, where they 
reston the columns. The two spans are separated from each other 
by a row of columns supporting the main transverse girders. The 
cost of the ironwork only in this roof was £16 per square. 

The roof over the Central Station of the Caledonian Railway 
Company in Gordon-street, Glasgow, is somewhat similar in con- 
struction. The covering consists of ten ridge and furrow roofs of 
small span running longitudinally, and carried on seventeen main 
transverse girders, which span the whole width of the station. 
The total length of this roof is 560ft., and the distance from centre 
to centre of supporting walls 213ft. Gin.; the main girders are 20ft. 
deep of zig-zag lattice work, braced longitudinally with four sets 
of vertical diagonals in each bay, and horizontal lattice girders 
carrying the gutters. The end transverse girder is filled in with 
wood and glass to serve as a wind screen. The cost of the iron- 
work was £14 5s, per squar 


The roof over the Citadel Station at Carlisle is likewise carried 


CARLISLE CITADEL STATION. 


by transverse girders, but here the ridge and furrow covering runs 
—— with the supporting girders, advantage being taken of the 
ongitudinal diagonal bracing between these girders to carry the 
slopes of the roofing. The station is divided into two spans by 
columns placed about 40ft. Gin. apart longitudinally. There are 
twenty-four transverse girders between the gables dividing the roof 


into twenty-five bays. These girders are not continuous over the 
station but rest at one end on the side walls, their other ends 
meeting over the central columns, They are 15ft. deep, of single 
lattice pattern, which serves as transverse diagonal bracing between 
the roof trusses. These trusses are formed of light ornamental 
open cantilevers placed 15ft. apart and united in the centre be- 
tween two girders supporting the gutters which run in a transverse 
direction across the station at a level of about 9ft. below the tor 
flange of the main girders, the glazing being carried down to meet 
the gutters, while the ridge is supported on the top flange of these 
girders and raised to provide open side spaces for ventilation. 
Owing to the irregular width of the station the main transverse 
girders are of varying length, their maximum lengths being 
128ft. 3in. and 154ft. 6in. respectively. The cost of the ironwork, 
including columns, was about £12 per square. The roof over the 
retort house of the Tunbridge Wells Gasworks, designed by Mr. R. 
P. Spice, consists of eight ranges or spans supported on transverse 
wrought iron lattice girders of 65ft. span and 5ft. deep. They are 
laced 25ft. apart from centre to centre longitudinally. Each span 
tween the supporting longitudinal side walls of the building is 
divided into ten spaces, and the roof is carried by six main princi- 
pals and five intermediate —— placed alternately and con- 
nected by purlins and wind ties. The main principals consist of 
straight inclined top flanges with a curved lower flange struck to a 
radius of 14ft. having a rise of 7ft. above the springing. The main 
principals are 2ft. 8in. deep in the centre and 3ft. deep at the 
springing, where they are attached to verticals in the girders con- 
ti 1 The main principals are of lattice construc- 
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The details of the ironwork in the Paris Exhibition of 1878 were 
well worked out, and were designed by the late M. de Dion, President 
of the Société des Ingenieurs Civils. The sites selected were that 
of the Champ de Mars and the Trocadero, The roofs over the 
industrial halls were each of the class shown in No. 10, with 
wincipals 82ft. span, placed 16ft. 4in, apart. This form of truss 
is peculiar to iron roofs as distinguished from timber trusses, and 
represents the type almost universally adopted in France. The 
chief stations in Paris—the Gare du Nord, de l’Est, and d’Orleans 
—-have —— of this type; the effect of the latter roof being 
very good, The system is light and ges emg | > 
The span of the roof over each of the machinery halls in the Paris 
Exhibition was 116ft. 9in. from centre to centre of supporting 
columns. The trusses were placed 49ft. apart, and resemble the 
class shown in No. 8, consisting of a straight upper and curved 
lower flange, connected by a system of bracing dividing it into 
eighteen panels, the inner flange springing from a bracket of the 


stipporting column vertically for a distance of about 7ft., whence 
it was curved towards the centre with the following radii: 24ft., 
49ft. 2in., and 119ft. 9in.; the total rise from springing of the 
truss to the centre being 30ft. In the connection of the purlins to 
the roof principals allowance for expansion was provided for by 
inaking the bolt holes at one end, attached to the bracket on the 
roof principals, oval instead of circular. The grand vestibule in 
the Champ de Mars building was formed by a semicircular arch, 
enclosing a flat screen, above which rested a central dome, forming 
the chief architectural feature of the construction. The roof over 
St. David’s Station, Exeter, erected about twenty years ago, 18 
composed of trussed principals of the class of roof shown in 
No. 10. The details were designed by Mr. Francis Fox. The 
length of the passenger shed at Exeter is 360ft., with principals 
15ft. upart—centres—of 132ft. span, having a total rise of 22ft., 
equal to one-sixth of the span. The principals are formed of 
salad iron beams, fished with double-fish plates at their junctions, 
which occur at the place of the three tube struts in each half 
principal. The tie rod is raised 5ft. above the springing level, 
iving a depth of truss 17ft. This mode of construction is simple, 
ut as rolled beams are deficient in lateral stiffness, some parts of 
the roof, especially the glazed part, were stiffened by the addition 
of jin. plates rivetted to the top flange of the principal. The 
principals of the two outside bays at each end of the roof were also 
firmly tied together by angle iron bracing. The purlins are of 
timber trussed, with light iron rods, and placed about 4ft. apart. 
The roof was covered with diagonal boarding, upon which was laid 
Croggon’s asphalte felt and slated. This kind of roof was some- 
what difficult of erection, owing to the considerable span and 
the absence of lateral stiffness in the section, but when once 
erected it was perfectly stiff. There are wind ties through- 
out the roof, which, with the help of the diagonal boarding from 
vurlin to purlin, keeps the roof rigid. The ends of the roof are 
easel of wrought ironwork of ornamental design, supported by a 
trellis girder, which is also supported towards the middle of its 
span by cast iron columns and a screen in the middle platform. 
he cost of the roof was about £16 10s. per square. 

An example of No. 10, with a curved rafter, is found in the form 
of principal adopted at the Penzance station of the Great Western 
Railway. The roof is about 250ft. long, and is divided into sixteen 
spaces by principals placed 15ft. 74in. apart. The radius of the 
top flange of the principals is 68ft. 8in. The span of the roof is 
77ft., with a depth of truss equal to 10ft. 6in. (centres), and rise of 
centre of tie bar, 2ft. above the springing level. The principals 
are connected by lattice purlins. There is no roller bearing, but a 
cast iron bed plate, having the surfaces in contact planed, is 
adopted, as the calculated expansion would be roughly only gin. in 
length, which it is assumed the roof would be able to draw into 
itself in the case of contraction and rice versd. The form of roof 
was adopted as the best to resist the strong winds which some- 
times do considerable damage in the district, and the members 
forming the truss are attached together with rivetted joints, which 
were preferred to bolt connections. The cost of the ironwork was 
about £9 per square. No. 6 shows a type of truss with inclined 
struts and vertical ties deduced from the queen post truss, and is 
known as a queen rod roof, the term ‘‘ queen rod” being usually 
applied to the suspending rods analogous to princesses in wooden 
roofs. The roofs over the Euston Station of the London and North- 
Western Railway are of this form, and the same type has been 
adopted in the roof over their station at Bletchley, in spans of 
about 40ft. The old Tithebarn-street roof of the Lancashire and 
Yorkshire Railway at Liverpool was constructed of this type in one 
span of 132ft. The roof over the retort house of the Dublin Gas 

Yorks, to whieh Mr. Jabez Church is consulting engineer, is carried 
by principals of this type—No. 6, see diagram. The principals are 
64ft. 3in. span, placed about 6ft. Gin. apart, and the feet of each 
rafter abut into cast iron shoes, to which the tie rod is fastened. 
The depth of the truss is 28ft., and the rise of the tie bar 5ft. above 
the springing. The oblique struts and vertical ties or suspending 
»ieces have jaws or forks at their upper ends, where they are hung 
ton the rafters by means of pins and screws at their lower ends, 


ROOF AT INDIA-OFFICE, 


where they are connected with the struts and with the tie bar by 
means of pinching nuts, The length of the roof is 296ft. lin. 
between end walls. Another example of No. 6 is to be found in 
the Swansea Station of the London and North-Western Railway, 
where the total width of 70ft. is divided into two spans, one of 
64ft. Gin., and a side span of 5ft. Gin., the roof over the main span 
being posed of 23 principals 15ft. deep in the centre with the 
tie rod raised 1ft. above the springing, and placed 20ft. apart. 
The purlins connecting the rafters are formed of wood with flitch 
pe on each side, and about 6ft. apart. The roof was designed 

Mr. H. M, Bradford. The roofs over the east and west courts 
of the Alexandra Palace, Muswell Hill, are of this type—No. 6— 
with principals 53ft, Gin. span placed 17ft. apart, it being found 
cheaper te truss the purlins than to place the Fp yo sc nearer. 
The roof cost £10 per square, including fixing and columns without 
covering. e ornamental roof over the courtyard of the India 
Office is carried by a compound truss, The span is about 66ft. 3in., 
and the rise of the ridge above the springing 16ft. 4in., which 
depth is divided into two—see diagram—the upper portion being 
composed of a truss 7ft. Gin. deep, of the type shown at No. 6, but 
strutted at the base, below which is connected a trapezoidal truss 


about 8ft. 10in. deep, with ends inclined in continuation of the pitch 

of the upper truss, and braced in a similar way, while the central 
vortion is.in the shape of a rectangle divided into three bays, and 
raced with inclined struts, connected by tension bars. 

The roof over the Volunteer Drill Hall in Port Elizabeth is an 
example of No. 7. The principals are 70ft. span divided into eight 
bays, the angle irons and bars being connected by rivets at the 
attachments. The total rise of the top rib in the centre is 
15ft. lin., and that of the tie forming the bottom rib 5ft. 9in. above 
the springing, giving a depth of truss of 9ft. 4in. The roof is 
covered with galvanised corrugated iron, No. 20 B.W.G., laid on 
felt over fin. boarding fastened to the timber purlins, which are 
secured to the main ribs by angle iron cleats. ‘Che ironwork cost 
£6 10s. per square. In designing a roof for a foreign country, 
where skilled labour is scarce and expensive, it is advisable to offer 
every facility for erecting the different parts and to make them as 
si ihe and interchangeable as possible. Connections formed by pins 
or bolts are more easily fitted than those which require to be rivetted 
together, and may be advantageously employed in a trussed roof. 
No. 9 is a modification of the queen rod roof, and forms a very 
good type of truss. It has been adopted in the roof of the 
Victoria Station over the London, Brighton, and South Coast Rail- 
way, designed by Mr. Jacomb Hood. ‘Ihe trusses are of 50ft. span, 
supported on trussed girders 10ft. 9in. deep, which run transversely 
and form two spans of 124ft. Zin. and 117ft. 5in. respectively, 
meeting over the centre of cast iron columns 1ft. Gin. in diameter. 
Cast iron gutters are fixed on the top wrought iron plate of the 
girders and constructed to take a part of the strain in the top 
flange. The ironwork cost about £20 per square. The form of 
principal adopted in the Dover Harbour Station of the London, 
Chatham, and Dover Railway, also resembles No. 9. The span is 
about 44ft. with principals placed 6ft. 6in. apart and about 7ft. 6in. 
deep, the rise of the top of the rafter being 9ft. and the rise of tie 
rod 1ft. Gin, above the springing. No. 6is to be preferred to No. 9 
for those roofs where it may be advisable to introduce longitudinal 
bracing between the principals in a vertical plane, and its vertical 
members are better adapted for roofs with hipped ends than 
No. 9, but No. 9 possesses the advantage of struts at right angles 
to the rafter, and, therefore, of minimum lengths, while in No. 6 
the inclination of the struts is generally different in each bay, and 
the last strut nearest the support is usually at a very unfavourable 
angle for resisting compression. At the same time it must be borne 
in mind that hipped rafters are a considerable support to a roof, 


-and resist the wind pressure better than a gable. A combination 


of No. 6 with No. 9 is found in some constructions in which both 
the struts and ties are inclined, the struts being placed as nearly at 
right angles to the rafter as the design will permit, and thus their 
length is shortened, as compared with No. 6, and the strain upon 
them reduced. No. 8 combines the advantage of a straight rafter 
roof with the pleasing effect of a graceful curve to the inner 
member of the rib, the necessity of tie rods being done away with. 
A roof, 162ft. 6in. in length and 50ft. wide, was constructed upon 
this type—No. 8—for the Nitheroy Gasworks, Brazil, in 1868. 
The principals are 6ft. deep in the centre, and are supported on 
columns placed 12ft. 6in. apart. The roof overhangs dft. on each 
side at the eaves, which are supported by cast iron brackets. Great 
rigidity is given to the structure by the attachment of the brackets 
to the ends of the rafters and to the columns. In every roof where 
the trussed principals are likely at any time to be subject to par- 
tial loading, they should be counterbraced by cross diagonals 
between the verticals, and especially would this be necessary when 
erected with open sides in an exposed situation. The principals 
of the roof over the Wellington Pier, Bombay, were constructed 
similar to No. 8, and counterbraced throughout. 

A good example of a Mansard or curb roof is found in the new 
Nort Mastors Railway Station at Leeds, which may be described 
as consisting of two trusses of the type shown in No. 1—see dia- 
gram—meeting at a height of 45ft. above the springing level, and 
tied together at the feet, forming a principal of 89ft. span. The 
principals are placed 12ft. 84in. apart, and to resist the distortion 
due to a partial load, the centre of each side rafter is braced to 
the centre of the tie rod, which is held up at the attachment by a 
king bolt, The merit of the truss is that nearly all the bracing is 
in tension, but the repetition of the tie rods does not look well. 
No. 3 exhibits a truss of segmental form, with radiating struts 
connected by diagonal braces, and held in position by straining the 
tie rods, ‘This type of roof was adopted by Mr. Richard Turner in the 
old Lime-street Station, Liverpool, with a span of 153ft. 6in., divided 
into seven bays. The distance between principals was 21ft. 6in., 
which space was trussed laterally at each strut by purlins formed 
of 3 T-irons, the centre T-iron running direct from principal to 
principal, while those at the sides branched off right and left at 
5ft. from each other, so that they were attached to the girder in 
three points. In addition, diagonal braces were fixed between two 
corresponding struts connected at the top with the purlins, and at 
the bottom in the adjoining principal with linking plates by bars 
of their own scantling. The ends of the principals were each fixed 
in a cast iron chair resting on rollers over the supporting wall on 
one side, and fixed on the other side upon a cast iron column. The 
cost was about £20 per square. 

A similar form of truss has been adopted in the Snow Hill 
Station, Birmingham, designed by Mr. Thomas Vernon. This roof 
is divided into two spans, meeting over a central row of columns— 
one roof is 506ft. long, carried by twenty-four principals of 92ft. span, 
having a rise of 27ft. Gin., with a depth of truss equal to 9ft., the 
rise of the tie rod being 18ft. Gin. above the springing. ‘The other 
roof is 176ft. long, carried by nine —- of 58ft. 3in. span, 
having a rise of 17ft., with a depth of truss equal to 7ft., the rise 
of the tie rod being 10ft. above the springing level. The principals 
are placed 22ft. apart, connected by purlins of two kinds, viz., 
trussed T-irons and lattice girders. The cost, including covering 
for the roof proper, was £13 4s. per square. 

The circular or segmental form is the best adapted for wide 
spans, but in any very exposed situation both the last described 
roofs, as shown in No, 3—see diagram—would prove defective, as 
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ROOF AT MILLWALL DOCKS, 


the counter-bracing applied to the centre bay is not extended to the 
side bays, so that when uniformly loaded some of the ties are 
called upon to sustain compressive strain. In the Fenchurch- 
street Station roof of 105ft. span, designed by Mr. G. Berkeley, in 
1851, this contingency is provided for by counter-bracing every 

y, as in No. 5—see di m—where the struts are vertical. The 
roof over the new grain depit at the Millwall Docks, designed by 
Mr. F, E. Duckham and now being erected, consists of twenty-one 
spans of 44ft. each by 211ft., supported on columns 15ft. high 
placed at distances apart of 15ft., and ted by trussed angle 
iron purlins. The main ribs are similar to No. 3—see diagram— 
with radial struts, but properly counter-braced as in No. 5. Each 
rib is divided into six bays, and is 8ft. 9in. deep, the tie being 
nearly horizontal. No. 5 represents a truss on the bowstring 
principle, in which the verticlas are constructed to act in compres- 
sion while the inclined braces are considered to act in tension only. 
This form of roof was adopted in the Joint-line Station, at New- 
street, Birmingham, which ccmprises one of the largest areas in 
any single span. Its length is S4Uft. divided into thirty-five spaces 
by principals placed 24ft. apart, and varying in span from 212ft. to 
190ft. Yin. with a rise of about one-fifth of the span. Each truss 
is divided into thirteen bays, and the depth of the widest is about 


23ft. with the tie rod raised about 17ft. 6in. above the springi 
level. The main ribs are connected longitudinally by t 
timber purlins 8ft. apart, resting on the back of the principals and 
butting against one another, thus forming continuous lines from 
end to end of the roof, which are maintained by wind ties spring- 
ing from the foot of every alternate arch, and running diagonally 
across the roof to the foot of the fourteenth arch on the opposite 
side. The trusses are fixed on one side over brick pilasters, and on 
the other they rest on rollers placed over iron columns 2ft. in 
diameter, which act as drain pipes to convey away the water. The 
roof is terminated at each end with a gable screen and ventilated 
at the top along the centre by an elevated ridge resting on louvre 
standards. It was completed in May, 1854, and cost £17 15s. per 
square. The roof over the west-end terminus of the South-Eastern 
Railway, at Charing-cross, is divided into fourteen spaces by four- 
teen ae a in addition to the gable principal... The clear 
span is 166ft. The principals are trussed in similar manner to 
No, 5—see diagram—and are placed 35ft. apart. Each truss is 
divided into nine bays. The rise of the tie bar is 25ft., and of the 
curved rib 45ft. above the springing level, giving a truss 20ft. deep 
at the centre. The trusses are fixed at one end and hinged to a 
saddle bearing at the other. There are no wind ties, but, two 
intermediate trussed frames are introduced in each bay with 
lattice girder purlins resting on the lower flange of the rib of the 
—e and attached securely to the principal at the top and 

ttom flanges with slotted holes, the purlins being all bound 
together by the intermediate framed ribs and the rivetted sash 
bars. e roof cost £40 per square. 


(To be continued. 


THE City or Rome.—A telegram to the Times says that the 
Inman steamer City of Rome arrived at Sandy Hook at 8 o'clock 
on Monday evening. The voyage from Queenstown to Sandy Hook 
took nine days and seventeen hours. She had a most tempestuous 
voyage. Heavy westerly gales stopped her at various times on the 
voyage, the stoppage, aggregating twenty-four hours, caused by the 
derangement of the steam reversing gear. The ship behaved well, 
and is a fine sea boat. The machinery, with the above exception, 
worked well. The 1415 passengers are all well. The best mileage 
was on Saturday, when she made 387 miles. She will return to 
Liverpool next Saturday with, possibly, 200 cabin passengers. 

Kine’s CoLLEGE ENGINEERING SocieTy.—At an ordinary meet- 
ing of this Society held on Friday, October 21, Mr. P. A. Low, 
read a paper on marine engines, He began by naming a few of the 
requisites of marine engines, one very important one being com- 
pactness, and then explained the difference of arrangement of the 
engines of the Royal Navy from that of the merchant service. 
Paddles and screw propellers were next mentione¢, and diagrams of 
various kinds of the latter were shown and explained, after which 
engines proper were taken up. Beginning first of all with the 
cylinders, the arrangement, working, and advantages of the high 
and low-pressure system were shown by drawings and explanation. 
Some time was then occupied in describing condensers, expansion 
valves and gearing, link motion and the mode of reversing by 
means of an auxiliary engine, in showing forms of connecting 
rods and in explaining Kingston valves and their uses, &c. A 
description of the engines of the Arizona fully illustrated by 
diagrams, followed, and after showing diagrams of the stern tube 
and thrust block, Mr. Low concluded with an explanation of the 
practical working of marine engines aided by a sketch of the 
interior of the engine-room of the Sardinian. A short discussion 
followed the paper. 


THE PANAMA CANAL.—An important letter sent by the 
American Secretary of State to Mr. Lowell, the American 
Minister in this country, has been published here relating to the 
Panama Canal. It is to the effect that the United States Go- 
vernment will not in any way interfere with the canal, but that it 
will feel bound to watch over such a highway between its two 
coasts. It refers to the 1846 treaty and says, ‘‘ While thus observ- 
ing the strictest neutrality with respect to complications abroad, 
it is a long-settled conviction of this Government that any ex- 
tension to our shores of the political system by which the Great 
Powers have controlled and determined events in Europe would 
be attended with dangers to the peace and welfare of this 
country.” Writing to the Times on this part of the question, 
Mr. H. Drummond Wolff says :—‘‘ Will you allow me to point out 
to you that by Article VIII. of the Clayton-Bulwer Treaty 
vision is actually made for a Panama canal? The following is 
the text of the article :—‘ The Governments of Great Britain and 
the United States having not only desired, in entering into this 
convention, to accomplish a particular object, but also to establish 
a general principle, they hereby agree to extend their protection 
by treaty stipulations to any other practicable communication, 
whether by canal or railway, across the isthmus which connects 
North and South America, and especially to the interoceanic com- 
munications, should the same prove to be practicable, whether by 
canal or railway, which are now proposed to be established by the 
way of Tehuantepec or Panama.’ By Article VI. of the same 
treaty the contracting parties engage to invite every State with 
which both or either have friendly intercourse to enter into stipu- 
lations of a similar character. It must also be recollected that 
this treaty was signed in 1850, four years after the conclusion of 
the treaty of 1846 between the United States and New Grenada, 
now invoked by the United States Government. No change of 
any kind has taken place since 1850 in the conditions under which 
the Clayton-Bulwer Treaty was signed. 


CANADIAN StorM SIGNALS. — The storm signals issued by 
Toronto Observatory are founded on telegrams received three times 
a day from a large number of points from Nova Scotia to Battle- 
ford, and from the Gulf of Mexico to the St. Lawrence. The first 
telegrams are received about eight o’clock in the morning, and give 
the data of the thermometer and barometer, the direction and 
velocity of the wind, the appearance of the sky, and the amount of 
rainfall since the previous observation. These particulars are 
marked on a map of the content, and the points at which the 
barometer is the same, or nearly so, are connected in curving lines, 
which generally form a complete oval. The map then showsa 
series of circles, one within the other, until the point is reached at 
which the barometer is marked lowest. An interval of one-tenth of 
an inch is allowed generally for each space between these circles. 
About the middle of the afternoon another lot of telegrams are 
received, and a similar mapis made. The third map is similarly 
ato near midnight, but storm warnings can then be given to 

ut few points, as the telegraph offices are closed, except in large 
towns. These maps, and the differences between them, show in 
what direction a storm is travelling, the rate of its motion, the 
possibilities of its being diverted more or less: from its course by a 
neighbouring area of high barometer, or hurried forward or 
retarded by other atmospheric mov to the east or west. 
Where the lines are drawn together most, there the wind is 
strongest. But while the observers at the Meteorological Observa- 
tory are enabled by these maps to tell with a great measure of 
accuracy the condition and peculiarities of a storm, and generally 
to know of its approach long before seamen would suspect that a 
storm was approaching, there are many indications which are 
noticeable by mariners, and can be turned to practical account 
sometimes a day or two before the storm breaks, or even before the 
storm drum is hoisted. To enter into these indications and explain 
their cause and signification would fill columns ; they are generally 
known, however, to intelligent lakemen. Storms travel almost 
invariably from a westerly point to an easterly, and have well- 
marked characteristics common to all of them. Whether they are 
waves of an atmospheric sea is a question open to dispute. Atany 
rate, the movements of the atmosphere in every storm bear a 


striking resemblance to that of the water in a warm and shallow 
sea, 
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FOUR-CYLINDER ENGINES—TWIN-SCREW YACHT, 


MESSRS. VOSPER AND CO., PORTSMOUTH, ENGINEERS. 


F1c.3. 
SECTION AT A.B. 


We illustrate above a set of four-cylinder engines fitted to the 
twin-screw yacht Water Lily, the property of Mr. Arthur 
Kavanagh, M.-P. Our drawings show the construction of the 
engines very clearly. They are patented by Mr. Vosper, of 
Broad-street, Portsmouth. The Water Lily is 80ft. long and 
lift. beam. The engines are 16-H.P. nominal collectively, and | 
are, we understand, giving the greatest satisfaction. The levers 
of the engines are led right up on to the deck, so that the owner 
er captain has full command of them. These engines have 
replaced two single engines, in. diameter, 9in. stroke, and drive 
the yacht faster without noise or vibration. The tank between 
the engines serves as a silent exhaust tank, and also as a feed- | 


FIC.t. 
SECTIONAL ENO VIEW 


water heater. A boat belonging to Mr. Croft, of Fleetwood, has heen 
titted with a similar pair of engines, and after several months | 
experience with them, that gentleman has expressed himself | 


highly pleased with them. 


POOLEY’S ENGLISH AND FOREIGN SCALES. 
STEELYARD WEIGHING MACHINE 
Tue illustration in the next column representsa newly-patented 
steelyard for weighing machines, by Mexsrs. Henry Pooley and Son, 
which exhibits at a glance any weight placed upon the platform 
from the smallest measurable fraction to the full load in two or 
more denominations, without changing the counterpoises or 
using aiiy loose weights whatever. The steelyard has two arms, 
on one of which slides a poise adjusted to balance the heavier | 
weights, as cwts. or tons, and on the other arm a smaller poise | 


is fitted, which balances the finer subdivisions of weight, say weighing or touching the counterpoises 
| 


from } lb to j ewt. 


| axis any other graduated surface may at pleasure be brought to 


WATER LILY. 


ELEVATION 


Lo 


NCITUDINAL 


SECTION 


These bars are not graduated, so that there is no wear of | 
expensively graduated surfaces by the moving of the poises ; but 
between the two bars is placed a revolving index bar, having 
engraved or stamped on several sides the graduations of as many 
different systems of weight. When the poises are moved to 


or delivered according to their weight by one national system, 
and sold or re-shipped according to their weight by another 
standard, as by its use all calculations are avoided, and the read- 
ing of the weight in several denominations does not involve more 
than one operation of weighing. 


A NOVEL DRIVING BELT. 

THE accompanying engraving illustrates a new driving band, 
now being brought out in the United States by the Perpetual 
Tension Propelling Belt Company, Seventh Avenue, New York. 
It is made, as will be seen, of spiral wire, and the material may 


balance the load on the machine, the weight will be indicated be either brass or steel, as desired. While at work the belt is 

by the poises upon that graduated surface of the revolving bar continuously changing its exterior position, or, in other words, 

which may be presented to view, and by turning the bar on its | is rotating at right angles to its line of motion, while passing 
| round the pulleys, thus wearing the surface of the coil uniformly. 

view, and the weight of the load read off upon it without re- | The ends of the belt are fastened together by screwing flexib 

8 | plugs into the ends of the coil, one being formed witha hook and 

The machine is invaluable in positions where goods are bought | the other with an eye. 
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SODA-WATER MACHINERY AT THE BREWING EXHIBITION 


THE BREWING EXHIBITION. 


In the report on this exhibition published in our last 
impression we mentioned some soda-water machinery of good 
design made on the Mondollot system by Messrs. H. Favarger 
and Co. This machinery we now illustrate. The construction 
of machinery of this class is of a wider range of interest 
than formerly, inasmuch as the continued growth in the con- 
sumption of aérated liquids has caused the proprietors of 
breweries to look upon aérated water-making machinery as a 
necessary adjunct to their plant. Brewers have often consider- 
able facilities for this addition to their manufactures, amongst 
which are the possession of steam power and generally an ample 
and good water supply. 

The smallest Mondollot machines are constructed so as to use 
bicarbonate of soda and dilute sulphuric acid, and are intended 
for use on board ship, and for small manufacturers. Fig. 1 is 
a perspective view of this machine. Fig. 2 is a sectional illus- 
tration of the gas generator or producer. S is a cylindrical 


FIG. 2. 


vessel open at the top, for containing dilute sulphuric acid. 
Within this vessel is fixed a second cylinder C of smaller 
diameter but greater length. A false bottom divides the interior 
of this cylinder into two compartments, the upper of which is 
for receiving the bi-carbonate of soda. ¢ is an open tube pierced 
with holes for nearly the whole of its length, and it is fixed in 
the centre of the false bottom. B is a tubular opening for 
charging the cylinder C with the bi-carbonate. 0 is a portion of 
the tube connecting the apparatus with the condensing and 
—— machine, and dd is a flexible tube for discharging the 
acid 


water, , 
Fig. 1 shows the machine complete, D is the outer and O 


FIG. 3 


the inner cylinder of the generator previously described. G G’ are | machine is very compact, and the advantages of the continuous 
, automatically controlled generation of the gas are. manifest. 


glass purifiers into which the gas passes from the generator. S the 
condenser in which the water is impregnated with the carbonic 
acid gas, is of two gallons capacity. 
fitted with glass ballcock, affording a constant supply for aération. 


I is the water tank | 


P isa pump for forcing the filtered water from the tank, and | 


the gas from the purifiers, into the condenser. A is a fly-wheel. 
with handle FE, for working the machine by hand. gg’ are cog- 
wheels, the upper one of which is fixed to the spindle of an 
agitator in the condenszr, which, by its rapid motion, facilitates 
the complete saturation of water with the gas. nn’ are water 
gauges, the one indicating the height of water in the condenser, 
and that of the acid solution in the cylinder D. m is a pressure 
gauge for denoting the pressure in the condenser. ¢ is a distri- 
Luting tap for regulating or varying the relative proportions of 
gas and water forced by the pump into the condenser. s isa 
safety valve attached to the condenser, and so constructed as to 
be easily adjusted to any pressure required. The operation of 
the machine is as follows :—A given weight of granulated 
bi-carbonate of soda is introduced into the cylinder C, through 
the feed-tube B, which is then securely closed. The outer 
cylinder D is filled nearly to the top with water, to which is 
added a given volume of sulphuric acid. The solution flows by 
itsown gravity through the holes aa into the cylinder C, but is pre- 
vented by the pressure of air therein from rising to the level of the 
soda, The machine having been set in motion, the air or gas in 
cylinder C is drawn off through the pipe b, and, the back pressure 
being thus removed, the acid solution rises up to the tube ft, and, 
passing through the holes pierced in its circumference, comes in 
contact with the bi-carbonate of soda, upon which a rapid 
generation of carbonic acid gas immediately takes place. This 
restores for a moment the back pressure, forces down the solution 
from contact with the soda, and, for that instant, stops the 
generation of gas. But as at each stroke of the pump the gas 
is withdrawn from the cylinder, the fluid again rises to contact 
with the soda and a further generation of gas takes place. The 
pressure of the gas is thus made to regulate with the greatest 
nicety the rate of its own production. The gas passes from the 
cylinder, through the tule 6, into the purifiers G G’—Fig. 1— 
where it is divested of all impurities. It is drawn thence by the 
action of the pump and forced into the condenser, together with 
the water to be aérated, which is drawn from the tank I. The 
combination of the two is effected by the high pressure main- 
tained in the condenser, assisted by the motion of the agitator. 
The carbonaied water then through the tube 60 to the 
bottling machine. It will be noticed that the production of gas 
is regulated automatically and at a uniform rate. The process 
continues while the machine is in motion until the materials are 
exhausted. 

The larger machines differ from the machine shown at Fig. 1, 
principally in the generator, which is a closed vessel adapted for 
the generation of gas from sulphuric acid, and whiting or marble 
or other carbonate of lime. This generator is made of pure lead. 
The saturator and pipes are of thick copper, heavily lined with 
tin, se as to prevent contamination, It will be seen that the 


Fig. 3 shows one of these machines. 

In this illustration M is the generator, which is made of cast 
iron thickly lined with lead, and serves as a base to support the 
other apparatus. B is a tubular opening for charging the gene- 
rator with the whiting or other carbonate employed. D is a 
cylindrical leaden vessel for containing the sulphuric acid. +r is 


| a screw valve or tap which admits, or stops, the flow of sulphuric 


acid from the box D to the generator as may be required. 
G G' are purifiers, the lower of which is of tinned copper and 
the upper of glass, through which the gas passes from the gene- 
rator to the pump by whicl: it is forced into the condenser. 
F and N are openings for charging the purifiers with water ; and 
J is a tap for discharging the water when required to be renewed. 
S is the condenser for mixing the gas with the water to be 
aérated. I is the tank for the water supply. P is the force 
pump. gy’ are cog-wheels, the upper of which g’ works the 
agitator in the condenser S. n is a water gauge for indicating 
the height of the water in the saturator, and m is a pressure 
gauge showing the pressure of the gas in the condenser. 6 is 
the tube for conveying the aérated water to the bottling machine. 
e is the distributing tap, with graduated quadrant, for regulating 
the relative proportions of gas and water pumped into the con- 
denser. V is a safety vase, consisting of a U-shaped tube and 
filled with water. It puts the generator in direct communica- 
tion with the outer air, and prevents any accumulation of gas in 
the generator. 

The action of these machines is precisely similar in principle 
to that of Fig. 1, although the machines differ to some extent in 
their working details. The generator having been charged with 
whiting and water in given proportions, and the acid box D 
filled with sulphuric acid, the machine is set in motion. The 
sulphuric acid then flows down one of the tubes of the syphon 
aa, and up the other one into the generator M, and acting 
chemically on the whiting or other carbonate contained therein, 
causes an immediate generation of gas. This generation con- 
tinues until the pressure of the carbonic gas in the producer 
exceeds that of the atmosphere ; when this occurs, the gas seek- 
ing to escape finds no other channel Lut down the arm of the 
syphon tube, through which the sulphuric acid is ascending 
towards the generator. There it presses on the rising column of 
sulphuric acid and prevents its flowing into the generator until 
the pump, drawing the gas away, diminishes again the slight 
pressure. soon as this occurs, the flow of acid immediately 
recommences and continues until the generation of gas is again 
sufficient to prevent the acid flowing into the generator. An 
agitator geared into and worked off the cog-wheel g keeps the 
whiting in constant agitation, so that no sulphuric acid can 
fall into the generator without being brought into contact with 
the whiting, and generating carbonic acid gas. The gas after 
being generated is drawn by the pump through purifiers, which 


free it from all impurity, and is forced with the water into the . 


condenser, whence it is drawn off in the usual way into bottles 


or syphons. <A safety vase, just seen at V, is an open vase, into 
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which a U-shaped tube filled with water dips ; this places the 
inside of the generator in direct communication with the outer 
air. As the weight of water is about one-half of that of sul- 
phuric acid, should the pressure in the generator exceed to any 
appreciable extent that of the atmosphere, the water would be 
blewn back and not the sulphuric acid, and this would leave a 
clear passage through which the carbonic acid gas could escape 
from the generator. An explosion is thus rendered i ible, 


Patent-oftice has published abridgments of specifications relating 
to various subjects. Those relating to my speciality—the steering 
of ships by steam power—have not been extended beyond the year 
1866, although it is six years since the volume was published. It 
would be a most useful book to inventors for reference, if completed 
year by year, or even every three years. I do not know why it has 
not been continued, and I will be very glad indeed if the publica- 
- of my letter should suggest to the authorities the advisability 


and the sulphuric acid is prevented from blowing back. 

An important improvement in soda water machinery is 
exhibited by Messrs. Barnett and Foster, who are the makers of 
machines according to the invention of Mr. H. Moy Thomas, by 
which the agitator or mixer usually employed to cause a more 
thorough absorption of gas by the water is dispensed with. In 
machines made ‘n th's way the copper cylinder is placed verti- 
cally as shown herewith, Fig. 4. From this section it will be 
seen that an annular space D is formed within the cylinder by 
the introduction, of an inner half-cylinder hermetically sealed at 
the flange. Into this annular space D the liquid and gas are 
first introduced through the inlet A, which communicates with a 


FIG. 4. 


circle of perforated tube E. This perforated continuation of 
the inlet pipe not only cuts up the liguid and gas, but causes 
these to be delivered simultaneously on all sides of the annular 
Space, and the gas thus delivered into the cylinder percolates 
through the liquid contained in the compartment D. Thus the 
liquid does not pass directly from the inlet E to the outlet B, 
but is detained in the annular space until sufficient has been 
introduced to raise the level of the liquid to that of the per- 
forated plate D. When the liquid reaches this level, any further 
introduction at the inlet E causes an equal quantity to flow over 
the perforated plate, through which it passes in the form of a 
shower to the bottom of the cylinder. Previous to this final 
agitation, however, the liquid will have absorbed a great quantity 
of the gas which passed through it during its passage by stages 
from the lower part of the annular space to the level of the per- 
forated plate H. The tube through the perforated plate D 
retards the fall of the liquid through the cylinder, as by its 
means a continual communication is established above and below 
the perforated plate, so that the rate at which the liquid passes 
through the perforations is not increased by the action of the 
pump, but takes place at a uniform rate under varying pressures. 

he water gauge indicates the accumulation of aérated liquid in 
the bottom of the cylinder, and by the introduction within the 
cylinder of the tube C communicating with the water gauge, the 
highest level which the liquid should be allowed to attain above 
the perforated plate is defined. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


WIND PRESSURE. 

“Ency. Brit.,” Vol. XIL., article ‘‘ Hydro-mechanics,” 
p. 517, new edition, Professor Unwin gives a formula which nearly 
accords with that in Mr. Hawksley’s paper. Your correspondent 
““A.M.LC.E.” will there find the experiments, how made, with 
their results, and reasons for discrepancies. The formula is— 
“Resistance of a plane moving through a fluid, or pressure of a 
current on a plane. When a thin plate moves through the air, or 
through an indefinitely large mass of still water, in a direction 
normal to its surface, there is an excess of pressure on the anterior 
face and a diminution of pressure on the posterior face. 

“*Let V be the relative velocity of plate and fluid; 
2 be the area of plate; 
G be the density of fluid; 
h be the height due to velocity. Then 


The total resistance 2 pounds = *G Qh, where fis 
8 coefficient having the value of about 1°3 for a plate moving in a 
still fluid, and 1°8 for acurrent impinging on a fixed plane, whether 
the fluid be air or water,” W. 
Liverpool, Oct. 25th, 


- PATENT LAW REFORM. 

Sim,—Referring to the frequent recent discussions regarding the 
patent laws as they now stand, and the question as to whether the 
cost of taking out a patent debars a poor inventor from availing 
himself of their protection, I would like to suggest that the cost of 
the patent i is extremely insignificant as compared with the 
usually _ heavy outlay in making the machine, experimenting 
with it, and in mtroducing it successfully to the public. In order 
to do this an inventor has generally to seek the assistance of a 
moneyed partner, who, unless the invention appeared likely to 
bring a- good return, would not, I think, be inclined to incur the 
greater expense, however much the cost of obtaining the patent 
may be reduced. If the inventor takes out his patent rashly, there 
is very great probability of his finding out that some one had 
patented the same thing before—as I found, to my cost, many 
yearsago. If he ay makes a search in previous specifica- 

fons, he must be prepared for what may be a heavy outlay. The 


~ 


° the issue. During my experience I have seen with 
what facility the poor man’s invention may be enya from him, 
and I have also witnessed the extreme difficulty that he meets with 
in checking the infriagement, as he must apparently resort to the 
higher courts when she validity of his patent is called into question, 
even on the most frivolous grounds. I think that if the County 
Courts possessed an equitable jurisdiction to deal with such cases, 
it would be a very great improvement in favour of inventors. I 
believe that, if thé cost of obtaining a patent were much reduced, 
everybody would patent even the most visionary ideas, in hope of 
probably inducing some one to take a pecuniary interest in their 
development, and that the result would be an immense increase in 
patents, many of them differing substantially from one another 
only by unmaintainable imitations. CHARLES R. SIMEy. 

September 26th. 

ENGINE-ROOM ARTIFICERS, 

Str,—I must beg you to permit me to apologise to ‘‘C. C.” for 
having misquoted him, if I did so, in the letter which appeared on 
the 23rd ult., but my present movements do not allow me to carry 
a file of THE ENGINEER always about with me to refer to. Yet I 
do not exactly see how a person can have a “‘ practical knowledge ” 
of a thing without “‘ personal experience ” of it. Perhaps a very 
clever person may have a practical knowledge of fitting oat turning 
without any “actual personal experience” of the vice and lathe, 
but I confess I could not. Your correspondent ‘‘ C.C.” is evidently 
a much more capable man than I dare pretend to be. I do not 
know whether I have any right to speak of the duties of engineers 
or of practical mechanics, so it may be as well for me to give your 
readers the opportunity of judging, by stating what ‘actual 

rsonal experience ” I have ioe of the subject on which I write. 

fore doing so, however, I beg to thank your correspondent 

“W. L.” for his extremely courteousreference to myself personally ; 

especially for his preference “for a gvod practical man who has 

no more theoretical knowledge than is required to work out his 
i s, than a man like ‘ Experience.’” 

Now, I may say at once that I discarded the title “‘ practical 
man” many years ago, as I found by expensive experience that 
ninety-nine per cent. of those who used that title did so only to 
cover their ignorance, incapacity, and stupidity. I found it was 
so out of the Navy as well as in the Navy. I dislike cant of all 
kinds, but the cant of the “‘ practical man” I dislike most of all, 
for I have suffered so much from the incapacity of that class. I 
would briefly state that I was brought up in the private trade, and 
had several years engineering experience before I entered the 
Navy, which I did when the ironclad era began to dawn, and when 
I had a strong impression that the golden age of naval engineerin; 
would begin. Many naval officers said it, the papers said it, and i 
believed it. I knew nothing of the Navy, but confident in my own 
abilities and believing that a goed time must come at last for the 
Navy, Ientered her Majesty's service. Since then I have served in 
every description of vessel in the Navy, but I have never been in 
any Government college or school, nor have I any relatives in those 
establishments or in the Navy. 

Now it cannot be of an 


interest to your readers to know 
whether I am now engaged in farming land, stock-jobbing, or 
dragging out a wretched existence on a miserable pittance with a 
ruined constitution, waiting for death to end my sufferings, as* 
many of my naval engineering acquaintances are doing ; but it may 
interest them to know that the ‘‘ golden age” or good time never 
dawned for the naval engineer, an that I have been grievously 
disappointed with the result of my service, for although I have not 
been passed over in promotion, my reasonable hopes and expecta- 
tions have not been realised. I do not care whether Iam entitled 
to the respect which an experienced man should command or not, 
but in reply to the questions contained in the letters of ‘C. C.” 
and “‘ W. L.,” I would say that the circumstances which require 
the presence of a highly scientific man in the engine-.oom of a 
man-of-war are perfectly obvious to all those who have any 
acquaintance with engineering or with the construction of an 
ironclad, and that I cannot state any circumstances in which his 
presence is not required. For the scientific engineer is he who 
can see what is wanted instantly, one who can design the best, the 
cheapest, and most speedy means to attain a given end; one who 
can design a machine or engine, calculate the strain, and super- 
tend its construction from beginning to end. The scientific naval 
engineer is he who has studied the strength and properties of 
metals and their alloys, who has a sound and extensive knowledge 
of chemistry, of electricity, theoretical mechanics, and especially of 
thermodynamics, and who has the capacity and knowledge to 
enable him to understand the science of gunnery and torpedo 
management. This is the man who is of use on board a war vessel 
—a man whose word the captain can implicitly rely on in moments 
of the greatest peril, and whose moral character will confer upon 
him a status which no amount of nominal rank or ability asa 
workman could possibly give. Of this stamp are the large 
majority of engineer officers now in the Navy, and of this stamp 
all the future engineer officers will be if the present system be 
liberally carried out. 

As for the scientific man who would ‘‘make an_ elaborate 
calculation as to” whether the explosion ‘ of a shell’ had increased 
or lowered his vacuum,” I have only to say that such a person 
never existed in the Navy, nor anywhere else, except in the mind 
of ““W. L.,” or possibly in a lunatic asylum; but certainly 
I have never heard of such persons before. Nor do I know 
anything of a class of persons ‘‘whose whole time has 
been spent at school and college.” I cannot help remark- 
ing on ‘‘ W. L.’s” opinion of the insignificance of the respon- 
sibilities of a naval engineer, as shown by his comparing the 
“winding up a watch” with the duties of an engineer on board a 
ship in action. This corresponds well with the views of my old 
acquaintances of former years, Admiral Holystone and Captain 
Tarbucket, who used to declare that anybody was good enough to 
have charge of the machinery of the fleet, and who used to treat 
engineer officers as something below the level of an ordinary seaman. 
But those gentlemen of the old sehool did not believe in steam or 
science ; they had faith only in sails, wooden ships, and smooth 
bore guns of cast iron. 

As for “‘C. C.’s” suggestion of making all the artificers junior 
engineers, and that all the labouring work should be done by 
skilful junior engineers, to whom great inducements should be held 
out to get them to enter into the Navy, I have only to say that it 
would cost about twice as much as the present system and three 
times as much as the system I advocate ; whilst it would not give 
either efficiency to the Navy or satisfaction to the individual con- 
cerned, As well may ‘‘C. C.” propose to offer inducements to the 
captains and mates in the mercantile marine to enter as able seamen 
on board men-of-war so as to get good practical seamanship! I 
have been anxious to preserve the title ‘‘ Engineer” for those who 
know the science of engineering and the practice of all the trades 
connected with it ; but as it appears that members of some of the 
different trades wish to assume the title, let us be liberal and 
logical, and include the stokers, and call them engineers also. Let 
the term ‘‘ Royal Naval Engineers” include the engineer-in-chief 
of the Navy and the present “‘stoker second-class,” The different 
grades vould be distinguished as they are in the Royal Engineers— 
formerly Sappers and Miners, and by this means probably many 
decent young mechanics would be induced to enter the Navy to do 
duty as stokers first, and subsequently to rise after practical] 
training in the engine room to the warrant rank of artificer. This 
is the way to make the department or throughout the 
country, and to open the door wide enough. 


Bué the engineer officers would still have to be trained as they 
are now, for by this system the Admiralty get the cream of the 
intellect of the youth of Great Britain and Ireland, and then it is 
trained most perfectly in science and in practice in a naval 
engineering duties, Sesame but express my conviction that the 
highest credit is due to the men who proposed and those who 
authorised the present system. Nevertheless, to complete this 
system it is not only necessary to get the best talent of the country, 
and to educate it perfectly, but it must be well treated afterwards, 
faith must be kept, good pay and good position must be given, or 
the results in the long run must be bad. Economy and efficiency 
alike demand a small number of engineer officers of the greatest 
capacity and the highest ability, with corresponding pay; and a 
very large number of skilled labourers to work under the orders of 
the engineer officers. I know not for certain whether the settle- 
ment of the financial question lies in the hands of the Lords of the 
Admiralty or in those of a Treasury clerk; but this I do know, that 
if the same parsimony be shown to the engineer department in the 
future as has been the case in the past, the results must be detri- 
mental to the efficiency of the service. EXPERIENCE. 

Hidcote, Gloucestershire, October 12th. 


GOLD MINING. 

Srr,—You have published two letters lately, one from Mr. A. G, 
Lock and one from a Mr. G. T. Evans, on gold losses, &c., and 
bearing on the Indian Mines, and I ask you to publish this in fair 
play. Does the former gentleman imagine that the agents sent to 
these mines are so ignorant of their profession that they would 
ignore the miserable little detail with which he occupies a quarter 
page of your paper? The second should know better than to put 
such a lame system of dressing gold eres into = for if he knew 
anything of the business he would have waited until he could have 
brought out something much nearer the mark than what he 
suggests, ya something with which the agents here are well 
acguainted, 

am sorry for a man who would suggest one and the same treat- 
ment for ore varying so much in nature, and if some of these men 
had done practical work on different kinds of auriferous minerals 
they might be less y to rush into print and make suggestions 
as old as the hills to those in charge of mining and reduction works, 
Nundy Gold Mining Company, Limited, 
“= Road, September 15th. 


COMPETITIVE TENDERS. 

S1r,—We have read with much pleasure your article on “‘Com- 
petitive Tenders,” and consider your suggestions well worthy of 
the serious attention of all respectable firms of contractors. Being 
ourselves victims on more than one occasion to the system you 
condemn, we most cordially support the views you express ; but we 
fear the present unfair way of soliciting tenders has such powerful 
supporters that it will be found a difficult matter to get people to 
look at the question from your practical point of view. 

With your permission we should like to give you an instance of 
what appears to us to be an exceptionally unfair way of doing 
business much in vogue in Downing-street, Whitehall, and other 
high places. In September of last year we were invited by the 
Crown Agents for the Colonies to tender for ‘‘ A dredge vessel and 
four hopper mud barges.” Now, although the authorities only 
wanted one dredge vessel and four barges, we and the other un- 
fortunate contractors who were foolish enough to tender were 
required by the Crown Agents to submit tenders, detail specifica- 
tions, and designs for this dredge vessel in the following order :~ 

1. For a dredge vessel fitted with 30-horse mowed compound 
condensing engines, to draw not more than 2ft. of water, and to be 
capable of raising 200 tons of spoil per hour with a central bucket 
we re working in the usual way in from 2ft. to 20ft. of water. 

2. For a ditto, ditto, but with 20-horse power engines. 

3. For a dredge vessel fitted with engines same as No. 1, but to 
draw 5ft. of water, and bucket ladder so arranged that the vcssel 
could cut its way through a bank in from 2ft. to 20ft. of water. 

4. For a ditto, ditto, but with engines same as No. 2. 

Alternative prices to be given in all cases for bucket backs and 
attachments of wrought iron and ditto of steel. Also tenders, 
detail specifications, and designs for the barges as follows :-— 

Four hopper barges to carry 50 tons each: (a) on 2ft. draught 
of water; (4) on 3ft. draught of water; (c) on, 5ft. draught 
of water. Prices to include delivery f.o.b. ship in London, 
and also at any other port namied by contractor. In addition 
to the foregoing, the contractors were required to give a vast 
amount of other information, such as speeds of various parts 
of the machinery, calculations of horse-power, calculations of dis- 
placement, weights of hulls and machinery, &c., in all cases. 
Those who are acquainted with this class of work will know the 
immense amount of trouble we were put to in order to furnish the 
Crown Agents for the Colonics with tLe mass of information 
required to enable them to place this order for ‘‘ A Dredger Vessel 
and Four Hopper Mud Barges.” After waiting months for an 
acknowledgment of our labours, we were at last favoured with a 
slip of paper informing us that our tender was declined; no word 
of thanks for the trouble we had taken; no explanation why our 
tender was not accepted, and our elaborate plans and specifications, 
which had cost us so much labour and thought and considerable 
expense, have never been returned to us to this day. 

Now, Sir, what we complain of is this—here we have a body of 
Government Commissioners drawing large salaries, with consulting 
engineers at their service receiving handsome remuneration, 
requiring contractors to do their work without any pay. Surely 
before sending out such a “ Requisiticn” as that to which we are 
now calling attention, the Crown Agents for the Colonies should 
decide what they want, instruct their engineers to prepare the 
necessary plans and specifications, and then invite firms to tender 
to their plans and specifications, and if in addition to this they 
would publish in the columns of your journal the list of tenders 
sent in, naming the one accepted, contractors would be more willing 
to tender for their work, knowing that they would then have, what 
they are not at all so sure about now, Farr Pay. 

October 24th, 


AMERICAN SALT TRADE.—A census bulletin upon this subject 
states that the number of establishments for the production of salt 
has decreased from 399 in 1860 to 264 in 1880, but that during the 
same period the amount of salt produced has increased from 
12,717,198 bushels to 29,800,298 bushels, the average production of 
each establishment being 31,373 bushels in 1860, and 112,872 
bushels in 1880. This shows that the salt industry is now carried 
on by larger estabhshments, requiring more capital, and producing 
a larger amount of salt. The total production was derived from 
the following processes :—By solar evaporation from sea or bay 
water, 888,968 bushels; from inland lakes or natural deposits, 
944,158; from subterranean brines, 2,998,000; by artificial 
heat from subterranean brines 8,853,821, by kettle or pan pro- 
cess, and 16,115,351 bushels by steam evaporation process. Nearly 
all of the solar evaporation from sea-water takes place in Cah- 
fornia—878,093 ; while Utah furnishes the inland lake deposits— 
482,300; and New York the salt evaporated by solar heat from 


subterranean brines—2,777,000—as also that produced by kettle 
process—5,971,203. Michigan is the great source of the salt 
obtained by steam evaporation—10,177,505. The greatest 


number of salt manufacturers exist in the two latter States, 
being sixty-nine and eighty-six respectively. There are altogether 
539 salt wells in the United States, the greatest average depth 
being found in West Virginia, 1043ft.; Ohio, 902ft.; Pennsylvania, 
884ft.; and Michigan, 881ft., in which State is found the strongest 
brine, averaging 01} deg. of the salometer. There are 47,446 vats 
employed in solar evaporation, having an og gate area of 
78,173,114 square feet. The average number of hands 
is about 4000, though it fluctuates according to the time year 
and the amount of business, 
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RAILWAY MATTERS. 


THE Shepparton and Memurkah Railway, in Victoria, was 
opened on the 5th ult. 

Tue South Brisbane line, the Highfields, Brisbane Valley, and 
the Warwick and Killarney branches of the Queensland Central 
Railway Bills and estimates, have all been passed by the Assembly, 

THE Australian Star says that the Free State Executive have 
extertained proposals for the construction of the Colesberg-Bloem- 
fontein Railway on behalf of Mr. Ralph Firbank, who, if the 
contract for the construction of that line is given to him, will be 
prepared, immediately surveys are completed, to push on with the 
earthworks. Mr, M. Unger is thus not alone in this project. 

THE demand for increased railway accommodation in New South 
Wales continues. The Minister of Works recently promised a 
deputation that a trial survey should be made for a railway from 
South Gundagai to Tumut, vid Adelong, a distance of thirty-three 
miles. He has also been urged to construct a branch tramway 
from the proposed Illawarra Railway station, along West Botany- 
street, to Scarborough and Sandringham. 

A SCHEME has been set on foot for a tramway crossing the Isle 
of Axholme and the adjacent district of Marshland in Yorkshire. 
The idea has sprung out of the application of the tramway system, 
encouraged by the Great Eastern Railway Company, to districts 
similarly situated in Norfolk and Cambridgeshire. Avoiding Goole, 
a terminus of the Lancashire and Yorkshire Railway, the proposed 
tramway will commence at Swinefleet, passing through Kastoft 
and Crowle, across the Isle of Axholme to a point on the Man- 
chester, Sheffield, and Lincolnshire system. 


Tue triple granite vaulting of the windy stretch of the St. 
Gothard Tunnel, the part under Andermatt, which has broken in 
so often, and which has been a source of so much trouble and 
expense, is at length completed, and bids fair to stand. There is 
consequently little doubt that the tunnel will be opened for traffic, 
as announced, on the first day of 1882. It is thought that traffic 
may commence before that date. Wagons and carriages are being 
got together at Airolo, and the company are advertising for guards 
and stationmasters able to speak two or three languages. 

Two severe fatal accidents have happened since our last publica- 
tion. In the one case‘a Midland express ran into a mineral train 
standing on a branch near Leicester, the facing points to which had 
been left open by the signalman, who had, since the gale of the 
previous Friday, which blew down the signal-post, been working 
the trains by hand. Four people were killed, and a lot injured. 
The second was a collision of two locomotives at Pannal Junction, 
near Harrogate, on the North-Eastern Railway. A goods train 
was standing with the front of the engine a foot or two over the 
main line, so that a Leeds express engine struck it, and was twisted 
round, thrown over, and a lot of people injured. 

On September Ist, in reply to questions, the Premier of the 
Queensland Assembly stated that several proposals had been 
received by the Government to construct railways under the Rail- 
way Companies’ Preliminary Act—under which large grants of 
land are to be make in lieu of money payment, as described in our 
impression of the 2nd ult. An English company had, according 
to India and the Colonies, proposed to build a line to the Gulf of 
Carpentaria, and a Victorian company had offered to form one 
from Charleville to the borders of New South Wales. These 
proposals are to be embodied in Bills, but the Premier would not 
pledge the Government to bring them forward during the present 
session. 

THE efforts to obtain additional railway communication 
between Manchester and Southport, are being continucd, and 
on Tuesday, a deputation representing the Southport Town 
Council and the local boards of Swinton and Pendlebury, 
Tyldesley, Atherton and West Houghton had an interview 
with the directors of the Lancashire and Yorkshire Railway 
in Manchester, when the desirability and importance of 
the proposed new railway were strongly urged upon the company. 
Mr. Barnes, the chairman of the directors, promised that the 
scheme should be seriously considered, and intimated that in all 
probability a committee of the directors would be appointed to 
confer with the clerks to the several authorities before taking any 
further steps. 

THE international express train from Turin to Rome, timed to 
arrive at Pisa at 4.42 a.m., went off the rails between Sarzana and 
Avonza a little before three on the morning of the 22nd inst. It 
is reported that sixteen carriages left the rails. Two passengers were 
killed, and from fifteen to twenty were injured. The Z'imes Leghorn 
correspondent writes since :—‘* The brakesman states that the speed 
was thirty-seven milesan hour when the twoaxlesof a saloon carriage, 
containing the Ministers Depretis and Berti, broke. The carriages 
following left the rails, rolling down the embankment right and 
left, where they lie crushed and broken; one being completely in 
fragments. It is a perfect marvel that only one person was killed, 
namely, Captain Count Perrone di San Martino. Fifteen persons 
are reported to be more or less contused, 

A NEW tramway locomotive, made under Matthews’ patent at 
the Kingsbury Ironworks, Ball’s-pond, has just been sent to Liver- 
pool for trial on the tramways of that town. This locomotive is 
constructed with the whole of the driving machinery arranged 
on the outside of the frame plates, and enclosed with a close casing 
so as to thoroughly exclude dust and dirt, thus avoiding the 
destructive aetion and removing the worst evil with which loco- 
motives have to contend. The water is carried in side tanks on 
each side of the boiler, in one of which is a condenser for 
the exhaust steam, the tanks being connected by a pipe. By this 
arrangement of the condensing tanks, the water absorbs and 
condenses the steam until a considerable temperature is reached. 
The boiler is of the locomotive form, is very roomy, and works 
at a pressure of 1501b. per inch. Smoke is to be avoided by the 
use of smokeless fuel. The regulator and reversing levers are 
placed at each end of the engine, and convenient to the hands of 
the driver, who is enabled to keep his attention constantly on the 

A powerful brake is provided, to be operated by the 
driver’s foot; a steam brake is also provided. The engine is 
covered by a roof, and the boiler is enclosed with a casing, the 
upper part of which is fitted with glass panels. The whole of the 
working parts are of steel. 

During the six months ending 30th June last, there were 
reported in the United Kingdom, By collisions between passenger 
trains or parts of passenger trains, by which one passenger was 
killed, and 168 passengers and seven servants were injured ; 38 
collisions between senger trains and goods or mineral trains, 
engines, &c., by which 1 servant was killed, and 93 passengers 
and 26 servants were injured; 13 collisions between goods trains 
or parts of goods trains, by which 23 servants were injured ; 2 
cases of trains coming in contact with projections from other 
trains travelling on parallel lines, by which 2 passengers and 1 
servant were injured ; 37 cases of passenger trains or parts of pas- 
senger trains leaving the rails, by which 1 passenger was killed, 
and 42 passengers and 1 servant were injured; 10 cases of goods 
trains or parts of goods trains, engines, &c., leaving the rails, by 
which 4 servants were injured; 9 cases of trains or engines 
travelling in the wrong direction through points, by which 2 
servants were killed, and 2 passengers and 6 servants were 
injured ; 8 cases of trains running into stations or sidings at 
too high a speed, by which 15 ngers and 1 servant were 
injared ; 73 cases of trains running over cattle—during the six 
months 22 horses, 16 beasts and cows, 46 sheep, 1 deer, and 2 
donkeys, were run over and killed—or other obstructions on the 
line, by which 3 passengers were injured ; 4 cases of the bursting of 
boilers or tubes, &c., of engines, by which 3 servants were injured ; 
the failure of 201 axles, by whieh 1 servant was injured ; the 
failure of 5 couplings, by which 14 passengers and 2 servants were 
injured ; and 3 fires at stations, bridges, or viaducts, by which 1 
servant was fatally injured. 


NOTES AND MEMORANDA. 


M. Prxsor, the forester of the Bois de Boulogne, finds that 
dynamite can be used with advantage for uprooting and dividing 
stumps of trees, but it is not applicable to felling trees which are 
to be used as timber, 


AccorDING to the Journal de St, Pétersbourg the popu- 
lation of Siberia, including the nomadic tribes and the 
colonists—if they can be called so under the somguinecy régime— 
is 1,385,000, divided among the provinces as follows :—Tobolsk, 
463,000; Tomsk, 324,000; Irkoutsk, 165,000; Yenissei, 164,000 ; 
Transbaikal Territory, 141,000; Amoor, 3000; Maritime Provinces, 
13,000 ; Yakoutsk, 112,000. The Siberian territory has an area of 
10,709,000 square versts. 

Prov. Exner, of Vienna, has lately proved that galvanic elements 


formed of three el t bst: , one of which is bromine or 
iodine, give perfectly constant action, and that the electro-motive 


forces exactly correspond to the heat values. of the chemical pro-- 


cesses. According to. Nature there is no trace of polarisation. 
Bromine and iodine are also shown to be the worst conductors of 
electricity at present known. Both bromine and iodine conduct 
entirely without polarisation—the later in solid as well as in liquid 
condition. The conductivity rises rapidly with the temperature, 


THE United States Commissioner of Patents has forwarded to 
the Secretary of the Interior his report of the operations of the 
Patent-office for the past fiscal year, and his estimate of the 
amount necessary during the next fiscal year. The number of 
original patents issued during the first nine months of the present 
year was 13,084, an increase of 2261 over last year. The receipts 
of the office for the same period were 65,447 dols. in excess of those 
for the corresponding nine ths of 1880. The report recom- 
mends a considerable increase in the examining corps and the 
clerical force of the office, and the following appropriation ; 
50,000 dols. to carry out the abridgment of patents and the publica- 
tion of 10,000 volumes of the same; 15,000 dols. for producing 
burned and exhausted drawings ; 10,000 dols. for photo-lithograph- 
ing drawings; and 9000dols. to complete the Official Gazette for 
the present year. 


Pror. LoverineG, of Harvard, has latel 
memoirs of the American Academy a paper by Dr. Nathaniel Bow- 
ditch, of Salem, Mass., communicated in 1815, in which he investi- 
gates the figures made by a double pendulum which compounded 
two vibrations at right angles to one another. This research, 
which Nature says was illustrated by several plates of figures, 
therefore antedates that of Lissajous, to whom the discovery of 
these figures is usually accredited, which was published in 1857. 
Bowditch investigated the cases of the ratios representing unison, 
the octave, the twelfth, and the double octave. Bowditch was 
himself inspired to this investigation by a paper written by Prof. 
Dean, of Burlington, Vermont, in which a compound penduluin, 
identical with that known as Blackburn’s pendulum, was used to 
illustrate the motions of the earth as viewed from the mooa. 
Blackburn’s pendulum dates from 1844. Sang, in 1832, used 
vibrating wires to compound rectangular vibrations ; and Wheat- 
stone’s kaleidophone dates from 1827. 


SomE experiments on the influence of varying pressures upon the 
duration of pendulum oscillation formed the subject of a recent 
communication to the Paris Academy of Sciences by M. Saint-Loup. 
As a first result of his experiments, he finds an increase of about 

of a second a day for a fall of 10 mm. in the barometer. He 

oes not attach much importance to this figure, but it seems 
to show the importance of a correction for pressure in all 
calculations of exact time. M. Tresca stated that when the con- 
ference was held, under the direction of Le Verrier, for the 
construction of three Parisian regulators of precision, one of the 
constructors, M. Redier, had fitted to the pendulum a metallic 
barometer, with an arm which was displaced so as to compensate 
the variations of retardirg influence in the atmospheric pressure. 


unearthed from the 


From a recent comparative statement of the carrying trade of 
the world, it appears that, omitting vessels of less than 50 tons 
measurement, Europe possesses 42 tons to every 1000 inhabitants, 
America, 40; and Australia, 79; while Asia and Africa have only 
2 tons per 1000. Liverpool ranks as the most important port in 
the world, with a tonnage of 2,647,373; this is succeeded b 
London, with 2,330,688, and Glasgow, with 1,432,364; New Yor 
comes next, with 1,153,676 tons. The nine leading ports of Great 
Britain have a tonnage of 8,724,123, while the first four ports of 
the United States have only 1,976,940. St. John, New Bruns- 
wick, is in this respect as important as Boston or Charleston, and 
more so than Philadelphia. Great Britain and Ireland possess a 
gross tonnage of nearly 12,000,000 sailing-vessel tons, and with the 
we of her colonies the British flag covers 14,000,000 tonnage, 
out of the total existing world’s tonnage of 27,000,000. The 
United States twenty years ago carried 66 per cent. of their foreign 
trade in their own vessels, whereas now they carry something less 
than 18 per cent, 


TELEGRAPH wires in considerable number might be laid through 
the large gas mains without abstracting very much of their capa- 
city. Mr. A. Angus Croll, writing to the Times on this subject, in 
reference to a letter addressed by the Gas Light and Coke Com- 
pany to the Commissioners of Sewers, ‘‘ calling attention to state- 
ments which had recently been made as to the probability of acci- 
dents arising from the wires used by the Electric Lighting Com- 
pany for the conveyance of electricity,” says :—‘‘ Before charging 
the mains of the Great Central Gas Company for the first time— 
now more than thirty years ago—I placed the works and office in 
telegraphic communication. For that purpose a man went into 
one of the large mains from the works to the City, laying down the 
wires as he went along. This communication remained perfect 
some years, so long as the outer covering remained good, and, I need 
scarcely add, without any accident having taken place. Then, as 
now, it was suggested by an influential member of the Commission 
of Sewers that the laying down of the wire in the gas main would 
be attended with ge danger to the City. Wiser counsel, how- 
ever prevailed, and I was not interfered with.” 


ACCORDING to the American census summaries the modification 
of the United States iron industries by the Bessemer steel manu- 
facture has produced some great variations in local product, ores 
differing so greatly in their fitness for it. This has also nade 
marked fluctuations in the price per ton of ore. Taking the five 
great iron States the price has failen 15 per cent. in Michigan since 
the previous census, in New York 29 per cent., in Pennsylvania 
34 per cent., while in New Jersey it has risen 30 per cent., and in 
Missouri 300 per cent. The same peculiar fitness of some ores for 
Bessemer steel has stimulated 1 roduction. The price of Iron 
Mountain ore, Missouri, is remarkable, being about seven dollars a 
ton, against a usual value of from two to four dollars a ton. 
There are twenty-three States ranking as iron-producing, beginning 
with Pensylvania—2,173,415 tons—followed in order by Michigan, 
New York, New Jersey, Ohio, Missouri, Alabama, Virginia, Mary- 
land, Tennessee, Georgia, Kentucky, Massachusetts, West Virginia, 
Wisconsin, Connecticut, Oregon, Maine, Texas, North Carolina, 
Delaware, Vermont, and Indiana, twenty-three, of which the last 
furnished 513 tons of ore. In 1870 but sixteen States were thus 
listed. Alabama—now taking a prominent rank—Georgia, West 
Virginia, Connecticut, Oregon, Maine and Texas are new in the 
list. The value of the total product is put at 22,975,345 dols. ; the 
total value of materials used at 2,810,744 dols.; the wages at 
9,429,055 dols., with 31,412 men and boys. The working capital is 
put at 4,823,413 dols.; the value of plant at 8,649,275 dols.; real 
estate, 48,106,249 dols., with 909,058 paid as royalty. The largest 
iron-producing county is Marquette, on the Lake Superior shore of 
Michigan—1,374,812 tons. The largest single mine is Corn- 
wall Ore Bank, Lebanon County, Pennsylvania—280,000 tons, 
at a value of 500,000 dols, and employing 135 persons. 


MISCELLANEA. 

Tu Paris Electrical Exhibition closes on the 17th of November. 

Tin has been found in New South Wales, about sixty miles frcm 
Grafton. 

By means of the life-boats, the rocket apparatus, and other 
agencies, in conjunction with the successful efforts used on board 
distressed vessels, as many as 2923 lives were saved from the 
various wrecks on our coasts last year by the National Life-boat 
Institution. 

Messrs. JACKSON, RODWELL, AND Co., of Manchester, have just 
completed an extensive new plant which they have been laying 
down to enable them to turn out exceptionally heavy wheel 
castings in steel, and they got to work with their new process last 
week, 

Mr. CHARLES Burns, J.P., who has managed the Clay Cross 
Coal and Ironworks from their commencement by the late George 
Stevenson, over forty years ago, has retired from active work, 
owing to ill-health. Mr. Burns is very highly respected in the 
Clay Cross and adjoining districts. 

TuE Commission entrusted by the Minister of iculture and 
Commerce to inquire into the spread of infection in the department 
of the Seine by the discharge of sewage of Paris into that river has 
sent in its report, which advocates the purification by irrigation and 
downward filtration at St. Germain, the principal excremental 
solid constituents of the sewage to be prevented from entering the 
sewage, or mechanically separated therefrom. 


Messrs. CHARLES BURRELL AND Sons have obtained for their 
traction engines all the medals that have been awarded for this 
class of engine, during the year 1881, at the following agricultural 
shows :—Worcestershire Agricultural Society, Stourbridge show, 
July, 1881; Wirral and Birkenhead agricultural show, September, 
1881 ; Staffordshire Agricultural Society, Stafford show, Septem- 
ber, 1881; Long Sutton Agricultural Society, Long Sutton show, 
September, 1881. 

THE Quarterly Review has found out that the earth is a vast 
secondary battery, which only needs tapping in a certain way, 
which is left for the Society of Telegraph Engineers to find out, to 
get an unlimited supply of electricity for lighting and other pur- 


poses. To tap it in some way would do good, for the Quarterly - 


refers to this stored-up electricity for the cause of all earthquakes, 
Mallet, De Beaumont, Scropes, Lyell, Hopkins, Hilgard, and 
others notwithstanding. 

On Wednesday morning the new screw steamer Ganges, built 
for the Peninsular and Oriental Company, was successfully launched 
from the yard of the Barrow Shipbuilding Company. ‘ihe dimen- 
sions of the Ganges are—390ft. long, 42ft. breadth of beam, 
32ft. Gin. depth of hold. She is a three-masted schcencr, and has 
accommodation for 124 first-class, 48 second-class, and a number of 
steerage passengers. The engines are of the ordinary compound 
surface condensing type, of 390 nominal horse-power. 


A Goop deal of difference of opinion exists as to the relative 
merits of two schemes for the extension of the Melbourne water 
supply. It appears, however, that there will be no withdrawal of 
the Yan Yean scheme, as the survey for the extension of the Yan 
Yean supply is being pushed rapidly forward. The proposal is to 
bring the Wallaby Creek into the southern watershed of the 


Plenty, and this scheme involves the cutting of a channel of no - 


less than six miles and a-half in length. It will take a year at 
least to complete, and some of it will be heavy work. 

A FEW days ago, our Birmingham correspondent writes, a party 
of gentlemen interested in limestone mining assembled at the Earl 
of Dudley’s Conygre limestone pits, near Dudley Port, to witness 
some experiments with Nobel’s blasting gelatine. Mr. E. F. Smith, 
the principal mining agent of Lord Dudley, was amongst those 
present. ‘The limestone is of the hardest kind, and holes had been 
bored in on the previous day. The experiments, however, were 
unusually successtul, the stone being brought away in great 
masses, and in good commercial condition. 


Mr. Ponton, the surveyor, of Poole, has submitted to the 
authorities of that town an estimate of the power derivable from 
the rise and fall of the tides in Poole Harbour. He gives it as 
30,000-horse power per 24 hours. He proposes to use a portion of 
this power to generate electricity for lighting the town of Poole, 
which, like Chesterfield, is unable to agree with its gas company, 
or to appreciate fully the light from oil lamps. We do not know, 
however, how Mr. Ponton is going to get 208 horse power per 
minute from a rise and fall of about 6ft. of tide, although there is 
twice as many tides at Poole as at most other places in the world. 


THE Silvertown Company has bought from Messrs. Hooper the 
s.s. Hooper, built some years ago specially for cable work. ‘Lhis is 
the largest cable ship afloat. Her measurements are :—Length 
overall, 350ft.; beam, 55ft.; moulded depth, 36ft.; gross tonnage, 
4935 tons; net register. 3724 tons. She has three cable tanks, 
each 30ft. deep, and having respectively the diameters 41ft., 53ft., 
and 51ft., with the usual cable gear. ‘The present owners intend 
renaming the ship the Silvertown. She leaves England in March 
to assist in laying the 3000 miles of cable now being manufactured 
by the company for the west coast of South America. 

THE electric light has now been adopted in the Cyclops Works 
(Messrs. Charles Cammell and Co., Limited). The Brush machine 
erected there is capable of running 16 or 17 lights, and operations 
have first been commenced in the west planing shop, where 6 
2000-candle power are lights have been put up. Messrs. Ham- 
mond and Co., who hold the patent rights of the Brush light for 
Yorkshire and Derbyshire, attribute the success partly to the care 
which Messrs. Charles Cammell and Co, have given to the driving 
engine, which in this case is a Parson’s patent, made by Messrs. 
Kitson and Co., of Leeds. The engine is described as of a peculiar 
type. It works the dynamo machine direct without any belting at 
all, being able to run up to the high speed required. It has 
already been described in our pages. 

THE annual ting of the Manchester Geological Society was 
held on Tuesday, and Mr. Geo. Gilroy, M. Inst. C.E., of Wigan, 
a well-known Lancashire mining engineer, was elected president 
for the ensuing year. In order to facilitate the attendance of 
mining engineers and colliery proprietors at the meetings of the 
Society, it was decided to alter the date to the first Tuesday in the 
month, which is the date on which the Lancashire and Cheshire 
Coalowners’ Association also holds its meetings in Manchester, 
Mr. Gilroy, in taking the chair, strongly urged that during the 
ensuing session special attention should be given to the important 
question of the use of explosives in mines, and expressed the hope 
that some means might be devised whereby they would be able to 
work their mines without the danger at present attendant upon 
blasting 

A VERY simple method of planing at any required angle the edges 
of boiler and other plates where this is needed to facilitate calking 
has just been devised by Messrs. Wm. Collier and Co., of Man- 
chester, and is thus briefly described by our Manchester corre- 
spondent, In the place of packing the plates at the required angle 
on the machine, which has been the method tenths adopted, 
the tool itself is made to work at any angle desired. This is 
accomplished by the introduction of a swivel head working upon 
two trunnions and moved backwards and forwards by a worm and 
worm-wheel, and which is locked fast in any position by means of 
bolts in radius slots on a radial plate ettachel to the slide. The 
machine itself consists of a long Bed with a raised part for carrying 


the plates, and above this a girder with cramp screws for holding 
the plates in position. The tool is carried on a slide actuated by a 
screw with reversing motion, and is so arranged as to cut both 
ways, a pair of stops which actuate a small rack and pinion turn- 
ing over the tool at the end of every stroke. The machine is con- 
structed to take in and plane simultaneously at any angle a set of 
plates up to 12in, in thickness and 20ft, in length, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroup and Co., Booksellers, 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquery addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request copies. 

Ww. Dz. “On Strains,” Cargill “On Strains in Bridge 

Girders and Roof Trusses.” 

J.J. B.— We have not the address of the gentleman you name. We fancy 
that you will find the constant *0000238 will answer your purpose. In 
order to sind the power of an engine multiply the square of the diameter of 
the cylinder in inches by the average pressure, and by the piston speed in 

Jeet per minute, and by *0000238. The result is the horse-power. 

C. P. (Preston-lane).— There is no work on the application of water power to 
hoists and cranes complete enough to suit your purpose. You will, how- 
ever, fiad a great deal of information on the subject in the “ Transactions” 
of the lastitution of Mechanical Engineers, and the “ Transactions” of the 
Jastitution of Civil Engineers. It is more than probable that you can 
consult these volumes at the nearest free library. 

J. W. (Etruria).—The tensile strengths of the three brands of iron you name 
are probably not very dissimilar, ranging between 19 tons or thereabouts, 
for the worst, and 21 tons for the best. But the worst ivon is brittle and 
will snap short, while the best brand will stretch and prove very tough. 
Again, the worst brand will be found to work badly in the smith's hands, 
awhile he can do what he pleases with the best. Mere tensile strength is not 
a good criterion of the quality of a given brand of iron or steel. 


CONDENSED MILK. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give me information about machinery used in 
e fact d d , or about makers of the same ? 
Ellesmere, October 26th. Ww. 


RAILWAY GRADIENTS, 
(To the Editor of The Engineer.) 
Sir,—Will any reader tell me what is the maximum altitude attained, 


in a distance of seven miles, on any passenger ne the United 
Kingdom ? J. d., 
Merthyr Tydfil, October 26th. 


RAMSBOTTOM'S SAFETY VALVB8. 
(To the Baitor of The Engineer.) 
Sir,—Will any reader kindly tell me how much Ramsbottom’s valves 


allow the pressure in a locomotive to rise over that at which they begin 
to blow ? Crux, 


CUPOLA PRACTICE. 
(To the Bditor of The Engineer.) 

Sir,—I beg to inform “‘ Ironfounder ” that I find the belt or air chamber 
round the cupola the best thing I have yet tried, and I admit the blast in 
four places at right angles, having lids or doors opposite each hole so as 
to be able to get the bar inside to clean the tuyere holes, and he ought 
to have a blower—Root’s is a very good one. It takes so much less 
power to drive a blower, and you get hon metal very hot with less 
quantity of coke than you could with the fan. A No. 3 Root’s blower 
running 380 revolutions per minute will melt 4 tons of iron per hour; too 
much coke is useless. I am much interested in “‘ Foundryman's” 

ueries, and would be glad to see them answered ; also giving mixtures 
‘or brass beari 


Ashford, Kent ¢ October 24th, Founpry MANAGER. 


(To the Editor of The Engineer.) 

Sir,—In reply to “‘Ironfounder” in your last week's issue, I have 
recently erected two new cupolas. e casing of the lesser one is 3ft. 6in. 
in diameter and 22in. in diameter inside at the bottom ; the larger one is 
8ft. 9in. outside and 27in. inside in diameter. The charging holes are 
12ft. 3in. above the tapping holes, and the total height is 2ift. The 
inside varies in diameter, being smallest above the tuyeres, and 
gradually wider up to the charging hole. I can get my metal hot with 
only a moderate quantity of coke. Ihave a . Schiele’s blast fan 
running about 1860 revolutions per minute, driven from a counter shaft 
7 a 9in. cylinder vertical engine. The pipes frum the fan are 12in. 

meter, and the two tuyeres to each cupola are 7in. diameter, and 
made so that I can late or cut off the blast. Josnva Horne, 

Providence Ironworks, Castleford, October 26th. 


SUBSCRIPTIONS. 

Tae Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Haly-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. «. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tar ENGINEER ws regis Jor transmission abroad, 

Cloth Cases for binding Tur Encineer Volume, Price 26, 6d each, 

Many Volumes of Tak ENGIneer can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
ekg J Subscriptions sent by Post-office order must be accompanied by 

etter of advice to the Publisher. Thick Paper Copies may be had, if 


preferred, at increased rates. 


Remittance by Post-ofice Order.— Australia, Belgium, Brazil, British 
Colum! tish Canada, Cape of Good Hope, Denmark, 
t, nce, Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Nouleundiced, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s, India, £2 0s. 
reece, lon ma orway, Panama, Peru, 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Malle, 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an adver- 
tusement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be ‘ineerted. avith all practical 

ity, but regularity cannot be guaranteed in such case, All 
except weekly advertisements are taken subject to this ition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Gorge heaeahd Miche 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand, 


MEETING NEXT WEEK. 

Cuemicat Society.—Thursday, Nov. 8rd, at 8 p.m.: I. “On Citraconic 
and Mesaconic Ethers and Malic and Fumaric ride ” by W. H. Perkin. 
IL. (1) “On the Action of Potassium Cyanide on Bismuthous Nitra iy 
2) “On the Atomic Weight of Bismuth"—preliminary. (3) ‘Note on 

e Action of Sulphuric Acid on Zinc and Tin.” @) “Note on the 
Influence of Water on the Reaction between Potassium Iodide and 
” (5) ‘*The Volumetric Determination of Bismuth in the form 

” (6) ‘ Additional Observation on the Halogen Salts of Bis- 

‘Laboratory Notes "—(a) A Lecture Experiment; (b) Disso- 
ae Dioxide and Manganese Ores in Hydrochloric Acid ; 
of Detecting Tin in presence o: timony ; (d) Detec 


of the Haloid Acide (Nitrous and-Ni 
presence and Nitric Acid, by M. M. 


DEATH. 
On the 8th inst., at 414, Malvern-road, Kilburn, London, Freperick 
Pucker, C.E., 89, of consumption and phthisis, 
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PUMPS AT SEA. 
Wirnin the last few days the world has been startled 
by the announcement of the loss of two ships and a 

at many lives. The circumstances were very similar in 
Both cases up to a certain point. The first was a great 
Dutch steamer, which sank because her propeller shaft 
broke in the stern tube. Water rushed in, the fires were 
put out, and the ship sank. Full details have not yet 
reached this country, but enough is known to make it 
certain that there was a great loss of life. The second 
case to which we would call attention is that of the steam- 
ship Clan-Macduff, 1496 tons, bound for Bombay from 
Liverpool. She was deserted on Thursday, the 20th inst., 
under circumstances which have been fully reported in the 
columns of the daily press, and foundered the follow- 
ing day. She encountered a heavy sea on Wednesday, 
and began to take in water. After a time the bilge pumps 
became choked, and could not be cleared. Then the water 
rose rapidly and drowned out the fires, Attempts were 
made to get her clear by baling, but in vain. The crew 
and passengers took to the boats, save nineteen who remained 
on board and were rescued on Friday morning by the 
steamship Upupa. Some of the boats were upset, one was 
broken, and there was great loss of life. As far as can 
be gathered, in neither this case nor in that of the Dutch 
steamer would any lives have been lost if there had been 
some good steam pump on board to keep the ship clear of 
water. 

We have written before on this subject, and we do not 
intend now to go over old ground. or prove that nothing 
is more easily done by a steamer than ing a steam 

ump which will bid defiance to almost any leak which she is 
ikely to spring. A comparatively small pump will keep a 
ship afloat for days, which would otherwise have sunk in 
a couple of hours. No one has ever yet attempted to 
show that such pumps would not do the work required of 
them, or will assert for a moment that they Ble prove 
useless, All the same, not one steamer in a hundred has 
sufficient pumping power on board. Reliance is in the 
first place put on the ordinary bilge pumps, which asa 
rule are much too small to deal with a good strong leak. 
Failing this the sea injection can be used, but this also is an 
inadequate provision, What is wanted is a pump which 
will not dike, and which will raise an enormous y of 
water through a small height ; 20ft. may be taken as about 
the maximum lift that would be required. The centri- 
fugal pump is just the thing for this work, but there are 
other pumps in the market which will do as well. The 
Clan-Macduff’s bilge gi were rendered useless, it would 
appear, by being choked. This is a very common occur- 
rence with bilge pumps, and all sorts of schemes have 
been devised to prevent choking. If the pumps are only 
used to empty the bilges, then a man can stand by to keep 
the strums or strainers clear, and to open the valve boxes 
as often as the valves get gagged ; but this plan will not 
answer when it isa matter of life and death to keep the 
pumps going without a moment’s hesitation. We do not 
think that any ordinary bilge pump can be made which 
will be trustworthy. The third provision for clearing a 
ship of water is the donkey or donkeys. It is enough to 
say of these that if the bilge pumps fail the donkey pumps 
are likely to prove useless. The fact that pumps draw- 
ing from the bilge of a ship have to deal with coal, corn, 
chips, shavings, waste, oakum, grease in balls, grease in 
sludge, mud, rust, and so on, should be accepted as proved, 
and handled accordingly. The right way to handle the 
fact is to provide at least one pump on board every steamer 
which will lift coal, corn, chips, shavings, waste, oakum, 
and grease in all its forms. There are pumps made with 
valves which will a workman’s jacket through them. 
We have seen a live duck passed through a pump and 
come out none the worse—not a large pump either. The 
late Mr. Roberts worked a steam fire engine at the 
Crystal Palace competition with about half a square yard 
of canvas in the barrel. It had been taken up through 
the suction and could not get out. This canvas did not 
choke the pump. Our readers may rest assured that a 
satisfactory ship’s pump can be made. We insist on this 
truth, because so much is heard about the choking of 
bilge pumps, that the uneducated might fancy that an 
unchokeable ship’s pump is not to be had. There is really no 
room for doubt on the subject. We shall not argue the 
point in any way. We assert a well-known fact, namely, 
that it is quite possible to provide every steamship with a 
on or pumps which will render her practically safe 
rom foundering. We shall be asked, If this be so, why it 
is that steam pumps of the kind are not fitted? and we 
answer that the reason must be sought at Lloyd’s and the 
Board of Trade. If Lloyd’s and the Board of Trade 
insisted that adequate pumping power should be provided, 
it would be provided, and great loss of life and property 
would be avoided. Why the Board of Trade does not act 
in this matter it would be hard to say. Its marine depart- 
ment, with the best intentions in the world, is always 
doing what it ought not. Mr. Trail and Mr. Gray 
vex the souls of shipowners about trumpery water-closet 
fittings, and they will let a ship go to sea with pumpin 
power inadequate to deal with a leak so small that it wi 
not sink aship for days. It is too much to a Og 
from the Marine Department of the Board of e. It 
is not difficult to see why Lloyd’s will do nothing in the 
matter. The body is an association of underwriters ; that 
is to say, of gentlemen who insure ships. They divide 
their losses among them in a way well understood. It is 
well known that if a sufficiently large business is done in 
a kind of insurance, the average losses and gains can be 
culated with the greatest accuracy. Now the use of 


good pumps on board ship would no doubt augment the 
profits of the underwriters by reducing their losses, but it 
would not augment them very materially, because the 
premiums for insurance depend to a large extent 
on the ity of the ship insured. The moment a shi 
was e safer by — a good steam pump on saad, 
the premium paid for insurance would be reduced. 
Lloyd’s have next to no stimulus to induce them to act 
energetically in this matter. But it may be urged that 
shipowners will act in this matter. If each ship belonged to 
one owner, or to a few, they might do something ; but 
steamers asa rule belong to a great many persons, who 
have no more to do with their management, and take no 
more thought for it, than the average shareholder: does for 
the traffic arrangements of the railway, whose part owner 
he is. The loss of a ship is no loss tohim. It is the 
underwriter’s affair, not his. Thus it is nobody’s business 
to see that steamships are provided witha great additional 
means of safety. 

It is very probable that some persons will say that we 
write very hard things of Lloyd’s, and the Board of Trade, 
and shipowners. Now this is just what we want to do 
If we knew that writing hard things would bring about 
a change for the better, and would promote the safety of 
passengers and of ships’ crews, we should write very hard 
things indeed. The question stands thus—no one denies 
that if good steam pumps were fitted to ships they would 
be rendered thereby much less likely to founder than they 
are now. It is patent that if the Board of Trade or 
Lloyd’s say that certain things must be done with a ship 
they will be done. If the Board of Trade and Lloyd’s lay 
down arule, the British shipowner does not live who would 
wittingly break it. This being the case, it is obvious that 
whenever a ship is lost in the same way that the Clan- 
Macduff—and a score of other steamers every year—was 
lost, the responsibility for her loss lies at the doors of the 
Board of Trade and Lloyd’s. It will not do to assert that 
thisis pure sentiment. It is nothing of the kind—it is indis- 
putable fact. These two bodies are autocratic. They are 
all powerful. If Lloyd’s will consult their own officers, we 
have not the least doubt that they will be told that an 
enormous advantage would be gained by providing steam- 
ships with adequate pumping power. If Mr. Trail will 
make inquiries he will arrive at the same truth. This 
being so, they have nothing to do but insist that adequate 
pumping power shall be provided, and it will be provided. 
It is no one’s business to provide it now, because all 
responsibility is — to devolve on Lloyd’s and the 
Board of Trade. e now urge these public bodies to do 
their duty. If the voice of public opinion be once raised 
up against them on this point, they will not find it easy to 
obtain silence. We have spoken plainly—dare we hope we 
have spoken to some purpose ? 


LONG SPAN RAILWAY BRIDGES. 

WueEy the span of a bridge is moderate, the engineer 
can adopt almost any design he pleases. If he be a man 
of taste he can make the structure charming. If not, he 
has full latitude to make it hideous. Dozens of examples 
of the latter truth may be found in London on thes th side 
of the Thames. When the engineer has to make a single span 
bridge across a stream some three or four hundred feet 
wide, the conditions are somewhat altered. He must be 
at once very audacious and very well supplied with money if 
he is to get over certain well unders restrictions which 
limit his powers, and prevent him from giving freedom to ~ 
his zesthetic fancies. Thus, for example, it is not at all 
probable that if a river 300ft. wide had to be crossed at 
one jump, pairs of arched girders with the roadway 
running above them would be adopted. The choice of the 
engineer would be practically limited to two forms of 
bridge, namely, the straight lattice girder and the bow- 
string, the load in the latter case being carried on the 
bottom chord. Web girders of this span would not be 
used for obvious reasons ; and the same thing may be said 
of the Britannia girder. The structural qualities of the 
material with which we have to do would step in and power- 
fully control the shape to be given to the bridge. 

When bridges of very great spans have to be designed, 
it is not improbable that the engineer will find himself 
still more restricted, and it is open to question whether or 
not esthetic considerations will not have to be abandoned 
altogether. That section of the public of some 
sense of structural beauty will probably cry out and 
denounce a given design because all its lines and propor- 
tions are ugly ; and yet these lines and proportions may be 
those which it is alone possible to adopt under the given 
conditions. In the case of the Forth Bridge, for example, 
as designed by the late Sir Thomas Bouch, there were two 
spans of about 1600ft. each. It is open to question if any 
design can be prepared for girders of such a span which 
would be at the same time pleasing to the eye and able to 
do their duty. No parallel girder could be made which 
would serve the intended purpose. It would have to be 
at least 100ft. deep in the middle, and the mere stiffen- 
ing of such a structure would involve the employment 
of a tremendous weight of metal. The ties would be 
—_ enough, but a strut of 120ft. long cannot easily be 
made very stiff. An arch is equally out of the question. 
Its versed-sine could not well be less than 300ft.; and 
even if an arch were provided and the roadway were hung 
from it, struts must be introduced to stiffen the road. 
These need not be nearly so heavy as in the case of the 
parallel girder ; but, on the other hand, the idea of an 
arched girder with a rise of 300ft. and a span of 1600ft. is 
enough to appal the stoutest heart. It is clear that in 
such structures the use of struts, that is to say, members 
in compression, must be, in the first place, avoided as much 
as possible, because they constitute the principal weight of 
the whole ; in the second place, when used they should be 
as short as possible. Now, if we bear these things in mind, 
it will soon be seen that another question arises, namely, 
what is the best way to dispose the compression members 
which must be used? On the answer given to this ques- 
tion will depend the mechanical design of the bridge 
within certain limits; and it will also settle what its appear- 
ance will be, and its claims to be regarded as more or less 
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a work of art. It is quite possible that it will be new to 
many of our readers to be told that on the disposition of 
the compression members in a wide span bridge it will 
mainly depend for its ultimate form, buat it is none the less 
true. Anything may be done with ties They need no 
stiffening ; they are wholly self-sufficing ; they can be put 
in anywhere ; they are always very light compared with 
the work they have to do, unless they are of great length, 
and even then the longer they are the better will they 
compare with a strut of equal length. The engineer is 
allowed immense latitude in dealing with bars in tension, 
but it is not so with bars in compression. Paraphrasing 
an old proverb, we may say “Take care of the struts and 
the ties will take care of themselves.” It may be accepted 
as proved that the struts settle the characteristics of a* 
large span bridge. 

Different minds will deal with the questions involved in 
different ways. Sir Thomas Bouch, for example, concen- 
trated the whole of his compression strains—as far as the 
main strains were concerned—in gigantic towers 600ft. 
high ; nearly all the rest of the bridge was in tension. The 
few compression strains which remained to be dealt with 
outside those in the towers were easily passed through com- 
paratively short struts. It is a defect of all bridges in 
which tension alone is employed, that they must lack 
vertical stiffness under rolling loads. This truth is clearly 
exemplified by suspension bridges. Sir Thomas Bouch’s 
bridge would no doubt have lacked vertical stiffness, had it 
been constructed, as far as the roadway carrying the trains 
was concerned. In some cases the whole of the strut work 
is divided between vertical piers and a single horizontal 
boom, which keeps the piers apart. An example is 
supplied by Chepstow Bridge. Such a system of construc- 
tion cannot be adopted for large spans, because the tube 
acting as a strut must be comparatively short, or it will 
break across in the middle. It is certain that struts of 
some kind must be used in every bridge ; and after what 
we have said it will be seen how important it is to put 
them in their proper place in a design. They admit of 
being arranged in not too many ways ; but on the way in 
which they are disposed will depend the claims of the 
bridge to be admitted as a thing of beauty, or the right of 
the public to denounce it as a hideous structure. It would 
be possible to construct a bridge with a span of 1500ft. or 
1600ft. in which the whole of the struts would be arranged 
like so many crane jibs radiating from the tops of the piers, 
and united by ties, coupling theirextremities to each other at 
opposite sides of the pier, and to the roadway by vertical 
or inclined rods. Such an arrangement would be, as we 
have said, symmetrical and practicable, but we cannot say 
much for its beauty. 

It must not be furgotten that in dealing with bridges of 
such enormous spans as that intended to cross the Forth, the 
provision for wind pressure must largely influence the 
design ; for example,a high narrow structure would be cer- 
tain to be overturned, aud hence considerable breadth of 
base must be introduced. There is more than this, however, 
to be thought of. We have a long girder or its equivalent 
held at both ends; the pressure of the wind will tend to 
bend this girder horizontally. Let us, to be moderate, 
suppose that the maximum wind pressure upon a girder 
1500ft. long will not exceed 30 lb. per square foot ; the 
least average depth such a girder would have would be 
200ft., assuming that it was a plate girder. _ Its superficial 
area would be 200 x 1500 = 300,000 square feet, and 
30 X 300,000 = 9,000,000 Ib. If we assume that the 
lattice work is so open that, taken with top and 
bottom booms and roadway, the net area is only one- 
fifth of that of the solid plate girder, we would have a 
gross wind pressure of 1,800,000 Ib., or, in round numbers, 
800 tons to provide for. This would act as a distributed 
load, and it will be seen that it is no trifle to be carried 
between supports 1500ft. apart. A lattice girder would 
not be used under the circumstances, but whatever is sub- 
stituted for it must present a surface to the wind greater or 
less, and side strains will be set up. The bridge must have 
lateral stiffness to resist them, and it is a question which 
will materially modify the design how this stiffness can be 
best imparted. If there is to be a double roadway, half 
the difficulty is got over, but when there is but a single 
road it may be found necessary to make the piers and 
abutments considerably longer, measured up and down 
stream, than the bridge is wide; to spread the struts, 
and to make the ties pass through planes at an angle with 
a vertical plane passing through the roadway. Thus the 
bridge will be considerably wider at the piers than it will 
be in the middle. This may or may not be a beauty, 
according to the nature of the horizontal curves which the 
bridge outline will follow when seen in plan. If a pair of 
huge girders were used alone, then it would for economy 
be found necessary to make the bridge wider in the middle 
than at each end, for the same reason that a girder carrying 
a load is deeper in the middle than at either end. It is 
not necessary, however, to speculate on this supposition, 
because no engineer in his senses would think of using a 
lattice girder alone to cross a span of 1500ft. 

It is clear, we think, that bridges of great span must 
not be judged by the ordinary rules of criticism, and yet 
we are by no means disposed to admit that it is quite 
impossible to render such structures handsome. Should 
the Forth Bridge scheme be carried out—and of this there 
is now every probability—several audacious enterprises 
both in Great Britain and abroad may be expected to 
follow. With the aid of stirred steel, the engineer may 
pe do things now held to be impossible; but try what 

e will, the main features of his design will still be found 
to depend on what he does with his struts or compression 
members. Their arrangement will influence everything 
else, and they will determine ultimately whether the 
structure is or is not to be pleasing to the eye. 


COMMITTEE TRIALS OF THE 80 AND 100-ToN GUNS. 


On Wednesday, the 26th inst., the Committee on Ordnance 
fired both the 80 and the 100-ton gun at the proof butts in the 
Royal Arsenal. We gave a full description with woodcuts of 
the system of mounting and working the latter gun on its 


first trials about a year ago. It has remained longer 
in position than was originally contemplated. The trial 
we now speak of was intended to be a final one before despatch- 
ing the four guns to their places of destination at Gibraltar 
and Malta. The alterations in the arrangements are few, con- 
sisting chiefly in the additions of fittings which have been com- 
pleted from time to time. The gun, it may be remarked, is 
mounted to fire en barbette, and is intended to be loaded from 
either of two “cages” or loading chambers, constructed in the 
parapet on either flank of the gun. When the gun is in the 
firing position its centre of gravity is nearly over the pivot on 
which the platform traverses, so that there is little labour in 
bringing the gun round and dipping the muzzle, so as to be 
sponged and to receive its charge from either loading chamber. 
Sponging and ramming are performed by hydraulic power, as 


‘described in the article referred to. There has been a slight 


increase in power given by the enlargement of the hydraulic ram, 
The accumulator and engine are unaltered. In the gun factory 
has been designed and made an admirable reflecting sight, 
by which the gun was laid on the mark on the firing butt. 
This consisted of two looking-glasses, one fixed on the slide and 
the other immediately behind the rear sight on the gun, whose 
centres are in the same vertical plane parallel to the axis of the 
gun. The face of that on the slide is fixed at 40 deg. with the 
horizontal, and that on the gun has a steel curved guide which 
is connected with a horizontal axis on which the glass pivots, 
and is of such a shape that the upper glass is kept at 40 deg. 
with the horizon—in fact, parallel with the lower one. In the 
firing position one glass is in the proper position over the other 
to cause a ray of light falling on the upper glass from the point 
aimed at to be thrown on to the lower glass, and so to the eye of 
the man ranging the gun when standing on the ground or astep 
close to the rear end of the traversing platform. The man so 
placed sees an erect image of the point aimed at and the two 
sights directly in front of him, these being simply carried down 
to his level by means of the double reflection of the two glasses, 
There is a simple graduated head by which deflection is given, 
and a hand wheel for giving elevation. Speaking tubes are now 
fitted to enable the man firing to communicate orders to the 
loading points, and the place from which the traversing handles 
are worked. The number who lays also fires at any moment 
required by an electric apparatus. There were one or two 
missfires, but we cannot suppose that the fault was a serious 
one. The system is very complete. It would be possible for 
a man to fire the instant he saw his sights covering an 
object, which is a great matter at sea. The gun was fired five 
rounds, with a firing charge of 450 Ib. of prismatic powder. For 
the first and third round Westphalian powder was employed, for 
the second, fourth, and fifth powder somewhat resembling it, 
made at Waltham Abbey. The object was not only to test the 
action of the gun carriages, &c., but also to try the comparative 
effects of the two kinds of powders. The Westphalian 
powder gave an average pressure of 144 tons per square 
inch, with a velocity of about 1540ft., and the Waltham 
Abbey powder about 12 tons, giving a_ velocity of 
1545. The latter, therefore, gave the best results as far as 
the trial extended. The pressure is so remarkably low, however, 
that it has been suggested an attempt might be made to get 
more work out of the gun before dismounting it, but we have 
no authority to support this idea. One round was fired from 
the 80-ton gun with a charge of 4501b., giving a velocity of 
1575ft. Itis intended to compare the effect of German and 
English made powders in this gun, as in the 100-ton. A gun 
factory 6in.-gun is mounted, awaiting its trial with recoil checked 
sharply. 
TEES SHIPBUILDERS AND ARBITRATION, 

SHIPBUILDING on the Tees and at West Hartlepool has been 
exceedingly brisk during the whole of the present year. In the 
first ten months the launches amounted toover forty-six—twenty- 
five at West Hartlepool, and the remainder at Stockton, South 
Stockton, and Middlesbrough. The tonnage has ranged from 
841 up to 2900 gross register, and the total for the present year 
will, it is evident, be far above that for the past. It is nota 
secret that the prospects of the shipyards continue good so far as 
fulness of work is concerned. But there have been in the past 
months several annoying and injurious strikes, and the labour 
question in minor forms has continuously cropped up. The 
suggestion has been made that, under these circumstances, the 
province of arbitration might be fittingly and usefully extended 
into the shipbuilding industry. In the allied iron industry it is 
suggested that there is not sufficient diversity between the cireum- 
stances of the two industries to debar the adoption. It is urged 
that the variation between the prices of vessels is so great that the 
value of the labour could not be deduced approximately there- 
from, even if shipbuilders were willing to disclose the prices 
obtained to accountants. This, it may be pointed out, is one of 
what may be called the essentials of arbitration, as it has been 
conducted in the North of England. The prices got for 
coal or for iron are obtained at periods defined, and these un- 
questionably exert much influence on the award of the arbi- 
trator, or entirely influence the wages by the operations of the 
sliding scale principle. The fluctuations in value of manufactured 
iron are large—from common bars to boiler-plates ; but in the 
North of England the fluctuations are less because ship-plates 
form the bulk of the production now, just as iron rails formed 
the bulk a few years ago. But owing to the fact that thousands 
of tons of manufactured iron are included in the return, one 
quality is balanced by another, and a fair average price is 
obtained. This could scarcely be the case in the shipbuilding 
industry, for two or three score of vessels only are built in a 
year, and they fluctuate in price say from £10 to £15 per ton. 
This is unquestionably one of the difficulties of the position, but 
it may not be, and ought not to be, an insuperable obstacle. In 
other respects there is some similarity between the condition of 
the two industries. In both the iron manufacture and in ship- 
building there is a variety of employment, of modes of payment, 
and of wages ; and in both the contract system that prevails at 
times raises difficulties between employers, operatives, and con- 
tractors. But the need of some better method of regulating 
wages than that “higgling of the market” that now leads to 
strikes, is very great and growing. It will be found, we fear, 
difficult to introduce the system of arbitration into the shipyards, 
because of the great employment of unskilled labour therein, 
and of unskilled labour that is not directly employed and paid 
by the shipbuilders ; but it is worth the attempt, for the loss that 
has accrued in consequence of the strikes of late has been great. 


COLLIERS WAGES, 


TuE colliery population have pretty much abandoned arbitra- 
tion as a means of obtaining what in their estimation are just 
wages. Sliding scales are now most in favour. But sliding 
scales do not give them complete satisfaction. Mr. Alexander 
Macdonald, M.P., president of the Miners’ National Union, had 
a notion that he could frame out of all the scales in operation, 
one scale that should be capable of general adoption. Mainly 
to receive the result of his labours, a conference of miners’ dele- 


gates was last week held in Birmingham ; and it was attendel by 
the representatives of 326,000 men. Their chief could not 
attend for he was unwell; but he sent them a communication 
wherein he explained that repeated attempts to carry out his 
wish had only resulted in the conviction that fifty different 
circumstances in as many different districts had to be con- 
sidered; and that though there were a few matters that would 
apply to nearly all, yet that matters of detail must be left to 
the individual districts. Under the direction of their union 
vice-president—Mr. B. Pickard—the conference set to work to 
discuss the reports upon the working of the sliding scales in the 
several districts respectively. At the close of the week a series 
of resolutions was determined upon, of which the most business- 
like was that where a scale did not contain a minimum, an effort 
should be made to have one introduced; and it was determined 
to meet again in December to consider the advisability of moving 
the employers to again put up the price of coal. These miners’ 
parliaments are a vast improvement upon riotous assemblages 
in pit fields; and, passing by the late violence in a portion of the 
Lancashire basin, it is satisfactory that the current of opinion 
has set in against any proceeding likely to bring the employers and 
workmen into collision. 


LITERATURE. 


Diamant et Pierres Précieuses, Bijoux, Joyaux, e Orfevreries, 
Par Ep. Jexxettaz, E. Fonrenay, EM. VANDERHEYM, et A. 
Covrancr. Second edition. Rothschild: Paris. 1881. 

Tuis is an octavo of 580 pages, containing 350 woodcuts, 

and a frontispiece printed in colours, The four gentlemen 

who have written it are all men of eminence in their par- 
ticular callings. Thus, M. Jennetaz and Coutance are both 
men of science, while M. Vanderheym is president of the 

Syndical Chamber of Diamonds and Precious Stones, and 

M. Fontenay is an eminent jeweller. We need hardly add 

that M. Rothschild has done his part admirably, the 

engraving, printing, and paper being excellent. The 
work deserves to be taken out of its present a yd covers 
and re-bound for the drawing-room table. It will probably 
charm those for whom alone jewellery may be said to exist. 

But the work possesses besides no small interest for the 

mineralogist, the antiquary, and the lover of fine art. 

All mankind, civilised and uncivilised, loves ornament, 
and precious stones have at all times played an important 
part in the world, because they may ” regarded as repre- 
senting the most costly, rare, and magnificent type of 
ornament that can be produced. ‘The literature of 
precious stones is not insignificant. Up to the present 
period, however, we venture to say that no very com- 
plete single book has been produced in which all that is 
known concerning the history, physical properties, and 
trade relations—if we may use the words—of precious 
stones, has been set forth. Those who wish to know all 
about one particular stone—as, for example, the diamond— 
can find what they want only by examining a good many 
books. The same statement holds true of the ruby, the 
emerald, and so on. In fact, nearly all that need be known 
concerning precious stones is here set forth. 

The first portion of the book is that which possesses 
most scientific interest. In it our authors deal with the 
whole theory of crystallography ; next they consider the 
phenomena of cleavage, and go on to treat of the optical 
properties of precious stones. Their thermic and electric 
properties are dealt with in a distinct chapter. Next we 
have sixteen chapters devoted to descriptions of all the 
precious stones known. Then come seven chapters on 
stones of more moderate value, such as malachite and jade. 
Next is a treatise on goldsmiths’ and jewellers’ work, as 
illustrated at the Paris Exhibition of 1878 ; and finally 
come two chapters, one on pearls and the other on coral. 

In dealing with such a book there are only two courses 
open tous. The first is to review it exhaustively, to which 
is the objection that such a review would occupy a great 
deal of space about a subject of small engineering interest ; 
and the second course is to express an opinion about the 
merits or demerits of the book, which our readers must 
take for what it is worth; and to indicate a few of the 
points most likely to interest them. For example, 
we may cite the chapter on cutting and polishing precious 
stones, The chapter contains a wood engraving of the 
system of cutting agates employed in the little village of 
Oberstein, near Oldenburg. The workman lies on his 
chest on a kind of hollowed block, his feet rest against two 
pegs driven into the ground to prevent him from slipping, 
and in this position he forces the stone to be cut, secured 
at the end of a handle, against the edge of a vertical 
revolving grindstone of large size, and driven by water 
power. The position of the lapidary is, perhaps, one of 
the most remarkable known in the arts. 

The chapter devoted to the employment of gems in the 
arts is too short. More might have been said with advan- 
tage, but to have said it would perhaps have been a little 
outside the purpose of the book. ‘The use of jewels in 
watches and clocks did not begin until about the year 
1700, and the art of drilling them for this purpose is said 
to have been discovered or devised by a Genevese named 
Flatio. The diamond is the best stone for the purpose, 
but it is too costly, and is never used save for the balance 
staff, small roses of little value serving well for this pur- 
pose. Years ago the cylinders of horizontal watches were 
made of rubies, but the difficulty of producing them was 
so great that none are made now, M. Ingokl made 

inions of rubies, but we need hardly say that his example 

o not been followed. The great advantage of using 

jewels for rubbing surfaces in watches and clocks is that 

the use of oil may be dispensed with, a point of great 
importance to accurate time keeping. Only rough diamonds 
can be used for cutting glass) They must have well- 
defined angles. The cutting edge should be slightly 

rounded. tt cannot be produced artificially. Thus a 

diamond ring will scratch glass but will not cut it. 

Good glazier’s diamonds are very scarce. In 1817 M. 


Brokedo patented in England the use of precious stones in 
wire drawing ; diamonds are by preference used where 
price is not an object. They are used in drawing the very 
fine wire employed in embroidery and last indefinitely. 
The wire is only passed once through and gets a fire polis 
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The chapter on the diamond mines at the Cape will be 
found interesting. Large quantities of machinery are being 
sent there daily from this country, and it may reassure 
some of our readers to learn that just as good diamonds 
come from the Cape as from any other part of the world. 
The first diamond was found as recently as 1867 by the 
daughter of a Dutch farmer. It was a beautiful stone of 
over 2l carats. The child used it as a plaything until its 
value was recognised by Dr. Atherstone. A search was 
made in the beds of the Vaal, the Haart, and the Orange, 
and twenty beautiful stones were soon found. Mining on 
a large scale soon commenced, the diamondiferous “ stuff” 
being quarried out, and washed through various sized 
sieves. The diamonds are at last found in a copper vessel. 
It is estimated that during the years 1872-3 and 4 the 
value of the diamonds discovered reached 50,000,000 of 
francs; from 1875 to 1879 the value was 25,000,000 of 
francs, but we have reason to think that these figures are 
far below the truth. 

Very minute information is given as to the characteristics 
of diiferent stones, and the opinions held concerning them 
among the ancients are as far as possible stated. The 
analyses of stones is also given, and instructions for making 
blow-pipe analyses have not been forgotten. In a word, 
the book is as complete, perhaps, as it is possible to make 
a work of the kind, A chapter is devoted to the history 
of attempts at the production by artificial means of 
precious stones, and notably of the diamond, but we are 
surprised to find no allusion to the recent discoveries of 
Mr. MacTear. It woull have been worth while to have 
said something about what has been done in this direction 
since the first edition was published. 

The section of the book which treats of goldsmiths’ 
work begins at the very beginning, going back to the days 
of the Pharaohs. Many well-executed engravings are used 
to illustrate the pr of the development of design in 
jewellery down to the present day. 

. The two final chapters deal at length with the natural 
history of pearls and corals, and give particulars of the 
trade in them. 

We can recommend the book with confidence to our 
readers. It is very full and complete, and, on the whole, 
very accurate, the few defects which it contains being 
sins of omission rather than of commission. 


THE LIMITS TO SPEED. — 
By Proressor Osporne Rey¥Noups, 


No, I. 

Amona the facts which are so familiar to us as not to 
command our attention are the limits 6 the rates at which 
we can move over the surface of this earth, or, to put it 
more generally, the limits to the rate at which terrestrial 
objects can move. Everyone is now familiar with the fact 
that railway trains do net exceed sixty or seventy miles 
an hour ; that steamboats do not exceed twenty-five miles 
an hour ; carriages on ordinary roads, ten or twelve. The 
fastest running animals rarely exceed a mile in two 
minutes, or the fastest bird a mile a minute. That there 
are circumstances on which these limits depend must, be 
generally recognised ; but, while speed is the highest of 
our mechanical ambitions, how many of those who find 
themselves confined for nine hours between London and 
Edinburgh have ever asked themselves, why should there 
be a limit to speed at all? 

In the early days of railroads the question as to the 
possibisity of exceeding the speed of animals was very 
prominent ; and many of the immediate circumstances on 
which possible speed depends—such as the strength and 
elasticity of the machine, and the smoothness of the road 
—have since received due attention. This was a matter of 
necessity, just as, in attempting to gain a higher stand- 
point on the side of a hill, account must be taken of the 
difficulties of the ground immediately above one. But 
such notice is a very different thing from a general survey 
of the limit ‘capil by the height of the hill itself. While 
we were still in the valley, and the immediate difficulties 
of ascent were great, our aspirations might well fall short 
of the top of the hill, which would not then become an 
object of attention. But having toiled up a great way, 
and having apparently reached a flat, or nearly flat, plane 
on which we are wandering without making any consider- 
able ascent, it cannot but be a matter of interest and 
ee to make a more general exploration, and 
endeavour to ascertain what is the nature of the country 
behind and above the clouds which surround us. 

The greatest speeds attained have not increased now for 
many years. It is probable that the run from Holyhead 
to London is still the fastest journey ever accomplished 
over so long a distance, although the number of instances 
in which this speed is approximately reached are now 
numerous, and continually increasing. With animals there 
is no great alteratiow—why should there be? And with 
machines, locomotives or steamboats, the improvement is 
that the average speed more nearly reaches the maximum, 
rather than any extension of the maximum. Noticing 
this, we cannot avoid the surmise that the obstruction to 
further advance arises from something more fundamental 
than mere economy or imperfection of mechanical contriv- 
ance, The question as to how far this is the case must admit 
of an answer if the circumstances can be subjected to a 
complete theoretical examination, The problem is very 
complicated, and it may well be doubted whether our 
knowledge of the circumstances and possibilities of art is 
sufficient toenable us to arrive at a definite conclusion. 
But what we may dois to look, in the first instance, for any 
circumstance which imposes a definite limit to possible 
speeds, and having investigated the law of this limit, look 
for other limits, and having examined each separately, 
endeavour to arrive at the result when they are taken in 
conjunction. 

© begin with, it will be well to try and catch sight of 
the top of the hill from a distance. Going far away f. 
the coments of our immediate problem, we may 
whence there can be any limit to possible speeds? Any 
limitations in the circumstances on which speed depends 
would cause a limit to speed and although perhaps not 


very obvious, consideration will show that speed depends 
on certain physical and mechanical properties of material, 
and that these are essentially limited. Thus the strength 
of material is limited. Some materials are stronger than 
others, but the strength of the strongest is easily reached, 
and although improvement in art brings the stronger and 
more appropriate materials within reach, still by no tittle 
have we been able to extend the strength of the strongest 
beyond what it has been, so to speak, fined by nature. 
When compared by heaviness, natural tissues are the 
strongest materials, A silk cord will sustain more than a 
steel wire of the same weight, and such a wire is the 
strongest form of any manufactured material. To the 
limited strength, as compared with the weight of material, 
then, we may look for a limit to possible speeds ; and this 
is notall, There are other limits—for instance, the limited 
temperature at which material retains its strength ; in fact, 
the properties and powers of material are essentially 
limited in all directions, and, inasmuch as speed depends 
on these properties, it must be limited. If we take a 
somewhat closer view, the immediate conclusion is that 
there are at least two distinct sources of a limit to speed. 
The first and most obvious of these is that the resistance 
to motion requires that the moving object should be con- 
tinually urged forward by a force, and the maintenance of 
this force requires additions to the weight of the moving 
object, which additions increase the resistance ; so that at 
a certain s' there will be a balance between the resist- 
ance and the force, any increase in the force causing a still 
greater increase in the resistance. 

This may be illustrated by reference to a railway. The 
resistance of the engine is the addition necessary to main- 
tain the motion, Taking the best results, the resistance of 
an engine at high speeds is about 45!b. per ton of its 
weight. If, then, the locomotive weighs 20 tons it would 
require a steady pull of 900 lb. to balance its resist- 
ance. To maintain this force a certain pressure of 
steam must act on the pistons. To keep up this 
pressure the cylinders must be filled and emptied every 
revolution of the driving wheels—say, every 26°4ft., or 
200 times per mile. To maintain the speed then the boiler 
must supply steam enough to fill the cylinders 200 times 
per mile, ¢.c., in whatever time the mile is run. Now the 
od of supplying steam by the boiler is limited. A 

iler of a certain weight cannot be made to supply more 
than a ceitain amount of steam, and if we ont the 
shortest time in which the boiler will produce 200 cylinders 
full of steam at the pressure required to move the engine, 
we know the shortest time in which it could run a mile, or 
the limit of speed arising from this source. To increase 
the size of the boilers would be to increase the weight and 
consequent resistance of the engine, so that the only chance 
of extending the limit is to increase the steam-producing 
power of the same weight of boiler ; and the question 
whether this actual limit has been reached is a question 
as to whether there still remains, after all these years, 
room for improvement in the best boilers—whether, in 
fact, the steam-producing power of boilers has reached the 
limit ioposed by the limit to the strength and other pro- 
perties of material of which they may be constructed. 

The case of the locomotive has been introduced here 
merely for the sake of illustrating the fact that, however 
distant, there is a limit to possible speeds arising from this 
source. As a matter of fact this limit is not actually 
reached, for, as will be subsequently shown, there are other 
and inferior limits which come in; that is when the 
engine is running without a train, but when the train is 
added, as it must be from an economical point of view, 
then the steam-producing power of the boiler does impose 
an economical limit on the speed of the train. 

The case of steamboats is somewhat different. With 
these the resistauce increases in a high ratio with the 
speed, as the square of the speed, so that not only have the 
cylinders to be filled at a rate proportional to the speed 
of the boat, but to maintain the requisite force the size of 
the pistons or the pressure of the steam must increase as 
the square of the speed ; so that instead of being, as 
with the locomotive, nearly in the simple ratio to 
the speed, the quantity of steam required in a given 
time varies as the cube of the speed. Thus, in the 
case of steamboats, the steam-producing capacity of 
a certain weight of boiler is the source of the actual as 
well as the economical limit to the speed. This limit has 
been reached with the modern steam launch and torpedo 
boat, in which as much as two-thirds of the whole weight 
of the ship are given up to the engines and boilers ; the 
highest speeds so attained being about twenty-five miles 
an hour. The action of this, which may be called the 
physical limit to speed, may be traced in animals, but the 
requisite data for its discussion are wanting. The second 
fundamental source of limits to speeds is the strength of 
the parts, and the forces holding these parts, necessary to 
withstand the forces to which the motion gives rise. This 
may be called the dynamical limit to Mee 

This source of limit has received less general notice than 
the preceding. That the motion of machines and animals 
necessarily gives rise to forces in and between their parts 
is not perhaps very obvious, on account of its being so well 
known that motion itself does not give rise to force between 
the parts of a moving object. But this is only when the 
motion is rectilinear and uniform. To stop and start a 
body or to change its direction requires force proportional 
to the weight of the body and the rate at which the 
change is made. In order to realise how all possible 
motions on the earth are limited, it must be noticed that 
uniform rectilinear motion is impossible. Objects on the 
earth have to maintain their motion against such resist- 
ances as they encounter by the relative and limited 
motions of their parts; with animals by the motion of 
their legs, wings, or fins; in machines by the motions of 
their pistons, cranks, and wheels; and, even apart from 
this, uniform motion is impossible owing to the impossi- 
bility of maintaining a direct course—for instance, a per- 
fectly even road. 

The limit to the speed of any complex body, such as an 
animal, an engine, or even a revolving wheel, will depend 
primarily on the manner in whigh the general motion 
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depends on or involves change in the gp or direction of 
motion of any or all of the or example, in the 
case of all carriages the limit to the strength of the tires 
of the wheels would limit the sp if there were no 
inferior limit. That what is called centrifugal force tends 
to burst the tires must be universally known ; but there is 
a simplicity about the law of this limit which marks it out 
as the best illustration of the class of limits which arise 
from acceleration. 

The bursting tension of the tire caused by the revolu- 
tion of the wheel is the result of the centrifugal force 
acting on each elementary portion of the tire, and is the 
same as if the tire were subject to an outward pressure 
equal to the centrifugal force all over its inner surface. 
The dynamical problem of estimating the centrifu 
tension from the weight, diameter, and speed of revolution 
of the tire is not dificult, but it will be sufficient here to 
state the result. The tension per square inch of section of 
the tire is ‘36 multiplied by the weight of a cubic inch of 
the material and the square of the velocity in feet per 
second. The limit of s is that which causes a centri- 
fugal tension equal to the greatest stress the material will 
safely bear. ith iron this is about 15,000 lb. per square 
inch. A cubic inch of iron weighs 24 lb., so that the 
velocity squared is equal to 11 x 15,000 or 165,000 lb., or, 
roughly, the velocity equals 400ft. per second. This, 
which is 270 miles an hour, is the limit arising from centri- 
fugal force to the safe velocity ; for steel tires, the strength 
of which is about double that of iron, the limit becomes 
380 miles an hour. It should be noticed that neither the 
diameter of the wheel nor the thickness of the tire makes 
any difference to this limit, which depends solely on the 
ratio between the strength and heaviness of the material. 
If we could get a stronger material then we might extend 
the limit, but as natural fibres are the only materials 
stronger than steel, and these do not possess the hardness 
necessary for tires, there is absolutely no prospect of any 
extension in this direction. 

The velocity of the train is the same as the velocity of 
the tire, so that the figures given above show the limit to 
the velocity of the train arising from the centrifugal force 
on the tire—that is, supposing the tire subject to no forces 
but those considered. Looked at in this way, the limit 
appears well away from any speeds already realised. But 
as the tire is subject to forces arising from its contact with 
the rail and from the load on the wheel, the margin left 
for centrifugal force is much less than what has been stated, 
so that the actual limit, which involves complex considera- 
tions, is really much lower. 

Wheels have been here considered as affording the 
simplest example of how changes in the direction, or speed 
of motion in the , of a moving object must cause a 
limit to the speed at which the object can move, and not 
because the wheels are the parts which would give way 
first were the speed to be increased. In the locomotive, as 
at present constructed, there are parts—the coupling and 
connecting rods, for instance—which would give way 
under these accelerations before the tires ; and it will be 
the object in a subsequent article to discuss somewhat fully 
the limit to speed imposed by these, as well as by other 
parts of the machinery. 

In the case of animals there are no wheels, but the 
problem does not differ greatly ; for the forces required to 
stop and start the limbs tax the strength of these in much 
the same way as the strength of the tires:is taxed by cen- 
trifugal force. So that the conclusion is the same, that the 
strength, as compared with the heaviness, of the material of 
the bones and tissues of animals determines a limit to the 
possible speed ; which conclusion is borne out by the fact 
that the strength, as compared with the heaviness of these 
materials, is as high, or higher, than that of any other 
materials—the strength being that required to resist the 
particular forces which the parts are generally called upon 
to sustain, z.¢., bone to resist crushing, and sinews to resist 
tension. 

Before closing this article, which is intended as an 
introduction to the more definite discussion of certain 
particular cases where these limits come in, it should be 
pointed out that besides the two sources of limits to s 


which have been particularly noticed, viz., those which. 


arise from the strength of the material, and those from 
the limited capacity of producing energy, there are other 
sources of limits. One of these, of a physical kind, is the 
inability to get rid of the heat produced at the joints by 
friction. The heating of bearings, which is a very common 
source of the actual limit to speed, although it has not 
apparently received much attention except in a practical 
way, admits of theoretical consideration as being subject 
to definite laws. 

Another source of the limit to speed of the greatest 
practical importance, although more complex than the 

receding, is the effect of the moving pieces and the forces 
tween these to cause unsteadiness to the motion of the 
whole structure. The difficulty of keeping a railway train 
steady has perhaps as much to do with the actual speed 
attained as any other cause. Ih so far as this unsteadiness 
arises from the unevenness of the road, and the mere dis- 
turbing forces caused on the frame by the moving pieces, it 
belongs to the class of dynamical limits, bnt it depends on 
a particular property of matter not involved in other cases 
of this class of limits. The rocking of a structure depends 
on the character of its elasticity, and on the period as well 
as the itude of the disturbing forces; and, as a 
matter of fact, the tendency to vibrate would impose a 
limit on the speed of most machines, so that it is entitled 
to a place amongst the sources of limit, and may be called 
the elastic limit. 

So far, then, we see that there are four distinct sources of 
limits to The limited capacity of eecoa energy, 
the limited strength of the material, the limited power of 
discharging the heat produced by friction, and the elastic 
limit. In pointing out the general nature of these limits, 
attention has been direc to objects with powers of 
locomotion as being more familiar ; there, however, are the 
same sources of limits to the speed of stationary machinery, 
such as steam engines and tools, 

Owens College, October 18th, 1881, 
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Weillustrateabove the machinery which was fitted on board the 
steamship Strathleven in September, 1879, by the Bell-Coleman 
Mechanical Refrigeration Company, Nile-street, Glasgow, under the 
personal superintendence of the managing partner, Mr. J. J. Cole- 
man,and which brought the first cargo of frozen meat whicharrived 
in this country from the antipodes. This meat arrived in Feb- 
ruary, 1880, in excellent condition, the quantity being 33 tons, 
and it sold in Smithfield at good prices. 

It has proved the pioneer of an important trade. This ma- 
chine had a pair of air compressors B B of 16in. diameter and 
2ft. stroke, in which the air was compressed by the steam cylinder 
A. The great heat which would be generated by the dry com- 
pression of the air, and would greatly increase the power required 
to drive the machine, was in this case avoided by vigorous in- 
jection of water during the act of compression, and the tepid 
compressed air passed to the water tower C, where it was brought 
into intimate contact with the water spray ‘and reduced almost 
to the temperature of the spray. The compressed air then passed 
by the pipe D to the system of drying pipes E E, which were 
simply a set of tubes placed in the waste air current on its 
road from the chamber back to the machine, and thus the com- 
pressed air inside the tubes was cooled to a lower temperature 
than that attained by the use of the sea water, and consequently 
deposited aqueous vapour which was removed by automatic traps 
not shown in the drawing. The compressed air thus deprived 
of moisture passed by the pipes E to the expansion cylinder G, 
where in contributing to the motive power required to drive the 
machine it was expanded, and thereby reduced in temperature 
140 deg. or 150 deg. below the initial temperature, registering in 
some portions of the voyage as low as 100 deg. below zero. 

This identical machine has since been used with much larger 
meat chambers than were connected to it during the first 
voyage, and has brought regularly every month from 
America, more than 150 tons of meat each voyage. The 
first machine employed in the American trade was also 
of a similar type and size, and crossed the Atlantic in March, 
1879, also under the personal superintendence of Mr. Coleman. 
Indeed fifteen machines of exactly the same size as the original 
Strathleven machine have been constructed, but the total number 
of machines made under the superintendence of the Bell- 
Coleman Company is forty-three, their te cooling 
power being equal to freezing 200,000 tons of flesh annually, 
and we understand they have run 200 voyages consecutively 
without any serious mishap. The Bell-Coleman Company attri- 
butes much of its success and immunity from mishaps to the 
drying pipes, which are a peculiarity of their system, and which 
prevent accumulations of snow in cylinder ports and passages, 
which even if no water is injected into compressors is always 
formed in large quantities by the liquefaction and freezing of the 
aqueous vapour existing in ordinary atmospheric air. 

The largest meat cargo machines afloat at the present time are 
those on board the Orient Liner Cuzco and the ship Dunedin. 
Each of these machines has a pair of air compressors 2]in. 
diameter and 2ft. stroke, and both were fitted up by the Bell- 
Coleman Mechanical Refrigerating Company ; as a very 
powerful land freezing machine supplied to the Government of 
New South Wales for the Sydney public abattoirs, this machine 
having two air compressors of 23in. diameter and 3ft. stroke. 

The arrangements made on board the Dunedin by the Bell- 
Coleman Company, which also supplied the boilers, is shown by 
the profile plan of the ship above, the machinery occupying less 
than 10 per cent. of the space to be cooled, which is estimated 
to carry 300 tons dead weight of meat, 


We also illustrate on page 314, a new type of machine of small 
dimensions for the cooling of ships’ provisions, two of which 


have been recently put, and are now working on the Peninsular | 


and Oriental steamships Rome and Carthage, which are the largest 


vessels of the fleet ; one of these macl:ines is about to be fitted | 


on board the Kaiser-i-Hind in place of the experimental 
machine which the Bell-Coleman Company first tried in Indian 
waters. These machines have air compressors of 14in. diameter 
and 12in. stroke, and steam cylinders of 13in. diameter and 12in. 
stroke. They are connected with meat storage chambers of 
about 909 cubic feet capacity, water coolers, vegetable rooms, 
&c., as shown on the plan. 

These machines were carefully tried in the shops before being 
puton board in presence of the inspectors of the P. and O. Com- 
pany, and with cooling water of 90 deg. gave temperatures of 
40 deg. below zero when the air pressure was 55 lb.; and 53 deg. 
below zero when the air was 65 lb. pressure, an adjustable cut- 
off attached to the expansion cylinder slide enabling the pressure 
to be regulated at will. These machines are constructed with 
unusually large bearing surface, and run equally well at any speed 
between 30 and 200 revolutions, and it is claimed by the makers 
that their performance has not been exceeded by hi of 


! Nos. 6, 7, and 8 respectively. 
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| is rather increasing, chiefly on export account. The Earl cf 
| Dudley’s bars—rounds—were quoted at: Ordinary, £8 2s. 6d.; 
single B., £9 10s.; B.B., £11; and B.B.B., £13 per ton. His 
| lordship’s rivet and T-iron was : Single best, £10 10s.; B.B., £12; 
and B.B.B., £14. As to T-iron however, there was a minimum 
quotation of £9 2s. 6d., which did not apply to rivet iron. His 
lordship’s angle iron of the four several qualities was 10s. per ton 
below rivet iron. 

The marked bars of the other houses remain at £7 10s., with 
sheets and plates between 30s. and 40s. per ton additional. 
Medium and common bar makers are actively engaged in part on 
colonial and South American t. The mini juotati 
this afternoon was £6 10s. to £6 15s. per ton. Hoops are brisk at 
£6 17s. 6d. to £7 5s. and £7 10s, 


10s. to £11. Black sheets were selling « uietly. Assortments 
| of Nos. 8 to 18 were quoted at £11, while for No. 20 £13 was 


same size, larger machines giving always lower temperatures— 
reaching to 80 deg. or 100 deg. below zero. 

The lettering applying to the Strathleven plan applies also to 
the Peninsular and Oriental arrangements ; and the Peninsular 
and Oriental, machinery has been designed sufficiently large to 
admit of working a portion of a day, instead of keeping going 
the full twenty-four hours, 

A Bell-Coleman machine for cooling the ship Inverness has 
been fitted and set to work on board the Cunard steamer Servia, 
which leaves the Clyde this week. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Upon Change in Wolverhampton yesterday, as in Birmingham 

this afternoon, there was a lull in the consuming market. But no 

great significance was attached to it, since vendors of most 
commodities were as strong in their quotations as a fortnight 
and a week ago. 

The opinion held by many traders three weeks and a fortnight 
ago that with the lst November the Earl of Dudley’s coal was 
likely to be declared up another 1s. per ton, when pigs would con- 
sequently advance again between 2s. 6d. and 5s. per ton, and 
marked finished iron a further 10s. per ton, had yesterday and 
to-day very few supporters. The markets were therefore this week 
devoid of the excitement which some people had looked to charac- 
terise the close of October. But it was ~ ioe as pretty certain 
that the advance in coal was 

Sheet makers this afternoon headed the market in their reports 
of activity. Producers < oa qualities are unable to 
execute orders with the needed promptitude; and not only are 
the galvanisers important customers, but merchants, too, are buy- 
ing well for export. Singles were £8 to £8 10s. according to state 
of makers’ order books, doubles a further 20s. or 30s. per ton, and 
trebles a still further 30s. 

Makers of boiler-plates announced that orders were more 
numerous than some time back, but that they still continued to be 
of a hand-to-mouth character. Prices varied from £9 to £10 and 
£11, according to quality. 

The marked bar makers do not find roy by Sod in the better 
demand whieh has of late fallen to their lot, Indeed, the demand 


| obtained. Plates were slow at £11. Hoop iron for trade purposes 
was £9 to £9 10s. Pig iron was in better demand, with trade quo- 
tations ranging froin £4 10s. to £4 12s. 6d. 

The finished ironworks at Oldbury formerly carried on by the 
late Mr. Thomas Whitehouse are being restarted by a firm of 
ene merchants under the style of the Oldbury Iron and Steel 

mpany. 

The manufactured ironworks belonging to Messrs. Bissell and 
Son, of the Birchills, Walsall, are about to change hands, The 
new proprietors are Messrs. Thomas Bros., pig makers, Walsall. 

The engineers’ yards are active, and the prospects are favour- 
ble. The same may be said of the heavy founders. 

Pig iron this—Thursday—afternoon in Birmingham was tame, 
hele reference be had to native or foreign sorts. But pro- 
ducers have some good contracts on their books, and they did not 
therefore complain at all. Staffordshire all-mine pigs easily 
fetched 2s, 6d. per ton in advance of Shropshire ditto, and in 
some cases they brought 5s. per ton more. Thus they were 
£3 7s. 6d. to £3 10s.—hot blast sorts. Native best part-mines 
were 57s. 6d. to 55s., and cinder sorts, 47s. 6d. to 45s. The Spring 
Vale Furnaces Company quoted the advanced figures of £3 5s. for 
their mine pigs, £2 17s. 6a. for their hydrates, and £2 7s. 6d, for 
their common sorts, 

Hematites participated in the general quietude. But aggre 
were not prepared to give way in their former quotations of 75s. to 
72s. 6d.—figures, however, which it was impossible to obtain, 
Some agents announced that they could not get their principals 
this week to quote a price at all. Derbyshire pigs were quoted 
54s. to 55s., but the price could not be obtained. 

Mr. Alfred Hickman, of the Spring Vale furnaces, Bilston, who 
for some time past has been the largest pig maker in South Staf- 
fordshire, since he has been blowing four furnaces, which mean a 
total output of about 1100 or 1200 tons a week, has now purchased 
the Capponfold furnaces and estate at Bilston. The estate was 
the property of Messrs. John Bagnall and Sons, Limited, and the 
furnaces are now being carried on by Messrs. Bradley Bros., under 
a lease which has yet four years to run. Mr. Hickman has now 
joined the Board of Directors of Messrs. me 

The arbitrators under the South Staffordshire Mines Draii 
Acts intend to make a draft mines’ drainage award for the Old 
Hill district. They estimate that the rate required will be 3d. per 


ton on fire-clay and limestone, and 6d. per ton on ironstone, coal, 
and slack. By the provisions of the original Act of Parliament, 
the mines on the south side of the river Stour will be exempt from 
this rating. 


Fagg John Yates and Co., Birmingham, have received a first 
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The Australian mail delivered this week has been fairly good, 
though there is not a readiness to buy eagerly in anticipation of 
further advances. According to last advices galvanised iron was 
going off quietly in Melbourne, ordinary brands of 26 w.g. fetching 
£20, and best brands, £21 10s. to £22 per ton. Drawn fencing 
wire was selling steadily at £12 10s. to £13 10s., and £14 for 
Bar and rod iron was moving off at 
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award for their collection of edge tools, hammers, forks, spades, 
and shovels at the Adelaide Exhibition. 

The nut and bolt manufacturers at Darlaston not connected 
with the General Masters’ Association have intimated that they 
are not prepared to be bound by the new scale of sizes and prices 
agreed upon at the conference in Birmingham recently. They 
state that they have prepared another list, which they say will be 
more to the interest of the workpeople. 

The operative spade makers employed at Stourbridge and in the 
surrounding localities, such as the Lye, Halesowen, and Cradley, 
have resolved to ask for an advance in wages of 3d. per dozen. 
The prospects of the agitation are not bright, as the profits which 
are resulting to manufacturers of cultivating tools at the present 
time are very 

The colliers at Silverdale, North Staffordshire, numbering over 
1500, have refused the offer of their employers of an advance of 5 
per cent, in wages, and have resolved to bring their tools up the 

vit unless their demand for a 10 per cent. increase, of which notice 
ne been given, is conceded. 

The Council of the Federation of Potters in North Staffordshire, 
at a recent meeting at Burslem, unanimously decided to adhere to 
a demand served upon the em loyers for a return to the old scale 
of wages, and to a change of hiring time from Martinmas to mid- 
summer, It was also decided to call mass meetings of the potters 
in the oe towns of the district to secure as much unity of action 
as ible. 

egotiations which have lately been pending between the local 
authorities of Sedgley, the centre of the nail-making district in 
South Staffordshire, and the District Gas-light Company, have 
terminated in an agreement to purchase the company’s gasworks at 
Lower Gornal, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester, Thursday.—In the iron trade of this district business 
during the past week has been exceedingly quiet so far as pig iron 
is concerned, no transactions of any importance beng outs , and 

esday. 


there was a very dull market at Manchester on The 
downward tendency in the speculative markets of Glasgow and 
Middlesbrough has no doubt, to some extent, had its effect upon 
business here. Iron users are naturally induced to believe that 
the market is turning in their favour, and prefer to wait or only to 
partially cover at present any new requirements. Although 
speculative dealers in this market show some disposition to give 
way and there has been a little underselling during the week, pro- 
ducers who are mostly well sold for the remainder of the year 
show no anxiety to press sales, and makers’ iron is generally firm 
at full rates. 

Lancashire makers of pig iron have been selling little or nothin, 
at their present prices, but they are very firm at their full rates o 
48s. for No. 4 forge, and 49s, for No. 3 ——e. less 24 aed cent. 
delivered equal to Manchester, and they still decline to book any 
iron for delivery into next yeer. 

In some outside brands there has been a slightly easier tone. 
Lincolnshire forge iron, delivered equal to Manchester, is being 
quoted at 48s. 6d. to 49s., and foundry at about 50s. per ton, 
with ordinary Derbyshire brands a trifle above these figures ; 
whilst in G.M.B. Middlesbrough there have been sellers during 
- week at 49s, 4d. per ton net cash, for delivery equal to Man- 
chester. 

The finished iron trade continues firm throughout. Apart from 
the export demand there is an increasing quantity of manufactured 
iron going into consuroption locally amongst engineers and others, 
and makers generally report a good inquiry, whilst in most cases 
they have already orders on hand to keep them going for some 
time to come. Bars are firm at £6 12s. to £7 per ton, delivered 
equal to Manchester ; hoops are quoted at £7 to £7 5s.; and boiler 
plates at £8 10s. to £9 per ton. 

Light rail makers are very busy, both with orders for home use 
and export, and Messrs. Barningham and Co., of Pendleton, 
Salford, have, amongst other work in hand, the construction of a 
portable tramway for use on Lord Norreys’ farm and brick and tile 
works at Oxford. 

Amongst boiler makers more work is also reported to be stirring, 
and in view of the improved prospects of trade the Phoenix Boiler 
and Engineering Works, at Bolton, which have been closed for a 
considerable time, have been re-started during the last few weeks, 
under the management of Mr. R. Pollett, the former proprietor. 

Wagon builders are getting busier, the increased activity in the 
coal trade having recently brought more work into their hands. 

Machinists in this district are also reported to be receiving 
tolerably good orders, but these for the most part are for abroad, 
the new work giving out in this district being still comparatively 
very limited in extent. 

Messrs. W. Collier and Co., Manchester, havein hand a new machine 
or bending copper pipes by Spey pressure on a set of blocks. 
The pipes, which are first filled with lead, are put into the machine 
across two blocks, which can be fixed in any position, each block 
swivelling on a strong stud, and a third block worked from an 
hydraulic cylinder is pressed forward until the pipe is bent to the 
required form. The chief feature of the machine is the construc- 
tion of the hydraulic cylinder and the ram, which works back- 
wards and forwards much like a piston. This is effected by forcing 
water into and out of the cylinder at the back and front alter- 
nately. For this purpose the machine is provided with a 
pair of pumps driven by a strap. At the back of the machine 
is a plate carrying four weighted valves so arranged that one pair of 
valves lets the water into the back of the cylinder whilst making 
an outlet for it at the front, and the second pair lets the water in 
at the front whilst opening an escape at the back. The whole of 
the valves are actuated by four cams upon a shaft carrying a handle, 
one quarter turn of which by acting upon one pair of valves forces 
the ram forward, and an additional quarter turn which brings the 
secoad pair of valves into action it backward. By this 
arrangement it is impossible for a man to force water in at both 
ends of the cylinder at once, whilst at the end of the cylinder an 
escape of the water is provided, should the ram be forced too far 
forward. 

In the coal trade a good steady demand is maintained for all 
descriptions of round coal, and the pits are kept going full time. 
The month is closing with a further upward movement in prices, 
and in the Manchester district the leading firms are advancing 
their pit and delivery rates on all descriptions of coal 10d. per ton, 
which will put the November pit prices up to an average of about 
10s. for best coal, 9s, 2d. for seconds, 8s. for furnace coal, and 
6s. 4d. per ton for burgy. In the West Lancashire districts 
advances of from 6d, to 1s. per ton are talked of, but nothing 
actually definite has yet been generally decided upon. The only 
description of fuel which colliery proprietors at present have any 
difficulty in moving off is slack, which, owing to the recently 
a increased production, is at some collieries going into stock, 
and any general material advance in this class of fuel is scarcely 
probable, although in the Manchester district an advance of 5d. per 
ton is even being made on slack. 

There has been a fair shipping demand for steam coal, which is 
-_ at = 3d. to 7s, 6d. per ton delivered at the high-level, 

iverpool. 

With regard to the wages question in the coal trade, the men 
are assuming a determined attitude. In the West Lancashire dis- 
tricts the employers seem divided in opinion, but no doubt a great 
deal will depend upon the action taken in the Manchester district 
during the next few days. 

Barrow.—The position of the hematite pig iron trade is in every 
way as good as last noted, and indeed the orders received during the 
weekshowa very appreciable increase. Thedemand all round is good 
and fully maintained, placing makers in the position of not being 
able to effect delivery this year. American demands go to show 
that the wants of that part of the world are yet considerable, and 
a good inquiry will continue for some time, Price for No, 1 


Bessemer are 62s. 6d. per -ton, and No. 3 forge 60s. per ton. The 
steel trade is brisk; good orders are held, and inquiries coming to 
hand give indication of a vn brisk trade being done. At the 
Barrow Steel Works the weight of metal turned out last week 
was 4630 tons. The demand for steel and merchant qualities is 


Iron shipbuilders are fairly busy, though orders are being rapidly 
worked out, three launches having taken place this week. Railway 
rolling stock works engineers and others fairly employed. Iron 
ore in good demand at 15s. per ton at the mines. Raisers, how- 
ever, are unable to contract for anything like an early delivery. 
Shipping moderately active. 

On Tuesday there was launched at the yard of Messrs. Caird and 
Purdie, Barrow, the screw steamer Stafanie, which is 245ft. in 
length, 34ft. breadth of beam, and 17ft. depth of hold. Her 
engines, which were constructed by Messrs. Westray, Copeland, 
and Co., are of 150 nominal horse-power. The new boat is built 
ales class at Lloyd’s, with double bottom fore and aft, to the 
order of Messrs. Burrell and Son, of Glasgow, for the Adria 
Steamship C y. The st was named by Miss Eliza- 
beth Burrell, eldest daughter of the managing owner. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ar nearly all the collieries in the South Yorkshire coal district 
there is great activity, and advances ranging from 5d. to 1s. per 
ton. There is anexceptionally brisk business done with London— 
Silkstone and Barnsley coal having been largely consigned by rail. 

Though the demand for ordi: iron has been pretty well met, 
and the market has co mantly bern less animated, the call for 
hematite continues as brisk as ever, and additional furnaces are 
being lighted. Advances made lately have been fully maintained. 
Makers are reluctant to book forward, anticipating that further 
rise in values will follow in the winter, more parti ly if another 
1s. or 2s. a ton is secured for coal. In the West Riding there are 
twenty-five out of forty-nine furnaces in blast, being the same as 
at the end of the June quarter. , 

Messrs. Newton, Chambers, and Co., of the Thorncliffe Iron- 
works and Collieries, have a very heavy business at present in gas 
coal, their contracts including many of the leading gas companies 
of England—London, Sheffield, Nottingham, Barnsley, Lincoln, 
Mansfield, Peterborough, Barnet, Northampton, Wellingborough, 
Bedford, Reading, Shrewsbury, Gloucester, Bristol, Cheltenham, 
and iomcuneat, The firm are also shipping large quantities of 
these coals for the Narva, Bombay, and Mauritius Gasworks. In 
the London metropolitan district alone, the firm had an average 
sale for the last three years of 167,752 tons per annum, of which 
140,000 tons were house coal. 

Engineers continue to be very actively employed, and Sheffield 
is not alone in reporting improvement in this important branch. 
Very important contracts for Bessemer and other plant have been 
already noted, but in addition to these I hear of many good orders 
being received from nearly all the heavy branches, as well as from 
the lighter departments. 

In cutlery and genersl hardware there is nothing to complain 
of. Ina leading cutlery establishment this week, I was struck by 
the quantity of solid silver and gold-mounted penknives. Instead 
of being special articles for presents, they appear to be getting 
articles of regular trade. 

Bessemer billets have improved rapidly this week. On Tuesday 
morning rates were quoted for billets £6 5s, In the afternoon 
they rose 5s. a ton on these rates, and on Wednesday makers were 
refusing to book for deliveries at six months even at £6 10s. In 
“‘webs” an advance of 3s. per ton was secured on Tuesday, and a 
further 1s. 6d. on Wednesday. 

The most interesting item of trade news for a long time in this 
district is the —— of the — of limited liability to 
the business of Messrs. Newton, Chambers, and Co., Limited, of 
the Thorncliffe and Chapeltown Ironworks and Collieries, near 
Sheffield. The capital is £650,000 in 32,500 shares of £20 each, of 
which it is expected that £14 per share will be called up; 6000 
shares are to be taken by the vendors, and 26,500 shares are offered 
for subscription. The chairman is Mr. Thomas Chambers Newton, 
and the managing directors Mr. George Dawson and Mr. A. 
Chambers, the former looking after the ironworks, and the latter 
the collieries. The business was formed in 1793, and the change 
now made has been necessitated by the death of the last surviving 
partner in 1869, some of the executors having no power to continue 
the business, which bas now grown to a greater magnitude than 
can well be covered by private enterprise. The collieries are the 
Thorncliffe, the Tankersley, and the Rockingham, and the quan- 
tity of coal under lease is estimated to exceed 23,000,000 tons, with 
3,000,000 tons closely adjoining. The average annual output 
for the last three years has nm 612,000 tons, which was 
increased to 620,000 tons in 1880, and during the first nine months 
of the present year it has amounted to less than 553,000 tons. 
There are 311 coke ovens, producing over 2400 tons per week of 
the best quality for Bessemer, steel-melting, and blast furnace 
purposes. The ironworks—Thorncliffe and Chapeltown—yield 
annually 31,000 tons of pig iron. 13,000 tons of which is converted 
into castings in the foundries ; and there is also a complete engi- 
neering plant. The ironworks sales for 1879 amounted to £198,000, 
and for 1880 to £210,000. There are twelve miles of railway, with 
four locomotives, and over 1200 railway wagons, with freehold 
estates, farms, &c. The proprietors have agreed to take £448,963 
for the whole concern, being the amount at which they stand, after 
due depreciation, in the books of the firm at the 31st December 
last. In this nothing is included for goodwill. The formation of 
the company is exciting great interest in iron and coal circles, 
there having been no more profitable business in South Yorkshire, 
and the shares will no doubt be onety taken up. 

The death is announced of Mr. Henry Currer Briggs, senior 
member of the firm of H. Briggs, Sons, and Co., Whitwood 
Collieries, and for many years the chairman of the board of 
directors. Mr. Briggs was only fifty-five years of age. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE general tone of the market held at Middlesbrough on Tues- 
day last might be characterised as quiet. The fall in the price of 
pig iron at G ww to 50s. or thereabouts had its usual effect. So 
also had the delay in shipments, and the quent temp 
accumulation of stocks, caused ty eo recent heavy gales. No. 3 

.m.b. iron changed hands at about 41s. per ton f.o.b. No. 4 
lm might be had at a shilling less, and warrants at about 3d. less 
than makers’ iron. In the manufactured iron trade there is still 
considerable steadiness, notwithstanding that buyers are hold- 
ing back their orders in view of the weakness of the 
pig iron market. Plate and angle makers are booking 
a larger quantity of orders than beg 4 are running off. The 
ree of on a gg in quantities is from £6 7s. 6d. to £6 10s., f.0.t. 

iddlesbrough, less 24. Angles are about £5 17s. 6d., and bars 
£6 2s, 6d. e price of bars has evidently increased considerably 
during the last few months, which is generally attributed to the 
stoppage of the Imperial Works at Eston—late Jackson, Gill and 
Co.—thereby diminishing the competition. 

In platemaking fresh competition seems likely to ensue. The 
West Hartlepool Works, which have been bought by Mr. M. Gray 
and others, will be put into operation shortly. At present they 
have only one plate mill which is not of the most modern type, 
and the quantity they make is not likely to exceed 200 to 250 tons 
per week unless and until new machinery is put down. The pro- 
prietors, however, are about to sell a quantity of old plant belong- 
ing to the rail mills, and it is possible they may use the part of 
their site which will thus be cleared for new plate or angle mills. 
Mr. Gibson, who was at the outset engaged as er by this 
firm, is understood now to have left their service, and his successor 
has not yet been appointed, 


The rolling mills at Walker-upon-Tyne have been bought by a 
syndicate, who are endeavouring to get up a company, and it is 
expected that these works will be sta some time next year. 
They are suitable for rolling plates, but their former proprietors, 
Messrs. Bells, Ridley, and Baul, found it impossible to compete 
with Cleveland for shipplates, and also limited themselves to the 
manufacture of boiler plates. 

Mr. C. E. Muller’s Erimus Works are now in steady tion. 
Their output in steel rails, which alone are manuf. , is from 
600 to 700 tons per week. A paper on some of the machinery con- 
nected with them will be shall Mr. Copeland, of Barrow, at the 
next meeting of Mechanical Engineers, to be held at Manchester 
on Friday next. 

At the Eston Steelworks very large quantities of steel rails are 
being made, the total amount in some weeks reaching to as much 
as 4000 tons. This is the produce of eight converters and two 
railmills, There is another rail mill which is kept in reserve in 
case of accident to either of those at work. Mr. Richards, the 
general manager, is on a tour in the United States, but is expected 
to return about the 9th of next month. Mr. 8. Godfrey, the 
engineer, will then leave for a lengthened voyage for the 
benefit of his bealth. The Eston Steelworks are now lighted 
up ye pred by means of electricity.. The lamps in use 
are of several different kinds, and supplied by several rival 
manufacturers. They are all under probation, and when 
it is clear which kind is most successful, that kind will be 
adopted throughout. The electric light has also been applied te 
the works of Messrs. Johnson and Reay, of Stockton-on-Tees. 
The Brush light was for some weeks in operation at Messrs. B. 
Samuelson and Co.’s Newport Ironworks, but for some reason or 
other they did not appear to work satisfactorily and were removed. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

As a result of the small shipping returns and the slow demand 
for future export, the Glasgow warrant market was very dull at 
the close of the past week, and quotations steadily declined. It 
has been no easy matter to carry over on the market, as 5 per cent. 
has been paid from day to day for that purpose. Holders have 
consequently been desirous of selling, and hence it is no wonder 
that prices should recede. It is now more than ever apparent that 
the advance in prices which followed upon the damping out of blast 
furnaces was purely speculative, and not at all warranted by any 
improvement in the actual demand for pig iron on the part of con- 
sumers. This being now clearly apparent there is less disposition 
to speculate. The continued increase of stocks also a depress- 
ing effect upon the market. In the course of the past week 
upward of 4000 tons of pigs have been added to the stock in 

essrs. Connal and Co.’s stores, which have received close upon 
20,000 tons of an addition since sixteen furnaces were extinguished 
a month ago. No doubt there are special causes at work in pro- 
ducing this large increase, but still the fact remains and tells 
adversely upon the condition of the market. The past week’s 
exports have been larger, and a better tone was observable on 
*Change on Tuesday. The foreign trade, however, will now 
— become contracted, and the principal dependence will 

placed upon the requirements of home consumers, which are 
fortunately on an extended scale. 


Business was done in the warrant market on Friday forenoon at - 


from 50s. 7d. to 50s. cash, and 50s. 9d. to 50s. 3d. one month, the 
afternoon quotations being 50s. to 49s. 10d. cash, and 50s. 3d. to 
50s. 1d. one month. The market was very dull on Monday, when 
transactions were effected in the forenoon at 49s. 9d. to 49s. 3d. 
cash, and 50s. to 49s. 6d. one month; and in the afternoon from 
49s. 8d. to 50s. cash, and 49s. 10d. to 50s. 3d. one month. On 
Tuesday a decidedly better feeling prevailed, the market being 
strong, with business at 49s. 93d. to 50s. 3d. cash, and 50s. to 
50s. 5d. one month. The market was steady on Wednesday, with 
a slight upward tendency in prices. 
market was flat, with business from 50s. 8d. to 50s. 3d. cash, and 
50s. 10d. to 50s. 6d. one month. 


bi 
Clyde, 50s. 6d. and 48s.; Monkland, 50s. and 47s. 6d.; Quarter, 
50s. and 47s. 6d.; Govan, at Broomielaw, 50s. and 47s. 6d.; Shot 
at Leith, 60s. 6d. and 53s.; Carron, at Grangemouth, 53s. 6d. an 
52s. 6d.; Kinneil, at Bo'ness, 50s. 6d. and 48s.; Glengarnock, at 
Ardrossan, 53s. and 50s. 6d.; Eglinton, 50s. and 47s.; Dalmel- 
lington, 50s. 6d. and 47s. 6d. 

The malleable trade continues active in almost all its depart- 
ments, 

It may be of interest to note that the pig iron merchants and 
brokers of Glasgow this week formed themselves into a society, to 
be known as the Scotch Pig Iron Trade Association, and adopted a 
constitution and rules for the tion of the aan All present 


brokers are admitted free, but future numbers will be required to — 


deposit a heavy fee. 

‘The coal trade is quite as active as ever in the home department, 
but the shipping e does not appear to be so good as it was a few 
weeks ago. This is due partly to the stormy weather at sea, and 
partly to the advanced period of the season at which we have now 
arrived. The recent rise in prices has upon the whole been main- 
tained, and it is now almost taken for granted that the miners’ 
wages will be advan 6d. per day on the Ist November. By a 
number of firms the advance has already been conceded. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
THeErules against blasting in mines continue to form thestaplesubject 
of discussion, both amongst colliers and coalowners, and neither 
approveof it. Ifcarried outitis very clear that nothing likethe output 
now shown could be produced. The coalowners have already freely 


discussed them in meeting, and I see that the workmen’s committee - 


propose to doso at the end of week. At the same time they will 
receive the accountant’s report for the four months ending August 
31st, and the report of the deputation who went to the Birming- 
ham conference. 

It is — expressed by members of the workmen’s committee 
that if the order respecting blasting in mines be enforced, several 
collieries would have to be abandoned. 

There has been a wages dispute at the Glamorgan ———- 
between some of the men and the manager respecting . It 
is = unsettled, and will form the subject of judicial inquiry next 
week, 

The staple trades continue in a prosperous condition, and the 
firmness which has so long characterised the coal trade is, if any- 
thing, hardening. Some good mail contracts have been secured 
even at advan rates, and the indication is in all quarters an 
upward one, 

In Cardiff the tone of trade is particularly good. 

The Powell Duffryn Co. is prosecuting several of their colliers for 
absenting themselves from work. It appears they objected to do 
ripping work, and — that they were only en to hew coal 
at the face. No decision has been given, but it is looked forward 
to with interest. 

The iron trade is still unchanged, and a fair winter trade seems 
certain. There is a good deal of activity shown at various works to 
meet the new order of things. Bessemer pig is quoted at 62s. 6d., 
steel rails at £6 5s., iron at £5 15s. 

I have just been favoured with a view of the report submitted 


by H.M. Commission on Mines. It is an important document, and 


will lead to a great deal of discussion. In the matter of blasting 
in mines the opinion given is calculated to allay any anxiety about 
the regulation being enforced, 


Since last report makers’ prices have been reduced all round, the 
following being now the market quotations :—Gartsherrie, f.o.b. at : 
| Glasgow, per ton, No. 1, 59s. 6d.; No. 3, 51s. 6d.; Coltness, 
60s. 6d. and 52s. | 61s. and 53s. 59s. 6d. 
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THE PATENT JOURNAL. 
Con-lensed from the meee st the Commissioners of 


*.* It has come to our notice that some applicants of the 
Pateni-ofice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the The 
mistake has been made by looking at THE ENGINEER 
Index and og 4 the numbers there found, which only 
refer to > oes of turning to those pages and 
tinding the of the Specyication, 


*name ani 
printed in italics. party 


18th October, 1881. 
4530. ArracuIne VaLances, M. A. Dearden, Dalby. 
4531. Martrers, J. A. Dixon.—(C. Keaig, 
Germany.) 
4532. ConriruRE Preserves, H. A. Bonneville.—(D. 
_Cornilliac, Paris.) 
. Evecrric Lamps, R. R. Gibbs, Liverpool. 
Borrzes, J. Dolheiser, Cologne. 
. Apparatus, C. Paulmann, London. 
3. Hot-etast Apparatus, H. U.S.) 
4537. Suppryinc Water, 8S. Hallam and J. W. Shep- 
herd, Manchester. 
4538. DEcORTICATING Ramirez, J. C. Mewburn.—(J. B. 
Sauradon, Paris. 
4539. TYRES, W. H. Carmont, Manchester. 
4540. FILTER "PRESSES, H. Newton. —(A. Dehne,Germany.) 
- GENERATING CURRENTS, R. Kennedy, Paisley. 
2. VeLocipepes, F. W. Eicke, Beulah Hill. 
and SHoes, H. Ovans, Dublin. 
HyPoniTRIc ANHYDRIDE, E. Turpin, Paris. 
. Stream Borvers, G. Hill, Liverpool. 
Borers, E. Crompton & J. ran, Birkenhead. 
4547. Siipine Doors, E. Crompton and 
J. T. Cochran, Birkenhead. 
4548. VELOCIPEDES, 8. Hall, London. 
4549. Fitinc METALs, T. H. Whitehouse, Walsall. 
4550. Steam Generators, R. Mills, London. 
4551. Water-ciosets, G. E. Waring, jun., London. 
4552. Dynamo Macuings, P. Jensen.—(T. Edison, U.S.) 
4553. CHARGING BaTreriss, P. Jensen. —(7. Edison, U.S.) 
4554. Sewmse M. H. Pearson, 
= Hagen.—(L. and A. Brin, 
aris. 
4556. Bearryes, P. M. Justice.—(L. 
Bastet, U.S.) 


19th October, 1881. 
4557. WaTerR-cLosets, J. A. Hornby, Menai Bri 
4558. Recisrertnc DyNaMomeTers, W. P. Thompson. 
(Transmitting Dynamometer Company, U.S.) 
4559. GeneraTine Evecrricity, F. Newton, Taunton. 
4560. Steam Boivers, 8. Fox, Leeds. 


4561. Destroyisc Purresciste Matrer of Hovse 
Sewace, J. B. , London. 

4562. Sawrye Rais, J. H. Kitson , Leeds. 

4563. Hotpers, H. x Haddan. (W. Miles, jun., U.S.) 

4564. Sawinc MacHINERY,H. Haddan.—(C. Mirer, Mct=.) | 


. WaTER, Ww. &J. Torquay. 

. Open Frre-GratTes, W. 

. Rocks, J. as and J. 
olman, Camborne. 

Door with Locks, H. 

Skerrett, Birmingham. 

4569. Fictertnc Sucar, J. Roper, London. 

4570. Hat Hetmerts, A. Wilkinson, Marylebone. 

4571. of Evecrricrty, E. G. Brewer.— 
(7. A. Edison, U.S.) 

4572. Guarps for THRESHING oman, R. Moore, 
Fulbourn, and J. W. Lee, Cambridge. 

4573. Lure-Boats, W. R. —(A. Holmes, U.S.) 

4574. Heatinc Tusss, 8. Fox, Leeds. 

4575. Testixc Bouter Toses, ’s. Fox, Leeds. 

4576. Mrerers, E. G. Brewer.—(T. rg Edison, U.S. 

577. TreEatTMeNt of Iron, P. Jensen.—(Ch. de Mont- 
and L. Gaulard, Paris.) 
4578. Vewtitatinc Stoves, W. A. Barlow.—(F. 

Lonholdt, Germany.) 

4579. Breecu-Loapinc Frre-arms, H. E. Newton.— 
(Colt’s Patent Firearms Manvuracturing Company, 
Incorporated, U.S.) 

4580. Sounpinc Apparatus, J. Schwartz, London. 

4581. Be.t-rasreners, W. H. Steil, Battersea. 

4582. Exvecrriciry, A. M. Clark.—(J. de 
Changy, Paris.) 

4583. Distrisvtion of Distnrectants, T. F. Scott and 
J. Campion, London. 

20th October, 1881. 


. Boxes, W. H. Bennett, London. 

. DoUBLE-BARREL Fow inc Pisces, L. Gye, London. 
. Srop-vaLves, J. A. and J. Hopkinson, Yo! 
. J. Dowling, London. 
FLEEcE-pDIVIDERS, C. Pieper.—(G. Erben, Austria.) 
Gas Enotes, L. Bénier and A. Lamart, France. 
590. Fives, F. Wirth.—(Gesellschajt des 
Emser Blei-cnd Silberworks, Germany.) 
4591. Geweratine Execrricity, H. J. Haddan.—(@. 

Dessaagne, Paris.) 

4592. GeneRatine Evecrricity, A. Millar, Glasgow. 
4593. CLeanine Grits, A. Besser, Vienna. 

4594. Burrer Brake, W. Beck.—(J. Canet, Paris.) 
5%. Sasu Fastexers, J. Shillingworth, London. 

. Bort.es. J. J. Harvey, Kidderminster. 
597. Sarery Exvevopes, W. W. de la Rue, London. 
598, WaTER-cLoseEts, G. Pitt.—(. Finck, Germany.) 

. Foop for Horsss, &c., J. H. Cox, Matlock. 

4600. VELocIPEDEs, G. Singer, Coventry. 

. ORNAMENTING Giass, J. W. Savage, London. 

4602. BREECE-LOADING Fire-arms, H. E. Newton.— 
(Colt’s _Fire-arms Manufacturing Company, 


Incorporated, 
4603. E. Clark, Minehead. 
2lst October, 1881. 
4604. Cory, E. Foden, Sandbach. 
4605. Stream Borcers, J. and G. Tinker, and J. and R. 
Shenton, Hyde. 
4606. MANUFACTURING Tea, J. Marrillier, London. 
4607. MAGNETO-ELECTRIC MACHINERY, H. Joel, Dalston. 
4608. Gas-ENGINEs, W. Watson, Leeds. 
4609. VENTILATING, &c., J. Court, London. 
4610. Door Locks, J. Mathisen, Christiania, Norway. 
4611. Sream-presses, L. M. Schmiers.—(Schmiers, 


Werner, and Stein, Saxony.) 

4612. STEAM-PRESSES, M. Schmiers.—(Schmiers 
Werner, and Stein, Saxony.) 

4613. Looms, W. Hanson, Bradford. 

4614. TREATING Prat, J. A. London, London. 

4615. Fastener for Straps, &c., L. Dee, 


4616. DryrsGc AGRICULTURAL Provuce, M .E G. Finch- 
Hatton and R. Thorpe, Lincoln. 5) 


4617. Evecrric Lamps, A. Clark.—(H. Sheridan, U. 

4618. Preventinc Purtorsine of Letters, G. No 
London. 

4619. FicTer-PResses, E. A. Pontifex and R. Gunning, 
London. 

4620. CistcRN Vatves, H. T. Dawson, Chiswick. 

4621. Reex, F. Wirth.—(J. and B. Adt, Germany.) 

4622. for Canes, E. Edwards,— Réssel 
Germany.) 


or, 


22nd October, 1881. 


4623, Markinec Boarps, G. W. W. Edwards, 
Wolverhampton. 
4624. Screw-rresses, C. 8S. Mair, Glasgow. 
4625, STEAM-BOILER FURNACES, G. Clarke, U.S. 
4626. Crusuinc Orks, C. J. Appleby, London. 
4627. Suogs for Horses, F. Bidder & M. Rowley, London. 
4628. Treatinc Peat, A. Wilkinson, London. 
4629. GLanp Sturrinc-Boxks, J. Stidder, London. 
4630. Wire Fences, F. C. Guilleaume, Germany. 
4631. a Mousell, Gloucester. and O. Lythgoe, 


. Seconpary Bartrerigs, J. 8. Sellon, London, 

3. Surps’ Davits, R. B. U. H. J. Duncan, Leicester. 

. Frre-proorine, A. M. Clark.—(0. Gilman, U.S.) 
Treating Ores, F. M. Lyte, London. 

Paste BoaRD A, M. Clark.—(La 
uns té Anonyme de Ulmprimerie Marseillaise, France.) 

Rorary Apparatus, A. J. Boult.—(Z. B. Ville- 

France.) 

4638. VentiLatine, F. H. Smith, Winchmore Hill. 

4639. Sewinc Macutygs, T. Giffen & J. Dodd, Glasgow. 

4640. Roastine Corres, J. Parnall, Bristol. 

4641. Tarcets, W. R. Lake.—(A. Boivin, Paris.) 


24th October, 1881. 


Vacuum Brake Apparatus, J. Gresham, Salford. 
Srorie Boots, 8. Goodwin & W. Barsby, Leicester 
Brusues, E. Norcombe, Birmingham. 
Courtine Prorives, T. Morgan.—(E. Bahn, Berlin.) 
Borrties, C. M. Warner, London. 
Twin Screw Sups, T. R. Oswald, Southampton. 
Tries, H. J. Haddan. +A. Vi uillaumé , France.) 
Apvrrtisine, H. Haddan.—(H. Jousseaume, Paris.) 
Suirts, J. W. Frost, London. 
4651. Suspension for Beps, F. Lebacq, Belgium. 
4652. Suips’ Berrus, W. R. Lake. Parks, U.S.) 
= Wire Fencrno, H. P. Deane, Bs 

4654. Exvecrric Lamps, G. G. Andre, Dorking. 
4655. Stoves, J. Hartley, Barrow-in-Furness. 


4642. 
4643. 
4644. 
4645. 
4646. 
4647. 

4648. 
4649. 
4650. 


Inventions Protected for Six Months on 

of Complete Specifications. 

4532. Conrrrure Preserves, H. A. Bonneville, Cannon- 
street, London.—A communication from D. Cor- 
nilliae, Paris.—1Sth October, 1881. 

4544. Hyponirric ANHYDRIDE, H. Turpin, Paris.—1Sth 
October, 1881. 

4563. Hotpers or Recepracues, H. J. Ken- 
sington, London.—A communication from W. H. 
Miles, jun., New York, U.S. —19th October, 1 1881. 

4573. LIFEBOATS, W. R. Lake, ild 
London.—A communication from A. Holmes, = 
luma, U.S.—19th October, 1881. 

4611. Sream-presses, L. M. Schmiers, - Leipzig.A 
communication from Schmiers, Werner, and Stein, 
Leipzig.—2lst October, 1881. 

4612. STEAM-PRESSES, L. M. Leipzig.—A 

ication from erner, ard Stein, 
Leipzig.— 21st October, 1881. 

4617. Evectric Lamps, A. M. Clark, Chancery-lane, 
London.—A communication from ‘H. B. Sheridan, 
Cleveland, U.8.—2lst October, 1881. 


Patents on which the Sane Duty of 
£50 has been paid. 


4157. T. H. Blair, —18th Octo- 

4166,’ STov gs, J. Stordy and F. Hampson, Manchester. 
—19th October, 1878. 

4176. Wasnine Fasrics, J. W. Ashton, Hyde, and W. 
Mather, Salford.—19th October, 1878. 

4178. Rorary Priytinc Macaines, W. L. Wise, 
London.—19th October, 1878. 

4255. Compounp STeaM-ENGINEs, A. B. Brown, Edin- 
burgh.—24th October, 1878. 

4667. ArpLyinc TensILe Strats, D. Lewis, Netherton. 
—16th November, 1878. 

4155. Breprnc Corn, W. Woolnough and C. Kingsford, 
Kin; —18th October, 1878. 

A. E. Ragg, Bebington.—24th Norember, 


4508. LirHocrapPHic Printinc Macuine, G. Mann and 
C. Pol —ith November, 1873. 
4172. Vacuum Brakes, F. W. Eames, Leeds. —19th 
October, 1878. 
4179. CULTIVATING Lanp, T. Perkins, Hitchin, and T. 
Burrall, Peterborough.—19th October, 1878. 
4188. ALKALIEs, E. W. Parnell, Liverpool—2lst October, 
1878. 


4208. E.ectrric C. W. Siemens, London. 
— 22nd October, 1878. 

4201. Screw J. Robertson, 
G —22nd October, 187: 

4216. oor and SHoz F. Richardson, U.8S.— 
22nd October, 1878. 

4266. STEAM-PRESSURE Enotnes, C. A. Parsons, London. 
—24th October, 1878. 

4265. Bicycues, &c., G. Singer, Coventry. — 24th 
October, 1878. 

4349. Pumps, G. V. Fosberry, London.—29th October, 
1878. 


4416. Comprnc Macuines, C. D. Abel, London.—lst 
November, 1878. 

4441. FasTenrsas for Pictures, G. Bookham, Birming- 
ham.—2ad Norember, 1878. 

4221. Sreertnc Apparatus, M. 8. Hassfeld, London.— 


Oct , 1878. 
4318. Fiesuinc, &c., Hines, W. R. Lake, London— 
26th October, 1878. 


Patents on_ which fe Seep Duty of 
£100 has been pai 

3443. Surps’ Bertus, J. Johnson, Poplar.— 
8th October, 1874. 

3601. Sprsnisc Mutes, J. Chisholm, Oldham.—20th 
October, 1874. 

3641. Frre-RESISTING MATERIAL, R. R. Horne, Glasgow. 
—22nd October, 1874. 

3687. Gas, 8. Holman, London.—26th October, 1874. 

4016. Prepartne Frax, T. 8S. Kennedy, Leeds.—23rd 
November, 1874. 

3808. Wasninc T. and J. 
Chaffer, Thorncliffe.—4th Norember, 1874 

3632. THreaps, &c., A. M. Clark, London.— 
2ist October, 1874. 

3663. Execrric J. Muirhead, jun., 

Wimbledon.—23rd October, 1874. 


Notices of Intention to Proceed with 
Applications. 

Last day for filing opposition, 11th November, 1881. 
2461. Perrormine Fincer Exercises, F. H. F. Engel. 
London.—A com. from F. Moller.—4th June, 1881. 
2602. Copyinc Presses, J. Mitchell, Sheffield.—15th 

June, 1881. 
2604. Cooxinc Ecos, W. H. Beck, London.—A com- 
munication from P. L. Labarbe.—1‘th June, 1881. 
2610. Securtnc Meta Boxes, W. Downie, Wood Green, 
and W. F. Lotz, London. —15th June, 1881. 

2611. DisTRIBUTION of Fiuip, . Wise, London.—A 
communication from C. Roux.—15th June, 1881. 

2613. VeLocirepes, A. L. Bricknell, Brixton.—l6th 
June, 1881. 

2616. Cuimney Preces, &c., G. Hodson, Loughborough. 
—l6th June, 1881. 

2633. Wixpow Burnps, 8. Hodgkinson, Manchester.— 
16th June, 1881. 

2642. Corkscrews, F. A. Whelan, London.—l7th June, 
1881. 


2643. GARDEN Sy RINGES, F, Cooper, Handsworth.—l7th 
June, 1881. 

2667. AGRICULTURAL Harrows, E. Walker, Newark- 
upon-Trent.—18th June, 1881. 

2668. Sarety Pixs, L. A. Groth, London.—A commu- 
nication from J. Levi.—18th June, 1881. 
73. ExTractine Sitver, W. J. Fuller, London.—18th 
June, 1881. 

2677. Fotpinc Seat, J. Rettie, London.—18th June, 

1881. 


2798. Warcu EscaPemMent, A. Browne, London. 

communication from E. Wensch.—20th June, 1881. 
2711. Evecrric Dancer Avaras, T. A. B. Putnam, 

U.8S.—2lst June, 1881. 

2745. TREATMENT of ANIMAL Martrer, E. Davies, Liver- 


—A 


1, and E. Massey, Dewsbury.—23rd June, 
and Suors, D. W. Cuthbert, Glasgow.— 


23rd June, 1881. 

2752. Packine, F. des Veeux, London.—A communica- 
tion from G. V. Wagenen.—23rd June, 1881. 

2762. ADJUSTING “Action, T. Barnby, Birmingham.— 
24th June, 1881. 


2778. Sream Generators, W. Cooke and D. Mylchreest, 
Liverpool.—25th June, 1881. 

2788. Licut by Execrricrry, B, J. B, Mills, 
London.—A com, from F, Million.—25th June, 1881. 

2797. Treatinc GasEous FvEL, 8. Lloyd, Birmingham. 

—25th June, 188 
2801, CiRcULATING WATER Borers, F. Hocking, Liver- 
1.—27th June, 1881 

2817. Lames, W. R. Lake, London.—A communication 
from E. P. Follett and A. Bixby.—27th June, 1881. 

3009. Tits for Preventinc Fraup, B. W. Webb, 
London.—8th July, 1881. 

3076. PortricaTion of ALCOHOL, W. Lake, London. 
—A communication from L. Salzer.- 14th July, 1881. 
3178. Securrnc Ruspper Tureaps, T. Taylor, Derby. 

July, 1881. 
3190, Ecrcrric Lamps, R. H. Hughes, London. 
July, 1881. 

3482. Lamps, W. Spence, London.—A communication 
from A. Rinklake and c, Bolm.—1l1th August, 1881. 
3484. BorrLes and Jars, C. M. Taylor, Snaresbrook.— 

1lth August, 1881. 
3496, Unprettas, A. McMillan, London.—12th August, 


188 

3630. Factxe Bricks, C. Drake, Battersea.—20th 
August, 1881. 

8714. FURNACES, &e., T. Barrow, Rock Ferry.—25th 
August, 1881. 

3951. Recenerative Furnaces, 8. Pope, Newburn.— 
— 13th Septemer, 1881. 

4135. SHors for WARMING Feet, G. H. Ellis, London. 
—26th September, 1881. 

4163. TREaTMENT of Brewers’ Waste, A. G. Salamon, 

Clapham.—27th September, 1881. 

4215. KNITTING Macurnery, W. H. MeNary, Berlin.— 
—29th September, 1881. 

4532. CONFITURE PRESERVES, H. A. Bonneville, 
London.—Com.from D.Cornilliac.—18th October,1881. 
Last day for filing opposition, 15th November, 1881. 

2688. Boss Houpers, W. A. Hudgell, Hendon.—20th 
June, 1881. 

2692. PRINTING F, Engel, Germany.—A 
com. from tke & L. Hesse.—20th June, 1881. 

2696. CoMBINED Box, J. F. Walters, London.—20th 
June, 1881. 

2698. Divine Apparatus, G. H. Heinke, London.— 
20th June, 1881. 

2704. Scnoon Siates, J. F. Walters and W. 
London.—20th June, 1881. 

2707. Treatina Liguips, W. R. Lake, 
com. from C. W. Ramsay. —20th June, 

2710. Ar-coMPRESSING Esarngs, FE. Hult, Radcliffe. 
21st June, 1881. 

2720. Wasuine Woot, J. Petrie, jun., Rochdale.—21st 
June, 1881. 

2723. Ratsinc of Surpes, G. Leslie, 
1881. 

2736. Comprnc Woot, J. and W. Haddon, 
and J. C. Dyson, Halifax.—22nd June 

2758. Heatixc Fornaces, T. Adams, Brierly Hill.— 
23rd June, 1881. 

2754. Reservoir Pens, W.:R. Lake, London. —A com- 
munication from F. X. Poznanski.—23rd June, 1881. 

2764. ADJUSTABLE Partitions, W. 8. Hunter, Canada. 
—24th June, 1881. 

2765. Motive-poweR Enoine, J. Levassor, Paris.—24th 
June, 1881. 

2796. Lozexces, W. Sharp, Birmingham.—25th June, 
1881. 


2798. Rarstnc Ave, J. Bennett, Worcester, J. Herd 
and B. P. Walker, Birmingham.—25th June, 1881. 
2806. Sears, W. E. Gedge, London.—A com- 
munication from J. J. Bogard.—27th June, 1881. 

2832. Lacxpry Irons, F. A. K. Cook, Londonderry.— 
—28th June, 1881. 
Wacon Ax es, 8S. Bradley, Kidderminster.—1st 
J 881. 

2915. Frre-arms, C. D. Abel, London” 
—A com. from F. Mannlicher.—4th July, 1881. 

2929. Evastic Syrinces, J. A. Grant, Canada, 
—5th July, 1881. 


—2lst 


3169. Dynamo-gLectric Macuines, A. M. Clark, 
London.—A com. from W. Laing.—20th July, 1881. 
3214. Evecrric Lamps, A. M. C ion. —A com. 


ee illoux & W. Laing.—22nd July, 1881. 
3276. Apvsustinc C, E. Bulling, 
"London. —2Wth July, 1881. 

292. FasTeNING Doors, A. Schlanders, London.—A 
"communication from J. P. Black.—27th July, 1881. 
3314. TreaTinc Maize, T. Muir, Glasgow.—29th July, 

1881 


3696. ELecTRO-MAGNETIC CLocks, C. Shepherd, London. 
—24th August, 1881. 

3717. Corron Ciorns, J. Winter and 1 Ivers, Farn- 
worth.— 25th August, 1881. 

3726. ComBING MACHINES, L. de London.—A 
communication from J. Imbs.— 26th August, 1881. 
3740. Taxninc Hives, G. L. Loversidge, Rochdale.— 

27th August, 1881. 
3760. Sewinc Macurnes, H. Bland, Luton.—29th 
August, 1881. 

3776. HorsesHor 8. Pitt, Sutton. 
—A com. from C. W. Woodford.—30th August, 1881. 
3782. VeLocrrepes, J. White, Earlsdon, and J. Asbury, 

Coventry.—-30th August, 1881. 
3790. Covertnec CaBLes, W. R. Lake, London.—A com- 
munication from 8. D. Strohm.—3lst August, 1881, 
$792. Steet, C. W. Siemens, London.—3lst August, 


1881. 
3798. Heatinc Water, L. Dove, London.—3lst August, 
1881. 


A com, from 1881. 
3845. MovuLpiInG A. M. London. —A 

com. from Auptcle and Co.—3rd September, 1881. 
4133. 53. Gas, L. T. Wright, Beckton.—26th 
September, 1881. 
4147. Roastina Corree, W. R. Lake, London.—A com- 
munication from D, Strang.—26t September, 1881. 
4259. Reoistertnc Fares, H. H. M. Smith, London. 
—lst October, 1881. 

4303. PAPER-FOLDING Sree, R. Cundall, Thorn- 
ton.—4th October, 188 

4445. Screws, &c., 
nication from Harvey Screw C 
—12th October, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Beal on 
the 2st October, 1881.) 
1764. Coatine Leap with Tix, A. Gutensohn, London. 
—23rd April, 1881. 
1765. Motive Power Enoines, E. Edwards, London, 
23rd April, 1881. 
1772. H. and L. Wilson, Cornhelme.—25th 
April, 1 
1790. Divino “Costumes, S. J. Woodhouse, Leeds.—26th 
April, 1881. 
1798. Srzam Generators, B. Brazelle, St. Louis; U.S. 
—26th April, 1881. 
1810. CometvaTion GARMENT, W. R. Lake, London.— 
26th April, 1881. 
1814. BuTToN-HOLE SEwINe W. Morgan- 
rown, London.—27th April, 1881. 
1823. — Macuines, E, F. Kelly, London,—27th 
April, 1881. 
1823, Cotours, G. W. Clayton, Manchester. 
—2ith April, 1881. 
1845. Necktie Fasteninc, J. Hinks, T. Hooper, and 
F. R. Baker, Birmin -—28th April, 
1848, ‘mre, J. K. J. Foster, Bolton.— 
28th April, 1881. 
1849, TREATMENT of Corree Berry, A. Gough, Buck- 
ingham.—29th April, 1 
1850. IMPREGNATING Water, J. K. J. Foster, Bolton,— 
28th April, 1881. 
1885. E.ecrric TeLerHoxes, W. Main, Brooklyn, U.S. 
—2nd May, 1881. 
1888. Music Stroors, A. W. L. Reddie, London.— 2ad 
; May, 1881. 


M. Ingram, Manchester.—3rd May, 


1923. Separatinc IRON D. MacEachran, 
Greenock.—4th May, 1 

Iroxs, M. Cracken, Ardmore,—7th 

cy, 

1989. for Atpums, 8, Posen, London—7Tth 
May, 8181. 

2463. DistnrecraTING Macnines, C. E. Hall, Sheffield. 
—4th June, 1881. 

2540. Crusnine Macuinery, C. E. Hall, Sheffield,— 
10th June, 1881, 

2648. Workixo Tarcers, W. B. Blaikie, Edinburgh.— 
17th June, 1881. 

Lame Casinos, D. Graham, Glasgow.—26th 

y, 1881. 

3461, Low-waTerR C, H. Smith, Whalley.—10th 
August, 1881. 

3474, SELF-INKING Pap, 8. Reid, Newcastle-on-Tyne 
—Illth August, 1881. 

$349. T. Brown, Walsall, -16th August, 1881. 

(List of Letters Patent which passed the Great Seal on 

the 25th October, 1881.) 

1794. Borrie-storrers, H. A. Bonneville, London.— 
26th April, 1881. 

1816. Vatves for Hor ay T. G. Messenger, Lough- 


borough.—27th April, 

1818. ReouLatine W. Clark, London, 
—2i7th April, 1881. 

1821. Looms for WEAVING, F, 8. Witham, Nelson.— 
27th April, 1881. 

1826. GaLvanic SoLes G. W. von Nawrocki, 
Berlin. - 27th April, 1 

Sow1nc SEDs, We Wise, London.—27th April, 

1 

X, E. A. Brydges, Upton.—27th April, 

1829, Nats, J. L. —27th April, 1881. 

igby, 


1823. Gunpowprr, E. 


1838. CatTLe Foop, Loni ion, 28th 
April, 1881. 

1840, Sweermeats, 8. P. Wilding, London.—28¢th 
April, 1881. 


1842. Exrractinc Matrers, E, B. Hart, 
Lisnacree.—28th April, 1881. 
1851. Carvine Forks, W. B. Hatfield, Sheffield.—29th 


April, 1881. 
1855. Prepartne Woot, &c., R. Cleg and J. Taylor, 
Oldham.—29th April, 1881. 


1865. Liwe-KILNs, E. Crossland, Arnside.—20th April, 
1881. 


1870, SEPARATING Grats, 8S. Handscombe and C. 
DelJar, Melbourne.—30th April, 1281. 

1872. Breecu-LoapiInc SMALL-ARMS, Walker, 
Birmingham. — 30th April, 18381. 

1929. ALARM Sicnaus, P. A, de Sparre, Paris.—4th 


May, 1881. 
1932. Weavino Fancy Fasarics, T. Stevens, Coventry. 
—4th May, 1881. 
1939. Gerrinae Coat, C. 8. Smith, Leicester, and T. 
Moore, Shipley.—4th May, 1881. 
Fiechter, 


1945. Separatinc Particies, L. 
Liverpool.—4th May, 1881. 

VaLve-GEar, R. H. Robinson, Derby.—ith Muy, 

1978 Stoves, J. Carrick, Glasgow.—6th May, 1851. 

1998, Specucum Tupes, J. H. Aveling and J. Hicks, 


London.—7th May, 188 
= Tram Rais, W. Sterling, Rusholme,—11th May, 
2085. for Weavine, E. Wilson, Lancaster.—l1t 
noel H. N. Penrice, Hatfield.—15th 
Brakes, A. Watt, Liverpool.—l4th May, 


2156. Boats, J. H. Johnson, London.—1l7 
May, 1 
2172. Lappers, A. M. Clark, London.— 
18th May, 188 
2190. E. P. Alexander, London.—1l0th 
May, 1 
2210. T. Wilson, Hollingbourne.—l4th May, 
851. 


2378. Frre-arms, W. Nokes, Birmingham—3lst May, 
1881. 


2399. Repuctna Gray, W. P. Thompson, Londun.— 
May, 1881. 

2488. ExpLosive Compounps, C. D. Abel, London,— 
3th June, 1881. 

2620. Toots for Drawixe ovr Tupes, W. C. Dixon, 
Basingstoke.—16th June, 1881. 

2828. VENTILATIXG Suips, J. Colling, Sunderland.— 
28th June, 1881. 

3472. DYNAMO-ELECTRIC Macurxes, EF. J. Harling and 
E. Hartmann, London.—1l1th August, 1881. 

3473. Evectric Lamps, E. J. Harling and E. Hart- 
mann, London.—llth August, 1881. 

3522, KNrrrine Macurnery, A. Paget, Loughborough. 
13th August, 1881. 

3565. Fastexers, W. R. Lake, London.—1l6th 

August, 188) 


List J Specifications published during the 
ook ending Oc tober 


ass, 64.3 923, Gd.; 994, 6d.; 10]7, Sd.; 1023, 6d.; 
1029, 1042, 1060, 8d.; 64, 4d.; 1078, 1s.; 
Lol, 4d.; 1111, 6d.; 1117, 1s.; 1120, 6d.; 1030, 8d.; 
1136, 8d.; 1140, 6d.; 1147, 6d.; 1115, 6d; 1154, 6d.; 
1163, 6d.; 1164, 8d.; 1168, 6d.; 1184, 8d.; 1185, 6d.; 
1188, 6d., 1190, Sd.; 1205, 2d.; 1206, 6d.; 1208, 2d.; 
1210, 6d.; 1211, 6d.; 1213, 2d.; 1216, 6d.; 1217, 2d.; 
1219, 2d.; 1220, 2d.; 1221, 4d.; 1223, 6d.; 1224, 8d.; 
1226, 6d.; 1227, 6d.; 1228, 6d.; 1329, 2d.; 1230, 2d.; 
1232, 2d.; 1234, 2d.; 1235, 6d.; 1236, 8d.; 1287, 2d.; 
1238, 1s.; 1240, 6d.; 1242, 6d.; 1243, 4d.; 1244, 6d.; 
1245, 2d.; 1246, 2d.; 1247, 6d.; 1248, 6d.; 1249, 6d.; 
1250, 6d.; 1251, 6d.; 1252, 6d.; 1253, 2d.; 1254, 2d.; 
1255, 6d.; 1257, 6d.; 1258, 6d.; 1259, 2d.; 1261, 10d.; 
1262) 2d.; 1264, 1266, 2d.; 1267, 4d.; 1268, 6d.; 
1262, 2d.; 1270, 2d.; 1271, 2d.; 1272, 8d.; 1273, 6d.; 
1276, 6d.; 1277, 4d.; 1278, 2d.; 1279, 8d.; 1286, 6d.; 
1281, 2d.; 1282, 6d.; 1283, 4d.; 1234, 8d.; 1225, 2d.; 
1287, 2d.; 1288, 2d.; 1289, 4d.; 1290, 2d.; 1291, 4d.; 
1292, 2d.; 1293, 2d.; 1296, 8d.; 1297, 4d.; 1300, 6d.; 
1301, 4d.; 1308, 6d.; 1305, 6d.; 1306, 2d.; 1307, 2d.; 
309, 6d.; 1311, 6d.; 1312, 6d.; 1313, 2d.; 1314, 2d.; 
1316, 2d.; 1317, 2d.; 1818,’ 6d.; 1320, 2d.; 1392, 2d.; 
1393, 4d.; 1324, 6d.; 1326, 2d., 1833, 2d.; 1335, 2d.; 
1336, 6d.; 1338, 2d.; 1339, 2d.; 1840, 2d.; 1341, 2d.; 
1344, 2d.; 1849, 6d.; 1354, 6d.; 1362, 4d.; 1390, 2d.; 
1389, 8d.; 1410, 8d.; 1411, 6d.; 1487, 6d.; 1439, 6d.; 
1441, 2d.; 1453, 8d.; 1502, 6d.; 1519, 6d.; 1535, 6d.; 
1604) 6d.; 1610, 6d.; 3142, 2, 6d.; $157, 4d.; 3978, 6d. 
° 6 cations will be be Serwesded by from 
the Patent-office on receipt of the amount of price and 


tage. Sums exceeding 1s, must be remitted by 
Post-sfice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
P 'y-lane, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


923. Apparatus ror HEATING AND CooLIne FLUuIDs, 
G. C. Gibbs.—3rd March, 1881. 

This consists of a lengthened chamber in the form 
of a spiral coil, and the section of the said chamber is 
shallow in the direction of its length, but of consider- 
able depth across it. The w: of this chamber are 
either plain or corrugated. The chamber has a 
at the extremity of the ene 
—- of the innermost curve of the coil 


ures 
at the 


ected in the usual wa: yy this means 
Sores is furnished for wor! the points and signals 
than can readily be commanded by manual power, and 
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consequently signals and points at greater distances 
from the operator may be worked, notwithstandin, 
the increased friction involved in such cases, Eac' 
lever is furnished with a bydraulic cylinder A havi 

a piston B, the rod of which is suitably connected wit 


55) 


the said lever. The two ends of the cylinder are fur- 
nished with ser connections, and valves G! and G? 
so as to somal a the pressure being applied on cither 
side of the piston. 
994. Conxpensinc Apparatus or STEAM ENGINES, J. 
Spence.—8th March, 1881.—(A communication from 
J. C. Spence.) 6d. 
This consists essentially in the introduction of the 
exhaust steam into the lower portion at or near the 


(294) 


bottom, and the cold water through the tubes in the 

portion furthest from the condensed feed water. 

1017. Furnaces ror Burnino Cane Trasn, &c., A. 
M. Clart.—9th March, 1881.—(A communication 
from M. J. L. Marie.) 8d. 

In the drawing, A is the furnace chamber, con- 
structed preferably of cast iron plates stiffened 
ribs, and bolted together by flanges; B is the pyra- 
midal-shaped crown of the furnace chamber, also 
constructed of cast iron plates bolted upon chamber A 


and surmounted by the hopper C in which the 
is dried, and through which it is fed to the ae ag 
is the self-acting balance door or valve placed within 
the hopper in an inclined position ; E are the fire bars 
at the lower = of the furnace; H are doors just 
above the fire bars for giving access to the furnace. 
1023. AmenicaN Orncans, Harnmonivums, Piano- 
Fortes, &c., G, Green and C, Savage.—l0th March, 
1881. 6d. 
This consists in the ye ge of a grooved and 
fee ed or dovetailed notch piece in the hammer 
utt. 


1029. Carnpixo Corton, &c., F. Mills.—10th March, 
1881. 6d. 


This relates to improvements for setting and adjust- 
ing the top cards or flats of a carding engine as 
described in patent No. 275, a.p. 1870, and consists in 
supporting the flats upon flexible rings, which lie 
upon conical or inclined surfaces and against turned 
flanges upon the bends, and upon which the flats tra- 
verse. B is a flange attached to bend A of the carding 


of 


engine, which is turned on its upper surface and fixed 
concentric with and having its upper surface parallel 
to the axis of cylinder H. On the flange slides the 
ent of a frustrum of a cone C operated by screws 
F held in brackets G. On the inclined surface of the 
cone is placed a segment of a flexible ring D, also 
lying against a second turned flange forming part of 
ange B, so that it is prevented lateral motion, but 
can slide in a radial direction up and down the cone 
and against the flange when the flats E which lie upon 
it are set or adjusted, 


1042. Suvep-snears, &c., 7. A. and R. H. Sorby.—lth 


6d. 
This consists principally in ans fixing to the 
bow either inside or outside, or both inside and out- 
side, a plate or plates of spring steel or other suitable 
metals or materials, the said plate or plates bein, 
rivetted, soldered, or brazed to the bow, or fixe 
thereon in any other suitable manner. The plate or 
plates may extend the full depth of the bow or be 
narrower than the bow, and fixed centrally or 
otherwise to the bow, thereby giving that elastic 
ing and support which has been found wanting in 
the old construction of shears. 
1060. Boiters anp Furnaces, R. and F. 
Garrett.—11th March, 1881. 
In portable or locomotive boilers the combustion 


chamber C is cut off from the furnace A — 
the bridge B, or a screen which serves Ps face 


a bridge, to a height approaching near to the crown of 
the furnace, and into this chamber at or about the 
level with this bridge heated air is admitted, which 
meets the gases of combustion as they pass over the 
bridge, and mingles with them to impart the requisite 
amount of oxygen thereto for ensuring their conver- 
sion into flame. Extending through the boiler at a 
slightly lower level than the crown of the furnace is a 
horizontal row of air tubes, which reach from the 
tube plate of the combustion chamber to and through 
the smoke-box. 

1064. A. Lloyd.—11th March, 1881.—(Not pro- 

ceeded with.) 4d. 

The table when closed has the appearance of an ordi- 
n table, the top working on hinges attached to the 
beck frame, and when open forms a dressing table. 
1078. Catornic Motor Enaines, &c., H.C. F. Jenkin 

and A.C. Jameson.—12th March, 1881. 1a. 

This consists in combining with a Stirling engine, 
First, a furnace or grate sur ded by non ducti 
and refractory material, in which coke or other solid 
fuel burns under pressure in a state of vivid incan- 


FicJ. 


ing fluid by corinection from gas and air or oe 
caused to combine in or on a “gas grate” ore 
entering the displacer chamber, ‘This gas grate con- 
sists of a small ci ber lined with a refractory and 
non-conducting material capable of retaining and 
resisting a great continuous heat and of allowing con- 
tinuous combustion of fuel to be carried on therein. 
The grate may be filled with or its bars formed of 
platinum gauze and pipe-clay, fire-clay, and asbestos, 
which, when heated, have the power of glowing with- 
out exciting explosion, or to any great extent flame, 
when a mixture of air and gas is blown or carried in a 


current along the surface or through the mass. A is 
the grate or furnace surrounded by refractory non- 
conducting material, and filled with the platinum or 
other substance to facilitate the combustion of the 
gases. The engine is otherwise substantially the 
same as that described in above-mentioned patent. 


1136. Compine Woot, &c., W. R. Lake.—16th March, 
1881.—(A communication from F.G. Lange.) 8d. 
This consists, in a “Rawson” or similar wool- 


descence, Tuyeres drive air through the fuel; suit- 
able connections between the grate and main displacer 
vessel form a sieve or strainer to allow the passage of 
the products of com.bustion, but retain solid matter ; 
Secondly, a fuel feeder containing a store of fuel 
under pressure, which is fed forw: at varying rates 
as the fuel in the furnace is consumed ; Thirdly, an 
air pump to supply the air for combustion to the 
grate ; Fourthly, an equilibrium arrangement to 
remove from the engine at each stroke an amount of 
the working fluid (products of combustion) equal in 
weight to the fuel and air required to do the work 
during each stroke, and by which the working fluid 
is expanded down to about one atmosphere before 
being ejected. These four parts are combined with 
the main displacer vessel, regenerator, refrigerator, 
working cylinder, and other parts of a Stirling engine. 
Further details consist, First, in an arrangement to 
allow fire-brick to be used to line or forin the hot end 
of the main displ hamber ; 8 dly, the air dis- 


ric.z. 


placer consists of a cylinder, one end communicating 
with the tuyeres leading to the grate, and the other 
with the cold end of the main displacer chamber con- 
taining the working fluid ; Thirdly, a valve separates 
the interior of the main displacer chamber from the 
working cylinder ; Fourthly, a cut-off valve connected 
with the engine governor is placed between the dis- 
— vessel and the working cylinder; Fifthly, a 
resh air reservoir contains air at a pressure to enable 
it to flow into the = when the engine is stopped 
for any considerable — Sixthly, a reservoir is 
——_ into which the products of bustion may 

taken from the cold end of the displacer vessel ; 
Seventhly, strainers are p! near the cold end of 
the regenerator to prevent grit or ashes being 
earried into the working ae the equili- 
brator, or the air displacer. Fig. 1 shows the con- 
struction of the main displacer vessel and its adjuncts, 
and Fig. 2 shows the complete form of engine. 


1101. Bricks, &c., M. EF. Dearnaly.—l4th March, 


1881, 4d. 
This consists in the Sagiguent of T-headed binders 
fitting into recesses formed in bricks. 

1111. Expanpine or APPARATUS FOR STRETCH- 
Fasrics, J. B. Liddell and P. Hawthorn.—l5th 
March, 1881. 6d. 

This consists in wheels, sections, or parts of a 
combination roller arran; to revolve on axes which 
are inclined with respect to a common straight line, 
the inclination of the axes of the wheels increasing in 
peor as they are more remote from the centre of 

e series, 


1117. Sarety Frrries ror Sappies, J/. Wilton and 

is re) pa to the means of attaching stirru; 
to the stirrup leathers, and to attaching the prvshe_ 
leathers to the saddle. 
1120. Lamps, S. Pitt.— 15th March, 1881.—(A commu- 
nication from W. B. Robbins.) 6d. 

This comprises, First, a flat wick of great breadth 
and of peculiar conformation ; Secondly, a removable 
wickway section, which is thermally insulated at its 
lower edge from that portion of the wickway that 
communicates with the front, and whose upper edge 
is provided with removable burner plates, of which 
one plate is adjustable towards and from the other so 
as to enable the narrowing or widening of wickway at 
will of the user; Thirdly, a peculiarly constructed and 
arranged wick elevating device. 


1180. Catoric Motor Enoine Usinc Gas as 
F. Jenkin and A. C. Jameson.—l6th March, 


1881. 

This relates to the class of engine described in patent 
No. 1078, a.p. 1881, and consists in using as the work- 
ing fluid the products of combustion or oxidation of 
inflammable or combustible or oxidisable gas instead 
of air, and the heat is supplied to the work- 


ig , of the use of one or more secondary 


circular combs in combination with noil shifting appa- 
ratus, whereby the noil left in the comb, after the 
drawing-off of the top or clean wool is continuously 
transferred to the junction of the combs to be 
operated on. 


1140. Hanpves ror Snovets, &c., 4. M. Clark.—16th 
communication from W. H. John- 
son.) 


This consists in providing the round or hand at 
its ends with knobs below its axis, and in pos 
the ends of the curved pieces with morticcs to corre- 
spond, and in rivetting or bolting the round or hand 

between the curved pieces by a bolt or 
rivet which p pare through near the centre of the 
round or hand grip andabove the tenons and mortices, 
and in providing the rivet with oval headed washers ; 
also in providing an intermediate brace of wood or 
metal, or both, rivetted to the curved pieces in such 
manner as to prevent the curved pieces from 
straightening. 


1147. Propuction oF TRANSPARENT Ice, J. West. 
—16th March, 1881. 6d. 

This consists essentially in connection with moulds 
or cans for the formation of blocks or slabs of ice of 
the use of open-ended chambers formed of insulating 
or non-conducting material, in which chambers agita- 
tors are reciprocated or rotated horizontally for the 
purpose of producing motion of the water to be frozen 
over the surfaces of the ice as it forms in the parts of 
the moulds or cans external to such chambers. 


1151. Firemen’s Dressgs, &c., C. Wraa.—1l6th March, 
1881. 6d 


This consists essentially in a fireman's dress having 
an outer part which is soaked in water and an inner 
waterproof part, and provided with a reservoir for 
compressed oxygen or air, or with a smoke filter which 
will enable the firemen to enter and remain a short 
time in fire and smoke without the water and air 
supply hose. 

1154. or Packine Borttes, J. Packham and 
J. Pelton.—l6th March, 1881. 6d. 

The apparatus consists of laths or strips connected 
together by their ends so as to form the sides or walls 
of a number of angular compartments. 


1184. Piee Jorts, J. A. Berly.—18th March, 1881.— 
(A communication from L. Langlois.) 8d. 

This consists in the poe use of a ring made of 
an elastic or compressible material, as india-rubber, 
lead, &c., of a hollowed shape for the fixing To 
of mechanical organs which have to be assembled in 
air or water-tight joints. 


1185. Macuine Guns, Lidel.—l8th March, 1881. 
6d. 


This consists, First, in the method of loading the 
machine gun by means of separate cartridge-boxes 
filled with cartridges and — in succession into 
a behind the breeches of the barrels ; Secondly, 

the method of tightening such cartridge-boxes in 
position by means of one or more screws or cams 
acting upon a movable block behind the cartridge-box ; 

ly, in the method of adjusting the cartridge- 
boxes in position by means of conical studs and 


recesses ; Fourthly, in the Solna pine carried by one or 
more movable bars actuated by springs behind the 
movable plate which tightens up the cartridge-boxes ; 
Fifthly, in the methods of drawing back and releasing 
the movable bar or bars carrying the firing pins ; 
Sixthly, in movable supports carrying the empty 
cartridge-box when the latter is released and actuated 
by an excentric or cam at intervals. The drawing is 
a longitudinal section through the barrels. 
1188. Manuracrure oF ALKALI, J. Mactear.—18th 
March, 1881. 6d. 

consists, First, in the combination with the 
black-ash furnace employed in the alkali manufacture 
of one or more travelling beds for receiving the black- 
ash when discharged from the furnace; Secondly, in 
the employment in connection with the black-ash fur- 
nace used in the alkali manufacture of a rotating 
table, alone or combined with one or more travelling 


1190. Currins THE TEETH OF ComBs, 
&c., F. H. F. Eagel.--18th March, 1881.—(A 
munication from the New York Hamburger Gum- 
miwaaren Cie. 


1205. Supports or Feet ror Pianos, &., H. J. 
Haddan.—19th March, 1881.—{A communication 
m J. Goetgeluck.)—{Not proceeded with.) 2d. 

is consists in attaching to the foot or base a plate 

having a spherical projection in the centre, and fitting 

into a correspondingly shaped recess formed at the top 

of r. movable plate which carries at its under side the 
roller. 


1206. EvecrricaL APPARATUS FOR AUTOMATICALLY 
Recorpine Time Sienars, &c., R. R. Harper.— 
19th March, 1881. 6d. 

The inventor uses a paper dial in connection with 
and driven by an ordinary clock, this dial being 
marked off into days, hours, minutes, &c., accord- 
ing as the cluck is an eight-day, or only a daily one. 
Ata particular point in the dial is fixed an electro- 
— and at this point the time marked on the 
dial by a pointer provided is always the same as 
that indicated by the clock, that is, the dial is driven 
in unison with the clock, but the pointer is fixed. 
The effect of a current being sent into the electro- 
magnet, by completing the circuit through a contact 
piece, is to cause the magnet to act on its armature, 
which is a centred lever, one end forming the arma- 
ture, and the other being free to press against a 
spring push furnished with a sharp point, which, 
when the one end of the lever is attracted, is pushed 
by the other through a slot in the dial so as to punc- 
ture the paper. On the current ceasing the lever 
returns to its normal position, the spring push doing 
the same. The apparatus can be as a watchman’s 
detector, registering the exact times he has been at 
given points of his round and given the required 
signals. The signal is given by simply pressing down 
ordinary contact keys placed at the required points, 
and so completing the circuit. Some slight alteration 
in the mechanism of the push point is, however, 
necessary to adapt the apparatus for this purpose, 
owing to the different points from which the signals 
are sent. 

1208. Presses, F. Hunt.—19th March, 1881.—(Not 
proceeded with.) 2d. 

This relates to the combination of a screwed shaft 
with toggle links and other parts of the press. The 
platen is connected to the head of the press by two 
pairs of toggle links, and the screwed tis carried in 
stationary bearings, the nuts being connected to the 
toggle links either by bene links, or the lower toggle 
links are extended beyond the middle toggle joints. 
1210. Barus, &c., J. Bernard.—19th March, 1881. 6d. 

The bath consists of an inner and outer shell united 
by a flange, and between which the heating medium 
circulates. The bath may be surrounded by a space 
through which air circulates and is heated before 
entering the bath. 

1211. Burroy-HoLe Sewmsc Macuines, H. 
19th March, 1881.—(A communication from D. 
Mills.) 6d. 

This relates to machines for sewing or stitchin 
button holes of the class which are finished an 
strengthened at each end by a bar formed of a series 
of long stitches extending transversely to the len; 
of _the button-hole. The invention is especially 


1168. Desiccatine Ecos, &c., P. Al der.—lith 
an 1881.—(A communication from L. J. Cadwell.) 


The substance to be treated is spread out on an 
endless travelling or other evaporating surface, sub- 
jected to the action of a current of hotor cold air, and 
when dry is broken up or disintegrated by the pres- 
sure of an adjustable suspended roller, and is then 
removed by a scraper, which directs it into drying 
pans where the operation is completed. 


1164. Lock-stitcu Sewixa Macniyes, B. Hunt.—lith 
March, 1881.—(A communication from J. Bond, jun., 
and C. M. Swain.) &d. 

This consists essentially of a sewing machine in 
which the following el ts are bined, viz., First, 
a fixed shuttle or spool case; Secondly, a uniformly 
rotating hook for fous the needle thread round 
the spool case; ly, a reciprocating needle ; 
Fourthly, mechanism whereby the hook is turned 
to the extent of one revolution, while the needle 
makes one complete up-and-down movement; and 
Fifthly, a device for taking up the needle thread, 
tightening the stitch, and releasing the said thread 
during one revolution of the hook. 


1168. InpicaTiING APPARATUS TO BE PLACED AT THE 
CoRNERS OF STREETS FOR ADVERTISING, &c.,. W. R. 
Lake.—l7th March, 1881.—(A communication from 
P. J. Pointe and C. P. Porcher.) 6d. 

The tee comprises a sheet of paper or textile 
fabric of considerable length placed within a box or 
case and provided with addresses ahd other informa- 
tion, and having its ends wound upon rollers, which 
may be rotated from the exterior of the said box or 
case in one or the other direction according to the 
motion desired to be imparted to the said sheet. 


d for application to machines having a cloth 
clamp arranged in combination with a vertically 
reciprocating needle, and it consists, First, in the 
detaining device in combination with the let-off device 
provided with a regulating screw to vary the length of 
the stitches; Secondly, in improvements in the 
detaining device,-so as to be able to increase or 
diminish the extent of the projection or high surface 
ef the cam, and thereby vary the proportion of the 
number of stitches in the sides to that of the stitches 
in the ends or bars; Thirdly, the combination with 
the primary slide of the cloth clamp of devices for 
regulating the length of the stitches and the pro- 
rtion of the number of stitches in the sides and 
rs. 

1213. Coryinc Presses, G. W. von Jorg 
March, 1881.—(A communication from 0. Michaelis.) 
—{Not proceeded with.) 2d, 

Two “ bellied ” pieces are fixed together at their ends 
ata distance apart, and to a staple on one end plate 
are hung two pressing boards. The books are placed 
between the pressing boards, and the bellied pieces 
pushed, so that the Ecoor portions force the boards 
together. 

1216. Lames, J. D. Rippingille.—19th March, 1881. 

—(A communication from Schwintzer and Graf.) 6d. 

This relates to the use of a glass oil basin for suspen- 
sion, slide, and other lamps, provided with one or 
more long necks carrying the burners and enclosed b 
a metal case capable of being readily put together an 
taken to pieces, 

121'7. MeasuRING AND REGISTERING THE FLOW oF 
Liquips, W. L. Hunt.—l9th March, 1881.—(Not 


proceeded with. 
One arrangement consists in the use of a tap the 


] 
if | TER 
‘ 
aim | | 
beds. 
This consists principally in the combination of a 
, : rotary arbor or mandril carrying a saw or polishing 
disc, a yoke or frame comprising bearings for said 
136] 22S arbor or mandril, and a shaft to which said yoke or 
_ = “Sy frame is rigidly attached, and having an oscillating 
\ 
4 \ \\ 
\ \ Sy 
i Sf f 
4 
| | 
| 
| 
| | 
0. 
i 
|| 
ll | 
Beg 
me: 
L| 
|AN) 
all 


322 


THE ENGINEER 


Ocr. 28, 1881. 


plug of which is of a given capacity, and the stem 
which carries mechanism for actuating suitable count- 
ing apparatus. 
1219. Lamps For Bicycies, &c., T. Tongue and 
Bladon.—19th March, 1881.—(Not proceeded with. 


The object is to form the lamp so that Senet 
be i between the spokes and fastened to the hu 
of the wheel. The front containing the lens is made 
separate from the lamp body, to which it can be con- 
nected by sliding it vertically into grooves. The front 
carries the hinged barrel or clip, by — the lamp is 
suspended, and the two parts are secured together by 

a spring bolt. 

1220. Castine Incorts, &c., J. H. Johnson.—19th 
March, 1881.—(4A communication from E. Wheeler.) 
—{Not proceeded with.) 2d 

The object is to produce an ingot of different grades 
of metal for use in the manufacture of articles of steel 
or homogeneous iron, or iron and steel which shall 
possess the toughness of one e of metal and the 
hardness of the other grade. Twoconverters are used, 
one for each grade of metal, and a mould is prepared 
and a core placed therein. Metal from one converter 
is run into the mould, and when hard the core is 
removed, and the metal from the other converter run 
in. 

1221. Sarery Vatves ror Borers, &c., A. Harvey 
and W. Borland.—1%th March, 1881.—(Not pro- 
ceeded with.) 4d. 

This relates to a valve to be applied to kitchen and 
other boilers so as to cause an audible signal to be 
sounded when the pressure of steam exceeds a certain 
limit, the steam issuing when the valve is opened, 
causing a bell to sound. 

1223. Pumps ror Water, &c., A. Rigg.—2lst 
March, 1881. 

This consists, Fini, in the application of an air ves- 
sel A, placed over the’ working barrel L of a pump so 
that the delivery takes place directly inte it before 
the fluid enters the delivery pips O; Secondly, in the 


1223 


combination of an air vessel A placed over the working 
barrel L of a pump so that delivery takes placedirectly 
into it, with a vacuum vessel fixed peed “we below 
and wholly or partially surrounding the a 
barrel of a pump, so that suction takes place imm 
ately out of it. 

ORNAMENTAL J. jun., and J. 

Elcock.—2vat March, 1881. 

This relates to the Tce Mihg of globes and other 
articles with corrugations or indentations both on its 
inner and outer surfaces. The article is placed in a 
hot state on a block having the finished form of the 
interior of such article, and a series of blocks are then 
brought down and pressed on to the outer surface. 
1226. Prixtixc Macutnes, W. Evans, M. Smith and 

D. Braithwaite.—21st March, 1881. 6d. 

The impression cylinder is arranged so that one pair 
of its grippers are stationary and the other pair are 
adjustable to suit the size of sheet to be printed upon 


1232. Exvecrric Lamps, H. BE. M. D.C. Upton.—2\st 
March, 1881.—(Not proceeded with.) 2d. 

This invention relates to regulating the carbons of 
alamp. For this the inventor rests the end 
of a vertical carbon upon two studs, which are the 
terminals of the conducting wires, the carbon bearing 
on these studs by its own weight, and sinking down- 
wards as its lower portion is consum: 

1234. Drivine anp Increasine Speep or Bicycies, 
Tricycies, &c., J. Southgate, W. Smith, and R. 
—2lst March, 1881.—({Not proceeded with.) 


On ee front fork are two cog wheels, one attached 

to the — axle and the other, of larger diameter 
then and acting on the former, is connected to the 
fork and worked by a pedal, iever, and crank. A 
vertical slide bar is connected to the crank so as to 
assist in actuating it. 
12385. Execrric G. A. Tabourin.—2lst 

March, 1881. 
The inventor sie use of a supply of compressed 


of iron, or iron combined with other metals welded or 
joined together to form axles, and other vous 
t strength and durability. It also consists in 
orming wheels of a series of plates of various quali- 
ties of iron and steel bolted or welded together, or of 


alternate plates of metal and paper boards bolted 


together. 
1246. Arro-sTEaM Moron, G. W. von ind 
March, 1881.—(A ion from P. Loch ) 


—(Not proceeded with, ) 2d. 

This relates toa motor actuated by steam in combi- 
nation with atmospheric pressure, the generation and 
utilisation of steam sy | effected in the same 
chamber, and its motive force obtained from the 
alternate expansion and condensation of the same 
quantity of water. The cylinder is surrounded by 
two annular chambers, one forming a condenser 
through which cold water circulates, and the other— 
lower—one is filled with a non-conductor of heat and 
forms an insulator between the upper chamber and the 
furnace secured to the underside of the lower 

hamb and a the boiler, which forms a 


air, obtained at a central station, and 

thence through pipes to the standards of the various 

electric lamps. In the base of each of — 

standards is placed a to-electric hi a 

motor for working the same, the machine being co - 

nected by wires running up the interior of the 

post with the carbons of the electric lamp in the 

usual way. The compressed air is first passed into a 
reservoir furnished with an indicator and an outlet 
pipe, it is then let into the main pipe conducting to 
the lamps by turning a tap ; there are se te branch 
pipes to each lamp furnished with another tap at 
each lamp, which is accessible from the pavement (or 
a and this must be opened before the air 

can get to the motor; there is also a spring valve 
which will not admit the air until a certain pressure 

has been attained capable of moving the motors at a 

determined speed. The air after being used in the 

motors escapes into the base of the lamp-post, and 
serves to cool the apparatus. 

1237. Draveutine Coats, &c., T. Raynor.—2lst 
March, 1881.—( Not proceeded with.) 2d. 

This consists of a set of hin ged ‘bars and sliding 
cross bars provided with suitable scales, to enable 
coats or other articles to be draughted without calcu- 
lation. 

1238. Incurnep Tramways anv Lirts, H. ?. Holt.— 

2lst March, 1881. 1a. 

This relates to tramways or lifts worked by water 
counterbalance tanks, and it consists in arran, 
hydrants of large bore fitted with gear, so that the 
water is quickly admitted automatically to the tanks 
on either car arriving at the proper position when 
required under control ef the conductor. is mpd 
effected by inclined cams on the cars coming in con- 
tact with rollers on the levers, which open the hydrant 
valves. 

1240. ARMATURES FoR DYNAMO-ELECTRIC MACHINES, 
&e., BE. G. Brewer.—2ist March, 1881.—(A commu- 
nication from T. A. Edison.) 6d. 

The cores of these armatures are built up by insu- 
lated iron discs on a wood axis. The wire coils of the 
oe armature are replaced by copper bars con- 
nected by copper discs insulated from each other and 
from the core. 


1242. Breecn-Loapinc Fire-ars, H. A. A. Thorn.— 
2ist March, 1881. 6d. 

The object is to provide lock mechanism with only | carryin, 
one trigger for fire-arms having more than one barrel, 
the arrangement being also applicable to arms having 
only one barrel. A hammer bolt is provided, having 
a number of grooves or slots (corres —_ with the 
number of barrels to the arm) the axis 
of the bolt, a corresponding number of fodlined grooves 


Vas 


or slots being also formed between the straight slots, 
the said slots opening into one another; the end of ths 


by mounting one - of the adjustable grippers on 
end of the Seeuntion cylinders. Fig. 1 is a side cle- 


vation of part of a 
detached view 
taking 


1287. CLEANING AND Separatinc SEEDS, Ores, &c., 
BE. Davies.—2\st March, 1881. 6d. 

This consists essentially in making the weight and 
descent of the materials operated upon produce the 
motive power that works the machine and cleans the 
materi The material falls on to a bucket or other 
wheel which it causes to turn, and then on to a series 
of inclined sieves, where it is acted u pon by brushes 
caused to revolve ‘by gearing with the Bucket wheel. 
1228. Coxpensation or Steam, &., T. Elcoate.—2lst 

March, 1881. 6d. 

This relates to combining in one instrument a con- 
denser, cold water pump, and air pump, and it 
consists of a centrifugal pump with the shaft and 
vanes made hollow, the steam passing from the aly 
through the vanes, the interior of which 
narrow towards the outer end. Between poe 
the water is admitted, preferably from the cppestte 
end of the shaft, and traversing outside the vanes, 
makes its exit into the outer peripheral exhaust along 
with the water of condensation. 

1229. ror VeLocipepists, W. H. Halliwéll.— 
2ist March, 1881.—(Not proceeded with.) 2d. 

A flexible shoe is formed by making the waist of the 
shoe of shoulder leather instead of thicker leather, and 
a thin inner sole passes the full length of the shoe 
forming the waist, and peas for the 
fixing thereto a light sole and heel. of = cut 
very low and laces down to the toe - ey 
1230. UnsreakaBLe ComPosITION FOR MANUFACTURE 

oF Dotts, &c., A.C. Henderson.—2ist March, 1881. 
{A communication from J. W. Platonoff.) od. 

The composition consists of animal glue mixed with 
gelatine, animal or vegetable so glycerine. To 
render the substance hard and tough 30 to 35 per 
cent. of zinc white is added, and the whole coloured 
as desired. 


rape ral and Fig. 2 isa 
in section of the impression and 


bolt is formed with one or more inclined _ 
jections; the hammer bolt is also provided with a 
collar to allow of the bolt being withdrawn by the 
trigger a given distance to sufficiently compress the 
spring which operates the bolt, the trigger blade being 
formed with an inclined surface or slot, so that when 
the bolt has been withdrawn the required distance it 
is free to be driven forward by its spring. A spring is 
a stud in grooves | 
0 e 8a‘ so as ways ten 
to rotate he hater bolt. 


her so as to be capable of 
receding each other. 


1244. Coatina Mera R. and J. Lewis.—2ist 
This consists in a tHe plates or shee pass 
co. ca’ or its to 
from a compartment or pot A containing the coa‘ 
metal at the temperature required for coating throug 
guides into an intermediate compartment or oot B 


44) 


containing cooling , and thence into a third 

compartment or pot C containing grease, and in which 

the sheets or plates are finished y rollers, 

1245. Axes, SHarrinc, PLaTes, WHEELS 
FoR RAILWAY AND OTHER CARRIAGES, W. mM. 
March, 1881.—{Not proceeded with.) 


continuation of the ~ dng In the cylinder works 

iston connected by two rods to a crankshaft and fly- 
ne 1. Below the piston is a cylindrical plunger of 
smaller diameter than the cylinder, and its upper stem 
works through the piston, where it is connected by 
rods and levers with cranks on the fly-wheel shaft. 
12477. Ice Macuines, H. J. Haddan.—22nd March, 

1881.—(A communication from 0. Kropf.) 6d. 

A and E are two ammonia boilers, each communi- 
cating at the top with a condenser B, and at the 
bottom with a refrigerator D; the condenser B is 


placed over the refrigerator D, and between the two 
boilers Aand E. The condenser B consists of a coiled 
pipe immersed in a cold water tank, receiving the 
ammonia vapours at the top, and endin; at the bottom 
in a vessel or collector C placed inside the tank, 
collector communicating with the refrigerator dD bya 
pipe provided with a stop cock. 

1248. Macuinery anp APPARATUS APPLICABLE TO 
Twist Macuines, J. Newton.—22nd March, 


warp bar and a spool bar are employed, each 
carrying a full set of guides, the warp bar being 
opera by a cam cut to the required form, and the 
spool bar by a cam of the usual construction, "the warp 
bar being at the front and the spool bar at the back, 
the threads of both bars being acted upon by pees 
these on when lifted clear aan of the by 
single hook jacquard make fining or cloth work, = 
when lifted out half the distance make pillaring, and 
when not acted upon by the jacquard make the 
ground or not, thus making perfectly smooth 


ars or Cocks, P. O'Connor.—22nd March, 


This relates to taps or cocks that are provided with 
hollow taper plugs. 
1250. Suow Sranps, L. A. Groth.—22nd March, 1881. 
—(A communication from A. 6d. 
This relates to a show stand consisting of a spring 
pincer with jaws of various forms. 
1251. Avromaric Dip ror MANUFACTURE OF 
G. enson, — 22nd 


March, 1881 
A is a stati pipe which terminates within a 
short distance of fluid in the hydraulic main; B isa 


vable portion, and when in action is also level with 
the ipe, but when out of action mae go immersed 
e fluid of the hydraulic main, and prevents any 
ack flow of gas ; C is a small valve which fits into a 
seating when the gas is being generated from the 
retort, which also prevents any escape should a back 
pressure occur. 
Raistnc aND Lowertnc Wixpow SasHes, J. 
. Lewis.—22nd March, 1881. 6d. 
ont the outer side or face of each sash that is oppo- 
site the window frames, a rectangular groove is ding 
vided, and in the frame or casing col 
r worm thread 


adjusted and so as to be capable of Tae 
moved laterally therein into the ite grooves in the 
frame or casing. At the back of the grooves in 


together with a horizontal shaft and double bevel, 
heel that this latter shaft with its wheel 
r into either of the pinions on the 
'o keep the horizontal shaft in gear 
with either of the vertioal ones a forked pawl or catch 
is employed in combination therewith. 
1253. Supstirvute ror J. Challinor.—22nd 
This relates to tion of legumin 
preparation ous 
substances of the minoso" Ise order, and 
of the sub-order coesalpinco as en of food, either 
mixed with coffee instead of chicory, or used 
by itself as a substitute for coffee. 
1254. Stream Encixe Ixpicarons, C. F. Schloesser.— 
22nd March, 1881. communication 


proc 

The whole of the enlarging apparatus is carried by a 

circular plate, which can be turned by hand eatin lemme 

top of the cylinder cover to put afresh pa) gad 4 the 
revolving drum, and may be 


Pequired Ano on piston when 
required. er an arrangemen' 
y the ind the paper drum can be 


arrested when at work, for remov: and replacing 
the paper without unfixing the + 
1255. Printinc Woven Fasrics, &c., R. Ritchie and 
J. Furguson.—22nd March, 1881. 6d. 
This consists in the combination in apparatus for 
ne | woven or other fabrics by means of raised print- 
surfaces of an impression cylinder oo two or more 
nting rollers, printing rollers be’ ing 
‘or acting alternately or in upon diff 
parts of the fabric. 


1257. Layinc TeLecrarn Wires, & Pitt. — 22nd 
1881. — (A communication from W. B. 


peut 6d. 

This invention relates to the laying of underground 
wires. The inventor uses made of porcelain 
ware, connected by thimbles to allow the end of one 
pipe to touch ~ end of the other, the two ends ope | 
cemented by white lead; these thimbles may be 
iren or ware. Where it is required to i, several 
wires the pipes are perforated longitudinal) 
the walls of each division constitute an tnoclater for 
the wire laid therein. When it is required to lead off 
2 wire to a stution, the inventor fixes a A, Piece into 

my through which the wire can be led. If the 
t be heavy where the wires are to be laid, an iron 
tube lined wit! —. is made use of, such lining 
being formed in longitudinal compartments. 
1258. Packixo Caszs, S. C. Davidson.— 
22nd March, 1881. 

This consists in first folding the lower and c once 

cal _ of the bottle ina wrapper, consis 

teboard or very thin sawn wood like cen | 
sheeting, and then securing the same on the bottle by 
wrapping the whole bottle, including this wooden or 
pasteboard envelope, with ‘thin paper. 


1259. Lvusricants, &c., J. Dickson and J. A. Mills. — 
22nd March, 1881.—(Not proceeded with.) 2d. 
Oil, grease, or other fatty matter is mixed with 
water, and an alkali is add 
1261. ManuractuRE oF AND Ferro- 
cyanipes, H. BE. Newton.—22nd March, 1881.—(A 
Srom U.deGinzburgand J. Tcherniac.) 


The apparatus consists of, First, a force pump; 
Secondly, a series of heating vessels; irdly, 
a still heated by a steam coil ; Fourthly, a surface 
d by a column of coke, the whole 

above. a spacious receiver; Fifthly, a second 
receiver, provided with a surface condenser and a 
column of coke ; Sixthly, a gas-holder, which acts as a 
regulator. 
1262. Lamps ror Burnino Benzouine, &c., 
—22nd March, 1881.—( Not proceeded 


According to one part of the invention the wick 
tube is compressed at the top. 

1264. Ve.ocirepr, W. R Lake.—22nd March, 1881. 
—{A communication from G. B. Scuri.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction of a velocipede with 
only one wheel. 

1266. Cor Tunes, J. C. Vanlohe.—22nd March, 1881 
—(Not proceeded with.) 2d. 

This consists in perforating or longitudinally 

ing the tube to allow the bleaching and dyeing ora 

to enter freely and act upon the interior portion 

cop, thereby securing an even colour throughout the 

yarn composing it. 

1267. Compinep Covcu — F. OW. 


Sinnock. —22nd March, 1881. 
This in the bination of a fixed seat or 
similar to the middle coe of a sofa and a 
revolving chair at each end thereof. 
1268. Stoppers aNp Caps oR Covers FOR Borries 
Jars, &c., N. Thompson.—22nd March, 1881. 6d. 

This consists in combining with a cap, cover, or 
stopper, a lever handle pivotted thereto, and formed 
with levers to act against the end of the bottle neck or 
against a projecting ring or ereon. 

1269. Neckties, Scarves, aNpD GLoves, S. W. Robin- 
son.—22nd March, 1881. 2d. 

Instead of forming ‘the tie or scarf with a flexible 
strap or band to pass entirely around the neck of the 
wearer, and then to be tied or otherwise secured, or 
instead of forming the tie or scarf itself sufficiently 
long for that purpose, it is attached to a ge nm band or 
clip formed with a split or opening, an 
to overlap at the back or other convenient tion 
enable the band or clip to be opened out s' ain 
pass around the neck of the wearer. 
12°70. Fastenrxa ror Straps or Carriace 

Boarps, W. R. Lake,—22nd March, 1881.—(A com- 
‘ot proceeded wi 

The standing strap Isatiached to a metal loop, and 

= free strap & metal hoe of peculiar shape is 


1971. Proniawe aND Piates or Iron, &c., 
D.and W. Rosser.—22nd March, 1881.—(Not pro- 


ide by side, each containing 
tho crue for te of = these cradles 
are placed two horizontal rails parallel and in the 
direction in which the cradles are moved through the 
e rails have an undulating as and 
tho eradiies ene henge on to these rails by vertical rods 
attached at their lower ends to the cradles, and at 
their upper ends be hooked on to the idles or 
rollers running on the said rails, the rollers being 
united in a framework. This frame is then taken 
hold of by a connec rod attached to a crank of an 
engine (or other suitable mechanism), and is thereby 
drawn backwards and forwards, carrying the 
with it through the vats, the undulating surface of the 
rail under the rollers im at the same time a 
continuous up-and-down motion to the cradles. 


12'72. Corron-coverep Wirz, W. R. Lake.—22nd 
March, 1881.—(A communication from H. Split- 


dorf.) 

This consists pu windi pon the 
wire the fibres in “th but 
straightened 

12773. ror Raitways Tramways, A. C. 
Uljee and J. Cleminson.—22nd March, 1881. 6d. 
This consists = ry combination in a railway or 


+ 


C. G. 
with.) 


tramway wheel of -centre A, having formed 
with it shallow arms or spokes and a flanged 
1273) 

pn nae ing: a half-centre B without radial 

tire retaining ring OC, having 
wi it a of shallow arms or 
conv @ common (the wheel's 
axis), and connested together at their inner ends; and 
a or body D of com or other com- 

ic substance. 


in 
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| i} ceeded with.) 2d. 
| To prevent jarring ‘and vibration under the ordinary { 
| 0; cushion is placed a second cushion formed of two a 
Fs | parallel boards with elastic hollow balls between them, i A 
| the boards ] 
| Y | 
= | 
: J 
es 
| \. 
| 
an ) 4 1 frame or casing are fixed in suitable bearings, and on 
er 1) 60 both the right and left-hand side of the frame a pair of 
vertical shai.s having each of them a worm and pinion 
| 
\\ 
|! 
90 
| 99 
> \ | 
| Messieurs Dreyer, Rosenkranz, and Droop.)—(Not 
| | 
i 
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12°76. Currie Paper into Sxeers, J. H. Johnson.— 

23rd March, 1881.—(4 communication from H. 

cipally to the f tus, 
This re iy feeding appara’ 

which is pro with rollers CD, connected by 


bands B B!, in combination with tension rollers C! D! 
being mounted on arms H HI, provided with toothed 
segments capable of being revolved about the said 
feeding rollers C D. 
1277. Furnaces or Stoves ror Boi.ino Paint, &c., 
H. G@. Grant.—23rd March, 1881.—(A communication 
A. Prevot.) 4d. 
urnace ts of an inner and an outer 
, the former having shelves to su the 
vessels containing the paint to be boiled, and between 
it and the outer casing the fuel is placed, a chimney 
communicating with the space between them. Air is 
admitted to such space to support combustion. 
12°78. Treatinc THE Fisre or Grass AND 
CrTRoNELLA Grass, J. Fisher.—23rd March, 1881.— 
(Not proceeded with.) 

The leaves of the plants are treated with hot water 
under pressure, and containing in solution a suffi- 
cient quantity of alkaline material, so as to dissolve 
and remove the gumm and glutinous matters and 
woody covering from the fibres, which can then be 
made into pulp in the usual way. 

1279. Woot AND OTHER FIBRES YOR 
Srinnine, J. Holden.—23rd March, 1881.—(Partly 
@ communication from W.C. Bramwell.) 8d. 


rollers of small card surface rollers, to operate with 
working rollers and stripping rollers ; Secondly, com- 


bining ny whereby the required to-and-fro motion 
to brushes or clearers for clearing burr troughs of 
burrs is obtained ti motion of a screw 


by the 
in one direction ; Thirdly, combining parts whereby 


y 


forks or grids are em aged vs lifters to lift the fibre 
under ition on eed aprons in a tus for 
mechanically feeding fibres to carding engines, and the 
simultaneous regulating of the vibrating comb 
operating with such feed apron. 
1280. VariaB_Le VaLve Gear For Enaines, W. John- 
son.—23rd March, 1881. 6d. 
The objects of this invention are to give the slide 


SSS 


valves a more uniform motion than can be produced 
by the link motion; to do away with the angular 
motion caused ¥ the use of excentric rods; to give 


an independent lead, that is, one which can be regu- 
independently of the cut-off and reversing gear ; 
and to allow the valves perfect repose when the cut-off 


reaches its maximum, The drawings show the inven- 
tion as applied to a double-action marine engine. A 
the crank shaft, through which projects the 

carrying ming D placed round crank shaft. Sliding 
in a groove of ring D is a second ring E carrying pins 
F and G, the latter working into the lead motion, and 
each of them into a slot of a link forming one arm of 
a bell-crank lever H H!, each working the valve rod 
of one of the coupled engines, Sometimes three 
separate pins are used, as shown in Fig. 1. The lead 
mechanism is a lever I linked or working on one of 
the ring pins G and a fulcrum, and so arranged that 
by turning the lever or a screw the outer E is 
caused to slide on ring D, and the position of the 
inner and outer rings relatively to each other 
cone. The ring D preferably consists of two rings 
bolted side by side, and ping the shaft pins 
between them. The inner ring has a link M on one 
side equidistant from the ends of pin C, and con- 
nected to the reversing or cut-off lever by mechanism 
that will permit the inner ring revolving with the 
shaft, and consisting of a ring N sliding on crank 
shaft, and having a strap O round it ed to the 
reversing lever. 


1281. Warcues, H. Aspinall.—23rd March, 1881.— 
(Not proceeded with.) 2d. 

The object is to avoid unnecessary friction when 
— M the watch by pivotting the shaft of the 
wheel that is driven by the wheel on the pendant 
shaft, so that it shall fit into holes in the watch-plate. 
1208. Borers, &c., C. W. King.—23rd March, 

This relates partly to improvements on patent No. 
$293, a.D. 1879, and consistsin forming the combustion 
chamber as follows: The grate is preferably circular. 
and the part of the furnace surrounding it is form 
by a casing lined with firebrick, the plan of such part 
having the outline of the grate. Upright boilers have 
the outer shell and top plate similar to donkey boilers, 
but the inside consists of a taper tube, widest at bot- 
tom, where it is connected to the lower portion of the 
shell barrel, while the upper end is fixed to the top. 
In this tube fire tubes are arranged and reach from the 
lower part up to — below the water line. A partition 
is placed inside the taper tube between the lower in- 
let and the upper outlet of the fire tubes. 


1283. Comprounp orn Mixture ror CHOLERA, DiaR- 
&c., W. Williams.—23rd March, 1881. 
The mixture consists of 1 1b. flour, 1 Ib. ground rice, 
2oz. ground cinnamon, 2 0z. carraway seeds, 2 oz. 
und ginger, 8 oz. raw sugar, 1 oz. ground cloves, $0z. 
yenne pepper, and 40z. chalk. 

1284. Guns anp Gas CuEck Wapbs To 
BE USED THEREWITH, F, J. Cheesbrough.—23rd 
March, 1881.—{A communication from J. R. 
Haskell.) 8d. 

This relates, First, to a cap or plug to close the 
breech, and afford at facility for charging and 
cleaning the gun, and consists of a cap A with a hole 
B in the bottom. The flanges of the cap screw on to the 
breech. To close the breech a plug C is fitted in the 
bottom of the cap and secured by an arm D. When 


the cap is screwed back the plug drops down into a 
recess in the side of the cap, and when screwed home 
the plug is raised by the arm D, and covers the hole in 
the bottom of the cap. Supplemental cham- 
bers J made of separate pieces of steel are screwed 
into enlargements on the underside of the guns, and to 
load these chambers the priming hole is made large 
and fitted with a bronze priming plug locked in posi- 
tion by a key fitted with a suitable gas check. A pin 
O is provided to facilitate cleaning out of the supple- 
mental charge chambers. The bore of the gun has a 
bushing or lining of steel or twist wrought iron. A 
gas check wad is used to extinguish ‘ windage,’’ an 
prevent the flame cutting arvund the wad and firing 
the c es ahead of the shot, and will also resist the 
destructive effect of the burning powder during its 
passage over the supplemental chambers. 


1285. Governors ror Marine Stream Encines, M. 
Benson.—23rd March, 1881.—(A communication 
from P. Jordan.)—{Not proceeded with.) 2d. 

Two parallel shafts are geared together by three 
wheels on each shaft, the front one having a pulley to 
keep complete control of the engine. This shaft is 
formed with right and left-handed screws, which 
operate two of the gear wheels, the inner sides of 
which are conical, to raise and lower a lever that 
passes between them, and so regulate the supply of 
steam to the engine, such wheels being channelled 
out to suit the screws on the driving shaft. The other 

wheel on this shaft has a collar and screw to 
asten it to the shaft. The wheel on the other shaft, 

which is the fly-wheel shaft, is hollow, and receives a 

“et secured at one end in a notch on the inner rim 

of the wheel, and the other end has a seat on the fly- 

wheel shaft. 

1287. Deritatory Process ror Hives AND Skins, 
A, M. Clark.—23rd March, 1881.—(A communication 
from C. J. P. Desnos.) 2d. 
 depilatory solution or bath is composed of 

500 grammes limestone and 100 grammes orpiment 

made into a paste in the following manner :—The lime 

is placed in a ee with water ata high temperature, 

The lime is slaked immediately it begins to split, and 

the arsenic is then added, and also more water, the 

whole being well stirred for about five minutes, so as 
to form a paste. A kilogramme of American potash is 
added with sufficient water—10 litres—to render the 
mixture perfectly homogeneous. The mixture is 
exposed to a moderate heat, and raised to 10 deg. 

. Beaumé, after which it is allowed to settle and the 

liquid decanted, such liquid forming the depilatory 

eobation to be applied to the skins. 


.1288. OxnaMENTING Furs, A. M, Clark.—23rd March, 


proceeded with.) 2d. 
! This relates to a fur with feather tips attached to 


VeceraBLe Fatry Martrers, P. Jensen.—23rd 
rae 1881.—(A communication from J. Weineck.) 


This consists in the saponification of fats of animal 
or vegetable origin without boiling them with alkaline 
Bie by the rendering of them into the so-called 


j -neutral washing soaps, while even’ at 
the same time obtaining spent eb which do not om 
—_ chlor, and which are suitable for glycerine manu- 
facture. 


Comings.—23rd March, 1881.—(Not proceeded with.) 


2d. 

‘ This relates to the combination of letter plates, 

‘knockers, and bell pulls, so as to fasten the whole in 

one and the same position on the door. 

1291. Treatinc Hominy, B. J. B. Mills.—23rd 
March, 1881.—({A communication from W. 8. and M. 
Boon and R. H, Hall.) 4d. 

This relates to preserving hominy by taking the 

, hulled, raw, dry kernels of corn as they come from 

+the mill, and saturating or wetting them with an 


‘alkaline solution, and then drying without washi 
or cooking the same. 


1881.—(A from Havasy.)—(Not i 


|the = of the fur and projecting beyond the hairs of | 
the fur. 4 


1289. Manvracrure oF Soap FROM ANIMAL AND 


obular state before the caustic lye is added, for the |’ 
Hurpose of the manufacture of neutral hard soaps, as |’ 
as non 


11290. Betts, Knockers, Lerrer Prares, &c., W. R. | 


1292. Manvracrure or From Iron, &., J. 
Watson. —23rd March, 1881.—(Not proceeded with.) 


2d. 
This relates to the construction, arrangement, and 
method of supporting cores, chills, pins, or nuts to be 
used in the production of 


+4 


1293. Kitcnen Ranoes, J. Watson.—23rd March, 
1881.—(Not proceeded with.) 2d. 

The side and back plates are secured together b; 
casting near their edges hooks or catch-plates whic’ 
interlock. The oven consists of one piece of sheet 
iron or steel forming the two sides and top and 
bottom, by being first bent into a tubular form and 
the ends by one row of rivets, after which it 
is acted upon by removable dies or pressing bolts, 
which give it the required form, 

1296. Sprina Savery Vatves, 7. Adams, — 23rd 
March, 1881. 8d. 

To provide for a free escape of steam from marine 
and other large boilers, four valves ranged in a square 
and each opening upwards into one chamber above 
them are em a A is the valve box —, the 
four valves, ed from each other by plates B ; C are 
the seatings, above which are the valves, each formed 


with a chamber D round them, so that if they once 
lift, they open wide. The spindles E pass up through 
the chamber and are surrounded by springsG. If one 
valve lifts, the steam issuing escapes from that cham- 
ber to the side outlet, and rushing past the end of the 
partition plates B, tends to reduce the pressure of air 
on the top of the valves in the other compartments, 
and so permits them also to lift. Lis a check ring 
fitted between the nut to compress the spring and the 
plate I to prevent any further load being put on the 
valve after it has been adjusted, such ring being made 
in two or more pieces, which can be slipped under the 
head of the bolt, and then be embraced by a split ring, 
and so be clamped round the bolt. 


1297. Coatinc orn CoveRING THE SURFACES OF IRON 
OR — Suips, &., W. Welch.—23rd March, 
1881 


The surface is first coated with the liquid or plastic 
cementitious composition described in patent No. 2168, 
A.D. 1866, to the depth of yyin., and over this is placed 
a layer of granulated cork, sufficiently thick to obtain 
an insulating and non-condensing surface. 

1800. MeraLic APPLIANCES TO BE AFFIXED TO HEELS 
Soues or Boots anp SHogs, A. Sumner.—23rd 
March, 1881. 6d. 

This relates to tips and plates to be secured in - 
tion on the heels or soles of boots, at the parts which 
have worn away. 


1801. Tosacco Poucues, H. A. Fleuss.—23rd March, 
1881. 4d 


The object is to produce a compact, secure, and air- 
tight pouch, and it consists of two circular pieces of 
plastic rubber compound, joined at their edges by 
means ofa solution, and between which a wood or other 
core is inserted before joining. A flap piece is also 
cut from a sheet of rubber compound and secured by 
solution. The article is placed in a mould and sub- 
jected to the vulcanising process, so as to secure the 
parts firmly together, and cause the pouch to retain 
externally the form of the mould. The flap is after- 
wards turned back, and the pocket opened by a 
knife along a portion of the join so as to remove the 
core. 


1808. Wixvrxe up Watcues, &c., H. H. Lake.—23rd 
March, 1881.—(A communication from K. Vogel.) 


6d. 

This relates to means for the periodic or constant 
restoration of the tension or strain upon a spring, or 
the re-winding of a weight used to actuate the clock 
movement, and it consists in the combination with 
the actuating spring or weight of a major spring or 
weight, so arranged and connected e former that 
as it is being unwound or run down, such major 

ing or weight shall, so long as its force exceeds that 
of the actuating spring or weight, either intermittently 
or continuously restore such actuating spring or 
weight. 
1805. Macutnes ror Ssort Stocks, 0. C. P. 
and R, A. B. Fleck.—24th March, 1881. 6d. 

The feed mechanism consists of two brackets A, one 
before and the other behind the saws, and each 
— two rollers C, such feeding rollers being 
grooved and worked by ratchet mechanism, one roller 


n= 


being driven directly and imparting its motion by 

chain to the other. Above these feeding rollers 

are four rollers B mounted in pairs in brackets M 

— of turning on pivots and secured in weighted 

orks, 

1806. Compounp Sream Enarnes, &c,, B. Davies.— 
24th March, 1881.—(Not proceeded with.) 2d. 

This relates, First, to compounding high-pressure 
engines by attaching to the rear end of the cylinder a 
larger cylinder having a steam chest and valve of 
correspond: travel to the high-pressure cylinder 


valve, and driven from the same or a second excentric 
with the same throw: Secondly, in new compound 


engines the high and low-pressure cylinders are 

secured with a metallic partition so as 

to form an end for both; Thirdly, the two cylinders 

may be made of equal diameter, and one of them 

reduced by an internal trunk. 

1380°7. Wasninc CLorues, 7. Wilson.—24th March, 
1881.—(Not proceeded with.) 2d. 

An outer vessel is fitted with a dished cover at the 
bottom so as to form a space, holes in the cover giving 
access for water, &c. Tu’ rise from the cover to 
near the top, and terminate near a ring over the inner 
vessel, which is perforated, and stands on feet within 
the outer vessel. When the water is heated it rises in 
the tubes, and falling on to the clothes in the inner 
vessel, down through them and into the space 
beng the cover, thus providing a continuous circula- 

ion. 


1809. Sarery Wicket aND GRaTING FoR STREET 


The object is to prevent oe under the pre- 
etters so as to gain 


grating is let into the door from the inside, and is 
open 
secured by a bolt. Beneath the grating is a horizontal 


lower panel of the door is mounted on strong hinges, 
and — not required to be opened is secured by a 
me 


1811. Castine, Linine, anp Casivc Suart BEARINGs, 
&c., A. Howat.—24th March, 1881. 6d. 

This relates to casing or lining iron or brass shells 
with phosphor bronze, and it consists in placing the 
shell with a lining of the thickness of the phosphor 
bronze required in the mould, which is filled with 
sand and rammed. The lining is then removed, and 
the — bronze run in. The shell of the bearing 
is formed with taper holes, or grooves, or recesses of 
suitable shape, so as to secure the shell and the lining 
together. 

1812. Hor-siast Sroves, H. Massicks and W. Crook.— 
24th March, 1881. 6d. 

A wrought iron vertical casing with a conical top 
has at the apex a manhole, with an air valve in the 
cover. The interior ry the stove is of brickwork, and 
comprises a series of segmental passages, preferabl; 
concentric, and formed of any desired  oaber at 
circular and radial divisions. The gases enter from 
below to the centre of the stove, and the walls forming 
the passages terminate a short distance from the top 
of the stove, and have arches in each alternate wall at 
the bottom, so that the gases and heat traverse the 
a from the centre to the outermost passages 

fore being carried off. The blast passes through the 
stove in the opposite direction. 

1313. Bicycies anp Tricycies, J. Harrington.—24th 
March, 1881.—{Not proceeded with.) 2d. 

A groove is formed round the journals, and a corre- 
sponding groove in the bearing to receive a number of 
balls. On each side of the groove round the journal 
are a series of rings and recesses to fit correspondin 
rings and recesses in the bearing. The invention 
relates further to the mode of fitting and adjusting 
the neck of the spine in the head of a velocipede so as 
to obtain great rigidity and facility of adjustment; 
also to improvements for facilitating the steering of 
tricycles; and lastly, to the clutch apparatus for con- 
necting and disconnecting the driving wheels with 
the driving shaft. 

1814. VentiLatine Apparatus, G. L Shorland.—24th 
March, 1881.—(Not proceeded with.) 2d. 

This relates, First, to the employment of ascendin 
air columns or currents to induce the outflow of 
vitiated air from rooms or buildings, and consists of a 

extending from bottom to top of the building, 
to the bottom of which air is admitted and flows out 
at top. Branch pipes communicate with the passages 
on each floor. In the second place the vitiated air can 
be withdrawn through a passage in the ceiling, which 
passage is continued upwards within the mid-roof by 

a tube with exit openings provided with light closing 

valves, which open to allow the vitiated air to escape 

into the roof space and close self-actingly, when neces- 
sary, to prevent down draught. 

1816. Rockets, J. C. Pain.--24th March, 1881. 
proceeded with.) 2d. 

This consists in securing sticks to the cases of the 
rockets by means of a spring or other catch. 

1817. Bzarmcs ror Screw SHAFTS oF 
Screw Sreamers, W. R. Oswald.—24th March, 
1881.—{Not wroceeded with.) 2d. 

The wear of lignum vit or other bearings used to 
support propeller shafts in the stern tubes, pipes, or 
of is compensated by the use cf 

es, whereby the rings are caused to approach 
the shaft to the requisite extent. = 


1818. Sew1ne Macuinss, C. Bastand.—24th March, 
1881. 6d 


This relates to lock-stitch machines, having a 
straight needle and a transversely reciprocati 
‘shuttle, and it consists in socombining the needle an 
bem receive continuous movement, that 

, they do not remain stationary di an; riod 
the formation of the stitch. lean ” 
1820. Tunes FoB FaciLitaTING THE DRAINAGE OF 

Lanp, W. Lavender.—24th March, 1881.—(Not pro- 
ceeded with.) 2d. 

Short lengths of tubing, with a socket to receive 
another short tube with an enlarged head at one end, 
and protected by bars or a perforated disc, are inter- 

at intervals between the ordinary drain pipes, 
the head of the second short tube opening to the 
atmosphere. 
1822. Iron, J. H. Johnson.—24th March, 1881.—(A 
communication from W. E. Sendey.) 2d. 

Superior ore, such as Spanish hematite, is smelted 
in a blast furnace. The crude iron produced should 
contain from 1 to 2 per cent. silicon, and it is refined pre- 
vious to puddling in a reverberatory furnace having 
the bottom and sides of its hearth lined with iron ore, 
such as hematite, the molten metal being run in and 
gently stirred. When removed it will be free from 
» phosphorus, sulphur, silicon, and manganese. 


1823. Meratiic Carrrivnces, W. R. Lake.—24th 
March, 1881.—(A communication from L. Létrange.) 


The shells of an alloy of cop 
an , or of copper and nickel, or of copper 
with both these metals. ee 


1824. Borne anp Dicestina Paper Srock, &c., 
A. M. Clark.—24th March, 1881.—(A communication 
from H. Coker.) 6d. 

This consists in heating the mass in the digester by 
a steam heater, and obtaining a circulation of the lye 
by the variations in specific gravity. 

1326. Rartway Brakes, 4. M. Clark.—24th March, 
1881.—(A communication from J. Meissner and H. 

af Hewchmann.)—(Not proceeded with.) 2d. 

i mtal frame, with bowed end bars and side 

" sockets for holding the brake shoes, is held in position 

against the bottom of the car by longitudinal movable 

mps, so that it can adjust itself to the relative posi- 
tion of the bogie truck and the body of the carriage 
when running on curves, the clamps being connected 
with rods whereby the frame may be moved longitu- 
dinally for applying or throwing off the brake. 

1833. Carriace Locks anp Hanp.es, J. Edwards.— 
25th March, 1881.—(Not proceeded with.) 2d. 

The locks have two springs operated independently 
of each other, so that when the bolt to which a tail is 
formed is turned up, the tail is pressed against a lever 
and operates one spring asit is turned up. A hook on 
the bolt commences to engage the other spring, which 
acts as a means to pull the bolt partly out of the case 
of the lock, so that when the door is pushed it is 
secured. The handles are made of enamelled plates, 


| 
f° \ 3] Doors, A. C. Henderson.—24th March, 1881.—(A 
(Ofc) . communication from J. M. A. Montclar.) 6d. 
G access e house when the door j ec 
Q et \Y . aperture being closed witha plate, and the parcel or 
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ig glass, vegetable ivory or other similar sub- 
stance in place of metal. 

1335. Fountars Pennoipers, H. J. Haddan.—25th 
March, 1881.—(A communication from H. Burckas.) 
—{Not proceeded with.) 2d. 

The cylindrical main portion is formed with an 
inlet and a valve which is kept open, while the pen 
is used by the pressure of the finger on a lever con- 
nected with a spring which closes the inlet when 
eet An interchangeable ink distributor is pro- 
Vv 

1336. Rovunpixe Pits, J. G. F. 
Richardson.—25th March, 1881. 6d. 

The pills are acted upon by two revolving discs 
moving in opposite directions at equal or different 
velocities and round a common or round two different 
centres. 

1338. Workrnc THe Routers oF Buixps, Maps, &c., 
S. Bee.—25th March, 1881.—(Not proceeded with.) 
2d 


A collar nut, pone ie f roughened or milled, is 
applied to the lower end of a tubular spindle, so that 
according to the direction in which the nut is rotated, 
so a rotary motion is imparted to the spindle, which 
at top carries a worm or mitre wheel gearing with the 
blind or other roller. 

1339. Exastic Stamps OR Printiyc APPARATUS, F. 
Van Den Wuyngaert.—25th March, 1881.—(A com- 
munication from A. Weylandt.)—(Not proceeded 
with.) 

The characters or designs are formed on a vulcanised 
rubber in the form of a wheel or roller. 


1340. ALtarm Apparatus, W. R. Lake.—25th March, 
1881.—(4 communication from C. Haas.) - (Not pro- 
ceeded with.) 2d. 

This relates to a portable alarm apparatus that can 
be placed against a door or window, and when the 
latter is opened a bell or gong will be sounded. 

1341. Apparatus oR Means For Gertinc Coal, 
Buastinc, &c., J. MacNab and R. W. Jenkins.— 
25th March, 1881.—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 3150, 
A.D. 1876, and consists in the manufacture of cartri 
for blasting, of the addition to a locally strong quick- 
burning explosive, such as dynamite, gun cotton, 
&c., of a duly proportioned quantity of a locally weak 
or slow-burning and expansive or —— explo- 
sive, such as gunpowder used for blasting ~~ 
The invention further relates to the mode dis- 
charging the cartridges. 

1344. Vevocipepes, E. R. Settle.—25th March, 1881.— 
(Not proceeded with.) 2d. 

This relates, First, to a ball bearing for pedals and 
wheels, and consists in the use of a division plate 
placed vertically in the chamber containing the balls, 
which are placed in holes in the plate, the recessed 
caps of the bearing screwing down on the screwed 
part of the spindle passing through the hub ; Secondly, 
the felloe consists of a hollow tube of cylindrical, oval, 
or other section ; and, Thirdly, the bearing for the 
lower centre of the steering fork is made of en 
steel with a conically turned hole, in which the centre 
turns, a projection preventing the socket moving. 
1349. Rapsit anp Vermin Trap, 7. Douglas.—26th 

The gripping jaws which snap on e legs e 
animal when it steps on the catch plate are replaced 
by a small arched metal bow or hoop attached to the 
lower bar or base of the trap, and a transverse bar or 
rod on the inner end of the top bar or usual bow 
spring released by the pressure of the animal on the 
tread plate. 

1854. Castixc J. C. Mewburn.—26th March, 
188].—(4 communication from J. Demogeot.) 6d. 

The process differs essentially from the ordinary 
process, inasmuch as the sand is rammed into the 
mould boxes by a machine, and instead of having at 
least two parts of the flask for each mould, there is 
only a single flask for each description of piece or 
casting. 

1862. Avromatic RecutaTion or Heat &c., 
A. & Tomkins, M. Courage, and F. A. Cracknall.— 
28th March, 1881. 4d. 

A coil, bulb, or column of mercury is connected 
with a receptacle covered with india-rubber, in which 
the mercury rises or falls on expansion or contraction, 
and the india-rubber in rising or falling opens or shuts 
a valve in connection with the air flue of the kiln. 
1380. Ornamentat SCREENS FoR Firepiaces, W. E. 

Crowther.—29th March, 1881. 2d. 

Whole or split canes or other suitable fiexible reeds 
are twisted, plaited or woven in an open ornamental 
pattern, so that ventilation is not interfered with, and 
yet an ornamental fire screen is produced. 

1389. Catoric Excryes Heatep sy Internat Com- 
sustion, M. P. W. Boulton.—29th March, 1881. 
8d, 


This relates to improvements on patents No. 495, 
A.D. 1879, and No. 5270, a.p. 1880, in which an engine 
is described in which successive c es of cold air 
received in a charging vessel were by a displacer 
through a separate heating vessel back to the charging 
vessel whence they expanded in a cylinder, and it 
consists in dispensing with the separate heating ves- 


sel by employing the internal combustion of gaseous 
or liquid fuel. A is the air g vessel, the upper 
portion kept cool while the lower portion is hot; D is 
the displacer with a shield which works in this vessel ; 
R is the regenerator ae which air flowsin pass- 
ing from one side of D to the other ; C is the working 
cylinder fitted with piston having a shield. A gas 
sump delivers gas into chamber E, when it is ignited 
yy agas jet. 
1410. Steam Wasuinc Macuines, G. Collier.—3lst 
March, 1881. 8d. 

Within a box a cylindrical sieve is mounted on an 
axis and receives the articles to be w: Steam is 
admitted to the box and the sieve is caused to revolve. 
Perforated tubes run longitudinally —— the sieve, 
and through them the steam circulates and permeates 
the clothes. The bottom of the box contains water. 
1411. Hypraviic APPARATUS FOR INDICATING AT A 

DisTANCE THE EXTENT TO WHICH RESERVOIRS ARE 
Fitten, BE. de Pass.—3lst March, 1881.—(A commu- 

A pump for dis iquids is employed, an 
rod g provided with ay which through suitable 
gearing is connected to the bell of a gasometer, and is 
caused to rise and fall. A pipe is connected at one 
end to the pump and laid underground so as to remain 
unaffected by frost, and its other end is connected toa 
level indicator provided with a graduated scale. 
1437. Kwives anp Forks, W. H. Stokes.—1st April, 


1881, 6d. 
The end of the handle to enter the bolster is reduced 


so that it will almost enter the hollow bolster formed 
on the fork or knife, and then pressure is A 80 
as to force the handle in, the edge of the bolster cut- 
ting away the reduced part as it enters, whereby a 
sure fit is secured. A special machine for forcing the 
two parts together, and another forforming the hollow 
bolsters by means of dies are described. 

1489. Vatves, W. H. Westwood and E. T. Wright.— 

lst April, 1881. 6d. 

The objects are to facilitate lubrication, prevent the 
tendency of the moving parts to set or stick fast, and 
to effect the liberation of such parts when so set or 
stuck fast. As applied toa disc valve it consists of 
the case A, disc or moving part B bearing against the 
seat C. The valve is opened by partly rotating disc B 
by suitable gearing, the disc being pressed on its seat 
by aspring. Inthe face of B are concentric grooves 


E and F, one on the boss and the other near the edge, 
the two being connected by radial grooves. In the 
valve seating channels or H I are formed, and 
by means of them a suitable lubricant is —— be- 
tween the disc B and seating C. Should the disc B 
become set, a force pump can be connected to the pas- 
sages H and I so as to force the disc from its seat. 
1441. Forsaces ror HeatinG AND WELDING TUBEs, 
&c., W. Dutton and M. Croft.—lst April, 1881. 2d, 
This consists in introducing currents of heated air 
above the furnace bed, and which, mingling with the 
smoke, consumes the same, thus allowing k to be 
used in the place of coal. The air circulates through 
flues in the side walls of the furnace and issues through 
apertures in the crown. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Ofice Official Gasette. 


246,309. Repucine VALVE For AIR AND Gas, Robert 
Hardie, Hoboken, N.J., assignor to the Pneumatic 
Tramway Engine Company, New York, N. Y.—Filed 
January 26th, 1881. 

Claim.—(1) The combination, with a reducing valve 
and a diaphragm, upon which the air or gas of reduced 
pressure acts to close the valve, and a lever bearing 
upon the valve stem, of as connected at one end 
with said lever, and a hand lever or other device con- 
nected with the other end of said spring, and adapted 


to be adjusted for increasing or diminishing the 
resistance offered by said spring to the closing of the 
said reducing valve, substantially as specified. (2) 
The combination, with a reducing valve and a 
diaphragm, upon which the air or gas of reduced 
pressure acts to close the valve, and a throttle valve 
and lever, of a lever bearing upon the valve stem of 
said reducing valve, and a spring connected at one end 
to the last-mentioned lever, and at the other end to 
the throttle lever, substantially as specified. 
246,321. Hyprocarpon Furnace, Harvey T. Litch- 
Jield, Hull, and David Renshaw, Cohasset, Mass.— 
Filed March 14th, 1881. 
Claim.—In combination the steam pipe D, hydro- 


carbon pipe E, mixing chamber B, tapering nozzle C, 
and spirall Laon tapering plug J, the whole 
adapted to fo ise said fluids as they enter the com- 
bustion chamber, as and for the purpose specified. 
246,346. Tupe-prawixnc Manprit, Christian H. 
Scheermesser, McKeesport, Pa.—Filed November 
27th, 1880. 
Claim.—The combination, with the mandril A, pro- 


vided with lateral sockets A A, and rollers B, of the 

pin C, substantially as herein shown and described, 

whereby said balls are held in place. 

246,347. Metnop or Castine Cuarns, Frederick H. 

Schweiger, Brooklyn, assignor of one-half to Eddy 
T. Thomas, New York, N.Y.—Filed July 15th, 1881. 


246.347, 


Claim.—That it vement in the art or method of 
producing cast etal chains which consists in the 


following steps, viz,: forming a part of the mould for 
each linx of a series, embedding in the mould material 
a series of cast links, so that each link will surround 
a portion of two such mould portions, then moulding 
the remainder of the series of link moulds, removing 
the pattern, and finally nega the metal, thus 
casting a series of links which inclose within them 
as one chain the penny made metal links, sub- 
stantially as descr 


246,368. Woop Screw, Jas. W. Campbell, Brooklyn, 
N.Y.—Filed February 23rd, 18*1. 

Claim.—A countersinking wood screw a 
conical head with a nick the walls of which are mainly 
parallel, but of which walls each is divergent from the 


other near one end to give clearance to the chips made 
7 Be cutting edge of the straight wall opposite, the 
planes of the several sections of wall being all parallel 
with the longitndinal axis of the screw, though not 
parallel with one another, substantially as specified. 


246,372. Hypravutic Grave. ELevator, George W. 
Cranston and Benjamin Willson, San Francisco, 
Cal.; said Cranston assignor to the Hydraulic 
Blevating Gravel Mining Company, same place.— 
Filed December 20th, 1880. 
ief.—A hydraulic gravel elevator in which the two 

lower sections of the upraise pipe have removable 

linings. The suction pipe is of short sections bolted 
together, and has a telescopic section also. The water 
and suction pipes are connec’ to the extension of 
the bell-sha section by ball-and-socket joints. 

Claim.—(1) The conical or bell-shaped section A, pro- 

vided with removable lining F, in combination with 

the detachable and vertical upraise pipe C, havin, 

lin E convex upon its interior, substantially as an: 

for the purpose set forth. (2) The independent 
nozzle H, formed with a tapering bore or passage, and 
provided at its upper end with an arm, combina- 
tion with the screw rod I, substantially as and for the 
purpose described. (3) The conical or bell-shaped 
section A, provided with door D, in combination with 
the adjustable nozzle H and suction or branch pipe, 

substantially as and for the purpose described. (4) 


or vertical pipe C, provided with a bell- 
chamber at its lower end and an adjustable 
nozzle H, arranged below and in line with the centre 
of the chamber, said chamber being provided with two 
corresponding openings, one on each side of the 
nozzle, with one of which openings a suction pipe is 
connected, while the other + closed by a removable 
door, substantially as above specified. (5) In a 
—— gravel elevator constructed with a bell- 
aped chamber at the lower end of its vertical or 
u pipe, and provided with an adjustable nozzle 
, arranged to slide ina stationary section G, below 
and in line with the centre of the bell-shaped chamber 
the water pipe E, —— its lower end bent upward 
and connected with the lower end of the stationary 
section G by a ball-and-socket joint. (6) The combi- 
nation, with a hydraulic gravel elevator of a suction 
pipe made of short sections bolted ther, one 
of is to telescopically in 
other, substantially as and for the rpose 
described. 


246,407. Manvuracture or ELecrricat Conpuctors, 
og McTighe, Pittsburg, Pa.—Filed July 
Claim.—The method of manufacturing insulated 
rst uc’ ongitu ly grooved or corrugated 
strips of lead, then Routes insulated conductors in 


the grooves, and finally subjecting the whole to 
pressure, substantially as described. (2) The method 
of manufacturing insulated and protected electrical 
conductors, consisting in nd 
8e} te longitudinal! ver strips an r- 
conductors through a 
suitable compressor, substantially as 
246,446. Wet. Borisc anp Rock 
MacHINE, John Atkinson, New York, N.Y.—Filed 
February 19th, 1881. 

Claim.—{i) A rock-drilling or well-boring 
constructed with a rotary drilling — arranged in 
vertical position, in combination with a reciprocating 

in horizontal ition, with its 
el with the 


escape 
said cylinder and pump, and a tank on the 
circuit of said p, with the suction and disc’ 


and for the 4 ago set forth. (4) The combination, 
in a rock-drilling or well-boring machine hav its 
drillin; —— supported on hydraulic pistons which 
control the rise and fall thereof, with means for 
charging said cylinder with water under pressure in a 
direction to lift said pistons or a. and an 
adjustably weighted valve arranged to allow the 
escape of the fluid when the pistons are raised to 
their limit or when a given pressure is exerted on the 
pistons, substantially as and for the purposes 
specified. (5) A rock-drilling or well-boring machine 
constructed with an engine or motor to drive or rotate 
the drilling spindle, with means for producing the 
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vertical movement of the spindle, and a device to 
control said vertical movement, in combination with 
a series of distinct operating handles 1 2 3, controllin, 
each movement, arranged in a group on the front 
the machine, adjoining the drilling spindle, substan- 
tially as and for the purpose specified, (6) In a rock- 
drilling or well-boring hi bstantially such as 
described, the combination, with a vertically-slidi 
frame supporting the drill spindle, of the circle 
balls or rollers resting in said frame, and the bearing 
rim fixed to said spindle and resting on said rollers, 
substantially as hereip shown and described. 
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NAVAL ENGINEER APPOINTMENTS.—The follow- 


Haslar, vice Shoolbread; Henry 8, Pemberton 
to the Asia, additional for Staunch, vice Walms- 
ley; George O’Brien to the Duke of Wellington, 
additional for Sprightly, vice Jones; George 
Aborn, to the Valiant. Acting-Engineer William 
J. Mullinger to the Asia, as supernumerary for 
disposal. 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—** By a thorough knowledge of the natural laws 
which govern ‘the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected , Mr. Epps 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of suc diet 
may be grad ilt up unti en 

4 disease. of 


nourished frame.”—Civil Service Gazette.—Made 
simply with boiling water or milk. Sold only 
in packets labelled—‘ James Epps AND Co., 
Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use. 
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SS and directly geared therewith, sub- 
stantially as herein shown and described. (2) A rock- 
drilling machine having its drilling spindle supported 
on hydraulic pistons, in combination with a means of 
charging the inclosing cylinder thereof from beneath 
said pistons with water under pressure, tending to 
constantly support and lift said pistons, with a valve 
its escape with more or less freedom, to effect the : . _ 
Li Ne SERIE. eM or fall of the said piston or paces with any desired | SUDtle maladies are floating around us ready to 
NN thie Os ry speed or pressure, substantially as herein set forth. attack wherever there is a weak point. We may 
\\ heen ot om (3) The combination, with a rock-drilling or well- | escape many & fatal shaft by keeping ourselves 
eS ee a AIT ISD boring machine having its drilling spindle supported | well fortified with pure blood and a properly 
es crane —-- ’ si on hydraulic pistons, of a hydraulic pump arranged to 
Ww. charge the cylinders of said pistons, a controllable 
— 
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THE PARIS ELECTRICAL EXHIBITION, | 

No. XII 

WE have spoken of the Pacinotti machine as forming | 
the type upon which the more modern machines have | 
been designed, and we have in previous articles described 
some of the newer forms of these machines, such as that 
of Dr. Hopkinson and that of Professor Jungerson. 
Besides these, however, there are several new machines in 
the Exhibition about which we know very little, and 
which have never previously been visible to the ordinary 
public, such as that of Edison, and of Ball, noticed in our 
t issue—both in the American section—of Giilcher, in 
the German section, &c. The Edison machine seems to 
have been designed from the Hiifner-Alteneck machine— 
that is, we presume Mr. Edison studied the faults of the 
above-named machine and tried to remedy them. Mr. 
Edison prefers the cylindrical form of coils to his field mag- 
nets as shown, with the maximum pole pieces. Professor 
Rowland maintains that this form is preferable to the flat 
form of the Siemens or the Biirgin, and it would be 
interesting if Professor Rowland would give his reasons 
for this conclusion, One of the defects of the Hiifner- 


Alteneck machine, according to Sawyer, is in the excessive 


EDISON’S ARMATURE. 


FIG. 6.—EDISON WEBERMETER. 


heating of the armature, this being, he mies frequently so 
great “as to destroy the insulation.” E 


The smaller machine used at Paris till the arrival of the 
larger machine, has the appearance shown in Fig. 3. Both 
machines are similar in principle, and examples of them 
will be shown at the forthcoming exhibition at the Crystal 
Palace. Mr. Edison has devoted his attention to the design- 
inga ee system of electric light apparatus,and hence it 
is not on 


electric lighting, some arrangement must be made for com- 
pensating resistances—that is the resistances in the circuit 
should be kept as constant as possible. When describing 
the installation of the Crompton light at Aldersgate-street 
Station, we stated that if any lamp was cut out of the 
cireuit an equivalent resistance was introduced into the 
circuit, 30 that the sum total of the resistances remained 
fairly constant. Mr. Edison has not adopted this auto- 
matic plan, but prefers another method. His system 
includes photometric apparatus, a Wheatstone bridge 
arrangement, and a shunt circuit, which latter contains a 
series of resistance coils having at Parisa total resistance of 
180,000ohms. This arrangement, of course, is only applicable 
when a number of lights are required, and would ordinarily 
be placed at the “Central Station” to act the counterpart 
of the apparatus at the gasworks forzincreasing or decreas- 


FIG. 3.—EDISON’S DYNAMO MACHINE. 


ing the pressure of the gas. In the case of the electric 


ison’s armature | light, the attendant observes the candle power of the lamp | 
consists of the axle passing through a wooden tube, which | by means of the photometer, and adds or takes away | 
in is surrounded with a strong iron cylinder composed | resistance as req 


uired. It means simply the turning of a 


y amachine or a lamp we have to consider in his | 
exhibits. It is well understood that in any system of | 


and we have preferred to illustrate the principle in this 
case rather than the particular design shown. It may be 
well to notice another of Edison’s meters, as illustrated in 
Fig. 5. Here the meter is constructed on the principle of 
showing 1 anya A of work done or resistance overcome. 
The rapidity with which the motor will accomplish its 
work with a definite loading is proportioned to the amount 
of current acting through it, hence if the motor is 

to have aslow motion with a certain current, its speed will 
be increased proportionally as the current is increased. 
The loading, as shown in the figure, is by fan blades or 
wings, driven in any suitable medium, the shaft being 
connected with the registering device. In the design 
shown the coils of F are directly in the line circuit, while 
the armature A is in a shunt circuit. The shaft of A 
carries at one end a gear which meshes into a pinion, on 
whose shaft is the D taking into a pinion E on the 
shaft carrying the fan blades W, which give the load to 
the engine. Upon the other end of the shaft A is the 
pinion F and an index finger, the latter passing over a 
register face. As the load is constant the rapidity of the 
work done depends on the current. These ingenious 
devices will shortly be tested by trial on a large scale, 
when their exact value will be determined. 


\ 
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FIG. 4.—EDISON WEBERMETER. 


THE FOUNDATIONS OF MECHANICS. 


By WatterR R. Browne, M.A. 
No. II. 


of a series of very thin discs of iron separated by an insu- | handle. Besides this compensating arrangement, if the, 15. Motion, then, as regards the observer, is the change 
lator in order to render the magnetic inversions more | electric current is to be supplied commercially, like gas, 


— At the two ends of this iron core, and insulated | 


rom it, are copper rings at both ends. These copper rings 
or discs are joined by bars of copper, which pass over the 
iron core. 

A clearer idea of the Edison armature will, however, be 
gained by considering the illustrations, Figs. 1 and 2, At 
the commutator end, Fig. 1, a slightly different form of 
copper disc is adopted to that at the opposite end. At the 
latter the discs are perforated for the shaft to pass 
through, from which, however, they are insulated. On 
opposite sides of each disc is a lug, to which the con- 
necting bars are fixed. In Fig. 1, C represents the shaft, 
D the disc just referred to, with the lugs L L, to which 
the copper bars B B are fixed. The discs D' at the com- 
routator end have at the centre two semicircular pieces 
cut out, leaving the tongue T. This tongue bent outwards 
forms the metallic connection with the commutator base 
H. The discs F F are the soft iron core discs insulated 
like the copper discs from each other, and also insulated 
from the bars. The commutator H is formed of insulatin 
material, grooved on its face with grooves equal in wid 
to the tongues left on the —_ plates. The discs D' are 
so arranged on the shaft that the tongues of the discs 
come opposite to the corresponding grooves in H, and each 
tongue is secured in its proper groove as shown at T in 
Fig. 1. Bolts K K passing through and insulated from 
the discs serve to connect the whole together. It may be 
stated that the insulation of the rods from the core is 
obtained by leaving a little air space. Altogether, then, 
it will be seen that this armature is built up of the 
simplest forms—the discs, insulating pieces, bars, &c., can 
all - stamped out by machinery. No costly process of 
winding is required, and if any part of the armature 
meets with a mishap the remedy is simple and the work 
of repair easily done. ‘The resistance of such an armature 
is necessarily small, and in this Mr. Edison claims to have 
accomplished practically the relation of armature resist- 
ance to external resistance, which Sir W. Thomson in his 

per at the British Association has mathematically 
should hold good, 


from a central station by mains and branches, it is 
necessary to have some way of determining the quantity 
used by the householder. Mr. Edison has a webermeter 
to take the place of the gas-meter. This measurer of 
electricity, as shown at Paris, is constructed upon prin- 
ciples well understood in electro-metallurgy. An electric 
current of a given i deposit the same amount 
of copper. Hence Mr. Edison takes a depositing cell 
with a metal lining, which forms one electrode; the 
other electrodes may be obtained in several ways. Thus 
in one instrument he uses a piece of metal suspended 
within the cell by a spring so adjusted that when a certain 
weight of deposit has been made in the metal, the mass 
sinks down to the bottom of the cell. One form of this 
meter is shown in Fig. 4. When the metal falls down it 
causes a reversal of the current, and what was previously 
the + electrode now becomes the — electrode, and the deposit 
is transferred tothe cell till the action of the spring withdraws 
the metal to its original position, and in the current is 
reversed. In the figure C shows the metal lining to the 
cell, B the piece of metal suspended by spring V. The 
scale S, in connection with the arm D, shows at any 
moment the amount of deposition. From D is a contact 
arm H; on A isalso a contact G. An arm X supportsa 
lever Y-shaped at one end, the double ends lying between 
the contacts H and G; and between the ends is the end 
of the index arm, so that, as will be seen from the figure, 
the rise and fall of B causes contact with one arm of the 
Y-shaped end of the lever at H, or the other arm at G. 
A reversing and —— oe is shown at I, consist- 
ing of two magnets, m,n, between which plays an armature 
lever L, one end of which actuates the register K, the 
other controls the reverser O. Asa certain detinite frac- 
tion of the current is sent through the meter, known by 
measuring the shunt circuit, that is the resistance of the 
meter, and the resistance of the line, the current dividing 
inversely as these resistances, the current used can be 
measured, The connections are made as shown by the 
dotted lines. The modifications in the design of apparatus 


used may be very numerous, but the principle is the same ; 


of place of the moving thing with reference to some other 
thing, sup) fixed ; as regards the moving thing, it is a 
condition in which it is changing its place with regard to 
some other thing. And from these facts—that motion is 
relative, and that it is a condition—we see at once the 
error of those who assume that motion is a thing, an object 
with a separate existence of its own, which can be 
measured, and handed from one to another, and is by 
nature indestructible. Motion can no more be dissociated 
from a thing moved than pain from a person pained, or 
decay from a thing decaying. That this is so is shown in 
common speech, since we can only speak of a thing being 
in motion, or the motion of a thing. We cannot speak of 
a motion without reference to some thing any more than 
of a pain without reference to some body. Hence it is 
clearly a mistake in language to speak of a-quantity of 
motion, since quantity implies the measurement of some 
definite thing ; and accordingly the old term “ quantity of 
motion,” though only employed in a technical sense, has 
been Ly snd replaced by “momentum.” We cannot 
speak of the quantity of a pain: we speak of its intensity ; 
and so we might speak of the intensity of a motion were 
it not that this has a specific name of its own, namely 
velocity. 

16. For the same reason, in using accurate language, we 
must not say that motion is transferred from one body to 
another. If A, finding himself in a passion with B, uses 
injurious terms which put B in a passion also, we cannot 
say that A has transferred his passion to B, even if his 
own r has been somewhat relieved by the explosion. 
Similarly, if a body A strikes against a body B, and puts 
it in motion whilst stopped itself, we must not say, speaking 
scientitically, that A has transferred its motion to B. It 
has only put B into a like state—with reference to some 
porate xed point, be it remembered—to that in which 
it had previously been itself. This may appear an 
unnecessary strictness of language; but there seems 
reason to think that the frequent use of the word trans- 
ference, as applied to motion, is one of the causes which 
have led men to consider motion as a thing instead of 


merely a condition. 
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17. The above does not, of course, imply that there is 
no such thing as absolute motion, or that, practically, 
there are any bodies which are not in a state of absolute 
motion; but only that the direction and the intensity of 
absolute motion are for us impossible alike to recognise 
and to measure, and therefore that no conclusions can pro- 
perly be drawn from it. 

18. Force.—We have now detined mechanics asthe science 
of force and motion, and we have explained, in the impossi- 
bility of defining, the sense of the word motion. We 
must next define, or explain, the sense of the word force. 
The definition we shall give isa very brief one, and is 
this :—.1 force is a cause of motion. 

19. This definition is substantially that given by most 
writers on mechanics ; but by those who approve it, it is 
usually expressed in an expanded form, while it is dis- 
approved altogether by others. It is therefore necessary 
to defend it on both these sides. 

20. The expanded definition is that given by Newton, 
“ Principia” Def. v.,* and is nowhere put more clearly than 
in the “Course of Mathematics” by the present Bishop of 
Carhsle, where it appears as follows :—“ Force is any 
cause which changes, or tends to change, a body’s state of 
rest or motion.” The object of this expansion is of course 
to bring out the fact that forces may act in many cases 
without causing motion, e.g., when a weight rests upon a 
table. But the fact in such cases is not that force, as a 
cause of motion, ceases to operate, but that its operation is 
exactly balanced by au opposite or counteracting force. 
Now we are perfectly familiar with the idea that a cause 
may exist, and yet may be prevented by an opposing 
cause from producing the whole or any part of its ordinary 
effect. For instance, we certainly hold that the attraction 
of the earth is the cause of the fall of bodies, although 
from opposing causes many bodies remain suspended above 
it, or even rise. Again, we say that the application of fire 
to gunpowder causes an explosion; although we know that 
if the powder be wet, the explosion will not follow. Or, 
again, we say that radiant heat is a cause of the sensation 
of warmth in our hands; although in any given case, ¢.g., 
if the hand is numbed, or at about the same temperature 
as the source of heat, that sensation will not be experienced. 
That force, therefore, although the cause of motion, may 
not in all cases produce actual motion, is not really a sepa- 
rate part of the definition, but is deducible from the fact 
that force is a cause. The deduction will properly take 
the following form :—A force, being a cause, will produce 
motion, unless it is prevented from doing so by a counter- 
acting force. In practice, the cases where it is so counter- 
ac are, of course, numerous and important; and the 
investigation of these forms the science of statics. 

21. Turning next to those who disapprove of the defini- 
tion altogether, we cannot select better exponents of this 
view than Thomson and Tait, who observe, “The idea of 
force, in point of fact, is a direct object of sense; pro- 
bably of all our senses, and certainly of the ‘muscular 
sense.’” Hence they regard force as an ultimate fact of 
consciousness, like warmth, sweetness, or any other sensa- 
tion, and refuse to define it. Now, I fully concur in the 
view that force is an ultimate fact of consciousness,+ 
though it may be doubtful whether it is properly classified 
as an object of sense; but I justify the use of the defini- 
tion by appealing to the distinction drawn in the intro- 
duction between definitions of things and definitions of 
terms. As a thing, force is indefinable. We can only say, 
“Force is that exertion of which I am conscious when I 
pull or push or lift, or do anything of which I say that 
it requires force.” But the term force, as used in mathe- 
matics, may be defined, and is defined with advantage in 
the words here given. The advantage is two-fold. In the 
first place, by means of this definition, we can exclude from 
mechanics a number of questions which might otherwise 
be asked, and would have to be answered, although the 
answer has nothing to do with the science. For 
instance, we get rid of the complaint which is 
sometimes made that writers on mechanics do not, 
after all, tell us what force is, in its essence and 
rea! nature. For answer, we only reply that we 
define force as a term, and that, as pointed out in the 
introduction, the definition of a term does not imply 
or require any other statement whatever as to the various 
objects in nature to which that term may be applied. For 
instance, we do not assert that what we call gravitation, 
and what we call magnetism, have any connection what- 
ever, except the fact that they produce motion, and are 
therefore forces ; while still less do we assert that we may 
not, in the further progress of this or other sciences, be 
able to trace out some further connection between them. 

22. In the second place, we are able to show that certain 
principles, which must otherwise be laid down as separate 
and independent axioms, flow in reality from the definition, 
either directly, or by the aid of general principles, which 
do not belong to one science only, but are common to all. 
This is of great importance, inasmuch as the structure is 
thus shown to rest not onso many separate props, but on a 
stable and connected wall. One instance of this we have 
given already, in showing that the definition of force as a 
cause leads at once to the principle that forces may be 
counteracted by other forces, and that an expansion of the 
definition to include this fact is not therefore necessary. 
And we will now give two others, which are perhaps still 
more important. 

23. It is sufficiently clear that all causes external to my- 
self can only be known to me by their effects, direct or in- 


* The litera] translation of Newton's wording is :—“‘ Impressed force is 
an action exercised on a body, tending to change its state either of rest or 
uniform motion in one direction.” 

+ This view of force is also taken by Mr. Herbert Spencer, in his “ First 
Principles;” but I altogether dissent from his further statement, that 
the idea is given by the impressions—of resistance, &c.—-made on us b: 
external objects. + the reader rest his hand on the table with a boo! 
upon it, and then let him in slowly to exert and to increase force 
until the book is just lifted. sensation produced by the book upon 
the hand does not alter. What supervenes is a sensation, if it can be 
called so, in the muscles of the arm, accompanied by an involuntary 
inspiration, and general feeling of tension hout the body. The 
idea of force is given by what we exert ourselves, not what other 
exert upon us. Of course, it does not follow but that there must be a 
resisting body to give us the feeling. The difference is like that between 
an idea and a thought—we may not be able to think without an idea to 


think of ; but idea and thought are not the same things. 


direct, upon myself. For instance, if I am eating my 
dinner in a room in London, I may be receiving from ex- 
ternal objects impressions of sight, hearing, smell, taste, 
and touch, all of which have no existence for my neighbour, 
only a few feet distant, but on the other side of a thick 
oarty-wall. The causes are there, in his immediate neigh- 
loaded ; but he knows nothing of them, because they 

roduce no effect upon him ; and if causes are only known 

y their effects, it follows that they can only be estimated 
or measured by their effects. In such measurement, how- 
ever, we must take care to begin by examining the effects 
of the causes on one and the same object—since different 
objects may produce a specific difference in the effect—and 
also during the same times. Now apply this to the case of 
force, defined as the cause of motion. Then it follows 
that we can properly measure a force—or in other words, 
we can properly compare the intensities of two forces— 
only by comparing the intensity of the effects, that is the 
intensity of the motions, which they genom in one and 
the same object. But the intensity of motion is velocity, 
and hence we have the principle, that when forces are ap- 
plied to the same object—or to objects in all respects 
equal—they are measured by the velocities which they 
generate in a given time. 

24. The second principle referred to is derived from our 
definition by the help of an axiom, which is perhaps the 
widest and most important generalisation which science 
has yet been able to make in the domain of nature. It is 
so vast, nay universal in its scope, that it includes within 
itself, or within its converse—as I shall hope to show at 
another time—many other principles which are generally 
stated independently, as generalisations of the first 
rank in width and importance. Indeed, the universal 
principle has been so far merged in these, which are really 
particular cases of it, that it has hardly as yet received a 
distinct standing and name of its own. It will, perhaps, 
be best understood under the name of the Principle of 
Conservation. And it will, perhaps, be most clearly, if 
somewhat metaphorically, exp by two simple words 
—Effects live. By this is meant that the effect of any 
cause does not die away or cease when the cause is with- 
drawn, any more than the life of the offspring dies or 
ceases when it is separated from the mother ; nay, more, 
it will not cease at all, but will continue to live by its own 
vitality as it were, unless and until it is violently put an 
end to by some other action of the opposite character. In 
a word, an effect does not cease; it is only destroyed ; 
and even when destroyed it is not as though it had never 
been ; for its destruction in itself produces an effect, and 
in some way an equivalent effect, on the agent which has 
destroyed it ; and by the same law this effect also lives, 
unless and until it likewise is destroyed by some third 
agent, to which in turn it also communicates an 
equivalent effect; and so the generation is continued 
for ever. 

25. The proof of this t generalisation, like that of 
all other generalisations, lies mainly in the fact that the 
evidence in its favour is continually augmenting, while 
that against it is continually diminishing, as the progress 
of science reveals to us more and more of the workings of 
the universe. That it is true to some extent is shown by such 
every-day facts as that a stone continues to fly after it has 
left the hand, that waves continue to roll after the wind 
has dropped, that the horseshoe continues to glow after it 
has been withdrawn from the fire, and so forth. On the 
other hand the apparent exceptions—ze., the cases in 
which effects seem to die away altogether, after a longer or 
shorter interval—are so many that it is not to be wondered 
at if for many ages the principle failed to ‘impress itself 
on the human mind. But the progress of modern science 
has shown so many of the exceptions to be apparent only, 
not real, and has at the same time brought to light so 
many additional instances of the rule, that the current of 
thought has changed; and the danger is now lest men 
should follow the rule too blindly and implicitly, and 
extend it to regions where it has not been shown to hold. 
Among the exceptions explained, may be mentioned as a 
signal instance the discovery that where mechanical work. 
disappears it is always converted into some equivalent, 
such as heat ; and among the new illustrations of the 
rule, the noblest is, perhaps, that furnished by astronomy, 
which teaches us that the majestic sweep of the planets 
through space is due to their having once for all been set in 
motion by” something beyond themselves, somewhere, 
somewhen, somehow. 

26. Without dwelling further on the proof of this great 
principle, we may proceed to apply it to our definition of 
force. If force is the cause of motion, and if effects live, 
then the particular effect called motion lives. In other 
words, a body once acted on by a force will retain precisely 
that intensity and direction of motion which the force has 
left it with, unless and until some other force supervenes 
to cause a change. In more definite language, a body, 
under the action of no external force, will remain at rest, or 
move uniformly in a straight line. 

27. This is Newton’s first law of motion, which is 
usually stated as an independent principle of dynamics, 
but which is thus seen to flow from the definition of force 
by the simple application of the universal principle of 
conservation. It is a well-known fact that the want of 
appreciation of this principle delayed for ages the progress 
of dynamics ; use men thought themselves bound to 
look for the force which kept up the motion of a body, 
instead of simply looking for the force that had started it. 
This fact may at least teach us not to fall into the opposite 
error of regarding the principle of conservation as a neces- 
sary truth. There is no @ priori reason to be given why 
effects should not die away of themselves, either at once 
or by degrees. Looking to the continual instances of 
decay around us, this seems to me even now the easier and 
more natural supposition ; and I only accept the opposite 
because the facts of the universe force it upon me. 

28. There are other fundamental principles, besides the 
first law of motion, which may be deduced in the same 
way from the definition ; but it will be better to postpone 
these to a later stage. 

29. Cause.—We must not leave the definition of force with- 


out saying something about the other essential word which it 
contains, namely, cause. ‘To discuss this word thorou 
in the light, or shall I rather say in the obscurity, of all 
that has been written upon it, would fill a volume, and 
would take us off the solid ground of science into the con- 
fused and misty limbo of metaphysics. But there are 
some few at the present day who appear to disapprove of 
the word altogether, and to imagine that it may and 
should be done away with. Recognising the fact that 
external causes are only known to us through their effects, 
they apparently infer that we do uot know them at all, 
and have no right or need to suppose their existence. Thus 
in mechanics they would eliminate force altogether, and 
oper the science with the conceptions of motion alone, 

n answer to this it might be thought sufticient to appeal 
to the universal acceptation of the reality of causation ; 
to the fact that even sceptical writers like J. 8. Mill and 
Herbert Spencer found their theories of things upon it, 
and regard the existence of an effect without a cause as 
absolutely impossible either to credit or to conceive. I am 
not myself, however, disposed to adopt this position, and 
would rather urge upon these despisers of causes the fol- 
lowing more practical considerations. 


30. (a) The history of science is the history of the dis- 
covery of causes; her advances have been made on the 
single plan of studying events with a view to deter- 
mine the causes of them. Thus the objectors are urging 
her to forsake a road which is thoroughly explored, an 
has already led to splendid discoveries, in order to follow 
one whose course and end are alike unknown. To take the 
instance of mechanics, they would abolish what is called 
dynamics, and merge it altogether in kinematics. Let 
them then produce a new edition of Newton’s “ Principia,” 
or Thomson and Tait’s “Mechanical Philosophy,” in which 
all the results shall be fully and satisfactorily proved, 
without the word or the conception “force” being anywhere 
used in the proofs, It will then be time for them to claim 
that these works should be henceforth thrown aside as 
superannuated lumber, 


31. (0) It is true that external causes are ouly known to 
me by their effects; but these are not the only causes, I 
am myself a cause; and there is the cause which is 
known directly, and the effects which are known in- 
directly. Thus I have already set forth the view, shared 
by men so different as Whewell, Thomson and Tait, and 
Herbert Spencer, that we have an immediate and ultimate 
conception of force, as causing those motions which we 
produce ; and have therefore exactly the same reason to 
assume its reality as to assume the reality of thought, of 
sensation, of space, or of anything else which forms a 
primary fact of consciousness. 

32. (c) As we have already seen, motion cannot be 
looked upon as a thing in itself; it must always be the 
motion of something. Now that something cannot always 
be ourselves, otherwise we could treat of no motions 
except our own. Hence it must be something external 
to ourselves, and therefore known only by its effects 
upon us. But the motion is not the motion of the effect : 
the effect—the sensation or impression produced upon us 
by a moving object—has no motion, or a motion whally dif- 
ferent from that of the object. Hence there must be 
something which moves, and this something is not an 
effect upon us, and yet is indissolubly connected with some 
effect upon us. Now this connection is precisely what we 
express by the word causation. Hence if there is external 
motion, then there is something which moves, and that 
something is a cause. Hence those who admit that there 
is such a thing as external motion, must admit that there 
are such things as causes; and, if so, those causes must be 
worth investigation, and science cannot be complete unless 
it investigates them. Moreover, if there are causes for 
impressions in general, it becomes probable that there are 
causes for motion also, and this probability becomes almost 
certainty when we remember, first, that we are directly 
conscious of ourselves as causing motion by exerting force ; 
and, secondly, that science strengthens daily the proof that 
all impressions made upon us are due to motions of some 
kind or other. 


Wind AND WartER Power.—A second edition of a pamphlet by 
Mr. 8. B. Goslin has recently been published by Messrs. John 
Warner and Sons, of the Crescent Foundry, Cri seanhe, entitled, 
“The Relative Advantages of Wind, Water, and Steam as Motive 
Powers, Compared with Each Other, and a Description of the 
Motors Most Suited for Utilising Them.” The larger part of the 
pamphlet is occupied in showing that wind and water power may 
be cheaply utilised in many situations, and that ciuleiile may 
be employed to do work in very many cases where steam is now 
employed, simply because the steam-engine has become so univer- 
sally looked to as the best motor, whenever any power is required, 
Instances are given of this, and an interesting though brief histori- 
cal notice of windmills accompanies the part dealing specially with 
these motors. There is no doubt that windmills have been very 
much lost sight of during the past quarter century by numbers who 
have wanted a small motor, and in cases where some irregularity 
in the quantity of power would be of no importance. For village 
water supply, for irrigation, on farms and sheep runs, plantations, 
and very numerous places for raising water and doing occasional 
work, windmills may be usefully and cheaply employed where 
steam power costs too much to enable operations to be profitably 
carried on. An example of the employment of these motors for 
pumping purposes is the use of one at the Faversham Water- 
works, is wheel is of 15-horse power, and this, the engineer 
of the works says, raised twenty-one millions of gallons of 
water in ten months from a depth of 109ft. from the bottom 
of the suction pipe to the reservoir. It is rarely that the 
mill stands entirely still for two days, and when a stiff 
breeze blows 10,000 gallons per hour are easily pumped into 
the reservoir, and as the steam engine at the same works uses 
10 1b. of coal to every 1000 gallons raised, the saving by the wind- 
mill is often 1001b. of coal per hour, or, on the p. be showing, 
there was a saving of 94 tons of coal or 9°4 tons permonth. There 
are also many situations where water wheels of cheap construction 
could be employed with very great advantage, and, no doubt, will 
be more employed now that power can be so easily transmitted 
electricity. Mr. Goslin’s pamphlet will serve a useful purpose 
it renews attention of those who want small motive power to 
economical wind and water wheels. A new catalogue of the 
annular wind wheels and of the water wheels made by Messrs, 
Warner has also been sent us. It contains illustrations and some 


particulars of these, but it does not give the average horse-power of 
any of the wind wheels, 
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MESSRS. SIMPSON AND CO’S WORKS, PIMLICO, 

Amona the works thrown open to the members of the 
Iron and Steel Institution last month, were those of Messrs. 
Simpson and Co,, Grosvenor-road, Pimlico, The firm have 
been engaged in the manufacture of hydraulic machinery 
for the past century ; also in making mill engines, and 
waterworks’ fittings of all kinds. Amongst the engines 
built by the firm in its earlier years may be mentioned the 
compound engines erected for the Lambeth and Chelsea 
Waterworks, the former being of 1200 and the latter of 
600-horse power, and at the time—1849 or 1850—they 
were the most economical of their type ever turned out. 
When they were tested by Mr. Thomas Hawkesley, past 
president of the Institute of Civil Engineers, in 1867, they 
were found to be capable of lifting nearly 111,000,000 Ib, 
of water lft. high with 1 ewt. of coal. Since that time 
the firm have made many pumping engines, both for use 
at home and for export, the foreign work being principally 
for Berlin, where the engines supplied by this firm were 
found capable of lifting 117,000,000 Ib. of water 1ft. high, 
by consuming 1 ewt. of Welsh coal, when tested, in 1869, 
by Mr. Gill, the engineer of the waterworks in that city. 
Pumping engines have also been shipped to Copenhagen, 
Cairo and Ramlé in Egypt, and Odessa and Kharkoff in 
Russia ; and three compound pumping engines, each of 
100-horse power, are now at work at Herr Krupp’s works 
at Essen, The last-mentioned have been tested by Prof. 
Riihlmann, of Hanover, and Herr Key, of Bonn, and 
raised 97,000,000 lb. of water with 1 ewt. of German coal. 
Messrs, Simpson have from time to time made both 
Cornish and rotary engines for nearly all the London water 
companies, and have at present in hand two pairs of 
compound engines, of 150-horse power each, for the West 
Middlesex Waterworks. Two, of 110-horse power each, for 
the Lambeth Waterworks, and two, of 105-horse power 
each, for the East London Waterworks, have just been 
completed. There may be seen in the erecting shop at 
the present time, nearly ready for shipment, engines 
for use at the Kimberley diamond mines in South Africa. 
These engines are compound, and titted with an interme- 
diate re-heater between the cylinders, which are steam 
jacketted, and lagged with mahogany. Some notion of the 
resources of Messrs. Simpson and Co.’s establishment may 
be formed when it is stated that the whole of the work 
for Kimberley, consisting of five pairs of compound 
engines, has been got to its present forward condition 
within six months. In making these engines every possible 
economical contrivance has been applied with a view to 
reducing the consumption of fuel to a minimum, for in 
that part of the world the coal, which has to be carried 
some 500 miles up the country, costs no less than from 
£20 to £30 per ton. The boilers were designed by Mr. 
E. A. Cowper, the president of the Institution of 
Mechanical Engineers, and have been built in sections 
with a view to facilitating the transport. During the last 
few years Messrs. Simpson and Co, have paid great 
attention to the improvement of their works, and have 
altered and remodelled their foundry, putting up in it a 
30-ton power traveller, worked by a square shaft, made by 
Messrs. James Taylor and Co., of Liverpool. The foundry 
has also been furnished with three cupolas, and the 
largest castings that have been made here were some 
cylinders for marine engines which weighed 18 tons each. 
Morgan’s plumbago crucibles are used in this foundry. 
Messrs. Simpson have made, amongst other machinery, 
a large quantity of mill engines, and have just completed 
one which will work up to 350 indicated horse-power, for 
Mr. Mumford, of the Royal Flour Mills, Vauxhall, where, 
in addition to the ordinary stones, a number of chilled 
= for crushing wheat by the new system are being 

riven. 

In the turning shop Messrs. Simpson and Co, have put 
down a quantity of new lathes and other machinery, 
amongst the novelties being a very heavy lathe made by 
Messrs. Craven, of Manchester, which will turn 
objects up to 25ft. diameter and carry 25 tons on the 
mandril. The shop where the water valves are made has 
been specially designed and remodelled, the demand for 
these valves having largely increased during the past few 
years. The valves are all tested up to 1200ft. head of 
water without the glands being packed, the spindles being 
so arranged that the joint is made perfect wiiboes packing. 
This is a great advantage to the water companies, who are 
thereby enabled to repack their glands while their mains 
are fully charged with water. Those conversant with the 
matter will know the trouble and annoyance that is caused 
to the public by the draining of the water mains for the 
purpose of re-packing the valves, and will at once recog- 
nise the value of Messrs, Simpson’s practice in cases where 
constant service mains are in use. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue usual autumn meeting of the Institution of Mecha- 
nical Engineers at Manchester took place in the Memorial 
Hall, Albert-square, on the 28th ult. Mr. E. A. Cowper 
president, occupied the chair, and after the reading of the 
minutes of the proceedings of the last meeting, and 
announcements of election of new members and of nomina- 
tion of new members of council and president, it was 
stated that the local committee for the summer meeting at 
Leeds in 1882 had been formed, and arrangements for 
that meeting were proceeding. The following is an abstract 
of a paper which was then read by Mr. C. J. Copeland, of 
Barrow-in-Furness, on 


BesseMER STEEL PLANT, with SpectAL REFERENCE TO 
THE Errmus Works. 

The paper described the steel making plant, into which 
the plant at the Erimus Works, constructed for the Danks 
ra had been converted from the designs of Mr. God- 

y. ‘The cupolas, as constructed for the Danks process, 
not being high enough to run the metal direct into the 


converter, it is run into a receiver, and from thence > rarey t 


into the ladle M, see page 328, on the table of the lift C, 


Figure 1. This lift has a 1am 1l4in, diameter and 
21ft. Gin, stroke. The lift is worked by an ordinary slide 
valve, levers for which are placed both on the platform and 
floor level; and there is a knock-off arrangement at the 
top and bottom of the stroke. The metal ladles M have a 
capacity of six tons, with an ample allowance for slag, and 
being made to tap have no tipping gear attached to them. 
They are ——— on the carriage by an angle iron belt, 
and are easily removed for relining and repairs. The 
metal runner E is suspended in a movable sling at the 
outer end, and supported on wheels at the back. The 
spiegel cupolas B are 4ft. 4in. diameter inside the shell, 
and are placed on the platform one on each side of the 
lift. The spiegel is run into small ladles V, which are 
lifted by the hydraulic crane D, attached to the wall of 
the house; it is weighed, in the act of running from the 
cupolas, by one of Duckham’s patent machines suspended 
to the jib. The metal in the ladles is then tipped into 
the runner E. The valve gear for the crane D is fixed on 
the platform. The converters, two in number, have 
wrought iron shells, 8ft. diameter outside, and {in. thick. 
The length from the centre of the trunnion to the top of 
the nose is 8ft. 8in., and to the bottom, exclusive of blast 
box, 5ft. 10in. The shells are carried by a strong cast 
iron belt, 3ft. deep, a portion of which is used for convey- 
ing the blast. The trunnions are 19in. diameter, and are 
cast on the belt, which is made in segments, and fitted to 
the converter between strong angle iron rings, so that it 
can be removed without damaging the shell of the con- 
verter. A special feature of the converter is the cast iron 
hood fixed on the back above the belt, to form a tapping 
hole. By this means, should any difficulty arise from the 
metal taking up phosphorus from the slag, when it is being 
poured in the ordinary way, it can be tapped out, with the 
converter in an horizontal position, from beneath the slag, 
as shown in Figure 3. The converters are carried 
on cast iron standards, the bases of which are on the floor 
level, 15ft. Gin. from the centre of the trunnions. The 
tipping gear consists of movable horizontal hydraulic 
cylinders, on which are fixed cast steel racks, working in 
steel pinions keyed on the trunnions. The piston-rods are 
of tubular steel, to conduct the pressure to each side of 
the pistons. The outer ends of the rods are secured 
to the standards, and the cylinders have sufficient tra- 
verse to turn the converters three-fourths of a revolution. 
Hand-cranes G are fixed on each side of the platform for 
lifting the blast-box covers, &c., and jack rams are pro- 
vided for changing the bottoms. The centre casting crane 
has a ram 2ft. diameter and 36ft. long, the working stroke 
being 19ft. The extreme radius of the ladle is 17ft., 
with a traverse inwards of 18in. The jib is turned, and 
the ladle traversed, by hand-gear; the centre casting 
having a steel pivot at the top, and being fitted witha 
ring of live rollers at the bottom. The great length of lift 
was arranged specially for the dephosphorising process, 
and the proposed operations with that process are indi- 
cated in Figure 2. The crane is there shown at its 
extreme lift, transferring the desiliconised metal to the 
second converter ; which may be found necessary, if the 
operation cannot be completed in the ordinary way. The 
ingot cranes, lift five tons, two in number, are of the ordi- 
nary type, having rams 10in. and 16in. diameter, and a 
working radius of 18ft., with a lift of 7ft. Gin. The objec- 
tion urged against this kind of crane is that the weight of 
the ram and jib are greater than the weight the crane will 
lift; but, having regard to the great desiratum of all 
steel plant, namely, simplicity, the author thinks that this 
objection may be disregarded. The accumulator has a 
ram 2ft. diameter, with a stroke of 20ft.,and is weighted 
to give a pressure of 600 1b. per square inch. The blast 
and water pressure are led to a distributing box, over 
which there is a platform, on which is arranged a series 
of levers for working the valves. The blast is carried to 
the lime-infuser in a single 18in. main ; although there are 
two blast valves on the distributing box, ove for each con- 
verter. On the other side of the lime-infuser the main is 
divided into two 12in. pipes, on each side of which there 
is a sluice valve. To prevent the possibility of the con- 
verters being turned up with these sluice valves shut, 
there is a small hydraulic cylinder fixed over each of them, 
the valves for working which are on the distributing box. 
The levers for working these valves are arranged so that 
the act of opening the blast valve would work the 
hydraulic valve, should the attendant forget to do so. 
The lime-infuser consists of a wrought iron casing, 5ft. 
diameter and 10ft. high, placed on a cast iron base or 
hopper, Fig. 4. The charging door on the top is on a level 
with the converter platform, and there is also a blast con- 
nection on the top for admitting the pressure when the 
infuser is charged. At the bottom of the hopper there is 
a cylinder containing a worm, which is driven by a small 

ir of engines, and this conveys the lime to the blast main. 

he author then described some recent modifications in 
steel making plant. The first of these is Holley’s system 
of changing the converters without disturbing the belt or 
trunnions, as shown in Fig. 5. It consists in lowering the 
converter out of the belt by means of a hydraulic lift, on 
which there is a bogie. The shell is secured to the belt 
by wrought ivon knees and cotters, which are slacked back 
when it is to be changed. This method of removing the 
converters obviates the necessity for an overhead crane. 
Messrs. Thomas and Gilchrist propose to overcome the 
necessity for removing the converters by means of a special 
mixture for relining, which is thrown or poured round a 
collapsible iron shell or mould fixed inside the converter. 
Cooper's method of utilising the waste heat from the conver- 
ters, where the direct process is not in use, and in which the 
flame from the mouth of the converter passes inte a cham- 
ber filled with pipes, through which the blast of the 
cupolas , was next referred to, The temperature of 
the blast is raised by this means to between 400 deg. and 
500 deg. Fah, At Messrs. Brown, Bayley, and Dixon’s 
Works it effected a saving of 25 per cent. in the quantity 
of coke used for melting the pig iron. At the conclusion 
of the paper the author suggested the adoption of a marine 
of boiler, as a means of effecting a saving both in 
the space occupied and in economy of fuel. The author’s 


firm are now making such a boiler for the Barrow Steel 
Company, and on their recommendation Turner’s system 
has been adopted. This boiler, occupying a space of 9ft. 
by 21ft., has a grate surface of 33 square feet, and a total 
heating surface of 1275 square feet. A Lancashire boiler 
of the ordinary type, 30ft. long by 7ft. diameter, with two 
flues 2ft. 9in, diameter, has a grate surface of, say 33 square 
feet, and a heating surface of 840 square feet only. The 
marine boiler thus has more than twice the heatin 
surface at about one-third extra cost; and it is expect 
that it will effect a saving of at least 1 Ib. of coal per indi- 
cated horse-power per hour. The boiler above referred 
to was illustrated in Tux Eneryeer, of the 12th August 
last, as fitted in the S.S. Game-cock. The furnace is built 
up of tire-bricks. 

The discussion was opened by Mr. Walker, of Leeds. He 
made some objection to the design of the ingot-crane, first, 
because it had two glands—namely, one at the top 
and one at the bottom of the cylinder, the latter 
being difficultly accessible; and secondly, because, 
in most. cases, it would have to lift weights much 
less than its maximum lifting power, while the same 
quantity of water would be expended in all cases. He 
compared this crane with some his firm had made for Mr. 
Menelaus, as described in the “ Proceedings of the Insti- 
tution of Civil Engineers,” Vol. lxiii., in which is also 
described some blowing engines, to which he referred in 
course of the discussion, his remarks on this subject being 
to the effect that iron and steel-masters now saw the 
necessity for economy in steam consumption, and were 
adopting compound engines instead of engines which used 
steam at about 40 lb. on the square inch, and exhausted it 
at 20 lb. His firm was now making compound condensing 
blowing engines to work with steam at 110 Ib., fitted with 
Cowper's receiver and jacketted cylinders, 3 to 1 in area. 
He did not think Holley’s system of changing converter 
parts likely to be adopted, or to be successful. M. 
Wendel had found no difficulty with the lining of con- 
verters in the basic process, and the prevention of loss of 
time was much better overcome by having a sutticient 
number of converters. He said that the bottoms of con- 
verters were now being made without the usual terra-cotta 
blast nozzles, holes for the blast being left in the ganister, 
or other bottom, by ramming wire rods up therein and 
withdrawing them, just as a veut-hole is left in a core. 
He objected to the author’s idea that any economy could 
be gained by using boilers of the marine type. 

Mr. D, Adamson considered that simplicity was of great 
importance for ingot cranes, and recommended that 
described by the author, while much of the loss of water 
could be avoided by a simple arrangement by which the 
water used when the crane lifted small weights was sent 
back to an elevated cistern. The use of the marine type 
of boiler he considered a step backwards, and the 
supposed saving of 1]lb. of coal per horse-power absurd, 
inasmuch as this would mean a saving of about 50 per 
cent. on what was being done by good land engines using 
about 231b. of coal per indicated horse-power. He 
objected to the comparative figures for sizes of grates and 
heating surface in marine and Lancashire boilers as given 
by the author as being too small, especially with respect to 
heating surface for the latter type, and thought that no 
gain in economy could be expected from the marine boiler 
while it admittedly cost one-third more for the same power. 
He considered that no one need now be troubled as to the 
water supply for boiler use, for it was only necessary to 
consult the geological maps to see what the characteristics 
of the water of any district would be, and to make 
arrangements for treating the water accordingly. Mr. 
Crampton, who next spoke, said the time was gone by 
when engineers should acknowledge any trouble with the 
water, for there were plenty of means of softening and 
purifying, and softening water very cheaply at command ; 
and Mr, Cochran said that Strong’s purifier lately described 
to the Institution was one of these. Mr. Cochran also 
observed that Root’s blowers, which the author had said 
were used at the Erimus Works for the cupola blast, were 
used throughout his works with great satisfaction, and also 
that the Root boiler used largely by his firm gave no 
trouble, was economical, and secured all theadvantages which 
could be gained by such a boiler as the author had described. 
Mr. J. Head referred to the value of the paper as showing 
how ironworks could be converted into steel works, which 
was an important thing, especially now that Spanish ores, 
now so generally used, made it possible to make steel by 
mixture with other ores which previously could not be 
used for steel making. Steel had already entirely super- 
seded iron for rails. A very short time since there was only 
one steel works in the Cleveland district, at Walsingham ; 
now there are eight works making steel rails and castings. 
These works, however, seemed to represent increased pro- 
duction, for there were about 600,000 tons of wrought 
iron still made as previously to the production of these 
steel works. He seemed to think that ironworks could in 
many cases be converted into steel works, but in Cleveland 
this would have to be by the basic process, using Cleveland 
ores. Mr. I. L. Bell did not think that many ironworks 
could be so converted; for the plant which was strong 
enough for rolling iron could not stand steel work, and he 
mentioned a case where the conversion of an iron into a 
steel works had been disastrous from this cause. The 
adoption of the basic process depended entirely upon the 
relative cost of hematites and the less pure ores. When 
hematite or similar pure ore could be obtained at a low 
price, it would not pay to use the basic process and sul- 
phurous ores, and hence in Germany, with ores in which 

hosphorus was the chief impurity, the basic process would 
be used because pure ores could not be cheaply obtained, 
but in this country this was not the case, and he thought 
Mr. Head took rather too sanguine a view of the steel 
making probabilities of Cleveland. Referring to the 
boilers, he said that egg-ended externally-fired boilers, 


75ft. in length, and with a U-shaped connection in the 
centre of their length, were used in his works with great 
economy, due he considered, to the fact that the heated 

over so large a surface that they had time to 


The 


give up their heat before passing to the chimney. 
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temperature of these escaping gases, when the boiler was 
clean, was only about 500 deg., which had been shown to be 
the most economical temperature, but this rose to about 
800 deg. when the boiler surfaces had got coated with 
soot, &e. 

In the blowing engines referred to by Mr. Walker, and 
illustrated in the Proc. Inst. C.E., the jacket was made in 
two lengths to reduce liabilities to cracking, and Mr. 
Walker explained, in reply to some remarks by Mr. Ben- 
nett, that, though best iron was employed whenever a 
difficult casting had to be made, and where cracking by 
contraction was probable, that his firm used fo such pur- 
poses a mixture of Blaenavon, Pontypool, and cold blast 
Stafford iron, and that they had succeeded, where a single 
high-class hard iron had failed, in making some large 
valves, with a mixture of three soft Scotch pigs. t 
was often specified that the best iron should be used for 
rather large and complicated castings; but very close 
iron could not be used for the purpose, because of its 
inability to accommodate itself to the strains attendant 
upon contraction—contraction being of itself greater with 
the harder iron than with soft iron. For these reasons 
his firm made the bore only of the cylinders with close 
or hard best iron, and the jackets were made of softer 


iron, and in two lengths. Mr. E. A. Cowper mentioned 
that it had been shown by a German experimenter that 
steel took three times more power than iron in the rollin 
mill. Mr. Copeland, in reply, said that the crane descri 
was worked with water at a pressure of only 400 Ib. per 
square inch, and hence the cylinder was larger than usual. 
With reference to the ph which was somewhat 
curiously thrown into the end of his paper, and which 
caused much discussion, he said that some marine 
engines worked with fully 1 Ib. less coal than land engines, 
and there was reason to think this was largely due to 
the use of the marine type of boiler. He was quite 
prepared to find that his statement would meet with a 


good deal of unfavourable criticism ; but all the truth 
was not always urged in discussions, and he was con- 
vinced that a very important economy would be secured 
with the use of the type of boiler he described. The 
Barrow Company had saved 30 per cent. by the use 
of some boilers of this class, but he admitted that the 
Barrow Company had ordered the boiler he had referred 
to to fit into the place of a water tube boiler, about to be re- 


| moved. 


The next paper read was by Mr. W. D. Scott-Mon- 
crieff, of London, on “Compressed Air on Tramways.” 
This paper and the discussion upon it will be given in our 
next impression. 
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THE NEW TAY BRIDGE. 

AFTER a lapse of nearly two years, the plans and designs for 
a new bridge to take the place of the terribly fatal structure 
built from designs of the late engineer of the North British Railway 
Company, have been so far decided upon and completed, that 
tenders have been invited fortheir practical execution by respon- 
sible contractors. On page 329 we give a general type elevation 
of the bridge with enlarged details of some of the largest girders. 


| 


OLD PIERS 


Herewith is a transverse section of the bridge through one of the 
main girders of the new and of the old bridge near a pier. These 
sections are self-explanatory of all they convey, except that the 
superstructure of the new pier is of plate ironwork. We shall 
not further describe this now, as more details will be given in 
another impression when we shall return to it. From the illus- 
tration on page 329, it will be seen that the line is on the top of 
all except the girders of spans twenty-eight to forty-one. The 
gradients at the different parts are printed above the detached 
parts of the bridge and enlarged details of the main girders. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions 


of our 
correspondents. | 


COLD AIR MACHINES, 

Sm,—In reference to the Bell-Coleman air refrigerating machines 
illustrated and described in your last impression, I think it would 
be extremely interesting if Mr. Coleman would supplement his 
information by publishing an average set of indicator cards from 
the steam, compression, and expansion cylinders, at the same time 
giving the various dimensions. We should then be in a position to 
judge of the efficiency of his apparatus. 

From the admirably executed engraving, it appears to me that 
the various parts of the provision machine are exceedingly cramped 
up and difficult of access. Possibly this may be an advantage as 
regards the saving in space occupied, but it is certainly a disadvan- 
tage, especially in machines for use at sea, to interfere in any 
way with easy and efficient attendance and facility for carrying out 
repairs and replacements. 

I should like to know whether, in regard to the refrigerators on 
the Cuzco and Dunedin, the drying pipes as well as the machines 
are included in the “10 per cent. of space to be cooled,” and if 
not, how much extra room is taken up by these drying pipes. 

T. B. Licutroor. 

116, Fenchurch-street, London, November 2nd. 


PRICE'S RETORT FURNACES. 

Srr,—When Dr. Siemens denounced Mr. Price’s furnace now at 
work making steel in the Royal Gun Factories as a Siemens furnace, 
and branded the “‘ retort” as a discarded ‘‘ waif” of his own crea- 
tion, he failed to support his attack with any evidence of identity 
between the systems, and so limited the sweep and lessened the 
fury of his consuming wrath. 

The fact is there is nothing in common between the two fur- 
naces, save the end aimed at and the materials used, and I beg to 
submit that it is not as yet a legal axiom that priority in the pur- 
suit of an end confers a monopoly of the means to be used. From 
some remarks dropped about the steel furnace in the Royal Gun 
Factories, it might be supposed it is not absolutely a “‘ retort fur- 
nace.” I beg to assert it is a ‘‘retort” furnace pure and simple. 
In speaking of it Dr. Siemens observes, ‘‘ they lov a retort of 
which much is made.” Well this retort is the sole source of its 
novelty, its economy, and its efficiency ; to it we attribute all its 
merit ; remove it and a furnace r ins; and as it has no 
existence in a Siemens furnace, I contend the distinction of 
the systems is complete. 

But though the economic resources of the retort are ina 
nutshell, the lines of separation between it and a Siemens are 
neither few nor trifling. (1) The retort furnace is self-con- 
tained, the Siemens is not—it is two distinct and separate furnaces. 
(2) In the retort the gases used are distilled by what is com- 
monly known as waste heat; in the Siemens they are not. . (3) In 
the retort the gas producer is an integral part of the furnace 
proper, from which the gases flow into the bustion chamber at 
the temperature of the producer; in the Siemens the gas pro- 


ducer is separated from the furnace proper, and the gapes are cooled 
in their transit. (4) In the retort the fuel is only partially dis- 
tilled in the producer, the resulting cokes being burnt on the com- 
mon bars of a common grate; the Siemens has neither grate nor 
bars, and does not burn any coke. (5) In the retort the genera- 
tor is a single chamber, and is alsothe gas producer; in the Sie- 
mens there are four regenerators, in none of which is any gas pro- 
ducer. (6) In the retort the heat of the escaping products is 
taken up without diverting the flow ; in the Siemens the current 
is reversed at frequent intervals. 

The retort consists of two chambers on one floor or level; 
the Siemen’s of five chambers, one above and four below, a sort 
of two storied furnace. Then as to form, there is an obvious and 
radical difference. In substance, external area, and cubic capacity 
of its parts and its prime cost, the retort is as one to four in com- 

ison. I regard these as separating lines and not features of 
identity, and sufficiently broad to support an emphatic denial that 
any part of the retort plan owned any trace of its existence to the 
cast-off creations and discarded fancies of Dr. Siemens. 

2, St. John’s-terrace, Jarrow. Wm. PRIcE. 


BILLINGSGATE MARKET EXTENSION. 

Srr,—I shall be glad if you will allow me to describe a proposal 
for overcoming the fish market difficulty. The following is a copy 
of a statement with plans submitted to the Fish Supply Committee 
by W. J. Glenny, of King’s College, and myself. 

The plan is roughly shown of a retail fish and fruit market, 
extending from London Bridge to the existing market at Billings- 
gate. It is proposed to widen Thames-street and to re-construct 
the whole of the existing warehouses and wharves, and to increase 
the height of them until the present rental is not only attained 
but exceeded. The existing ak wy covers about 31,350 square feet. 
The proposed re-construction would provide an additional market 
of 72,710 square feet area, besides an increase of 1000 square feet 
in the existing market, 7200 square feet in the landing stage, and 
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4455 square feet in Thames-street. The retail and public entrance 
would be on the level of London Bridge. There would be con- 
tinuous steam lifts for passengers, and hydraulic lifts and steam 
cranes for fish. In the additional width of Thames-street, space 
would be gained to provide for sufficient cranes and lifts, with 
convenient tramways to unload at the same time as many wagons 
as could occupy the space, and convey the fish to auction stations 
on the both levels if necessary. The expense of new approaches is 
thus saved. Ten times the quantity of fish can be unloaded in the 
same time, and the new road on the bridge level doubles the 
facilities for delivering and getting supplies. 

Instead of establishing at an enormous cost separate markets to 
relieve the approaches, the Corporation should rent wharves at a 
moderate cost, say, on the Surrey side north and south to the 
limits of Battersea and Chelsea, to which supplies might be sent 
by steam launches during certain parts of the day. These launches 
might more than earn their living by zigzag ferry work — 
the remainder of the day. Although the cost of acquiring an 
building on such a site would be very great, in no other situation, 
either in the City or out of it, could the Corporation count with 
certainty upon receiving for their expenditure such enormous 
returns. Any other market would be a fish market alone, and 
earn a single floor space rental only. This proposal, if carried out, 
would earn floor space rental on as many floors as the Corpora- 
tion choose to provide. On the Thames-street level, London 
Bridge level, the market, and at the very least two or three other 
floors, success is a certainty in attempting to let, and a moderate 
sinking fund would gradually and certainly extinguish the debt, 
whatever the cost of construction. A. T. WALMISLEY. 

5, Westminster-chambers, Victoria-street, 8. W. 


PATENT LAW REFORM. 

Sm,—I have perused with interest Mr. Simey’s letter, which 
appeared in last week’s issue of your valued journal. To my mind 
the first great requisite is to give an inventor real protection for a 
moderate sum, to enable him to offer his invention to those who 
may be able and willing to assist him in working out his invention. 
The Government or Patent-office officials ought to give him an 
intimation of any similar invention they may have it in their 
knowledge has been already published. Then, as proposed fre- 
quently by my friend Mr. Lloyd Wise, the inventor might, if he 


wished, be still allowed to have his patent on condition that he 


alluded in his specification to the prior invention, at the same time 
distinctly stating what he claimed as new and different between the 
two. Iagree with Mr. Simey as to trial of cases of infringement 
in a less expensive court than at present. 
SamMvEL WorssaMm, A.M. Inst, C.E, 
London, November 2nd. 


STRAINS ON CRANE POSTS, 
Sin,—Your correspondent, Mr. Pendred, is quite right in saying 
that the stresses upon the back and breast of the crane jib he 
describes are not equal, This may be readily shown as follows ;-— 


X, 


Let the figure represent the jib with its load W. If we take any 
section across it, as X Y, perpendicular to its neutral surface 
LMN, then the stresses acting at the section X Y upon the part 
X DCY must be in equilibrium with the load W, and therefore 
must have a vertical component equal W, since W is of course 
vertical. Now, the stresses at section X Y are: A compression P, 
a tension Q, and ashearing stress along X Y. If the plane under 
consideration be a vertical one, as X; Yi, the stresses P and Q will 
be obviously equal, as the part Y, DC X, would act as a simple 
cantilever, and the vertical component would be supplied by the 
shearing stress at X,; Yi, which would just equal W. If, however, 
it were horizontal, as at X,; Yu, then the shearing stress would be 
nil, and the necessary vertical stress would be the difference 
between P and Q—that is, P would be greater than 2 by the 
amount W or P— Q=W. W. M. 

London, October 31st. 


Srr,—Having remarked Mr. Pendred’s letter in your issue of 
7th October, and formed my own conclusions on the question 
therein raised, I looked with interest for its discussion in = 

To 


€0 TONS 


The special point to notice is that the vertical portion of the 
post is entirely free from any horizontal stress, and therefore not a 
girder, as so many of your correspondents assume, but may be 
considered to consist essentially of a tie and a strut hinged at top 
and bottom. These will carry the jib and load in a position of — 
unstable—equilibrium, with no greater tendency to fall to the 
right than to the left, and requiring diagonal bracing only against 
accidental side stress, as wind, &c. Xe. 

It is clear that we have here three vertical stresses to consider, 
viz., the tension on the tie, the thrust on the strut, and the load of 
40 tons; and these must balance and counteract one another, which 
cannot be the case if the two former are equal, as claimed by Mr. 
Pendred’s opponents; whilst that gentleman’s ‘‘safety valve 
theory” fully satisfies these conditions, 


Glasgow, October 24th, PARALLEL MOTION, 


Srr,—As I find that I was wrong in supposing that Mr. Pendred’s 
theory of the above matter would not be maintained by others of 
your readers, I beg to submit the following illustration in support of 
the views taken by those of a contrary opinion, my humble self among 
them. I assume that the point at issue is the position of the 
neutral axis of the vertical _ ofajibcrane. Now let us su e 
that the plate A in the sketch is, say, lin. thick and cou of 
supporting a load W, the neutral axis of this plate would then be 


contained somewhere within the thickness of the plate. Another 
plate B of the same section is also capable of supporting a load, 
and its neutral axis is also contained within the thickness of the 
plate. Now, if these two plates are rigidly connected 7 a web or side 
plates, I submit it is obvious that the two neutral axes will be 
merged into one, and that one equidistant from the two former 
ones wherever they may be, and as the plate is one inch thick, 
the distance the neutral axis will be from the centre of the post 
cannot be more than an inch. If the strength of the material to 
resist tension and compression, and also the influence of the web or 
side plates to alter the position of the neutral axis, is taken into 
account in designing the structure, the neutral axis can and should 
be in the centre of the post. : : 

In my former letter I said that the illustration of the safety 
valve lever did not apply, as the lever itself was the crane post, &c. 
The second sketch may make my meaning more clear. A is 
the crane post or valve lever, B the overturning point or valve, C 
the holding-down bolt or pin in valve lever. The strength of the 
lever A has nothing to do with the supporting points C and B. 

Merrion, Dublin, October 25th. H. W. GLASIER, 


FITZROY BRIDGE. 


On page 332 we illustrate a fine suspension bridge erected over 
the Fitzroy river, Central Queensland. In another impression 
we shall publish further drawings and a complete description of 
this work. For the present it must suffice to say that the bridge 
is 1104ft. long, in four main spans of 232ft., and two end 
spans of 88ft. The piers are made of cast iron columns, the 
chains of wrought iron. The bridge was opened on the first day 
of the present year. 
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RAILWAY MATTERS. 


Tur plans and models of the Vienna Elevated Railway were 
submitted to the Emperor of Austria, by the Handels minister on 
the 26th ult., and warmly approved. 

THE Mersey Railway Tunnel was inaugurated on Saturday by 
the Mayor of Liverpool and the Mayor of Birkenhead, who 
started the new engines at the tunnel shafts at Birkenhead and 
Liverpool. 

A TRAMWAY is being laid in Chicago with central sunk tube for 
the wire cable for hauling by fixed steam engines—a system which 
has been in successful use for over three years on straight and 
curved lines, and steep gradients, in San Francisco. 

Goops are collected in Mauchester, 188 miles from London, u 
to 8 p.m. by the London and North-Western Company, when their 
express goods train leaves for London. The goods thus forwarded 
are delivered in the City by nine o’clock the next morning, 
being thus done in about twelve hours, or little less time than 
letter service. 

A METHOD of heating passenger cars has been introduced in the 
States by Mr. Graydon. The chief feature in it is that steam is 
taken from the engine and is stored in a reservoir in the luggage 
van, from which it is fed to heating pipes in the passenger carriage, 
making the circuit of the train, returning to the water tender of 
the engine. 


THE second Fontaine locomotive has been reconstructed at the 
Erie repair shops, by its builders of the Grant Works, and placed 
on the Pennsylvania Railroad. It will be used on the fast trains 
between New York and Philadelphia, Fontaine No. 1 is still on 
the Canada Southern Railroad, running between Amhertsberg and 
St. Thomas, and is reported as doing first-class work. 


ON the 27th ult. a special meeting of the Batley Corporation 
was held at the Town Hall, when the ‘own Clerk read a letter from 
Messrs. Nelson, Barr, and Nelson, solicitors to the Great Northern 
Railway Company, stating that the various memorials forwarded 
by the corporation, inhabitants, and Tradesmen’s Association of 
Batley had been carefully considered by the board of directors, 
who had given instructions to their engineers to ascertain the 
~~ practicable route for a railway to Heckmondwike and Cleck- 

eaton. 


THE Swansea and Mumbles Railway prospects are not very 
encouraging. With an authorised capital of £120,000, there was 
a profit of only £561 for the past half-year, and the undertaking 
is said to be un gen in the town. The affairs of the Tramway 
Company, which has had a most troubled and litigious history, are 
hardly less satisfactory. A dividend of 2 per cent. has, however, 
been paid for the last half year, which is the first which the share- 
holders have received. ‘The prospects of the undertaking are, 
however, now decidedly brighter. 


OF the 291 axles which failed on our railways the first half of 
this year, 149 were yo pete viz., 138 crank or driving, and 11 
leading or trailing ; 23 were tender-axles, 109 were wagon-axles, 
and 10 were axles of salt vans. 52 wagons, including the salt 
vans, belonged to owners other than the railway companies. Of 
the 138 crank or driving-axles, 87 were made of iron and 51 of steel, 
The average mileage of 80 iron axles was 181,988 miles, and of 47 
steel axles 172,328 miles. Of the 381 rails which broke, 307 were 
double-headed, 71 were single-headed, 1 was of the bridge pattern, 
and 2 were of the Vignoles’ section ; of the double-headed rails, 
221 had been turned ; 221 rails were made of iron and 160 of steel. 


A CORRESPONDENT describes the scene at the recent fatal col- 
lision at Pannal, and the fearful suffering of several of those who 
were jammed under wreckage by arms or legs. He was himself 
unhurt, and says that with a pinch-bar or hand-lever these people 
might have been easily released. As it was one poor wretch was 
jammed the more as the other was relieved in the endeavours to 

elp without any such assist In accidents of this kind there 
is nothing more useful than a good iron-mounted wood hand-lever 
or two and a small pinch-bar, and surely these would cost so little 
that the companies, for their own benefit, might allow, say, a couple 
of each to form part of tbe outfit of every guard’s van, where they 
would take but little room. 


ALTOGETHER, the number of persons killed and injured on 
railways in the United Kingdom in the course of pu%lic traffic, 
during the six months ending 30th June 1881, as reported to the 
Beast of Trade, was as follows :—Passengers: from accidents to 
trains, rolling-stock, permanent way, &c., killed, 2; injured, 339 ; 
by accidents from other causes, killed, 32 ; injured, 371. Servants 
of companies or contractors : from accidents to trains, rolling-stock, 
permandént way, &c., killed, 4; injured, 75; by accidents from other 
causes, killed, 226; injured, 1092. Persons ing over railways 
at level crossings, killed, 37 ; injured, 14. espassers (including 
suicides), killed, 168; injured, 63. Other ms not coming in 
above classification, killed, 28; injured, 55. Total, killed, 497 ; 
injured, 2009. 

A TUNNEL under the Pyrenees to 
point as nearly as possible equidistant from the Atlantic and Medi- 
terranean is under consideration. The great natural barrier 
between the two countries has, up to the present, only been sur- 
mounted by the iron road at the two extremities of the range pear 
Bayonne and Perpignan. Both these routes necessitate a on 
detour for traffic between the South of France and the Nort ‘of Spain 
The advantages of a direct railroad midway through the Pyrenees 
would be unquestionable. It would develope intercourse between 
neighbouring provinces, and the journey between Paris and Madrid 
would be shattamied ‘by about 100 kilos. ©The initiative is due to 
the Spanish Government, which has introduced a Bill into the 
Cortes authorising the construction of the tunnel and of a railway 
leading from Madeid directly to its entrance.’ The Government of 
King Alfonso offers to provide half the funds for the tunnel on 
condition that France undertakes an equal sharé in the expense. 
If voted by the Cortes, the scheme will, it is said, at once be sub- 
mitted to the French Government, on whose part it will doubtless 
meet with a favourable reception. - Spain is looki 


king up. 

AccoRDING to an abstract of a report on the French railways in 
1880-81, the total number of miles open was 14,750, an increase of 
4°3 per cent., of which 14,343 miles were worked, and earned on an 
average £2868 12s. per mile, which is an improvement of 9°4 per 
cent. on the previous year 1879-80. “The railways are divided into 
five different classes, three of which belong to ‘the six great com- 
panies—the ‘‘ old system,” with average earnings of £4849 per 
mile of road; the “new system,” with “earnings of £1457 6s. per 
mile ; and'the “special system,” with mile. Then come 
the State lines—recently acquired, and including, at the end’ of 
1880, 1400 miles of road—whose ‘earnings ‘per mile aré but 
£611 16s, These roads, in most tases, were taken by the State 
because it did not pay to work then: “Theré remain ‘various 
companies,” owning 529 miles of road, eartiing an average of 
£1099 8s. per mile. The Railroad Gazette gives the average’ earn- 
ing per mile of American roads at the same time as £1461°8s. 
against £2868 12s. by the French roads. Thé‘ average inc on 
American roads over 1879 was 17 per cent. against 9°4 per cent. on 
the I'rench roads, which are considered extremely prosperous. If 
says the Gazette, our railroads had earned as muc t mile as the 
French line, their gross receipts would have been £118,400,00C—but 
it probably means £118,400 ter than they actually were in 1880. 
The French system, however, is ‘strictly limited to the needs of 
the country. Itis probably the richest agricultural country in the 
world, and one of the most prosperotis industrially, but with an 


fie France and Spain at a 


area about the same as that of New York, Pennsylvania, Ohio, 
Indiana, and Illinois together, ‘and with 37,000,00 inhabitants 
against 17,600,000 in those States, it has 14,750 miles of railroad 


against their 30,583. In France there are 2500 people and‘ 13°84 
square miles of land to — one mile of railroad; in the five 
States named there are 575 people and 7°1 square miles of land to 
every mile of railroad 


Staffordshire, 1; 


NOTES AND MEMORANDA. 


THE total product of pig in France in 1879 was 1,400,000 tons, 
which is the smallest quantity which has been turned out since 
1874. The reduction is to some extent due to the falling of in the 
demand for charcoal pig, which in 1879 was only 47,000 tons, 
against 145,000 tons in 1874. In the former year, according to 
La Metallurgie, there were 127 blast furnace works in operation, 
porn 149 in 1878. The total quantity of finished iron—bars, 
sheets, and rails—turned out in 1876 was 857,000 tons. Rails 
showed a reduction of over 23 per cent. on the preceding year. 

THE total annual production of timber in British Columbia is 
stated to be about 200,000,000ft., of which 25,000,000ft. is exported 
to other countries, 25,000,000ft. used at home, and 150,000,000ft. 
sent to California. Professor Dawson estimates that 110,000,000 
acres—or two-thirds of the whole province—are covered with 
timber. The Douglas fir or Oregon pine is the most valuable com- 
mercial tree. It frequently exeeeds 8ft. in diameter above the 
poet. and rises to a height of from 200ft. to 300ft., forming 
arge and dark forests. The western hemlock and red cedar are 
the other important trees of the province, both of which, the 
latter especially, grow to a great size. 

_ COTTONSEED oil at Odeg. has the sp. gr. 0°9406; at 30deg. 
it is only 0°9206. With oil of vitriol it takes a violet tint, whic 
increases on stirring, At the end of twenty-four hours the mix- 
ture becomes thick and deep brown. With sulphuric acid and 
potassium bichromate there is a violent reaction ; sulphurous acid 
evolved, and the oil takes a blood-red colour. At the end of 
twenty-four hours it has become a black solid mass. With caustic 
alkalies—sp. er 1'24—the oil thickens, becomes a straw colour, 
while the alkaline solution separates, and takes a deeper colour. 
If the mixture is stirred with a glass rod the upper layers take a 
blue colour, which gradually passes into a violet. 


Dr. HAHN, of Tiibingen, has recently given the results of some 
researches which he has made into the nature of aérolites, which 
he examines by splitting some specimens into sections, thus render- 
ing them transparent, as described in this column some time ago, 
with reference to the discovery of evidences of organic remains. 
He states that generally speaking aérolites are of two species, the 
one containing iron only, and the other iron and stone together. 
In a few instances, however, stone is the sole component substance. 
Dr. Habn’s researches tend to confirm the accuracy of the cbserva- 
tion of Wochler as to the existence in these meteoric stones of 
hydrocarbon produced by the decomposition of organic substances. 


ANALYSIS of the crude paraffine discovered in New Zealand 
shows that by treatment with hot water 21°5 per cent. of crude 
paraffine may be melted out of it. The residue contains some 
organic matter, and on being subjected to distillation, yields 9 per 
cent. more oils and paraffine, making the total yield 30°5 per cent. 


A sample of crude oil submitted to distillation without any treat- | 


ment with acid or other chemicals gave : Burning oil, 60 per cent.; 
intermediate, 20 per cent.; heavy, 20 per cent. The burning 
oil is, according to the Chemical Review, almost colourless, and the 
first part of the distillate to about half the original was perfectly 
so, and had a rather agreeable odour, while the heavy oil was 
semi-solid from the presence of paraffine. 


AN average crop of spring wheat in the United States is put 
down at 144 bushels to the acre, and this estimate is thought to be 
founded on tolerably accurate data, but the official estimate for 
this year brings it down to 11°74 peracre. This decrease, which is 
but a bushel less to the acre than last year, if it could be relied on, 
would aggregate 41,000,000 bushel he decline in the quantity 
of winter wheat is made to appear still greater. This in spite of 
the increase of acreage from 21,892,000 to 24,149,000 acres ; the 
assumed difference being in the reduction from 13°72 to 12 bushels 
to the acre, and amounting to an aggregate of 25,000,000 bushels. 
According to these figures, the total decrease in the wheat crop, 
as compared with last year, is 93,000,000 bushels. 

ACCORDING to Ryland’s Iron Trade Circular the total number of 

last furnaces in the United Kingdom, built and in blast on 
September 30th, 1881, was 946; total number of furnaces in blast 
September 30th, 1881, 548; decrease in the number built since 
June 30th, 1881, 5; increase in the number in blast since June 
30th, 1881, 6; furnaces blown-in since June 30th, 1881, 21; as 
follows : Cumberland, 4; Derbyshire, 3; Lincolnshire, 1; Lanca- 
shire, 2; Northamptonshire, 2; South Staffordshire, 2; North 
orkshire, 1; South Wales, 3; Scotland, 2. 
Furnaces blown out since June 30th, 1881, 15; Derbyshire, 3; 
Durham, 1; South Staffordshire, 3; South Wales, 6; Scotland, 2. 
Furnaces pulled down since June 30th, 1881, 6 : Derbyshire, 3 ; South 
Wales, 2; Scotland, 1. Furnaces built and in blast since June 
30th, 1881, 1; viz., in South Wales. New furnaces being built at 
pene time, 11: Derbyshire, 1; Lincolnshire, 2; Northamptonshire, 

; North Staffordshire, 2; South Wales, 1; Gloucestershire, 1; 
Northumberland, 1. Since the date of this return the Scotch and 
Middlesbrough ironmasters have blown out furnaces in both districts 
equal to 124 per cent. on those then in blast. 

Wir a view to ascertaining the best steel for the manufacture 
of magnets, determining the most effective degree of hardening to 
be given to it, and choosing the most simple and practical method 
of rendering it magnetic, M. Trouvé has made a series of experi- 
ments. He has cut bars of steel lengthwise, agpotioed them, 
measured their power, and then has hardened them and again 
magnetised them. After again measuring their power, he has 
found that it was increased, so that a magnet, after the second 
Magnetising, will bear a weight which is expressed by the square 
of the weight it was first able to carry, so that if it had a power of 
2, 3, or 4 after the first operation, its capacity would be increased 
to 4, 9, or 16 re tively after the second. Hardening must be 
very regular, and manufacturers of steel for this purpose should 
do the heating in a muffie heated by gas. In order to magnetise, 
M. Trouvé places the steel bars into two solenoids in juxtaposition, 
closing the magnetic circuit by means of two plates of soft iron. 
For generating the current, he employs a battery of six Wollaston 
célls. In this way M. Trouvé has obtained magnets having a uni- 
form power, his rod magnets carrying as high as 12 and even 14 
times their own weight, while with horseshoe magnets it will rise 
to 48 or 56 times the weight. 


THERE are some rather remarkable copper mines in the United 
States. One of these mines in the Keweenan Peninsular 
of Michigan, which projects into Lake Superior, is so excep- 
tional in its wealth of product, that it disturbs all averages 
and relative comparisons, for the general copper mining of the 
country. To producé’'a pound of copper a year requires 62c. 
capital. The value of the annual product is nearly 28 fp cent. of 
the total capital. Since 1870 the product has increased 116°41 per 
cent. in weight, and 70°25 per cent. in value. The number of work- 
men and servants has increased 13°7 per cent., the capital 303 per 
cent., the horse-power 119 per cent., and material 136°5. The 
Lake Superior region has grown from 83 per cent. of the entire 
product in 1870 to 89°71 per cent. in 1880. The gain of product 
per hand is 90 per cent., due, according to the American census 
returns, first to the wonderful productiveness of the mine before 
indicated, and second to improved machinery, especially the dia- 
mond drill’ and the percussion drill driven by compressed air. 
Copper mining requires higher skilled labour than iron mining. 
It employs 80°53 per cent. less hands, uses 50°61 per cent. less 
value of material, and represents 48°61 less capital. The copper is 
worth 38°19 per cent. of the iron mined, but costs 39°92 per cent. 
as inuch labour to raise it. The Western district yet to be reported 
will give near six million pounds product. Michigan ranks first in 
sheets of ingot co ‘45,830,262. Then Vermont, 24,037 lb.; 

orth Carolina, 24,630 1b.; Missouri, 10511b.; Tennessee, 294 lb.; 
Pennsylvania, 289 lb.; Maryland, 82 Ib.; Wisconsin, 62 1b.; a total 
of 61,091,188 lb., valued at 8,842,961 dols. The wages amounted 
to 2,915,103 dols., and 6116 persons were employed, The total capital 
used is 31,675,096 dols, 


MISCELLANEA. 


Tart strange craft, the Livadia, is, it is said, to be taken to 
pieces, and the materials with which she is constructed and fitted 
to be otherwise employed. 

TuE directors of Messrs. Newton, Chambers, and Co., Limited, 
have given notice that no further application for shares in the new 
company will be received after Thursday next, the 10th inst. 

THE Town Council of Accrington have decided to apply to 
Parliament in the ensuing session for powers to construct about 
seven and a-half miles of tramways, extensive intercepting and 
outfall sewers, precipitation works, a branch canal about a mile in 
length, and new store yard with stabling sheds and railway sidings. 
The ~ are being prepared by the borough engineer and surveyor, 
Mr. E. Knowles. 

Part 4 of vol. vi. of the Journal of the British Society of 
Mining Students contains papers on the St. John’s Ambulance 
Association, and its work amongst the mining population, by Mr. 
P. M. Chester; and another on a method of working two seams of 
coal lying near one another, by Mr. J. J. Jordan. Notice is given 
that Mr. W. Howard is now acting as secretary of the society at 
13, Cavendish-street, Chesterfield. 


Two iron lighthouses are being erected by the United States 
Government, one of which, just completed, is situated at the White 
Rock, Narragansett Bay, where the steamer Rhode Island was 
lost. It is of cast iron, and consists of the foundation pier in three 
sections, 8ft. high each, and with 40 pieces in each section. Upon 
the top of the pier is a four-section lighthouse, crowned by the 
lantern, the ‘hile being 69ft. above the water line. Other iron 
lighthouses are to be built for Connecticut and also for Border 
Flats, Fall River. 


THE total number of English ships which appear to have 
foundered or to have been otherwise totally lost on our shores, 
from defects in the ships or their equipments during 1879-80, is 
30; while 68 happened through the errors, &c., of masters, officers, 
crews, or pilots, 97 through stress of weather, and 42 from other or 
unknown causes. The number of casualties arising from the same 
causes during the year, and resulting in serious damage, is as 
follows:—Through defects, 45; errors, 115; stress of weather, 
213; other causes, 126; and the cases of minor damage were, 
through defects, 62; errors, 132; stress of weather, 581; and 
other causes, 163, 

AccorDING to the returns just made by the Roman municipality, 
the population of the city numbered on the 30th of September 
311,674 souls, showing an increase of 1943 inhabitants since the 
30th of June last. During the three months the births, 2118, ex- 
ceeded the deaths, 1474, by 644. The immigrants, 1878, exceeded 
the emigrants, 404, by 1474, exactly counterbalancing the number 
of deaths. The military garrison of 5791 men on the 30th of June, 
has been decreased by 175. These returns show, therefore, an in- 
crease of 66,844 souls in the population of Rome since the Ist of 
January, 1872, in addition to the great influx of Italians between 
the 20th of September, 1870, and that date. 

Or the 780 tires which failed on the railways of the United 
Kingdom during the six months ending 30th June last, 47 were 
engine-tires, 23 were tender-tires, 5 were carriage-tires, 35 were 
van-tires, and 670 were wagon-tires ; of the , D1 belonged 
to owners other than the railway companies ; 581 tires were made 
of iron, and 199 of steel; 28 of the tires were fastened to their 
wheels by Gibson’s patent method, 18 by Beattie’s patent, 10 by 
Mansell’s patent, and 27 by Drummond’s patent, all of whic 
remained on their wheels when they failed ; 682 tires were fastened 
to their wheels by bolts or rivets, of which 5 left their wheels 
when they failed, and 15 tires were secured to their wheels by 
various other methods, none of which left their wheels; 109 tires 
broke at rivet holes,195 in the solid, 2 at the weld, and 474 split 
longitudinally or bulged. 

THE Corporation of Stafford are not happy regarding their water 
supply. Some time back they conducted boring operations at con- 
ieee cost on Stafford Common, at the north end of the town, 
with a view to obtain water from the Bunter, and similar water- 
bearing strata, which were presumed to lie at an immmense depth 
below the Common. The depth it was desired to reach was 1400ft., 
but after several unsuccessful attempts, the borings were aban- 
doned. They then went to the south side of the town toa point 
in the parish of Berkswich, which was mm to supply favour- 
able indications. A well was sunk, and boring was carried down 
to about 150ft. The permians were then come upon, and Professor 
Green has expressed the opinion that it is almost hopeless to 
proceed any further. Yet the Council have just resolved to 2 
down another 50ft., in the hope of something more favourable 
turning up. 

AN extensive shipbuilding yard was opened at Scotwood-on-Tyne 
adjoining the suspension bridge, in February of this year, by 
Messrs. Campbell, Macintosh, and Bowstead, and on the 22nd ult. 
the first ship built above bridge was launched therefrom. At first 
only 100 men were employed, but the number of workmen 
increased to nearly 600, and the spacious yard was completely 
furnished in every department of construction. The keel of this, the 
first vessel, was laid in the middle of April, and was built to the 
order of Mr. C. Brown, shipowner, of Havre, for the purpose of 
general trade. The vessel was constructed under the spar-decked 
rule; the dimensions being, length, 293ft.; breadth, 36ft. 9in.; 
depth of hold, 27ft. Gin.; and the vessel will carry 3200 tons dead 
weight. She is classed 100 Al at Lloyd’s and highest class 
“Veritas.” The engines are by Messrs. Thomas Clark and Co., 
Elswick, and are of 270 nominal and 1350 indicated horse-power. 


Tue trials of the “‘Brush” electric light at Chesterfield have, we 
are informed, been so successful that the corporation have decided 
to dispense with gas entirely, as far as public lighting is concerned, 
and to replace it with the electric light. The contract has been 
secured by Messrs. Hammond and Co., of 110, Cannon-street, 
London, the general agents of the Brush Company. The lightin; 
will be done by means of about twenty-two Brush arc lamps, an 
about seventy Lane Fox incandescent lamps. The annual cost of 
same is guaranteed by the contractors not to exceed the present 
gas bill, and it is claimed that the light will be three times as 
efficient. If it be true that a vastly improved illumination can be 
obtained for the same price as gas in public lighting, the example 
of Chesterfield will be rapidly followed by other towns—in fact, 
we understand that deputations have already visited Chesterfield 
from Derby, Nottingham, Barnsley, Sheffield, and other towns, 
who are now in close negotiation with the contractors for a trial of 
the Brush light, 


A REPORT by Major-General Hutchinson has been sent to the 
Board of Trade, on the accident and collision which occurred on 
the 11th of August, near Abbey Hill junction, Edinburgh, on the 
Edinburgh and Berwick section of the North British Railway, 
when, as the 8.30 p.m. down express East Coast train from King’s 
Cross to Glasgow and the North was starting, after having been 
stopped by signal, from the west end of the Calton tunnel, near 
Waverley station, the couplings between the tenth and eleventh 
vehicles gave way, and the rear seven vehicles ran back for about 
1000 yards, when they came into collision with the 6.5 a.m. special 

nger train from Musselburgh to Edinburgh and Glasgow. 

‘en passengers were injured. The report concludes :—‘‘ An auto- 
matic brake would in this case have been of great service, as the 
brakes on five of the rear seven vehicles—two not being connected 
—would have been at once brought into play upon the sever- 
ance of the couplings taking place, and these vehicles would 
have been immediately stopped. . . . In consequence of 
the falling gradient of 1 in 78, which prevails from near 


Waverley station for a long distance eastwards, it is very 
points should be introduced on the down 
e longest train’s length east of the down 


desirable that 
line not less than t 
home:si 
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CENTRAL QUEENSLAND. 


ROCKHAMPTON, 


FITZROY BRIDGE, 


MR. F. J. BYNLEY, C.E., QUEENSLAND, ENGINEER, 


(For description see page 330.) 
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SUPPLEMENT TO “THE pNGINE 


CONVERSION TABLES FOR FRENCH AN 


(Square Metres and Square Feet; Square Centimetres 


| 
Se Sq. M Sq. Ft. Cm.| Sq. In. | Hectare| Acres Sq. M. | Sq. Ft. |Sq. Cm.| Sq. In. | Hectare} Acres Sq. M. | Sq. Ft. |Sq. Sq. In. | Hectare| Acres Sq. M. | Sq. Ft. |Sq. Sq. In. | Hectare) Acres 
= = = = = = = = = = 0. = = = = = = = = = =~ 

Sq. Ft. | Sq. M. | Sq. In. |3q. Cm.) Acres. atotar Sq. Ft. | Sq. M. | Sq. In. Sq. Cm.} Acres. | Hectare Sq. Ft. | Sq. M. | Sq. In. |Sq. Cm.) Acres. | Hectare Sq. Ft. | Sq. M. | Sq. In. |Sq. Cm.) Acres, | Hectare 

100 | 1076 9°3 15°5 645-1 | 247-1 40°5 3 | 2293- 19°8 33°0 1374° | 526°3 86-2 6 | 30°3 50°5 2103° | 805°6 131°9]} 9 | 4726° 40°8 2882° | 1085: 177-7 
1] 1087- 9-4 15°7 651°6 | 249°6 4 | 2304- 19°9 33°2 1381° | 528°8 86°6 7 | 3520" 50°7 2110° | 808-0 132°3 1440/| 4736- 40°9 68°2 2839° | 1087- 178-4 
2/1098 9°5 15°8 658-0 | 252-1 41°3 5 | 2314 20°0 33°3 1387" | 5381°3 87-0 8 | 3531°  30°5 50°8 2116: | 810°5 132°7] 1 4747" 41°0 68°4 2845- | 1090: 178-5 
1109" 16°0 664°5 | 254°5  41°7 6 | 2325- 20°1 33°5 1393° | 533°8 87-4 9 | 30°6 51°0 2122° | 813°0 133-1] 2 | 41°1 68°5 2852° | 1092 178-9 
4/1119- 9-7 16°1 670°9 | 257-0 7 | 2336- 20°2 33°6 1400° | 536°2 87°8 3552- 30°7 51°2 2129 | 815°5 133°5f 3 | 41°2 68°7 2858" | 1095: 179-3 
5 | 1130° 9-8 16°3 677°4 | 259°5 8 | 2347- 20°3 33°8 1406° | 538°7 88°2 1 | 3563° 51°3 2135 | 817°9 134-0] 4779" 41°2 68°8 2864° | 179-7 
6/1141- 9-8 16°4 683-8 | 261°9 9 | 2357" 20°3 33°9 1413° | 541°2 88°6 3574° 30°8 51°5 2142° | 820°4 134°4— 5 | 4790" 41°3 69°0 2871° | 1100- 180-1 
7|1152- 9-9 16°6 690°3 | 264-4 43°3 2368- 34°1  1419° | 543°6 89-0 3 | 3585- 30°9 51°6 2148 | 822°9 134°8 6 | 4801° 41°4 69°1 2877" | 1102 180-5 
8 1163° 10-0 16°7 696°7 | 266°9 43°7 1 | 2379" 20°5 34°3 1426" | 546°1 89°4 4 | 3595-  31°0 51°8 2155" | 825°3 135°2] 7 | 4812° 41°5 69°3 2884" | 1105- 180-9 
9{1173- 16°9 703°2 | 269°3 44°1 2 | 20°6 34°4 1432° | 548°6 89°8 5 | 3606-3171 51°9 2161: | 827°8 135°6] 8 | 4822- 41°6 69°4 2890° | 1107- 181-3 
110} 1184- 10-2 17°1 =709°6 | 271°8 44°5 3 | 2400° 20°7 34°6 1439" | 551°1 90°2 6 | 8617-  31°2 52°1 | 830°3 136°0] 9 | 4833° 41°7 69°6 2897° | 1110° 181°7 
1] 1195- 10°3 17°2 716°1 | 274°3 44-9 4] 2411- 20°8 34°7 1445" | 553-5 90°6 7 | 3628 31°3 52°2 2174: | 832°8 136°4 4844°  41°8 69°8 2903° | 1112- 182+) 
2] 1206- 10°4 17°4 722°6 | 276°8 45°3 5 | 2422- 34°9 1452° | 556°0 91°0 8 | 3638- 31°4 52°4 | 835°2 136°8 1 | 4855: 41°9 69°9 2910° | 1114: 182-5 
3} 1216- 10°5 729°0 | 279°2 6 | 2433- 21-0 35°0 1458° | 558°5 91-4 9 | 3649°  31°5 52°5 2187° | 837°7 187°2] 2 | 4865- 70°1 | 1117- 182-9 
4] 1227- 10°6 17°7 735°5 | 281°7 7 | 2443- 21-1 35°2 1464° | 560°9 91°9 3660- 31°6 52°7 2193 | 840°2 137°6 |] 3] 4876° 42°1 70°2 2922° | 
5 | 1238° 10°7 17°8 =741°9 | 284°2  46°5 8 | 21°2 35°3 | 563-4 92°3 1 | 3671° 31°7 52°9 2200° | 842°6 138°0 4 | 4887° 70°4 2929° | 1122° 183-7 
6 | 1249- 10°8 18°0 748-4 | 286°6 9 | 2465: 21°3 35°5 1477" | 565°9 92-7 2 | 3681- 31°8 53°0 2206 845°1 138°4] 5 | 42°3 70°5 29385" | 1124- 184+) 
7 | 1259- 10-9 754-8 | 289-1 2476° 35°7 1484° | 568-4 93-1 3 | 3692° 31°9 53°2 2213 847°6 138°8 | 6 | 4909° 42°4 70°7 | 1127" 184-5 
8 1270- 11°0 18°3 761°3 | 291°6 47°8 1 | 2487* 21°5 35°8 1490° | 570°8 93°5 4 | 3703- 32-0 53°3 2219- | 850°1 139°2] 7 | 4919° 42°5 70°8 2948° | 1129° 184-9 
9 1281- 18°4 767°7 | 294-1 48-2 2 | 2497- 21°6 36°0 1497" | 573°3 93-9 5 | 3714 32:1 53°5 2226: | 852°5 139°6 8 | 4930- 42°5 71°0 2955" | 1182° 185-3 
120} 1292- 18°6 774°2 | 296°5 48°6 3 | 2508° 21°6 36°1 1503" | 575°8 6 | 3724° 32-1 53°6 2232: | 855°0 140°0] 9 | 4941° 42°6 | 1184°  185-7 
1 | 1302° 18°8 780°6 | 299°0 49-0 4| 21°7 36°3 1510° | 578°2 7 | 8735- 53°8 2239° | 857°5 140°4 4460| 4952° 71°3 2968" | 186-2 
2/1318- 11°3 18°9 787-1 | 301-5 49°4 5 | 2530- 21°8 36°4 1516° | 580°7 95-1 8 | 3746: 32-3 53°9 2245- | 859-9 140°8 1 | 4962° 42°8 71°5 2974" | 1139° 186-6 
3 | 1824* 19°1 793°5 | 303-9 49°8 6 | 2540- 36°6 1523° | 583-2 95°5 9 | 3757- 32-4 54°1 2252- | 862°4 141°2] 4973° 42°9 71°6 2981° | 1142- 187-0 
4/1335° 11°5 19°2 800-0 | 306-4 50°2 7 | 2551- 22-0 36°7 1529- | 585-6 95°9 3768- 32-5 54°3 2258° | 864°9 141°6 3 | 4984° 43°0 | 1144* 
5 | 1346- 11°6 19°4 806-4 | 308°9 50°6 8 | 2562- 22-1 36°9 1535- | 588-1 96°3 1 | 3778- 32°6 54°4 2264° | 867°4 142°0] 4 | 4995- 43°1 71°9 2993° | 1147-  187°8 
6 1356- 11°7 19°5 812-9 | 311°4 51°0 9 | 2573- 22°2 37°0 1542- | 590°6 96°7 2 | 3789° 32°7 54°6 2271° | 869°8 142°4] 5 | 5005- 43°2 72°1 3000" | 1149° 188-2 
7 | 1367- 11°8 19°7 819°3 | 313-8 51°4 2583° 22°3 87°2 | 593-1 | 3800° 32-8 54°7 2277: | 872°3 142°8] 6] 5016- 43°3 72°2 3006" | 1152- 188-6 
8 | 1878- 11-9 825-8 | 316°3 51°8 1 | 2594- 87°4 1555° | 595°5 =97°5 4|381l- 32-9 54°9 2284° | 874°8 143°3] 7 | 5027- 72°4 3013: | 1154- 189-0 
9 | 1389- 12-0 20°0 832-2 | 318-8 2 | 2605- 22°5 37°5 1561° | 598-0 5 | 3821- 33-0 55°0 2290° | 877°2 143°7 8 | 5038- 43°5 72°5 3019" | 1156- 189-4 
130} 1399- 12-1 20°2 838-7 | 321-2 52°6 3 | 2616- 22°6 37°7 1568° | 600°5 98-3 6 | 3832" 33-1 55°2 2297° | 879°7 144°1] 9 | 5048° 43°6 72°7 | 1159- 189-8 
12-2 20°3 845°1 | 323°7 53-0 4 | 2626- 22°7 37°8 1574° | 602°9 98-7 7 | 3843° 33-2 55°3 2303- | 882°2 144°5 1470| 5059° 43°7 72°9 3032- | 1161° 190-2 
2) 1421- 12°3 20°5 851-6 | 326-2 5 | 2637- 22°8 38°0 1581- | 605°4 99-1 8 | 3854° 55°5 2310° | 884°6 144°9 5070° 43°8 73°0 3039" | 1164- 190°6 
3 | 1482- 20°6 858-0 | 328°7 53°8 6 | 2648- 22°9 38°1 1587" | 607°9 9 | 3864° 33°4 55°6 2316° | 887°1 145°3 | 2] 5081. 43°8 73°2 3045" | 1166" 
4/1442 20°8 864°5 | 331-1 54-2 7 | 2659- 23-0 38°4 | 610°4 100°0 3875° 33-4 55°8 2322: | 889°6 145°7 3 5092- 43°9 73°3 3051" | 1169° 191°4 
5 | 1453-  12°5 20°9 870°9 | 333°6 54°6 8 | 2670° 38°5 1600° | 612°8 100-4 1 | 3886" 33°5 56°0 2829° | 892-1 146-1] 4] 5102° 44°0 73°5 38058 | 1171*  191°8 
6 | 1464- 12°6 21°1 877°4 | 336-1 55-0 2680" 38°7 1606 | 615°3 100°8 2 | 3897- 33°6 56°1 2835: | 894°5 146°5] 5 | 5113- 73°6 3064" | 1174° 1922 
7 | 1475° 21°2 883°8 | 338°5 55°4 2691- 23°2 38°8 1613° | 617°8 101°2 3 | 3907° 56°3 2342: | 897°0 146°9] 6 | 5124- 44°2 73°8 3071° | 1176° 192°6 
8 | 1485: 12°8 21°4 890°3 | 341°0 55°8 1 | 2702- 23°3 38°9 | 620°2 101°6 4| 3918° 56°4 2348° | 899°5 147°3 | 7 | 5135- 44°3 73°9 3077" | 1179" 193°0 
9 | 1496- 12-9 21°5 896°7 | 343°5 56-2 2 | 2713- 23°4 39°1 | 622°7 102-0 5 | 3929- 33-9 56°6 2355" | 902°0 147°7] 8] 5145- 74°1 =3084° | 1181° 193-4 
140} 1507- 13-0 21°7 +903°2 | 345°9 3 | 2723- 23°5 39°2 1632° | 625°2 102-4 6 | 3940- 34-0 56°7 2361° | 904°4 148°1] 9 | 5156° 44°5 74°2 3090" | 1184° 193-8 
1/ 1518- 13-1 21°9 909°6 | 348°4 4 | 2734- 23°6 39°4 1639° | 627°7 102-8 7 | 3950" 56°9 | 906°9 148°5 480 5167" 44°6 3097° | 1186" 194-2 
2) 1529- 13-2 916-1 | 350-9 57°5 5 | 2745° 23°7 39°5 1645" | 630°1 103-2 8 | 3961" 34°2 57°0 2374" | 909°4 148-9] 1) 5178° 44°7 74°6 3103" | 1189° 194°6 
3 | 1539- 13°3 22°2 922°5 | 353-4 6 | 2756- 23°8 39°7 | 632°6 103-6 9 | 3972° 34°3 57°2 2381° | 911°8 149°3 | 2] 5188° 44°8 74°77) 3110" | 1191") :195°1 
4|1550- 13-4 22°3 929°0 | 355°8 7 | 2766- 23°9 39°8 1658- | 635°1 104-0 3983" 57°4 2387" | 914°3 149°7 3 | 5199° 44°9 74°9 3116" | 1194° 195°5 
5 | 1561- 13°5 22°5 935°4 | 358°3 58-7 8 | 2777- 24-0 40°0 1664- | 637°5 104-4 1 | 3994°  34°5 57°5 2393° | 916°8 150-1] 4] 5210° 75°0 3122° | 1196° 195°8 
6 | 1572- 22°6 941°9 | 360°S 59-1 x 2788" 24°1 40°1 1671° | 640°0 104°8 2 | 4004" 34°6 57°7 2400° | 919°3 150°5 | 5 | 5221- 45°1 75°2 3129" | 1198° 196-3 
7 | 1582- 948°3 | 363-2 59°5 2799- 40°3 1677" | 642°5 105-2 3 | 4015° 34°6 57°8 2406° | 921°7 151°0] 5231° 45°1 75°3 | 1201°  196°7 
8 | 1593-  13°7 22°9 954°8 | 365°7 59-9 1 2809- 24°2 40°5 1684° | 645°0 105-6 4 | 4026° 58°0 2413° | 924°2 151°4] 7 | 5242° 45°2 75°5 | 1203°  197°1 
9 | 1604- 23°1 961°2 | 368°2 2 | 2820- 24°3 40°6 1690° | 647-4 106-0 5 | 4037" 34°8 58-1 2419 926°7 151°8 | 8 | 5253° 45°3 75°6 | 1206° 197°5 
150; 1615: 13-9 23°3 967°7 | 370°7 3} 2831- 40°8 1697° | 649°9 106-4 6 | 4047" 34-9 58°3 2426° | 929°1 152°2] 9 | 45°4 75°8 3155° | 1209 197°9 
1 | 1625- 23°4 974°2 | 373°1 4 | 2842- 24°5 40°9 1703° | 652°4 106-8 7 | 4058- 35-0 58°4 2432° | 931°6 152°6 4490] 5275: 76°0 3161" | 1211° 198°3 
2 1636- 14-1 23°6 980°6 | 375°6 61°5 5 | 2853-  24°6 1710° | 654°8 107-2 8 | 4069" 35-1 58°6 2439° | 934°1 153-0} 1 | 5285° 45°6 76°1 3168" | 1213" 198°7 
3 | 1647* 23°7 987-1 | 378-1 61°9 6 | 2863- 24°7 41°2 1716- | 657°3 107-7 9 | 4080° 35°2 58°7 2445: | 936°5 153°4] 2] 5296- 45°7 76°3 =3174° | 1216° = 199°1 
4/1658" 14°3 23°9 993°5 | 380°5 62°3 7 | 2874° 24°8 41°4 | 659°8 108-1 4090" 35°3 58°9 2452° | 939°0 153°8] 3 | 5307- 45°8 76°4 3181° | 1218° 199°5 
5 | 1668° 24°0 1000- | 383°0 62°7 8 | 2885- 24°9 41°5 | 662°3 108-5 1 | 4101" 59°1 2458° | 941°5 154°2] 4] 5318° 45°9 76°6 3187° | 1221" 199°9 
6 | 1679° 14°5 24°2 1006 385°5 63°1 9 | 2896- 25°0 41°7 1735- | 664-7 108-9 2|4112° 35°5 59°2 2464° | 944°0 154-6] 5 | 5328° 46°0 76°7 3193° | 200°3 
7 | 1690- 14°6 24°3 1013° 388°0 63°5 2906- 25-1 41°9 1742° | 667°2 109°3 3 | 4123° 35°6 59°4 2471° 946°4 155-0] 6 | 5339° 46°1 76°9 3200° | 1226- 200°7 
8|1701- 14°7 24°5 1019° | 390°4 63-9 2917° 25°2 42°0 1748° | 669°7 109°7 4 | 4133" 35°7 59°5 2477 948°9 155°4] 7 | 5350" 46°2 77°0 3206" | 1228° 201°1 
9/1712 14°8 24°6 1026- | 392°9 64°3 2 | 2928- 25°3 | 672-1 110°1 5 | 59°7 2484° | 951°4 155-8] 8 | 46°3 77°2 =3213° | 1231°  201°5 
160} 1722- 14-9 24°8 1032- | 395-4 64°8 3 | 2939- 25°4 42°3 1761° | 674°6 110°5 6 | 4155° 59°8 2490° | 953°8 156°2] 9 | 5371° 46°4 77°3 3219° | 1233° 201°9 
1 | 1733- 15-0 25°0 1039° | 397°9 4] 2949° 25°4 42°5 1768° | 677°1 110°9 7 | 4166- 36-0 60°0 2497° | 956°3 156°6 5382- 77°5 | 1236° 202°3 
2/1744" 15-0 25°1 1045- | 400°3 65°6 5 | 2960- 25°5 42°6 1774° | 679°6 111°3 8 | 4177" 36°0 60°1 2503 958-8 157°0 | 1 | 5393- 46°5 77°7 | 1238° 
3|1755° 15-1 25°3 1052- | 402°8 66-0 6 | 2971- 25°6 42°8 1781° | 682°0 111°7 9 | 4187" 60°3 2510 961°3 157°4] 2 | 5404° 46°6 77°8 3239° | 1240" 
4/1765" 25°4 1058° | 405°3 7 | 2982° 25°7 42°9 1787" | 684°5 112-1 4198- 36-2 60°5 2516 963°7 157°8 | 3 | 5414° 46°7 78°0 3245° | 1243: 203°6 
5 | 1776°. 15°3 25°6 1064- | 407°7 66°8 8 | 25°8 43°1 1793° | 687-0 112°5 1 | 36°3 60°6 2522 966°2 158°2] 4 | 5425- 46°8 78°1 3251" | 1245" 204°0 
6 | 1787" 15-4 25°7 1071° 410°2 67°2 9 | 25°9 43°2 1800° | 689°4 112-9 2 | 4220° 36°4 60°8 2529° | 968°7 158°6] 5 | 5436° 46°9 78°3 3258" | 1248" 204°4 
7 | 15°5 25°9 1077 412°7 67°6 280 | 3014" 26°0 43°4 1806° | 691°9 113°3 3 | 4230- 36°5 60°9 2535: | 971°1 159°0 | 6 | 5447- 47°0 78°4 3264° | 1250° 204°8 
8 | 1808- 26°0 1084- | 415°1 1 | 3025° 26°1 43°6 1813° | 694°4 113-7 4 | 4241- 36°6 61°1 2542 973°6 159°4 7 | 5458°  47°1 78°6 3271° | 1253" 205-2 
9|1819° 15°7 26°2 1090- | 417°6 2 | 3036- 26°2 1819° | 696°8 114-1 5 | 4252° 36°7 61°2 2548 976-1 159°8 | 8 | 5468- 47°2 78°7 8277° | 1255° 205°6 
170} 1830- 15-8 26°4 1097- 420°1 68°8 3 | 3046° 26°38 43°9 1826 | 699°3 114°5 6 | 4263° 36°8 61°4 2555: | 978°6 160°3 9 | 5479° 47°3 78°9 3284" | 1258 206°0 
1 1841- 15-9 26°5 1103- 422°6 69°2 4 | 3057- 44-0 1832: | 701°8 114-9 7 | 4273° 36-9 61°5 2561° | 981°0 160°7 5490° 47°4 79°1 3290° | 1260° 206°4 
2/1851" 26°7 1110- | 425°0 69°6 5 | 3068- 26°5 44°2 1839° | 704°3 115°3 8 | 4284- 61°7 2568- | 983-5 161°1] 1] 5501° 47°5 79°2 | 206°8 
3 | 1862° 16-1 26°8 427°5 70°0 6 | 3079- 26°6 44°3 1845° | 706°7 115°7 9 | 4295- 61°8 2574° | 986°0 161°5 5511° 47°6 79°4 3303- | 1265° 207°2 
4/1873" 27°0 1123- | 430°0 70°4 7 | 26°7 44°5 1852° | 709°2 116°1 [400] 4306- 37-2 62°0 2581° | 988°4 161°9 3 | 5522: 47°7 79°5 3310° | 1268° 207°6 
5 | 1884- 16°3 27°1 1129- 432°4 70°8 8 | 3100° 26°8 44°6 1858° | 711°7 116°5 1 | 4316- 37°3 62°2 2587: | 990°9 162°3 4] 5533° 47°8 79°7 3316" | 1270° 208°0 
6 | 1895- 16°3 27°3 1135- 434°9 71°2 9 311l° 26°8 44°8 1864: | 714°1 117-0 2 | 4827° 37°3 62°3 2593° | 993-4 162°7 | 5 | 5544° 47°8 79°8 3322° | 1273° 
7 | 1905- 27°4 1142- | 487°4 71°6 3122- 45°0 1871° | 716°6 117°4 3 | 4338° 62°5 2600° | 995°9 163-1] 6 | 5554° 47°9 80°0 3329° | 1275° 208°8 
8 1916- 16°5 27°6 | 439°9 72-0 1 | 3132- 45°1 1877" | 719°1 117°8 4 | 4349° 37°5 62°6 2606° | 998°3 163°5] 7 | 5565° 48°0 80°1 3335° | 1278: 209°2 
9 | 1927- 16°6 27°7 | 442°3 72-4 2 | 3143° 45°3 1884° | 721°6 118°2 5 | 4360° 37°6 62°8 2613: | 163°9] 8 | 5576: 48°1 80°3 3342° | 1280° 209°6 
180 | 1938- 27°9 1161- | 444°8 72°8 3 | 27°2 45-4 1890° | 724-0 118°6 6 | 4370" 62°9 2619° | 1003- 164°3] 9 | 5587° 48°2 80°4 3348: | 1282° (210°0 
1} 1948- 16°8 28°1 1168° | 447°3 73°2 4 | 3165- 45°6 1897° | 726°5 119°0 7 | 4381" 37°8 63°1 2626: | 1006: 164°7 [620] 5597°  48°3 80°6 3355" | 1285 210°4 
2] 1959- 16°9 28°2 1174° | 449°7 5 | 3175° 27-4 45-7 1903° | 729-0 119°4 8 | 4392° 63°2 2632: | 165°1] 5608° 80°8 3361" | 1287- 210°8 
17°0 28°4 1181° | 452°2 74:1 6 | 3186" 27°5 1910° | 731°4 119°8 9 | 4403° 63°4 2639° | 1011- 165°5] 2] 5619° 48°5 80°9 3368: | 1290° 211°2 
4/1981° 17°71 28°5 1187° | 454°7 74°5 7 | 3197" 27°6 46°0 1916° | 733-9 120-2 4413° 38-1 63°6 2645: | 1013- 165°9] 3 | 5630" 48°6 81°1 3374° | 1292° 211°6 
5|1991° 17°2 28°7 1193- | 457°2 74-9 8 | 3208° 27°7 46°2 1922° | 736°4 120°6 1 | 4424° 63°7 2652° | 1016- 166°3] 4 | 5640° 48°7 81°2 3381-° | 1295° 2121 
6 | 2002° 17°3 28°8 1200- 459°6 9 | 3219" 27°8 46°3 | 738°9 121-0 2 | 4435- 63°9 2658: | 1018° 166°7 5 | 5651° 48°8 81°4 3387° | 1297° 
7} 2013" 17°4 28°9 1206- | 462°1 75°7 4800) 3229- 46°5 1935° | 741°3 121°4 3 | 4446" 38°4 64°0 2664° | 1021- 167°1] 6 | 5662- 48°9 81°5 3393° | 1300° 212°9 
8 | 2024- 17°5 29°1 1213- | 464°6 1 | 3240° 28-0 46°7 1942° | 743°8 121°8 4 | 4456- 38°5 64°2 2671- | 1023- 167°5] 7 | 5673° 49°0 81°7 3400° | 1302° 213°3 
9 | 2034- 17°6 29°3 1219 467°0 76°5 2 | 3251° 28-1 46°8 | 746°3 122°2 5 | 4467" 38°6 64°3 2677° | 167°9] 8 | 5684- 81°8 3406° | 1305° 213°7 
2045- 17°6 29°5 1226- | 469°5 76°9 3 | 3262° 28°71 47°0 1955° | 748°7 122°6 6 | 4478° 38°6 64°5 2684: | 168°3] 9 | 5694° 49°1 82°0 3418° | 1307" 
1 | 2056- 17°7 29°6 1232- | 472°0 77°3 4 | 3272" 1961° | 751°2 123-0 7 | 4489" 38°7 64°6 2690: | 1030- 168°7 5705: 49°2 82°2 8419° | 1310" 214°5 
2 | 2067" 17°8 29°8 1239° | 474°5 77°7 5 | 3283° 28.3 1968- | 753°7 123-4 8 | 4499"  38°8 64°8 2697- | 1083- 169°2] 1 | 5716° 49°3 82°3 3426° | 1312° 214°9 
3 | 17°9 29°9 1245- | 476°9 6 | 3294- 47°4 1974° | 756°2 123-8 9 | 4510" 38°9 64°9 2703- | 1035: 169°6 | 5727° 49°4 82°5 3432: | 1815°  215°3 
4] 30°1 1252- 479°4 78°5 7 | 3305°  28°5 47°6 1981° | 758°6 124°2 1490| 4521- 39-0 65°1 2710° | 170°0 3 5737- 49°5 82°6 3439° | 13817°  215°7 
5 | 2099" 18-1 30°2 1258- 481°9 8 | 3315" 28°6 47°7 | 761°1 124°6 1 | 45382" 39°1 65°3 2716: | 1040- 170°4§ 4 | 5748° 49°6 82°8 38445: | 1320° 
6 | 2110° 18-2 30°4 1264° | 484°3 79°3 9 | 3326" 28°7 47°9 1993° | 763°6 125-0 2 | 4543- 39°2 65°4 2722 | 170°8] 5 | 5759° 49°7 82°8 3451° | 1322 216°5 
7 | 18°3 30°5 1271° 486°8 79°7 3337- 48-1 2000° | 766°0 125-4 3 | 4553" 39°3 65°6 | 1045: 171°2] 6 | 5770° 49°8 83°0 3458: | 1325° 216°9 
8 | 2131- 18°4 30°7 1277- 489°3  80°1 1 | 3348" 28°9 48°2 2006° | 768°5 125-9 4 | 4564- 39°4 65°7 2735° | 171°6 7 | 5780" 49°9 83°1 8464° | 1327°  217°3 
9 | 2142° 18°5 30°8 1284- | 491°7 80°5 2 | 3358- 2013° | 771°0 126°3 5 | 4575" 39°5 65°9 2742- | 1050° 172°0] 8 | 5791: 83°3 3471: | 1329°  217°7 
2153- 18°6 31°0 1290° | 494°2 80°9 3 | 3369" 29°1 2019° | 773°5 126°7 6 | 4586° 39°6 66°0 2748: | 172°4] 9 | 5802° 50°1 83°4 38477° | 1332° 
1] 18°7 31°2 1297- | 496°7 81-4 4 | 3380" 29°2 48°7 2026° | 775°9 127°1 7 | 4596- 39°7 66°2 2755: | 1055: 172°8 1640| 5813: 50°2 3484° |  218°5 
2 | 2174" 18°8 31°3 1303- | 499-2 81°7 5 | 3391° 48°8 2032° | 778°4 127°5 8 | 4607- 39°8 66°3 2761: | 1058° 173°2] 1 | 50°3 83°9 3490° | 1337° 218°9 
3 | 2185° 18-9 31°5 1310° | 501°6 82°2 6 | 3402" 29°4 48°9 2039° | 780°9 127°9 9 | 4618- 39°9 66°5 2768° | 1060° 173°6} 2 5834° 50°4 3497" | 1339" 219°3 
4 | 2196 19°0 31°6 1316° | 504°1 82°6 7 | 3412" 49°1 2045° | 783°2 128°3 [4380] 4629- 66°7 2774: | 1063* 174°0] 3] 5845° 50°4 84°2 3503° | 1842° 219°7 
5 | 2207- 19-0 31°8 1323- | 506°6 8 | 3423" 29°5 49°3 2052° | 785°8 128°7 1 | 4639" 40°0 66°8 2781° | 1065° 174°4] 4 | 5856° 50°5 84°38 3510° | 1344°  220°1 
6 | 2217° 31°9 1329° | 509°0 83°4 9 | 3434° 29°6 49°4 2058° | 788°3 129°0 2 | 4650" 40°1 67°0 2787: | 1068° 174°8] 5 | 5867° 50°6 84°5 3516° | 1847" 220°6 
7 | 2228- 19°2 32°1 1335- | 511°5 83°8 3445- 29°7 49°6 2064° | 790°7 129°5 3 | 4661° 40°2 67°1 2798° | 175°2] 6 | 5877: 50°7 3522° | 1349" 221-0 
8 | 19°3 32°2 1342° | 514°0 1 | 3455" 49°8 2071° | 793°2 129°9 4 | 40°3 67°3 2800° | 1072° 175°6] 7 | 5888- 50°8 84°8 3529° | 1352° 221°4 
9 | 2250" 19°4 32°4 1348 516°5 84°6 2 | 3466° 29°9 49°9 2077° | 795°7 130°3 5 | 4682° 40°4 67°4 2806° | 1075* 176°0] 8 | 50°9 84°9 3535° | 221°8 
210) 2261- 19°5 32°6 1355" | 518°9 85°0 3 | 3477-  30°0 50°1 2084° | 798°2 130°7 6 | 4693" 40°5 67°6 2818: | 1077° 176°4] 9 5910° 51°0 85°1 3542° | 1857" 222°2 
1 | 2271° 19°6 32°7 1361" | 521°4 85-4 4 | 3488- 30°1 50°2 2090° | 800°6 131°1 7 | 4704" 40°6 67°7 2819° | 1080" 176°8 1650} 5920° 51°1 85°3 3548° | 1859° 222°6 
2 | 2282° 19°7 32°9 1368° | 523°9 85°8 5 | 30°2 50°4 2097° | 803°1 131°5 8 | 4715°  40°7 67°9 2826° | 1082° 177°3] 5931° 51°2 85°4 3555" | 1862° 223°0 
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TE ENGINEER,” NOVEMBER 4, 1881, 


H AND ENGLISH MEASURES.—No. Il., AREA. 


ware Centimetres and Square Inches; Hectares and Acres.) 


Acreg Sq. M. | Sq. Ft. |Sq. Cm.| Sq. In. |Hectare| Acres. Sq. M. | Sq. rt Sq. In. | Hectare! Acres Sq. M. | Sq. Ft. Cm.| Sq. Acres Sq. M. | Sq. Ft. |Sq. Cm.) Sq. In, | Hectare Aczes 
= INo| = = = = = = 0. = = = = = = 0. = = = = = = No. = = = = = = 
wre Sq. Ft. | Sq. M. | Sq. In. |Sq. Cm.} Acres. | Hectare Sq. Ft. | Sq. M. | Sq. In. |Sq. Cm.} Acres. | Hectare Sq. Ft. | Sq. M. | Sq. In. |Sq. Cm.) Acres. | Hectare Sq. Ft. | Sq. M. | Sq. In. Sq. Cm.) Acres. | Hectare 

177°7] 2 | 5942" 51°38 | 85°6 3561- | 1364- 223-4] 4/7147- 61°7 | 102°9 4284- | 1641- 268-7] 6 | 8353° . | 120°3 5006- | 1918- 314-0] 8 | 9559° | 187-6 5729° | 2194° 359°4 
1781} 3 | 5953- 51°4 | 85°7 | 1367- 223°8 | 5 | 61°8 | 103-1 4290- | 1643- 269-1] 7 | 8364° 72°2 | 120°4 5013° | 1920- 314:4] 9 9569- | 137°8 5735° | 2197- 359-8 
178-5 | 4 | 59638" 51°5 | 85°9 3574: | 1369- 224-2] 6 7169- 61°9 | 103-2 4297- | 1646- 269-5] 8 | 72°3 | 120°6 5019° | 1928- 314°8 | 9580- 82:7 | 138-0 5742: | 2199° 360-2 
178-9] 5 | 5974" 51°6 | 86°0 3581- | 224-6} 7] 7180- 62°0 | 1034 4303- | 1648- 269-9] 9 | 8385° 72°4 | 120-7 5026- | 1925- 315-3] | 138-1 5748- | 2202° 360°6 
1793 | 6 | 5985°  51°7 | 3587- | 1374- 225-0} 8] 7191° 62°0 | 1038°5 4810° | 1651- 270-3 J780| 8396- 72°5 | 120°9 5032- | 1927- 315-7] 2 9602- 82-9 | 138-3 5755: | 2204- 361-0 
179-7] 7 | 5996° 51°7 | 86°3 8598- | 13876- 225-4] 9 | 7201- 62:1 | 103-7 4316- | 1653- 270-7] 1 | 8407° 72°6 | 121-1 5039- | 19380- 316-1] 3 9613- 83-0 | 188-4 5761° | 2207- 361°4 
180°] 8 | 6006- 51°8 | 86°5 8600- | 1379: 225-8 [670 7212 62°2 | 103°9 4822- | 1656- 271-1] 8418° 72°6 | 121-2 5045: | 1932- 316-5] 4 9623- 83-1 | 138-6 5768- | 2209° 361°8 
180-5} 9 | 6017" 51°9 | 3606: | 13881- 226°2] 1 | 7223- 62°3 | 104-0 4829- | 1658- 271-5] 3 | 8428° 72°7 | 121-4 5051- | 1935- 316-9] 5 | 9634: 83-1 | 138°7 5774: | 2212° 362-2 
180-9 1560 | 6028" 52°0 | 86°8 3613° | 1384- 226°6 | 2 | 7284- 62°4 | 104-2 4835° | 271-9] 4 | 8439° 72°8 | 121°5 5058- | 1937- 317-3] 6 | 9645- 83-2 | 138-9 5780° | 2214- 362-6 
181-3] 1 | 6039° 52-1 87°0 3619° | 1386- 227-0] 3] 7244- 62°5 | 104°3 4342- | 1663: 272-3] 5 | 8450° 72-9 | 121-7 5064: | 317°7] 7 | 9656- 83°3 | 189°0 5787: | 2217- 363-0 
181:7 2| 6050° 52:2 | 87°1 3626- | 1389- 227-4 4 | 7255 62°6 | 104°5 | 1666- 272-8] 6 | 8461° 73°0 | 121-8 | 1942- 318°1] 8 | 9666- 83-4 | 139-2 5793- | 2219- 363-4 
182°] | 3 | 6060" 52°3 | 87°3 3632- | 1391- 227-8] 5 | 7266- 62°7 | 104°6 4355- | 1668- 273-2] 7 | 73°1 | 122-0 5077: | 1945- 318-5] 9 | 9677- 83-5 | 139-3 5800- | 2222- 363°8 
182-5} 6071- | 87°4 3639° | 1894- 6 | 7277- 62°8 | 104°8 4361- | 1670- 273-6] 8 | 8482° 73-2 | 122-1 5084° | 1947- | 9688- 83-6 | 139-5 5806: | 2224- 364-2 
182-9} 5 | 6082- 52°5 | 87°6 3645- | 1396- 228-6 | 7 | 62°9 | 104-9 4368- | 1673- 274-0] 9 | 8493° 73°3 | 122-3 5090° | 1950- 319°3] 1 | 9699- 83-7 | 139-7 5813- | 2226- 364°6 
183-3 | 6 | 52°6 | 87°7 3651- | 1399- 229-0 | 8 | 7298: 63°0 | 105°1 4374: | 1675- 274-4 {790} 8504- | 122-5 | 1952- 319°7] 2| 9709- 83-8 | 139-8 5819- | 2229- 365-0 
183:7} 7 | 6103- | 3658: | 1401- 229°5 | 9 | 7309- | 105-2 4380° | 1678- 274-8] 8515- 73-5 | 122-6 5108° | 1955- 320-1] 9720- 83-9 | 140-0 5826- | 2231- 365-4 
] 8 | 6114° -| 88°0 3664: | 1404- 229-9 1680} 7320° | 105-4 4887: | 1680: 275:2] 8525° 73-6 | 122-8 5109° | 1957- 320°5] 9731: 84:0 | 140°1 5832- | 2234- 365-8 
184-5} 9 | 6125° 52-9 | 88°2 3671: | 1406- 230°3} 1 | 7330° 63°3 | 105-6 4393- | 1683- 275-6} 3 | 8536- 73-7 | 122-9 5116° | 1960- 320-9] 5 | 9742- 84-1 | 140°3 5838: | 2236- 366°2 
184-9 6136- 53-0 | 88-4 3677: | 230-7] 2| 7341- 63-4 | 105-7 4400- | 1685- 276-0] 4| 8547- 73-8 | 123-1 5122- | 1962- 321-3] 6 | 9752- 84-2 | 140-4 5845- | 2239- 366-6 
185-3} 1 | 6146- 53-0 | 88°5 3684° | 1411- 281-1 3 | 7352: 63-4 | 105-9 4406- | 1688- 276-4] 5 | 8558° 73-9 | 123-2 5129- | 1965- 321°7] 7 | 9763- | 140°6 5851° | 2241- 367-0 
185°7] 2| 53-1 88°7 3690° | 1413- 231-5] 4 | 7368- 63-5 | 106°0 4413- | 1690° 276°8] 6 | 8568" 73-9 | 123-4 5135- | 1967- 322-1] 8 | 9774: 84°4 | 140°7 5858 | 2244- 367-4 
186-2] 3 | 6168: 53-2 | 88°8 3697- | 1416- 231°9] 5] 7374- 63-6 | 106-2 4419- | 1693: 277-2] 7 | 8579" 74-0 | 123-5 5142- | 1969- 322°5] 9 | 9785- 84-4 | 140-9 5864: | 2246- 367°9 
186-6] 4 | 6179" 53-3 | 89°0 3703- | 1418- 282°3] 6 | 7384- 63°7 | 106-3 | 1695- 277-6 | 8 | 8590° 74:1 | 123-7 5148° | 1972° 322°9] 9796- | 141-1  5871- | 3683 
187-0] 5 | 6189° 53-4 | 3710- | 1421: 282-7] 7 | 7395: | 106-5 4432- | 1698- 8601° 74-2 | 123-8 5155- | 1974- 323-3] 1 | 9806- 84-6 | 141-2 5877- | 2251- 368°7 
187-4] 6 | 6200° 53-5 | 89°3 8716- | 1423: 233°1] 8 | 7406- 63:9 | 106-6 4439° | 1700- 278-4 8611- 74-3 | 124-0 5161° | 1977- 323-7] 2 | 9817- 84°7 | 141°4 5884- | 2254- 369-1 
187-8} 7 | 6211° 53-6 89°4 3722: | 1426- | 106-8 4445- | 278-8] 1 | 8622° 74-4 | 124-2 5168° | 1979- 324-1 3 | 9828- | 141-5 5890° | 2256- 369°5 
1882] 8 | 6222- 53-7 | 89°6 3729- | 1428- 233-9 1690} 7427- | 107-0 4451- | 1705- 279-2] 2 | 8633- 74-5 | 124-3 5174° | 1982- 324-6} 9839- 84°9 | 141°7 5897- | 2259° 369-9 
188-6] 9 | 6233° 53-8 | 89°7 | 1431- 234°3 | 1 | 7438- | 107-1 4458- | 1708- 279-6] 3 | 8644° 74-6 | 124-5 5180" | 1984- 325-0] 5 | 9849- 85-0 | 141°8 5903° | 2261- 370°3 
189°0 [580 | 6243- 53-9 | 89°9 3742° | 1433- 234°7 2 | 7449" 64°3 | 107°3 4464- | 1710- 280-0] 4 | 74-7 | 124-6 5187- | 1987- 325-4] 6 | 9860° | 142°0 5909° | 2264- 370°7 
189°4} 1 | 6254- 54-0 | 90°1 3748° | 1436- 235-1] 3 | 7460° | 107°4 4471° | 1712- 280-4] 5 | 8665" 74-8 | 124-8 5193- | 1989- 325-7] 7 | 9871- 85-2 | 142°1 5916- | 371-1 
189-8} 2 | 6265- 54°} 90°2 3755° | 1438: 2385°5 | 4] 7470- 64°5 | 107°6 4477: | 1715: 280-8] 6 | 8676° 74-9 | 124-9 5200- | 1992- 326-2] 8 | 9882- 85-3 | 142°3 | 2268- 371-5 
190°2] 3 | 6276- 54-2 | 90°4 38761° | 1441- 235°9] 5 | 7481° 64°6 | 107°7 | 1717- 281-3] 7 | 8687° 75-0 | 125-1 5206- | 1994- 326-6 9 | 9892- 85-4 | 142°4 5929° | 2272- 371-9 
190°6] 4 | 6286- 54-3 | 90°5 3768: | 1443- 236°3] 6 | 7492° 64°7 | 107-9 4490° | 1720- 281-7] 8 | 8698° 75-1 | 125-2 5213- | 1997- 327-0 | 9903- 85-5 | 142-6 5935° | 2273- 372°3 
191-0] 5 | 6297- 54:3 | 90°7 38774: | 1446: 236°7] 7 | 7508- | 108-0 4497: | 1722- 8708° 75-2 | 125-4 5219- | 1999- 327-4] 9914- 85-6 | 142°8 5942° | 2276- 372°7 
1914] 6 | 54-4 | 90°8 3780° | 1448- 237°1 8 | 7513° 64°8 | 108-2 4503- | 1725- 282-5 1810} 8719° 75-3 | 125-6 5226- | 2002- 327-8} 2 9925: 85-7 | 142°9 5948: | 2278 373-1 
1918} 7 | 54-5 | 91°0 8787- | 1451: 237°6 9 | 64°9 | 4509: | 1727- 282-9} 1 | 8780° | 125-7 5282- | 2004- 328-2] 3 | 9935- | 1438-1 5955- | 2281- 378°5 
192°2] 8 | 6329- 54-6 | 91°1 3793° | 1453- 238-0 [700] 7535: 65-0 | 108-5 4516- | 1730° 283°3] 2 | 8731° | 125-9 5239. | 2007- 328-6] 4 | 9946- | 143°2 5961- | 2283° 373-9 
192°6} 9 | 6340" 54-7 | 91°3 3800" | 1455* 238°4] 1 | | 108-6 4522- | 1732: 283-7] 3 | 8741" 75-5 | 126-0 5245- | 2009 329°0] 5 | 9957- | 143-4 5968- | 2286- 374°3 
1930 1590 | 6351: 54-8 | 91°5 3806° | 1458- 238°8 | 2 | 7557° 65°2 | 108°8 4529° | 1735: 284°1] 4 | 8752" 75-6 | 126-2 5251- | 329-4] 6 | 9968- 86-0 | 148°5 5974: | 2288° 374°7 
193°4] 1 | 6362: 54-9 | 91°6 3813° | 1460- 239°2] 3 | 7567- 65°3 | 109-0 4535- | 1737: 284-5] 5 | 8773" 75-7 | 126-3 5258- | 2014- 329-8} 7 | 86-1 | 143-7 5980° | 2291° 375-1 
193-8] 2| 6372- 55-0 | 91°8 3819° | 1463: 239°6] 41] 65-4 | 109-1 4542° | 1740- 284°9] 6 | 8784° 75-8 | 126-5 5264: | 2016- 330-2} 8 | 9989- 86-2 | 143°8 5987° | 2293- 375-5 
194°2] 3 | 6383: 55-1 | 91°9 3826" | 1465- 240°0] 5 | 7589° 65°5 | 109°3 4548- | 1742- 285-3] 7 | 8794" 75-9 | 126-6 5271- | 2019- 330-6] 9 /10000° 86-3 | 144-0 5993- | 2296- 375-9 
194°6] 4 | 6394- 55-2 | 92°1 | 1468- 240°4] 6 | 7600° 65°6 | 109°4 4555° | 1745- 285°7] 8 | 8805" 76-0 | 126-8 5277- | 2021- 3381-0 | 930 |10011- 86-4 | 144-2 6000- | 2298° 376°4 
195°1] 5 | 6405: 55-3 | 92°2 3839° | 1470° 240°8 | 7 | 7610" | 109-6 4561- | 1747- 286-1] 9 | 8816" 76-1 | 126°9 | 2024- 331-4] 1 /10022- 86°5 | 144°3 6006- | 2301° 376°8 
1955] 6 | 6416- 55-4 | 92°4 3845° | 1473- 241-2] 8 | 7621- | 109°7 4568- | 1750- 286-5 |820| 8827" 76-2 | 127-1 5290° | 2026- 331-8] 2 86°6 | 144°5 6013- | 377-2 
195°8] 7 | 6426- 55-5 | 92°5 8851° | 1475- 241°6 | 9 | 7632- | 109°9 4574° | 286-9] 1 | 8887" | 127°3 5297- | 2029- 332-2] 3 /10043- | 144°6 6019° | 2306° 377°6 
196°3] 8 | 6437- 55-6 | 92°7 3858° | 1478- 242-0 F710] 7643-660 | 110°1 4580° | 1754- 287-3] 2 | 8848" 76-4 | 127°4 5303- | 2031- 382-6] 4 /10054- | 144°8 6026- | 2308° 378°0 
196°7] 9 | 55-6 | 92°8 3864° | 1480° 242°4] 1] 7653° | 110°2 4587: | 1757- 287-7] 3 | 8859" 76-5 | 127°6 5309° | 2034- 333-1] 5 |10065- | 144°9 6032- | 2310° 378°4 
197°1 1600} 55-7 | 93-0 3871° | 1483- 242-8] 2] 7664: 66:1 | 110°4 4593- | 1759- 288°1] 4 | 8870° 76-5 | 127-7 5816- | 2036- 333-5] 6 |10075- 87-0 | 145°1 6038- | 2313- 378-8 
197°5} 1 | 6469- 55-8 | 93:2 3877° | 1485- 243°2] 3 | 7675° 66°2 | 110°5 4600° | 1762: 288°5] 5 | 8881" 76°6 | 127-8 5322- | 2039° 333-9] 7 |10086- 87-0 | 145°2 6045- | 2315- 379-2 
197°9] 2 | 6480- 55-9 | 93°3 3884: | 1488: 243°6 4 | 7686° 66°3 | 110°7 4606- | 1764: 288-9] 6 | 8891" | 128-0 5329- | 2041- 334-3] 8 |10097- 87-1 | 145°4 6051° | 2318° 379°6 
198-3] 3 | 6491- 56-0 | 93°5 3890° | 1490° 244-0] 5 | 7696- 66°4 | 110°8 4613° | 1767- 289-4] 7 | 8902° 76:8 | 128°2 5335- | 384-7] 9 |10108- 87-2 | 145°5 6058- | 2320° 380-0 
198-7} 4 | 6502- 56-1 93°6 3897" | 1498- 244-4] 6 | 7707- 66°5 | 111°0 4619° | 1769- 289-8] 8 | 8913" | 128°3 5342° | 2046° 335-1] 940/10118° | 145°7 | 2323 380°4 
199°1] 5 | 6512- 56-2 | 93°8 3903: | 1495- 244-8] 7 | 7718° 66°6 | 111-1 4626- | 1772- 290-2} 9 | 8924" | 128°5 5348- | 2049- 335-5] 1 |10129- 87-4 | 145°9 6071° | 2325° 380°8 
199°5 | 6 | 6523: 56-3 | 93°9 | 1497° 245-2] 8 | 66°7 | 111°3 4632° | 1774: 290-6 8934" | 128°7 5355° | 2051- 335-9] 2 /10140- | 146°0 6077- | 2328° 381°2 
199°9] 7 | 6534 56-4 | 3916" | 1500° 245-6 | 9 | 7740° 66°8 | 111-4 | 1777: 291-0} 1 | 8945" 77-2 | 128-8 5361° | 2058° 336-3] 3 {10151- 87°6 | 146°2 6084- | 2330° 381-6 
200°3] 8 | 56-5 | 94°2 3922- | 246-0 [720] 7750" 669 | 111°6 4645: | 1779° 291-4] 2 | 8956" 77-3 | 129-0 5368° | 2056- 336°7] 4 |10161- 87-7 | 146°3 6090- | 2333° 382-0 
200°7 9 | 6555: 56-6 | 94°4 3929° | 1505- 246-4] 7761° 67°0 | 111°8 4651- | 3 | 8967" 77-4 | 129°1 5374: | 2058° 337-1 5 |10172° 87-8 | 146°5 | 2335" 382-4 
201°1 $610 | 6566- 56-7 | 94°6 3935: | 1507- 246-9] 2| 7772° | 111°9 4658- | 1784: 292-2] 4 | 8977" 77°5 | 129-3 5380- | 2061- 337-5} 6 |10183- 87-9 | 146°6 6103- | 382-8 
201°5} 1 | 6577- 56-8 | 94°7 3942° | 1510° 247-3 | 3 | 7783° 67°2 | 112°1 4664: | 1787- 292-6] 5 | 8988" 77-6 | 129°4 5387: | 2068- 337°9] 7 |10194- 88-0 | 146°8 6109- | 2340° 383-2 
201°9 | 2/| 6588: 56-9 | 94°9 3948° | 1512° 247-7] 4 | 7793° 67°3 | 112°2 | 1789- 293-0] 6 | 8999" 77-7 | 129°6 5393: | 2066- 338-3] 8 |10205- 88-1 | 146°9 6116° | 2343- 383°6 
202°3] 3 | 6599' 56-9 | 95°0 3955" | 1515° 248-1] 5 | 7804" 67°4 | 112-4 4677- | 293-4] 7 | 9010" 77-8 | 129°7 5400° | 2068- 338-7] 9 {10215- 88-2 | 147-1 6122° | 2345" 384-0 
202°7 4 | 6609° 57-0 | 3961° | 1517- 248-5] 6 | 7815" 67°4 | 112°5 4684- | 1794: 293-8] 8 | 9020" 77-9 | 129°9 5406- | 2071- 339-1 | 950 |10226- 88-3 | 147°3 6129- | 384°5 
203'1 5 | 6620 57-1 | 95°3 3968° | 1520- 248-9 | 7 | 7826° 67°5 | 112°7 4690- | 1796- 294-2] 9 | 90381° 77-9 | 180-0 5413: | 2078- 339-5] 1 |10237- 88-4 | 147°4 6135- | 2350" 384-9 
203°6 | 6 | 6631: 57-2 | 95°5 3974° | 1522- 249°3 | 8 | 7836" 67°6 | 112°8 4697- | 1799- 294-6 |840| 9042" 78-0 | 180°2 5419- | 2076- 339-9] 2 |10248- 88-4 | 147°6 6142° | 2352° 385°3 
204-0 | 7 | 6642- 57-3 | 95°6 3980° | 1525- 249-7 | 9 | 7847° | 113°0 4703- | 295-0} 1 | 9053" 78-1 | 130-4 5426+ | 2078- 340-3] 38 |10258- | 147°7 6148- | 2355° 385-7 
204-4] 8 | 6652- 57-4 | 95°8 3987° | 1527- 250-1 F780} 7858" 67-8 | 113°2 4709° | 1804- 295-4] 2 | 9064" 78-2 | 180°5 5432- | 2081- 340°7] 4 |10269- 88-6 | 147°9 6155- | 2357° 386-1 
204°8 | 9 | 57-5 | 95°9 3993 | 1530- 250-5] 1] 7869" 67°9 | 113°3 4716- | 1806- 295-8] 3 | 9074" 78-3 | 180°7 5439- | 2083- 341-1] 5 /10280° 88-7 | 148-0 6161- | 2360" 386°5 
205°2 1620 | 57-6 | 4000° | 1532- 250-9] 2 7879° 68°0 | 118°5 4722- | 1809- 296-2] 4 | 9085" 78-4 | 130°8 5445- | 2086- 341-6 | 6 /10291- 88-8 | 148°2 6167" | 2363- 386-9 
205°6 | 1 | 6685: 57-7 | 96°3 4006° | 1535- 251-3] 3 | 7890" | 113°6 | 1811- 296-6] 5 | 9096" 78-5 | 131°0 5451- | 2088- 342-0] 7 |10301- 88-9 | 148°3 6174* | 2365" 387°3 
206°0 | 2 | 6695- 57-8 | 4013° | 1537- 251-7] 4 | 7901° 68°2 | 113°8 4735- | 1814- 297-0] 6 | 9107" 78-6 | 131-1 5458- | 2091- 342°3} 8 |10312- | 148°5 6180° | 2367" 387-7 
| 3 | 6706- 57-9 | 96°6 4019° | 1539- 252-1] 5 | 7912° 68°3 | 113°9 4742: | 1816- 297-4] 7/| 9117" 78-7 | 131°3 5464- | 2093- 342°8] 9 |103823- 89°1 | 148-6 6187" | 2370" 388-1 
06°8 | 4 6717- 58-0 | 96°7 4026- | 1542- 252:5] 6 | | 114°1 4748: | 1819° 297-8] 8 | 9128" 78-8 | 131-4 5471- | 2095- 343-2 | 960}10334- 89-2 | 148-8 6193 | 2372° 388°5 
07°2} 5 | 6728- 58-1 96°9 4032: | 1544: 252:9] 7] 79383' 68°5 | 114-2 4755: | 1821: 298-3} 9 | 91389" 78-9 | 131-6 5477: | 2098° 343-6] 1 |10344- 89°3 | 149°0 6200- | 2375° 388-9 
| 6 | 58-2 | 97-0 4039° | 1547- 253-3] 8 | 7944° 68°6 | 114°4 4761- | 1824- 298-7 |850| 9150" 79-0 | 131-8 5484- | 2100° 344°0 2  89°4 | 149°1 | 2377" 389°3 
080 | 7 | 6749" 58-2 | 97-2 4045° | 1549- 253-7] 9 | 7955° | 114-5 4768- | 1826- 299-1] 1 | 9160" 79-1 | 131-9 5490- | 2103- 344-4] 3 [10366 89°5 | 149°3 6213- | 2380" 389°7 
084 | 8 | 6760' 58-3 | 97°38 4051° | 1552: 254-1 F74Q| 7966" 68°7 | 114°7 4774: | 1829° 299°5 | 2/9171" 79-2 | 182-1 5497- | 2105- 344-8} 4 89°5 149-4 6219- | 2382° 390-1 
6771" 58-4 | 97°5 4058 | 1554° 254-5] 1 7976° 68°8 | 114-9 4780- | 1831: 299°9] 3 | 9182" 79-2 | 182-2 5503- | 2108* 345°2] 5 |10388- | 149°6 | 2385°  390°5 
1630) 58-5 | 97°7 4064 | 1557- 255-0} 2| 7987" 68°9 | 115-0 4787- | 1834- 300-3] 4 | 9193" 79-3 | 182-4 5509° | 2110° 345°6 | 6 |10398- | 149°7 6232- | 2387" 390-9 
09°6 | 1 | 6792- 58-6 | 97°8 4071° | 1559* 255-4] 3 | 69°0 | 115-2 4793- | 1836- 300°7] 5 | 9203° 79-4 | 1382°5 5516- | 345-9] 7 |10409- 89-8 | 149°9 6238- | 2390- 391°3 
10°0 | 2 | 6803- 58-7 | 98°0 4077: | 1562- 255-8 4 | 8009' | 115-3 4800- | 1838- 301:1] 6 | 9214" | 132-7 5522- | 346-4] 8 |10420- | 150°0 6245- | 2392° 391-7 
10°4] 3 | 6814: 58-8 | 4084* | 1564- 256-2] 5 | 8019" 69°2 | 115°5 4806: | 1841- 301-5] 7 | 9225° 79-6 | 132-9 5529- | 2118- 346-8] 9 [10431- | 150°2 6251- | 2394- 392-1 
10°8 | 4 | 6825: 58-9 | 98°3 4090° | 1567- 256-6 | 6 | 8030" 69°3 | 115°6 4813: | 1843- 301-9] 8 | 9236" 79°7 | 133-0 5535: | 347-2] 970 /10441- | 150°4 6258° | 2397° 392°5 
11°2} 5 | 6835- 59-0 | 98°4 4097° | 1569- 257-0 | 7 | 8041° 69°4 | 115°8 4819: | 1846- | 9 9247" | 133°0 5542: | 2123- 347-6] 1 |10452- 90°2 | 150°5 6264: | 2399° 392-9 
11°6 | 6 | 6846- 98°6 4103° | 257-4] 8 | 69°5 | 115°9 4826: | 302-7 [860] 9257" 79°9 | 133°3 5548- | 2125- 348-0} 2 |10463-  90°3 | 150°7 6271- | 2402° 393-3 
12°1] 7 | 6857- 59-2 | 98°7 4110° | 1574: 257-8 | 9 | 8062: 69°6 | 116-1 4832: | 1851- 303-1} 1 | 9268" 80-0 | 133°5 5555: | 2128 348-4] 3 /10474- 90-4 | 150°8 6277- | 2404° 393-8 
12°5 | 8 | 6868 59°3 | 98°9 4116° | 1577- 258-2 69°7 | 116-3 4839- | 1853- 303-5} 2| 9279" 80-1 | 138-6 5561- | 2130° 348-g] 4 /10484. 90-5 | 151°0 6284- | 2407° 394-2 
12°9] 9 | 6878: 59-4 | 99°0 4122: | 258-6] 1] 8084° 69°8 | 116-4 4845: | 1856- 303-9] 3 | 9290° 80-2 | 138°8 5568: | 349-2] 5 |10495- 90°6 | 151-0 6290 | 2409- 394°6 
13°3 (640) 59-5 | 99°2 4129° | 1582- 259-0 | 2 | 8095: 69-9 | 116-6 4851: | 1858- 304-3] 4 | 9300° 80-3 | 133-9 5574° | 2135" 349-6 | 6 |10506- 90-7 | 151-3 6297- | 2412° 395°0 
13°7 | 1 | 6900° 59°5 | 99°4 4135° | 1584* 259°4] 3 | 8106' 70°0 | 116°7 4858: | 304°7] 5] 9811" | 134°1 5580° | 2138° 350-1 7 |10517- 90°8 | 15174 6303- | 2414° 395-4 
14-1 | 6911- 59-6 | 99°5 4142° | 1586: 259-8] 4 8116- 70°0 | 116°8 4864: | 1863' 305-1] 6 | 80-4 | 134-2 5587: | 350°5] 8 |10527- 90°9 | 151-6 6309- | 2417° 395°8 
| 3 | 6921- 59-7 | 99°7 | 1589 260-2] 8127- 70-1 | 117°0 4871: | 1866° 305-5} 7 | 9883" | 184-4 5593° | 350°9] 9 /10538- 90°9 | 151°7 6316- | 2419° 396°2 
| 4 | 6932- | 99°83 4155: | 1591: 260-6] 6 | 8138° 70-2 | 117-2 4877: | 1868 305-9} 8 | 9343" 80-6 | 134-5 5600- | 2145° 351°3 | 98Qj10549- 91-0 | 151-9 6322- | 396°6 
| 5 | 6943- 59-9 | 100°0 4161- | 1594- 261-0] 7 | 8149° 70°3 | 117°3 4884: | 1871: 306-3] 9 | 9354° 80-7 | 184-7 5606- | 2147° 351°7] 1 [10560 91-1 | 152-1 6329- | 2424- 397-0 
| 6 | 6954* | 100°1 4168° | 1596- 261-4] 8 | 8159° | 117-5 4890- | 1878° 306-7 [870| 9365" | 184°9 5613° | 2150° 352°1 2 |10571- | 152°2 6335- | 2427- 397-4 
| 7 | 6965- 60-1 | 100°3 4174: | 1599° 261-8] 9 | 8170° 70°5 |117°6 4897° | 1876° 307°1] 1] 9376° 80°9 | 135°0 5619: | 2152° 352-5} 3 |10581- 91°3 | 152-4 6342- | 2429- 397°8 
6°5 | 8 | 6975° 60-2 | 100°4 | 1601- 262-2 f760| 8181° 70°6 | 117-8 4903- | 1878: 307°6 | 2] 9386' 81:0 | 135°2 5626: | 2155: 352-9} 4 |10592- 91-4 | 152°5 6348- | 2432° 398-2 
| 9 | 6986- | 100°6 4187+ | 1604- 262-6] 1 | 8192° | 118-0 4909- | 1881- 308-0] 3 | 9397" 81-1 | 135-3 5632: | 2157- 353°3] 5 |10603- | 152°7 6355- | 2434* 398°6 
'7°3 1650} 6997° 60-4 | 100°8 4193- | 1606- 263-0] 2 | 70°8 | 118-1 4916: | 1883° 308-4] 4 | 81°2 | 135°5 5638° | 2160° 353°7] 6 /10614- 91°6 | 152°8 6361° | 2437" 399-0 
| 1 | 60-5 | 100°9 4200° | 263-5] 3 | 70°9 | 118°3 4922° | 1885° 308°8] 5 | 9419° 81°3 | 135°6 5645: | 2162° 354-1] 7 /10624- 91°7 | 153°0 6367- | 2439° 399°4 
2] | 101°1 4206- | 1611- 263-9] 4 | 8224- | 118-4 4929° | 1888- 309°2] 6 | 9430° 81°4 | 135°8 | 2165° 354°5 | 8 |10635-  91°8 | 153°1 6374" | 2441° 
| 3 | 7029- 60-7 | 101°2 4213- | 1614- 264-3] 5 | 8235° 71-1 | 118-6 4935: | 1890° 309°6 | 7 | 9440° 81°5 | 135°9 5658° | 2167" 354°9 | 9 |10646- | 153°3 6380° | 2444- 400°2 
4] 7040° 60-8 | 10174 4219° | 1616- 264-7] 6 | 8245° | 118°7 | 1893- 310-0] 8 | 9451° 81°6 | 136°0 5664° | 2170° 355°3 | 990 |10657-  92°0 | 153°5 6387" | 2446- 400°6 
9°3] 5 | 7051* 60-9 | 101°5 4226- | 265-1] 7 | 8256- | 118°9 4948- | 1895- 310°4] 9 | 9462° 81°7 | 136-2 5671 | 2172* 355°7] 1 92-1 | 153-6 6393° | 2449° 401-0 
9°7 | 6 | 7061- | 101°7 4232: | 1621: 265-5] 8 | 8267- 71°3 | 119°0 4955: | 1898° 310-8 9473" 81-7 | 136-4 5677° | 2175: 356°1] 2 |10678- 92-2 | 153°8 6400° | 2451° 401°4 
7 | 61-0 | 101°8 4239- | 1624: 265-9] 9 | 8278* | 119°2 4961- | 1900° 311°2] 1 | 9483° | 136°6 5684* | 2177° 356°5 | 3 |10689- 92°3 | 153-9 6406" | 2454° 401°9 
0°6 | 8 | 7083* 61-1 | 102°0 4245: | 1626, 266°3 8289" 71°5 | 119-4 4968: | 1908- 311-6] 2 | 9494" | 136°7 5691- | 2180° 356-9] 4 |10700° | 154°1 6413° | 2456" 402-3 
9 | 7094* 61°2 | 102-1 4251: | 1628- 266-7] 1 | 71°6 | 119°5 4974: | 1905: 312-0] 3 | 9505- 82-0 | 136-9 5697- | 2182° 357°3] 5 /10710° 92-4 | 154°2 6419° | 2459°  402°7 
1°4 1660] 7104- 61°3 | 102°3 4258- | 267:1] 2| 8310‘ 71°7 | 4980- | 1908- 312°4} 4 | 9516" 82-1 | 137-0 5703- | 2184° 357°7] 6 |10721- 92°5 | 154-4 6426- | 2461-4031 
1) 7115° 61-4 | 102°5 4264: | 1633- 267-5] 3 | 71°8 | 119°8 4987: | 1910° 312-8] 5 | 82-2 | 137-2 5709- | 2187°  358°1] 7 |10732- | 154°5 6432° | 2464*  403°5 
2-2] 2] 7126- | 102°6 4271: | 1636- 267-9] 4 71°9 | 120°0 4993- | 1913- 313-2] 6 | | 187°3 5716" | 2189° 358°5] 8 |10743- | 154°7 6438- | 2466" 403-9 
2°6 | 71387° 61-6 | 102°8 4277- | 268°3] 5 | 8342 | 120°1 5000- | 1915- 313-6] 7 | 9548* | 187°5 5722° | 2192° 359°0] 9 |10754- 92°8 | 154°8 6445" | 2469" 404°3 
1.000 10764°  92°9 | 155°0 6452° | 2471° 404°7 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rogers News Company, 
81, Beekman-Street. 


PUBLISHER’S NOTIOE. 


*.* With this week's number is issued as a res, Conversion 
Tables for French and English Measures—No, II., Area. Every 
copy as issued by the Publisher contains this apse pa and sub- 
scaribers are requested to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid treuble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep — 

Apprentice.— We do not uaderstand your question. hat do you mean by 
** condensing steam direct from an engine?” 

J. R.(Poplar)—The books ave published by Carey, Bird, and Co., of Phila- 
delphi. You may apply to Messrs, Tribuer and Co., or to Messrs. 
Sampson Low and Co, 

. T. anv Co.—The action to which you refer had reference to only one of 
the patents, and the decision only applies to that one. Moreover, the 
decision is under appeal. 

PLovanman.—We ave unable to give you any mformation as to the work 
done by the machine to which you refer since the Royal Agricultural 
Society's how at Derby, but we have no reason to think that it has failed to 
aatiafy the expectations formed concerning it. 

C. G. B.—The four largest ships of the Italian nary are the Duilio, the 
Dandolo, the Italia, and the Lepanto. They have been, or ave being, built 
ia Italy, at Custellamare,and Spezia, The Duilioand Dandolo have a dis- 
placemant of 10,401 tons each ; they are 341ft, long by G4/t. Vin. wide, and 
draw about of water. 

T. C.—We cannot quite understand what you want, For moulding in sand 
and iron Jounding sce Spretson's “ Casting and Founding,” published by 
BE. and F. N. Spon; Overman's “ Moulders’ and Founders’ Guide,” pub- 
lished by Sampson Low and Co.; and “ Treatise on Ironfounding,” by C. 
Wylie, published by B. and F. N. Spon, Simpkin, Marshall, and Co , and 
= Adams, and Co., in London, and Thos, Reed and Co., Sunder- 

and, 


JOINTING CEMENT FOR CAST IRON TANKS, 
(To the Editor of The Engineer.) 

Sin,—I want to know if Vulcan cement is injurious to water. I have 
some small cast iron tanks to contain water for the purpose of brewing ; 
red lead must not be used, and the flanges are not suitable for rust 
joints. If Vulcan cement is objectionable, will any of your readers tell 
me the best material for joints? The tanks 
lft. 3in., with intermediate nen, 

ber 3rd. 


South pton, N 


are 3ft. and 2ft. é6in. by 
HAMPSHIRE. 


WINDING ENGINES—PROTECTED AND NON-PROTECTED 
CYLINDERS. 
(To the Editor of The Engineer.) 

Sin,—Will some of your readers say whether it is really a disadvantage 
not to have colliery winding cylinders’ valve boxes protected from 
the atmosphere by a non-conducting material, and can they furnish a 
diagram from an engine with the cylinder protected, and one from an 
engine with cylinder unprotected? I allude mainly to composition 
covering as a preventive against radiation. Does it really pay for its 
cost and trouble of putting it on, &c., and does radiation perceptibly 
affect a diagram ? W. D. 

Wigan, October 29th, 


CUPOLA PRACTICE. 
(To the Editor of The Engineer.) 

Str,—If “ Foundry Manager” would give us the following information 
it would perhaps be of interest to some of your ers :—He says ‘‘ it takes 
#o much less power todrive a blower. A No. % Root's blower running 380 
revolutions per minute will melt 4 tons of iron per hour.” I should like 
to know what is the actual power required to drive this blower, and the 
inside dimensions of his cupola. My 30in, Schiele’s fan has been —— 
regularly for sixteen years without any perceptible wear. I have 

e opini of ironfounders who use blowers, and I am convinced that 
there is no advantage to be derived from using a blower instead of a good 
fan, for a cupola of similar size to mine. Josuua HORNE. 

Providence Ironworks, Castleford, November 2nd. 
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ENGLISH AND FOREIGN ARMOURED DEFENCES, 
Armour in its various forms has been the subject of 


investigation and experiment so continually for many | be 


years that we can hardly speak of its being brought to 


notice. From time to time, however, circumstances may 
call for a general review of the whole state of the question. 
Without undertaking so formidable a task as this, we 
propose to call attention to a few facts bearing on the 
present state of the armour question, Four kinds of 
armour are now coming in, or already exist in forts and 
vessels—namely, wrought iron ; compound armour, consist- 
ing of steel and wrought iron; steel ; and chilled cast iron. 
Wrought iron is carried on all armour-clad ships, except 
some of those recently built. The most notable exceptions 
are the Italian vessels Duilio and Dandolo, and the turrets 
of some of our own ships—such as the Inflexible. Many 
vessels now building have compound or steel armour. 
The behaviour of wrought iron is well known—it yields 
locally to the impact of shot; it is liable to be penetrated, 
the projectile making a clean hole and passing on into the 
interior, It is hardly liable to be injured practically, 
however, by any projectile that fails to penetrate it com- 
pletely, or, as it is termed, “ perforate” it. Short of that, 
a projectile only buries itself to a certain depth, probably 
plugging up the hole it makes. Beyond the displacement 
of bolts, such a projectile is likely to do little harm. The 
plate holds together under a great number of blows, and 
in short, is only to be attacked to any purpose by guns of 
sufficient penetrating power to perforate it. 

All our iron protected coast batteries have wrought iron 
on the plate-upon-plate system. This has the great 
recommendation that plates may be added when required 
on the front, so that the defensive power of the fort may 
be increased to correspond with the growing power of guns 
liable to be brought against it. All systems do not admit 
of this, as we shall see presently. Wrought iron, however, 
from its liability to perforation is s ially affected by the 
introduction of new type guns, which fire projectiles of 
small diameter in proportion to the stored-up work con- 
tained in them. In other words, such projectiles are 
specially adapted to perforate armour. Thus, a new type 
18-ton gun has nearly the same penetration as the 38-ton 
gun when the projectile of the latter has half again as 
much stored-up work in it. The special significance of 
this lies in the fact that steel pradadifien: can now be made 
to stand up to their work sufficiently weil to carry a burst- 
ing charge into the interior of a ship or fort through such 
armour as they are — of penetrating. The Krupp 
18-ton gun, 9°49in. calibre, drove steel projectiles uninjured 
through 20in. of iron armour. The weakness of wrought 
iron then lies in the fact that it is possible to perforate it 
and carry fire into the work or ship so protected, and that 
with a projectile whose diameter does not exceed half the 
thickness of the iron; and it is specially open to injury by 
brittle chilled iron projectiles which experience little resist- 
ance until they get deep enough to receive support from 
the plate around them. The recommendations of wrought 
iron are first that it holds well together, and is not liable 
to be injured by the continuous fire of guns which fail to 
perforate it. Hence, if sufliciently thick to resist 
the perforation of the most powerful single shot that 
can be brought against it, it is practically impregnable ; 
and lastly it admits of receiving additions from time to 
time. How very suitable this is to the case of forts will 
be apparent. 

Compound iron armour, either Wilson’s or Brown’s 
patent, consists of a fairly hard steel “ face-plate” united 
to a wrought iron “ foundation-plate,” the respective thick- 
nesses being in the proportion of one to three. The object 
is to oppose so sudden and sharp a resistance to the shot 
on first impact as to break it up before it can bury itself, and 
obtain support from the substance it penetrates ; while at 
the same time the plate has the quality of wrought iron 
in holding together. This kind of armour is specially good 
against chilled projectiles, which break up against the 
surface. Speaking generally, it is considered better than 
wrought iron in the proportion of about three to two. 
The Inflexible turrets, for example, have l6in. of com- 
pound armour, instead of the 24in. of wrought iron they 
were originally designed to carry. Compound armour 
appears more liable eventually to break up than soft 
wrought iron under long-continued fire. It can hardly be 
said to be liable to perforation, and therefore would keep 
out the fire and even the dead metal of a projectile capable 
of a even a greater thickness of wrought iron. 

teel armour, first adopted for the Duilio and Dandolo, 
is capable of stopping a shot containing enough stored-up 
work to perforate easily the same thickness of wrought 
iron, At Spezia two 100-ton gun shot, capable of pene- 
trating a solid wrought iron plate about 24}in. thick, were 
stopped by 22in. steel plates, while similar projectiles 
twice completely through wrought iron plates 
22in. thick. The steel, however, was completely broken 
up and stripped off the backing. It may be said then 
that steel is admirably suited to resist a single blow and to 
keep out fire; but it is found that it can be gradually 
destroyed and broken up by the continuous tire even of 
light guns. 

Chilled iron armour possesses the qualities of steel in an 
exaggerated degree. It transmits the shock of impact 
through its mass, hence it is liable to be shivered to pieces 
like steel. This class of armour is, however, advocated 
where it can be used in sufficient masses to absorb 
the blow _ distributed through it without 
suffering greatly. Every European Power, except 
England, may be said to have Tet it in pi 
defences. It is supposed to be economical, as it is 
cast in blocks, and built up without fastenings 
or backing, beyond the blocks being keyed together by 
running white metal into grooves made for this purpose. 
This armour is said to bear a considerable number of blows 
of shot well. It becomes destroyed eventually by the 
entire mass cracking and breaking up. It would be very 
difficult for guns afloat to deliver a sufficient number of shot 
such as the shield was intended to resist sufficiently near the 
same spot to effect this object. The question is, however, 
whether the single shot of a gun enormously outmatching 
the fort would not wreck the armour on a wholesale scale. 
The reply may perhaps be made that any armour can only 
made to resist a certain blow with success ; but our 
point is that any armour is liable to encounter a much 


more severe blow than that for which it was originally 
designed. The rapid growth of guns is liable to 
bring this about. Clearly it is an advantage for 
such a blow only to produce a limited amount of 
damage; and much more, it is an object to have 
a kind of armour that can receive additions, so as to 
increase gradually with the power of artillery, as is the 
the case with the plate-upon-plate system. This, we 
think, is out of the question with chilled armour, which 
depends on its rigidity and mass. Nevertheless, it must 
be admitted that chilled armour possesses the recom- 
mendation of freedom from langridge under fire, such as 
bolt heads, &c., flying in the interior, and of keeping fire 
out. Unless enormously outmatched, it is excellent 
armour, and we wish to see it tried in this country, 
if only to learn what our navy must expect to en- 
counter the first time they engage with an enemy’s fort. 
On the whole, we think it will appear that we may 
congratulate ourselves on the adoption of compound armour 
for our ships, and especially on having the plate-upon- 
plate system of wrought iron on our coast defence shields, 
with every provision made for the addition of front plates 
from time to time if found necessary. 


DIMINISHED OUTPUT IN THE IRON TRADE, 


Tue blast furnace proprietors of Cleveland and Glasgow 
recently reduced their output by about 12 per cent. Pro- 
bably no step was ever taken by the ironmasters of Great 
Britain which has evoked so much discussion and criti- 
cism. On the one hand we are told that a reduction in 
the production of pig iron was a most prudent policy, 
while on the other we are assured that the ironmasters in 
damping down or putting out their furnaces have dis- 
regarded all the laws of political economy and made a 
great mistake. Martineau and Smith's Hardware Trade 
Journal for the 31st of October contains an article on the 
“ Outlook in the Iron Trade,” in which we find the follow- 
ing passage, which may be taken as typical of a certain 
phase of opinion on this subject :—“ But there is another 
point intimately connected with the present state of the 
trade that cannot be regarded with so much satisfaction, 
viz., the action of the Glasgow and Cleveland ironmasters 
in reducing the output of their furnaces to the extent of 
12} per cent. This arrangement, however called for and 
seemingly justified by circumstances, must be regarded 
with some misgiving, as a sort of arbitrary meddling with 
the natural order of things. It is a measure decided upon 
for the benefit of the ironmasters, just as the ‘ cotton 
corner’ in Lancashire was decided on by a few speculators 
for their own benefit, but it is open to serious doubt 
whether the ultimate consequences of this measure ‘in 
restraint of trade’ will be beneficial to the country at 
large. The policy has only to be carried to extremes to 
show how mischievous may be the results. If, for instance, 
instead of reducing the production in two districts 125 
per cent., all the six or eight iron centres had decided to 
reduce the production by 50 per cent., what would have 
been the result? Prices would have bounded upwards, 
there would have been fine times for those ironmasters 
who kept their fires alight, or who had large stocks to 
dispose of ; but who would have had to bear the brunt of 
this unnatural prosperity? We answer, the consumer and 
the country at large. And such, in a limited degree, will 
be the consequence of this concerted action at Glasgow 
and Middlesbrough, unless there are the real elements of 
improved trade to which we have before referred.” The 
journal from which we have quoted is not without influ- 
ence, and for this reason its statements are worth con- 
sideration. Our contemporary has apparently failed to 
make himself acquainted with all the conditions of the 
question he deals with so glibly ; or else he is determined 
to see it himself, and to make his readers see it, in one aspect 
only. Nothing would be easier than to make the whole 
matter appear very complex. The truth is, how- 
ever, that it is comparatively simple. The facts can be put 
before the world in such a way that any reader of ordinary 
intelligence, and of a little knowledge of the sub- 
ject, will be able to say for himself whether the action of 
the Cleveland and Scotch ironmasters has or has not 
been justifiable. 

For many months past much more iron has been. made 
in Great Britain than could be sold at a price which would 
leave even a small profit. Stocks accumulated for the 
most part in Connal’s stores; but a large quantity of 
iron is no doubt in existence in private yards, lying 
about the works, or in the hands of numerous brokers. 
We shall probably not be far wide of the mark if we say 
that there is at present one million tons of pig iron in 
Great Britain which there is no ae oo of selling for 
months, if not for years to come. This iron represents 
at least two and a-quarter millions of pounds sterling. The 
ironmasters of Great Britain are reputed to be wealthy 
men, but they are comparatively few in number, and they 
certainly could not suffer the whole of the enormous sum 
we have named to lie idle. Accordingly, what are known 
as warrants are issued. In other words, the iron in 
Messrs. Connal’s stores is hypothecated. Although the 
iron cannot be sold, the warrants can, and a very consi- 
derable speculative trade is done in them. Within reason- 
able limits, there can be no objection to making iron for 
stock. It ought to be evident, however, that there should 
be bounds to the practice ; but aconsiderable party exists 
who maintain that there are no limits; at least, they 
refuse to define them, which is the same thing. They 
argue that the more iron is made the cheaper it will be, 
and the better off will be the consumer. A large stock of 
iron represents, say they, so much national wealth, and the 
longer the blast furnaces keep going the richer will be 
the country. Consequently, it is impolitic to dimi- 
nish output, because, to use the language of our con- 
temporary quoted above, “It is a sort of arbitrary 
meddling with the natural order of things.” To deal 
with this kind of writing requires some patience. It 
is very difficult indeed to answer or even comprehend 
propositions couched in vague terms. For example, we do 
not in the least know what our contemporary means by 
the words “natural order of things.” It seems that he has 
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some hazy notion that it is the business of ironmasters to 
go on making iron whether they can sell it or not, which 
is simply absurd. The argument that the wealth of the 
nation is augmented by the continued production of iron 
even in excess of the demand, deserves more consideration. 
Tt has not been quite lost sight of by our contemporary. 
It is tolerably clear, however, first, that at least 5000 tons 
more pig iron have been made every week than the con- 
sumer wanted ; and, secondly, that no one could say when 
the demand would keep pace with the supply. In other 
words, to all intents and purposes the iron stored week 
by week is simply a useless commodity. No one wants it 
for any purpose of trade; and it is very difficult to see 
how, under the conditions, its production adds in any way 
to the wealth of the nation. It may be argued that at 
some future period it will all be used. But if we admit this, 
it must be conceded to us that it only possesses now a value 
in reversion which is very much less than it would possess 
if it were being employed at once for some useful purpose. 
Let us assume, however, that every ton of the iron stored 
really represents £2 5s. in gold. It is evident that none 
of this, or very little of it, goes into the pocket of the pro- 
ducer. The consumer is the only one who could benefit. 
But even he is none the better of the pigs in Connal’s yard. 
He is only the better on the assumption that he buys iron 
cheaper than he could purchase it if stocks were small or 
non-existent. But if that were the case, the consumer would 
be really getting something out of the iron maker’s pocket, 
by taking advantage of hisimprudence. Theconsumer, there- 
fore, thus placed in a better position than he would otherwise 
be, has the producer, in a sense, sacrificed to him. We know 
that a very large and influential party contend that the con- 
sumer is alone to be considered. But sounder political econo- 
mists see that this view can be, and very often is, pushed too 
far. A just balance should be observed throughout the 
community. In the present case, the shipbuilders are 
perhaps the class most benefitted by obtaining iron very 
cheaply. If, however, for every fortune made by a ship- 
builder an ironmaster is ruined, it will possibly be 
admitted that the gain to the community is not great. 
The prosperity of the iron trade is of as much 
national importance as that of the shipbuilding trade ; 
and it would require some courage to advocate the build- 
ing of vast numbers of ships to stock on the chance that 
they would one day be sold, because, forsooth, it would 
add to the national wealth. Wedo not think the men of 
the Tyne and the Clyde would quite see the proposal in 
that light. 

Our contemporary writes, ‘The policy has only to be 
carried to extremes to show how mischievons may be its 
results.” Quite so. Just the same thing, however, may 
be said of any policy. Our contemporary can, we hope, eat 
and enjoy a good dinner ; but he has only to push the 
policy of eating dinners to extremes to learn how mis- 
chievous may be its results. If the ironmasters had been 
producing just as much iron as was wanted, and no more, 
none or very little going into stock, and if they had then 
combined to diminish output to run up prices, it might be 
very properly said that they were taking an unfairadvantage 
of the community ; andit mighteven beadded, with a certain 
amount of propriety, that they were limiting the growth of 
national wealth for their own private aggrandisement ; but 
there is no analogy between such a course and that which 
they have actually adopted. After a long and painful 
experience they have arrived at the knowledge that they 
are making iron which the world does not want. Conse- 
quently they cease to make it. The same thing is done 
every day in all trades and businesses. For example, a 
man starts as an ironmonger in a new district ; he does a 
good business. Encouraged by his success, another and 
another shop is opened in the same line. Presently it is 
discovered that there is at least one ironmonger’s shop too 
much in the district; it is not wanted. The goods exposed 
for sale cannot be sold. Will the Hardware Journal assert 
that when the owner of the shop too many, sells it to a 
baker or a shoemaker, or throws it upon the landlord’s 
hands, that he is “arbitrarily meddling with the 
natural order of things!” We think, on the con- 
trary, that our contemporary will regard the abandon- 
ment of a business which does not pay as the most 
natural thing in the world. Let us suppose that, if 
instead of agreeing together to limit output, the iron- 
masters had gone on steadily losing money until one by 
one they resolved that they would lose no more, and put 
out their furnace; and closed their works, without con- 
sulting with their fellows ; will it be maintained that in act- 
ing thus they would have broken the laws of sound political 
economy? Scores of furnaces have been so put out and 
abandoned in the United States. No one ever dreamt of 
asserting that the owners were not justified in doing this. 
Will the Hardiare Journal maintain that they should for 
the sake of the consumer have kept on making iron at a 
loss? There is good reason to believe that if the output 
in Great Britain had not been reduced by a concerted 
policy, it would ere long have been reduced with a ven- 
geance by individual action. 

May we venture to hope that we have put the facts in 
a new light not only before the Hardware Journal but a 
great many persons whose views it more or less fully 
represents! The popular idea seems to be that production 
has been diminished to raise prices. But a little refiection 
ought to show that no such result could be permanently 
brought about by what has up to the present, at least, been 
done. So long as the supply is equal to or slightly in 
excess of the demand, so long must prices remain un- 
altered. When it was announced that Cleveland and 
Glasgow had ed to diminish output, prices for a 
moment were run up either as a result of panic or 
speculation, but the rise was not based on a legiti- 
mate increase in demand, and was quite exceptional. 
The fact that the makers were turning out week by week 
thousands of tons of irou which nobody wanted could have 
no effect at all on the true market. To the consumer 
who buys as he goes, it is of no importance how much iron 
there is being made over and above the demand. To the 
speculator the matter has a different aspect. He may, for 
example, buy 50,000 tons of iron at £2 2s, per ton, and 


keep it on the chance that he will be able to sell it again 
for £2 10s. If there was not a superfluity of iron he could 
not do this. So long sactpinana bones he can “bear” the 
market with safety. But with this sort of trading we 
have nothing todo. We assert—and it is only necessary to 
look at the price lists of the day to show that we are right 
—that the policy of the ironmasters in putting out or run- 
ning more slowly a number of furnaces, has not augmented 
prices to any appreciable extent. It is possible, however, 
that if stocking had continued there would have been 
a great fall in the price of iron, brought about by 
forced sales. We doubt, however, if any one would be 
rash enough to maintain that the flooding of the market 
with cheap iron under such circumstances—great as the 
advantage might apparently be to the consumer—would 
be a circumstance to rejoice about, whether it was 
the consequence or the cause—either of which it could 
not fail to be—of widespread disaster in our great 
iron-making centres. The iron trade of this country 
is at least as important as the shipbuilding trade—to name 
one of several—and nothing is gained by any nation if 
the prosperity of any one of its great industries is built up 
on the ruins of another. Much of what we have said will 
apply to other businesses than that of the blast furnace 
owner ; and it is, we think, well that we should here state 
definitely that we do not advocate the reduction of output 
unless it is actually in excess of the demand. Every case 
that can arise will present features peculiar to itself, and 
each must be jud on its own merits, That man will 
hardly go wrong who masters all the facts and deals with 
them in a liberal and unprejudiced spirit before he pro- 
nounces a verdict, and onions or justifies the policy he 
has had under his notice. 


THE HEMATITE IRON TRADE, 


Despite the success of the basic method of producing steel, 
there is a very large extension of the hematite iron trade. In 
the great north-western district, which is the centre of the pro- 
duction of hematite from native ores, and which works under 
the disadvantage of having to carry its coke from the Durham 
district, there is now a production, it is believed, of over 
16,000,000 tons of Bessemer and hematite iron yearly. Out of 
81 furnaces erected from Carnforth along the coast by Barrow, 
to Maryport, there are 60 blowing, and it is believed that others are 
being prepared to be blown in. Despite the fact that the Spanish 
ore delivered in Cumberland is higher in price than that from the 
local mines, there is aconsiderable importation ; and this shows the 
largeness of the demand. In the north-east there is a growing pro- 
duction of iron from imported ores, chiefly Spanish or Elban, and 
when the cheapness of delivery and of fuel is borne in mind, it will 
be seen that the growth has a solid foundation. In South Wales 
the manufacture, under similar conditions, is growing, and in 
Scotland, where it has been more recently introduced, it is also 
showing signs of vigour. Unquestionably this is in part due to 
the large demand for steel rails; but it is also contributed to 
by the fact that there is a growing use for Bessemer steel for 
purposes daily widening, and in some of which it infringes on 
the field that had been occupied once exclusively by steel made 
by some of the older processes, and as with this enlarged pro- 
duction there is greater cheapness—partly because there are 
improvements and economies in the process, and partly because of 
the increased competition amongst the makers—it is to be 
expected that the area of use will continue to be widened, and 
that though we may not retain all the demand that has recently 
arisen for steel rails, yet the widening use will give to the pro- 
ducers a full field for the disposal of the produce of their con- 
verters. How far the demand for foreign ores may be interfered 
with by the adoption of the basic process cannot yet be deter- 
mined, but the figures and facts that were produced at the 
recent meeting of the Iron and Steel Institute seem to point to 
the growth of the process, and though, in this country, it has 
been almost wholly applied to steel used for rails, yet the com- 
mencement of the construction of the works of the North- 
Eastern Steel Company point to an early extension, not only of 
the production but also of the area of use, and of the class of 
articles that are to be made from it. As yet the initial diffi- 
culties, heavy as they were, have taken much time to overcome ; 
but as the process extends there will also be an attempt to not 
only improve the process but also to cheapen it ; and it will be 
when this is being attempted that the competition will arise 
between Bessemer and basic metal. Meantime, the production 
of hematite increases, and it is likely still further to increase in 
the immediate future. 


THE ELECTRIC LIGHTING OF LIVERPOOL, 


Since we drew the attention of our readers to the dangerous 
condition and unsightly appearance of the posts employed to 
carry the wires for the electric lamps in the streets of Liverpool, 
the British Electric Light Company, which had entered into a 
contract to light a portion of the city by electricity, has applied 
to the Corporation for permission to abandon the use of the 
posts and to lay the wires underground, stating also that unless 
permission to make this alteration was granted it would 
prefer to retire from the contract. The Corporation has agreed 
to the proposal, subject to the approval of the plan and parti- 
culars showing the mode in which the work is to be carried out, 
and with the proviso that none of the carriage-ways are to be inter- 
fered with, and that the work shall be done at night. Some of 
the most dangerous posts have already bezn removed, 
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Mechanical Industries Explained ; showing how many Useful Arts 
are Practised. By ALEXANDER Watt. Edinburgh and London : 
W. and A. K. Johnston. 1881. 

Tuis is a curious little book, and one worth buying. It is 

a work of small pretension, and the author does not 

attempt either to exhaust a subject or to treat it with 

minute scientific accuracy. Sixty subjects are dealt with, 
beginning with carving Irish bog oak, and ending 
with jewellery. No attempt has been made to classify 
the articles, but a very copious index is provided at the 
end of the volume. The subjects treated are most varied, 
including, for example, to name but a few, etching, galva 
nising iron, gold beating, needle making, file cutting, 
balloons, whitewashing, and so on. It must not be 
assumed, however, that Mr. Watt has written a kind of 

“Inquire Within.” The volume is made up of sixty 

separate articles, each of which describes very fairly how 


a given thing is made or process carried on, The informa- 
tion thus supplied is far more accurate than is usual in 
works of this kind, and Mr. Watt’s style is so good that 
he succeeds in conveying a t deal in a few words, 
The amateur will be certain to get many hints, or even 
something more, from the pages of this volume. Even 
the practised tradesman may learn a little But 
beyond this the work has a distinct educational value. 
With small modification it would form an admirable 
school-book, in which answers might be found to a host»: 

questions constantly put by intelligent boys and girls, It 
would form a useful present for any boy with mechanical 
tastes, and its price is so moderate that no one of an 
inquiring mind need be without it. It is very well printed 
on good paper, and seems likely to do good service ina 
very modest and unassuming fashion, 


THE LATE MR. McDONALD, M.P. 


Mr. ALEXANDER McDona.p, M.P. for Stafford, died rather 
suddenly on Monday afternoon, at his residence, Wellhall, 
Hamilton, Scotland. Mr. MeDonald had been in failing health 
for a series of years. It was known to his acquaintances that he 
suffered at times very much from rheumatism and bronchitis, 
but his indomitable spirit carried him through a great deal of 
labour and suffering. Little more than a week ago, however, 
whilst engaged in some duties connected with the Miners’ Union 
in Yorkshire, Mr. McDonald was attacked with jaundice. Hurry- 
ing home to Hamilton, he procured the best medical advice, but 
this attack, superadded to his former ailments, proved too much 
for him, and he died, as we have said, on Monday afternoon. 
Mr. McDonald was born in the year 1821, and was thus sixty 
years of age. His father was a miner, and as soon as he was 
able, when he was little more than seven years of age, he was 
taken down the pit, as was the general custom then with miners’ 
children, to assist in the laborious operations in which their parents 
were engaged. In early boyhood he developed strong natural abili- 
ties, and he contrived to save as much money as paid for his 
classes in Glasgow University. The education he there received 
enabled him to adopt the profession of a schoolmaster, but he 
was not long in this position. He was induced to devote him- 
self to the improvement of the condition of the mining popu- 
lation of the district He was all the better qualified for this 
on account of the hardness of his own experiences in his tender 
years. No doubt his views were considered extreme, and doubt- 
less his expressions and opinion regarding the conduct of 
employers were not always well considered ; but he had the 
well-being of his class at heart, and he has been heard to boast 
that he had spent forty years of his life in endeavouring to raise 
the miners from the copdition of degradation and slavery in 
which they were in his early days. For many years Mr. 
McDonald occupied the position of secretary to the Scottish 
miners, who almost invariably accepted his advice on matters of 
labour and wages. At an early s in his career, Mr. 
McDonald became convinced that it was absolutely necessary 
that the labour laws should be reformed if the position of the 
working miner was to be materially improved. He strove to 
influence. members of Parliament to endeavour to procure 
modifications of these laws, and his influence in this way was 
considerable. He came forward at the General Election in 1874 
as a candidate for the representation of Stafford, and was suc- 
cessful at the poll. After entering Parliament, Mr. McDonald 
assiduously set himself to the task of reforming the labour laws. 
He gave valuable assistance to different commissions on the sub- 
ject, and his vote was steadily found on the side of reform. 
Mr. McDonald was of late years president of the Miners’ National 
Union of England, and his death will create a blank in labour 
circles it will not be easy to supply. 


TENDERS. 


SUTTON COLDFIELD SEWERAGE WORKS, 

Mr. E. PritcHarD, engineer, 27, Great George-street, West 
minster, S.W., and 37, Waterloo-street, Birmingham. Quantities 
by Mr. E. J. Purnell, Coventry. 

Cowrract No. 1.—Cast Iron, EaRTHENWARE, AND Brick SEWERS, AND 
OTHER Works, & 
Wilkes and Co., Bishopsgate, 8. W. 


8. d. 
053 0 0 
Bottoms Bros., Battersea... 21,500 0 0 
Scott, W., Newcastle-on-fyne “a. ae 20,472 0 0 
McKenzie, Williams, and Co., Moorgate, E.C. 17,053 0 0 
Nelson and Co., Yor ee 6,289 0 0 
Ford and Everett, Westminste 15,950 0 0 
Botterill, W. J., London, E.C. 15,624 0 0 
Lean, W., Gloucester .. .. . 15,283 0 0 
Hill Bros., Beckenham, 8.E... .. .. .. .. 13,941 0 0 
Pickthall, J. W., Bromsgrove 13,699 6 0 
Evans, , Walsall .. .. .. .. oc o 18,000 6 O 
Currall and Lewis, Birmingham... .. .. .. .. 12,089 0 0 
Hilton, H., Birmingham.. .. .. .. .. .. .. 12,985 0 0 
Law, T., Kidderminster .. 12,577 0 0 
Smith, J. M., Westminster 12,550 0 0 
Palmer, A., Birmingham 11,990 0 0 
Fell, J., I ingt Pp 11,984 0 0 
Engineer's estimate 12,896 5°6 
Contract No, 2.—Cast Pipes Speciat CasTines. 
£ 4. 
Piggott, T., and Co., Birmingham .. 1085 
Cochrane and Co., Dudley 


Butterley and Westminster .. .. .. 
Staunton Iron Company, near Nottingham 
Firmstone, C. E., and Bros., Stourbridge... 
Roberts, J. and 8., West Bromwich—accepted .. 


cs 
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Paris ELECTRICAL EXHIBITION.--The following are the awards 
in the British section—Grand Dipléme d’Honneur: Post-office. 
Diplome d’Honneur : Society of Telegraph Engineers ; Telegraph 
Construction Company ; Eastern Telegraph Company ; Submarine 
Telegraph Company ; Professor Hughes, F.R.8.; Sir W. Thomson, 
F.R.S.; Messrs. Siemens Brothers. Lettres de co-opération : 
Royal Institution; King’s College. Gold Medals; the Anglo-American 
Brush Company ; British Electric Light Company ; Messrs. R. E. 
Crompton and Co.; India-rubber, Gutta-percha Company ; Messrs. 
Clark, Muirhead, and Co.; Mr. Edward Bright; Elliott Brothers ; 
Mr. Swan. Silver Medals : Mr. Apps; Profs. Ayrton and Perry ; 
Mr. Brotherhood ; Consolidated Telephone Company ; Exchange 
Telegraph (Company ; Mr. Fyfe; Messrs. Johnson and Nephew ; 
Messrs. Robey and Co.; Mr. Sabine ; Messrs. Saxby and Farmer ; Mr. 
oletti; Messrs. Thomsonand Sterne. Bronze Medals: Messrs. 
Blakey and Emmott; Mr. Bourne; Mr. Coxeter; Mr. Foxcroft ; 
Mr. Hedges ; Mr. O’Lawler; Mr. Patterson ; Messrs. Ransome ; Mr. 
Sabel ; Mr. Sax ; Mr. Smith ; Messrs. Stiff and Sons; the Dowson 
Gas Company; Messrs, Wallis and Steevens; Whitecross Wire 
Company. 
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OONTRAOTS OPEN. 


POT SLEEPERS, INDIAN STATE RAILWAYS. 

THE Indian State railways require tenders for pot sleepers for 
Sonapur-Mugra extension of the Calcutta and South-Eastern 
Railway, 5ft. 6in. gauge. The work ni ge under this specifica- 
tion consists of the construction, supply, and delivery, at one or 


more of the ports named in the conditions and tender, of 1130 tons | 


of cast iron pot sleepers, 1064 tons of wrought iron tie-bars, 12 tons 
of wrought iron gibs and cottars, as shown in detail on the drawing. 
The whole of the materials and workmanship are to be of the best 
description and kind specified, and in all respects subject to the 
approval of the inspecting engineer. The sleepers are to be cast of 
sol grey all mine irons, and the mixture of the metal is to be 
such as will produce the strongest and toughest castings, and is to 
be approved : the inspecting engineer. The contractor must cast 
twice a day, from the same metal as that used in the sleepers, two 
duplicate bars, 3ft. Gin. x 2in. X lin., for test by transverse 
strain, and two duplicate castings of the form shown on the draw- 
ing, and exactly lin. square for a length of 14in. in the middle, 
for test by tensile strain. One of the two bars for test by trans- 
verse strain must be tested on edge, on bearings 3ft. apart, and it 
must bear 30 ewt. in the centre without breaking, and must show 
a deflection at least 0°29in. before fracture; and one of the two 
castings for tensile strain must be tested in a suitable ine of 


| one stroke of the machine. Great care must be taken that the tie- 


bars are perfectly straight after being punched. The gibs and 
' cottars are to be of wrought iron, ,;‘;in. thick, and of the form 
shown on the drawing. The cottars are to be split for a distance 
of two-thirds of their length. Each day’s make of sleepers, gibs, 
cottars, and tie-bars will also be tested by gauging, cottaring, and 

_ keying together as many sleepers as the inspecting engineer may 
consider necessary. If any further precautions than those adopted 
by the contractor appear desirable for the completion and delivery 
of all parts of the work, the inspecting engineer shall have power 
, to direct the same to be done without any additional charge. Four 
sleepers, with tie-bars, gids, and cottars, must by submitted to the 
inspecting engineer at the works for testing and approval within 
three weeks from the —— of the contract, and none of the 
work is to be made for delivery under this contract until 
the inspecting engineer shall have signified his approval 
of the same in writing. After being inspected, the  tie- 
bars, gibs, and cottars are to be made hot and dipped into 
boiled linseed-oil. When dry the gibs and cottars are joke ked 
in cases made of 1}in. deal board, with elm ends, nailed with 3}in. 
wire nails, and strengthened by battens and iron hoops, 
No. 18 B. W. G. The joints of all cases are to be tongued and 
ooved, and the whole made secure for transit to India, The tie- 

rs are to be delivered in bundles of sixteen bars, firmly tied 
together with strong rod iron. The sleepers may be shipped 
1, Every case is to be branded, not merely painted, and 


approved construction to ascertain the tensile strength of the iron, 
which must be equal to 11 tons per square inch, The second test 
casting of each kind is to be marked with the date of casting, ye | 


every bundle and sleeper painted, with such descriptive and 
shipping marks as the inspecting engineer my direct. Tenders are 
to be delivered at the Store Department in the India-office, West- 


put away for the subsequent inspection of the 


TENSILE TEST BAR 


ter, S.W., on Tuesday, 8th November, 1881, before two p.m., 
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POT SLEEPERS—INDIAN STATE RAILWAYS, 


sleépers cast on any day when either of the two bars tested fails to 
stand the specified tests will be rejected. The wrought iron used 
for the tie-bars, cottars, and gibs must be equal to a tensional 
strain of not less than 24 tons per square inch, with a reduction of 
the tested area of at least 20 per cent. at the point of fracture. 
Two pieces for tenting will be selected by the inspecting engineer 
from every delivery of iron used for the contract. Should any of 
the test pieces fail to stand the specified test, the whole of the 
iron represented by such test will be rejected. h sleeper is to 
weigh 86 Ib., and nosleeper weighing less than 85 Ib, will be taken. 
Payment will not be made for any weight above 86 lb., and the 
actual weight only if under 86 1b. will be paid for. The contractor 
will be required to weigh the whole of the sleepers in the presence 
of the inspector, and the net weight only will be allowed. All 
sleepers are to be moulded by machine, no hand moulding will be 
allowed. Two holes are to be left in the upper part of the sleepers 
to enable the plate-layers to see whether they be properly roe ey 
Particular attention is to be paid to the size and Pes of the jaws 
and of the holes for the tie-bar, also to the tilt or inclination of 
the rail when keyed up, which must be 1 in 20 from the perpen- 
dicular drawn at right angles to the line of cross-tie, and if, on 
applying a set gauge of that angle, it shall be found that it only 
touches one of the edges of the rail, and is more than yin. from 
the other edge, the sleeper in such case will be rejected. Immedi- 
ately after every sleeper is cast, it must be protected in such a 
manner as will satisfy the inspecting engineer that the process of 
cooling will proceed so slowly that its strength will not in any 
degree be diminished by too rapid or unequal cooling. Three 
sleepers will be tested each day by a weight of 3} cwt. falling 
through 2ft., 3ft., 4ft., 5ft., 6ft., 7ft., and 8ft. successively on the 
head of a piece of rail eee up in its place with its cushion and 
key, as if for the road. ‘The sleepers so tested are to be placed on 
- a bed of sand ballast. Whenever any sleeper breaks or shows other 
- of failure under these tests, the day’s make will be rejected. 
e sleepers tested will not be taken as part of the contract, but 
must be broken up immediately after testing. The sand foundation 
on which the sleepers are tested is to be 2ft. thick, well consolidated 
before the testing begins, and laid on a cast iron bed plate Sin. 
thick, weighing 2tons. The contractor must provide at his own 
expense all pew of rail, cushions, and wood keys required for the 
testing of the sleepers. The tie-bars are to be made of wrought 
iron 2in. wide by 4in. thick, the holes for the gibs and cottars are 
‘ to be accurately suechet to the required distance to suit a 5ft. Gin. 
gauge. The es of the bars are to be cut off as shown on the 
wing. All four holes in the tie-bar must be punched cold at 


| after which hour no tender will be received. They are to be 
addressed to the Secretary of State for India in Council, with the 
words ‘‘ Tenders for Cast Iron Pot Sleepers, &c.,” on the left-hand 
corner of the envelope, and are to be placed in a box provided for 
that purpose in the Store Department. 


IRON ROOFS. 
By Mr. A. T. Watmistey, C.E. 
[Continued from page 309.] 


The roof over the City terminus of the South Eastern Railway, 
at Cannon-street, is trussed in the same way and is divided into 
nineteen spaces by twenty principals, including gable. The princi- 
pals have a clear span of 190ft. 44in., with a rise of curved rib at 
the centre equal to 60ft. and rise of tie bar 30ft. above the spring- 
ing level, giving a truss 30ft. deep. The principals are placed 
33ft. Gin. apart, and are connected by purlins extending from rib to 
rib and secured by bolts with holes slotted to provide for expansion 
and contraction. The purlins are braced by one intermediate rib 
in each bay and by the sash bars and boarding. The cost was 
£49 10s. per square. Both roofs are crowned with lanterns fitted 
with side louvres for ventilation. The main roof of the London 
Bridge terminus of the London, Brighton and South Coast Rail- 
way is another example of this type of truss—No. 5. _ The span is 
88ft. and the depth of truss 18ft., the rise of the top rib being 27ft. 
and of the tie rod 9ft. above the nee level. The principal 
trusses are placed 16ft. apart, with a light intermediate rib of 
trussed angle irons resting on the wrought iron purlins. In the 
recent competition for the proposed Exchange Station at Liverpool 
the design which obtained the first prize consisted of three spans 
each something over 100ft., of the t shown in No, 3—see dia- 
gram—with vertical struts, The principal of the main roof over 
the Blackfriars passenger station is an example of No. 11—see dia- 
gram. It is 87ft. 3in. in span and sup’ rted on columns 32ft. 3in. 
apart. The columns are connected longitudinally by a trussed 
girder which carries two intermediate ribs. The rise of the top 
curved rib is 22ft. and of the bottom rib forming the tie 9ft. above 
the springing, giving a depth of truss 13ft. Ventilation is effected 
through the purlins, which are of cast iron having ornamental per- 
forations for that purpose. The total length is 401ft. Gin., and the 
whole roof is braced together by diagonal wind ties. The columns 
are hollow to carry off the rain water. The roof was designed 


and erected under the direction of Mr. W. H. Thomas. The roofs 
over the Woodside Station, at Birkenhead, are constructed in a 


similar manner. There are two spans of 97ft. Llin. and 91ft. re- 
spectively, supported on the side walls of the station and meeting 
in the centre over a longitudinal row of columns placed 25ft. apart. 
The principals resemble No. 11, and are 10ft. 4in. deep—centres— 
with a rise of 25ft. from the springing level to the centre of the 
py Aig They are fixed in the centre to the columns and span- 

8s, but at the other end the shoes are provided with expansion 
rollers resting on the wall plates. The roof is divided longitudi- 
nally into fifteen spaces by the main ribs, and surmounted by a 
longitudinal skylight 16ft. wide with side louvre standards. The 
north-west corner is curved in plan owing to the position of the 
site. The yume consist of trussed T. I. and the whole is brace 
by diagonal wind ties connecting three bays. The roof was built in 
1877 and cost about £32 per square. 

The roof over the new Lime-street Station, Liverpool, is also 
composed of trusses framed as shown in No. 11. The main 
portion erected about ten years ago consisted of principals of vary- 
ing span, averaging 212ft., with a depth of 22in. 9in., meas 
from top of arch to arch of tie, which is raised 22ft. above the 
springing level. The station was enlarged in 1875. The span of 
the extension measures 191ft., with a height in centre of 71ft. 
The wrought iron principals are similar in construction, and are 
placed 33K. apart, connected by lattice purlins placed over the ribs, 
and provided with ventilators supporting the wood purlias upon 
which the sash bar rest. The junction of each strut with the tie 
bar is effected by a turned steel bolt and nut. The principals are 
fixed with a double line of columns, placed longitudinally at the 
junction of the spans. The columns are 20ft. high, with a mean 
diameter of 3ft. The length of the roof is 645ft., and cost £30 per 
square, exclusive of gables. The 1] on a roof are partly 
permanent and partly occasional. The weight of snow varies in 
amount in different countries and in different itions. As in 
this country snow is not likely, in the presence of a strong wind, 
to accumulate on a roof more than about Qin. in depth, it is 
unnecessary to allow for a greater distributed load than 8lb. per 
square foot of horizontal surface covered. The pressure of wind 
is more variable, as it does not always blow in the same direction. 
In finding the strains on a roof, it is incorrect to assume that the 
wind force acting vertically is the worst case that could happen. 
Its pressure depends not only upon its velocity, but 
upon the angle of incidence at which it strikes the roof. 
In this country it .is sufficient to allow for a horizontal 
pressure of 40 lb. or 45 lb. per square foot of surface 
directly opposed to it, acting broadway on either side of the 
roof, as representing the equivalent of wind and snow pressure; 
indeed, it is the opinion of many engineers that this amount is too 
much. All roofs settle a httle, so that it is advisable with large 
spans to fix the trusses at one end only, and it is found the most 
economical plan to fix the side opposite to which the heaviest gales 
are likely to blow. Thus it will be seen that the truss fixed on the 
leeward side, and left free to expand or contract on the 
windward side, has the amount of strain in its component parts 
greatly diminished when compared with the same truss fixed on the 
windward side, the data in each calculation being alike. The 
black lines show the members in compression, and the red lines 
those in tension, while the black dotted lines show the external 
forces; the greatest stresses being when the leeward foot is free. 
A simple form of truss has been assumed to illustrate the prin- 
ciple, but the result would be similar in any case, and shows the 

to be effected by observing the direction of the prevailing 
wind in any situation, and fixing the roof principals as near as 
possible on the leeward side. For moderate spans g surfaces 
accurately planed are better than small rollers. Roller frames 
may tend to lessen the racking motion produced by expansion and 
contraction of an ordinary roof, but do not prevent it. An exami- 
nation of the Exeter Station roof of 132ft. span, some time after 
its erection, proved that the rollers which had been provided at the 
shoes to the principals in the outer wall had not moved, so that 
they might have been dispensed with. During the Hammersmith 
Bridge Inquiry in 1869, it was noticed that the rollers under the 


STRAINS IN ROOF TRUSSES. 


chain connections in the towers had rusted under their saddles or 
bearings, there being evidence of the chains having rubbed their 
under surface upon the rollers, rendering the friction of the rollers 
so great as to require the tower itself to ease before the rusty 
rollers would rotate. Mr. Brunel nearly always provided for 
variations of temperature in his structures; but time and practice 
have since proved the effect to be much less than was at first sup- 


support at the fixed end of a roof of a large span is capable of 
resisting the outward thrust produced when the wind is blowing 
on either side of the roof with its full force, and the rollers at the 
other end are in the point of motion; also that the support at the 
roller end is capable of resisting the outward thrust produced when 
the wind is blowing in either direction with its full force, and the 
roof is in its normal condition as to temperature. The wind 
pressure may at any moment act in a vertical direction, depressing 
the main rafters and producing an uneven stress upon the con- 
nection at the ends, which causes the roller on the inner side to be 
more compressed than the others, and tends to crushit. In the 
Cannon-street roof provision is made to prevent this by attaching 
the end of the principal to a special casting, which is connected to 
another casting resting on the rollers by a circular joint secured 
with a pin, so that whatever the inclination of the main rib ma; 

become, the hinging of the joint causes the stress to pass through 


the centre of the | Ag of rollers, and thus to be evenly distri- 
buted over them. It is usual to brace a roof diagonally to enable 


Care should, however, be taken that the wall or other - 
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it to resist the effects of winds blowing at an angle with the axis 
of the roof by iron ties passing up from the springing to the ridge 
in an oblique direction and attached to the underside of the purlins. 
In some part of the length of these ties a coupling screw is 
inserted to admit of proper adjustment. In many roofs these wind 
ties are spread all over the structure. In the roof over the Drill 
Hall, Forrest-road, Edinburgh, designed by Mr. R. H. Bow, the 
wind bracing is confined to two bays. The roof consists of princi- 
pals similar to No. 12—page 309—with a span of 97ft. Gin. fixed 
at one end and resting on rollers at the other. There are nine of 
these trusses 13ft. Gin. deep, which with two stone gables give ten 
equal bays in a total length of 135ft. The bays next the end bays 
are braced with diagonal ties fixed throughout at a favourable 
angle, the lateral stiffness of the six intermediate and of the two 
end bays being secured by their purlin connections. The radius of 
the curve of the top flange of the principals is 57ft. Gin., and the 
rise of the tie bar in the centre is 13ft. Gin. The wind ties are 
connected to the lower face of the upper angle irons of the arch, 
underneath the purlins which are attached to the upper face. 
Besides looking well this disposition offers facilities in the erection. 
No. 4—see diagram—illustrates a queen post truss derived from 
the old timber system, but generally modified in its recent applica- 
tion to iron structures. The roof over the Earl’s Court Station of 


EARL’S COURT STATION. 


the Metropolitan District Railway, designed by Mr. John W. 
Barry, consists of principals formed of two inverted queen post 
trusses with vertical members braced together and connected by 
purlins, which are made deeper at their junction with the princi- 
vals than in the centre, so as to stiffen the ribs longitudinally. 

he principals are about 96ft. span and are placed 20ft. apart. 
One end of each principal rests on a single steel roller. The 
purlins are vertical, and not at right angles to the rafter, it being 
considered that the fixed load and weight of snow act vertically. 
There is not wind bracing throughout the roof, but diagonal bracing 
in the two end bays, which counteracts the endways pressure of 
the wind. The roof is closed at one end by the booking offices, 
and at the other end with a gable screen formed by trussing a main 
rib longitudinally as well as bracing it transversely. Provision is 
made for ventilation in standards fixed over the purlins. The roof 
over the Broad-street Station belonging to the London and North- 
Western Railway is in two spans, of 95ft. each. The principal 
resembles a queen post truss shown in No. 4, but was origina 
designed to act as a tied arch braced with tension rods. In eac 
side inclined rafter one vertical strut is inserted to obviate the 
effects of unequal loading. The principals are placed 36ft. 10in. 
apart, resting on the outer wallsand meeting over a central line of 
columns which are connec with wrought iron lattice spandril 
girders. The principals are about 12ft. 6in. deep in the centre, and 
the rise of the transverse tie rod is about 4ft. 6in. above the 
springing level. Each span is surmounted in the centre with a 
cast iron arched spandril ridge, to which are attached side louvres 
for ventilation. e whole roof is well secured by wind ties, which 
the construction here adopted renders especially necessary to 
maintain the structure in position. The ta erected in 1865, 
A similar form of principal has been adopted in the roof over the 
Preston Station, which consists of two spans. 

The type of roof adopted at the west-end terminus of the 
London, Chatham, and Dover Railway—Victoria Station—also at 
the Central Station, Liverpool, and Queen-street Station, Glasgow, 
may be described as a tied arch with the tie bar looped up, the tie 


125-0: 
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QUEEN STREET STATION, GLASGOW. 


taking the place of abutments to resist the thrust of the upper 
part of the arch. The roof at the Victoria Station consists of two 


girders, 
hich by of the 
principals together. covering is su; y t trussed 
and six trellised purlins, which are bolted to the main ribs, and 
every two bays are braced with diagonal wind ties. The outer 
gutters rest on the side walls of the station, and the middle 
columns serve as pipes to drain the central gutter. Expansion 
rollers are provided under the foot of each principal over each side 
wall. Ventilation is obtained by a raised covering, trussed as in 
No. 1—page 309—over the centre of each roof. The work was 
John Fowler, and the cost altogether was £27 13s. 4d. 
per square. The roof over the Central Station, Liverpool, is 
similarly constructed. The main ribs are 160ft. span with a rise of 
40ft. in the centre, the tie also having a riseof 14ft. This roof is 
one of the boldest designs of its kind, the principals being placed 
at the unusually great interval apart of 55ft. to meet the require- 
ments of the adjoining buildings. There are nine principals, one of 
which supports a gable screen, which is trussed against the action 
of the wind, while the other end of the roof is closed by the 
station buildings. The main ribs are connected by lattice purlins 
which support five intermedifite ribs. The tie rods are of steel. 
The roof is 495ft. in length, and is ventilated by open spandrils 


carrying a raised skylight along theridge. The roof was designed 
by Mr. John Fowler, and the cost of the iron and steel was £14 1s. 
per square. 


» The roof over the Queen-street Station, Glasgow, belonging to 
the North British Railway Company, is about 415ft. long and 170ft. 
span from centre to centre of supporting columns, which are placed 
at a distance of 41ft. in. iongitudinally. This roof is the largest 
span of its kind, and is carried by nine principals in addition to two 
end gables. The rise of the centre of the top rib of the principal 
is 43ft. 9in., and the rise of the tie rods 14ft. 9in. above the spring- 
ing level. The side columns are connected by lattice girders carry- 
ing the gutter, and each bay between the main ribs is divided into 
five spaces by four intermediate ribs supported by lattice purlins 
laced 27ft. 9}in. apart with secondary purlins carrying the glass. 
e tie rods are of steel. The roof cost £15 per square exclusive 

of foundations and drainage. There isnot so much difference now 
as there used to be between the prices of iron and steel, and hence 
steel is being rolled into a larger variety of sections than formerly. 
With roofs of small span the weight of the component parts is 
not sufficiently great to effect any economy by the substitution of 
steel for iron, but in large spans the saving of expense is sufficiently 
great to recommend its use as presenting a much lighter appear- 
ance than iron of equal strength. The general adoption of iron 
roofs of large span is eomparatively of recentdate, Beyond aspan 


of 50ft, the question arises whether the roof shall be made in one 
ormorespans. The late Professor Rankine held the opinion that the 
roof should where possible be in a single span over the whole station, 
but the late Sir Charles Fox preferred roofs of 50ft. or 60ft. spans as 
wap ber cheapest. If intermediate pillars are used they should 
be p in the middle of broad platforms. A comparison of the 
two stations at Victoria, London, shows this. In the case of the 
London, Chatham, and Dover Railway Station, they are inthecentre 
of the narrowest platform, whereas in the London, Brighton, and 
South Coast Railway Station, they areinthecentre ofa broad carriage 
road. Of course, the adoption of very large spans is more expen- 
sive than dividing the space into two or three moderate spans, but 
there are the advantages of (1) freedom from all intermediate sup- 
ports, giving facilities in laying the space to the greatest advantage, 
or in subsequently altering the arrangements, and this freedom is 
especially valuable when it is required to transfer the traffic of the 
station from one line to another diagonally at the shortest possible 
intervals; (2) getting rid of annoyance of snow lodging in the 
valleys; and &) the grander architectural effect of the structure, 
whether trussed or arched. The stability of an arch increases 
with its weight and size. Itmay, however, be generally accepted, 
as stated by Mr. Matheson in his useful and practical k 
entitled ‘‘ Works in Iron,” that an arched roof usually costs more 
than a trussed roof if the expense of the abutments be included. 
But if by the position or arrang t of the building, abutments 
already exist, or if for other reasons they have to provided, 
then an arched roof may be better and cheaper than a trussed 
roof, It is evident that if strength alone be considered the proper 
form of a roof is that which puts the whole in equilibrium, so that 
it would stand in that shape, supposing all the joints to be flexible. 
Any departure from this form necessitates the introduction of 
braces to maintain it, and the parts are subjected to strain. The 
circle is the curve of equilibrium for a uniform normal pressure, 


but the parabola is the curve of equilibrium for a uniformly dis | 
The parabola has also a 


tributed vertical load all over the span, 


slight advantage over the circular rib in the event of unequal | 
loading, but as the rise of the arch is diminished, the circular and | 


parabolic curves come so close together as practically to coincide. 
The plate or solid type of arch has been largely used for roofs of 
comparatively small span. Examples of this form can be seen at 
the stations of the Metropolitan Railway, the largest span of 
which is 90ft., at High-street, Kensington. The underground 
stations being in cutting, a ready-made abutment exists to take 


apart, and are surmounted with a braced rib giving a straight 
incline of rafter for the covering; the springing line is 50ft. Gin, 
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COVENTRY MARKET, 


ALEXANDRA PALACE GREAT HALL, 


the thrust of the arch, and little or no transverse bracing is | from the floor, The late Mr. J, Johnson was the architect. The 
needed. The principals of the roof over the Aquarium, West- | roof over the goods station of the Great Northern Railway at 


ROYAL AQUARIUM, WESTMINSTER 


Z> 


AGRICULTURAL HALL, 


minster, resemble those at the Crystal Palace, Sydenham. They | Bradford consists of arched principals of 103ft. 10in. span placed 
throw a very, small horizontal thrust upon their supports, being | 20ft. apart. The main rib is 2ft. deep all round the arch, and is 
constructed with a sufficient depth at the crown to act as a girder. | formed of angle iron with flange and ornamental quatrefoil web 
The ribs are semicircular in form, having a radius of outer side, | plates; the intrados of the arch has a radius of 52ft. This roof 
or back of rib, equal to 40ft. 4in., and are placed 20ft. apart, with | was designed by the late Mr. John Fraser, and its principal dimen- 
two intermediate ribs in each bay, supported by six lattice purlins. | sions have been —r by Mr. Johnson in his design for the 


The main ribs are braced together in pairs, these pairs occurring at 
intervals of 60ft. and 40ft. The building was designed by Mr. A. 
Bedborough. The main roof over the Paddington Station of the 
Great Western Railway is divided into three spans. The centre 
span is 102ft. Gin. in width, measuring from centre to centre of 
supporting columns, and forms an arch having a clear headway of 
33ft. 9in. above the springing level. The side spans are similar in 
construction, and are 68ft. wide from centre to centre of supports, 
with a rise of 25ft. 3in. above the springing level to the intrados 
of the arch. The columns are placed 30ft. apart, and are con- 
nected by trussed girders which carry two arched ribs in each bay. 
The roof is about 700ft. long, and is divided into seven spaces 
between columns at each end of the station, with six spaces in 
the centre, and two intermediate transepts 50ft. wide. The 
transepts are tormed by arched ribs crossing each other diagonally, 
and giving great lateral stiffness to the roof. The girders connect- 
ing the heads of columns were also omitted at the transepts, with 
the original intention of constructing a traversing arrangement to 
convey railway carriages across the station from one line to 
another, without the use of a turntable. The roof is glazed on 
the ridge-and-furrow system following the curve of the roof, and 
carried on the transverse ribs, which are braced together by nine 
pair of straps in each division crossing each other di ly, and 
connected with the top flange of one principal and the bottom 
e roof is pve by tal 


betes, Go woh only 
treating wrought iron plates, the web only remaining where it acts 
in a similar manner to diagonals, and in the author's opinion pro- 
duces a much better effect than when raised ornaments are used. 
The plan has been followed in other roofs. The Paddington roof 
cost £19 per square, exclusive of columns and girders. 


terminus station roof of the Great Northern Railway at King’s 


LONCITUDINAL SECTION 


i to 

description of er the - 

ibition, was given by Mr. Wessely, in his iJ on 

** Arched Roofs,” read before this Society in only 1866, and 

published in the ‘‘ Transactions.” In this paper Mr. bgt | 
alluded to the St. Pancras Station roof, the drawings for w 


PADDINGTON STATION, 


The Agricultural Hall, Islington, was designed by Mr. Frederick 
Peck, and built in 1862. The span of the meer th roof is 125ft., 
with a rise of 70ft. measured from the ground to the crown of the 
arch. The principals are 24ft, apart, and are connected by longi- 
tudinal trussed purlins and wind ties; the main principals rest 
upon a double row of braced columns, forming a base of sufficient 
width to resist the thrust which is conveyed through the gallery 
girders to the outer walls. The roof cost £12 15s. per square, 
exclusive of erection and covering. 

The roof over the Coventry Market Hall, designed by Messrs. 
Coe and Robinson, is in a single span of 90ft. springing from the 
ground, and constructed somewhat similarly to the main roof of 
the Agricultural Hall. The centre of the top of the arch is 45ft. 
above the ground, and the thrust of the arch is conveyed through 
a side arch to the main wall of the building. The principals are 
placed about 8ft. apart and connected by trussed ron purlins. 
main ribs of the roof over the Great Hall in the Alexandra Palace 
are 1ft, 9in, deep, with a radius of 39ft, 7in, They are placed 25ft, 


single 
e form 
uili- 

rib 


were at that time acing —— This roof is the 
we have, being . clear at the springing line. 
differs from both the circle and the parabola, the curve of 
brium varying but slightly from the neutral line of the arch 
adopted, so that the transverse stresses arising from the weight of 
the roof itself are small. The arch was made slightly pointed at 
the top, because it was considered that this form van- 
tages in resisting the lateral pressure of the wind, 
(Zo be continued, 


A GOLD medal has been awarded at the Congress Internationale 
Phylloxerique de la Gironde, held at Bordeaux, for the Invincible 


centrifugal pump made by Messrs John and Henry Gwynne. 
Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Richard 8. Lee, chief engineer, 
to the Algerine, commissioned, dated 3rd Nov.; and F, 
Norman, engineer, to the W: , additional, for the Banterer, 
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crescent arches of unequal length and unequal span, as it was found | 4 ; 
necessary in order to meet the then existing arrangements of the Y ! 
station to make one span 127ft. 4in. wide and the other 129ft. ; 
wide, the length of the former being 455ft. and of the latter 385ft. H 
The principals are 21ft. deep from the centre of the top rib to the Y i 
centre of transverse tie, which is raised 8ft. Gin. above the epring- 4%, | 
ing line. They are placed 35ft. apart with two intermediate ribs KING’s CROSS STATION. i 
at each end. 6 Web of the princl @ nea of ho. ing two in n the y at the north end the 
punched out of the solid plates. The larger holes were made with lins are made of a stro section than the others, and T. I. 
@ simple screw press, having long levers and heavy weights 
| | 
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APPARATUS FOR TURNING LEAVES OF MUSIC. 


We illustrate herewith an apparatus invented and made by 
Mr. R. H. Padbury, of 24, Mildmay-grove, for turning over 
leaves of music. This is not the first apparatus made for the 
purpose, but it has the advantage of being small and compact, 
folds into small compass, and is not liable to get out of order. 
The apparatus consists of folding lever arms, which, when in 
use, fe over page after page as desired, when a little lever arm 


B in front of the instrument is tapped by the finger. The 
apparatus is represented in the act of turning a leaf. 


The smallness of the space occupied by the apparatus is 
chiefly due to the horizontal arms and the hollows containing 
the springs being stamped out of one piece of steel, by which 
means lightness, strength, and small compass are secured. The 
vertical portions of the lever arms are also so constructed that, 
in setting the music in the apparatus before use, each leaf passes 
easily and without fail into its proper place, which experience 
shows to be a point requiring attention in devices for turning 
over music leaves. The design harmonises with most pianos. 

The box containing the mechanism is readily secured to the 
ordinary music rest by spring clips; the flyers or turners are 
hinged to the horizontal levers, to enable them to be turned 
down into a horizontal position, for portability. The rest is 
hinged to the top of the containing box, so that the appliance 
when not in use is packed up. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

SATISFACTION was generally expressed on ‘Change in Birmingham 
to-day—Thursday—and in Wolverhampton yesterday, that Novem- 
ber 1st had passed by without the declaration by Earl Dudley of a 
further rise in coal, for the maintenance of current fuel quota- 
tions is further steadying the market for iron both raw and rolled. 
There was no manifest desire to buy or sell. Yet some consumers 
of finished iron of medium quality were quite prepared to buy for 
delivery throughout the next twelvemonth. Rarely, however, 
would makers consent to deliver over six months even at the 
advance at which alone they would book. Current rates would 
not be accepted beyond the close of this month, a rise in the price 
of coal in D b ‘ing pated 

Sheets were —_ in brisk request ; but the orders were mostly 
rejected, alike by the makers of first and of medium qualities. 
(Quotations were upon last week’s basis; and in the few cases in 
which makers were open to accept orders buyers had to give the 
prices of that time, singles ranging from £8 to £8 10s.; doubles, £9 
to £9 10s.; and trebles, £10 10s. to £11. 

Hoops were in less active request. Still there were inquiries 
upon United States account, and there were firms who quoted as 
low as £7 10s. delivered in Liverpool, but the price was not given. 
Tube strip was in ter demand than supply. 

Medium bars sold well in small lots from £6 10s. to £7; and a 
steady trade was done in marked bars at £7 10s. upwards. 
aw continues to distinguish the work doing at establishments 
of this class, 

Plates for boiler work were less neglected, and there was no 
falling off in the inquiry for tank ‘ete. though girder and 
gasometer plates were less demanded. ; 

Pig ifon is being rade to the full capacity of the furnaces blow- 
ing, and three more are in blast now than a month The con- 
sumption of best iron is equal to the output, and of less valuable 
sorts more than equal, for where there are stocks they are being 
steadily reduced. Plants of four furnaces each ave being run by 
Mr. Alfred Hickman, Wolverhampton; and Messrs. Pearson, 
Netherton; and Messrs. Roberts, Tipton; and Messrs. H. W. 
Whitehouse are blowing three. 

Prices of pig iron do not show the tendency to rise seen 
three weeks or a month ago ; nor is there any reduction upon that 
time in the open market quotations. Yet there were brands which 
to-day might have been bought at from 1s. 3d. to 2s. Gd. under the 
maximum prices demanded at the quarterly meetings. All-mine 
held their own at £3 5s. upwards, and cinder pigs were quoted but 
not sold at from £2 2s. 6d. to £2 5s. Wellingborough was quoted 
firm at £2 15s. for No. 4 forge, and Staveley pigs were held at 

al for forge purposes was plentifully offered to-day an - 
terday. There were sales at bs, 9d. to 7s., according to onlin. 

Plus carriage by canal, these prices mean about 8s, per ton, boat 

weight, at consumers’ coal sidings, 

A section of the South Staffordshire colliers—those about 
Netherton—have approached the Coalmasters’ Association, — 
for a revision of the sliding scale. The employers have respond 
that they see no good likely to result from such revision, and the 
men are agitating with a view to joint action throughout the 
several localities to enforce an alteration. Throughout Cannock 
Chase the sliding scale arrangement has been abandoned by the 
men; but the employers are desirous of concluding new terms upon 
a similar basis. In North Staffordshire, where the men have been 
pers ge | a rise of 10 per cent., and will not, some of them, be 
content with the 5 per cent. which their masters offered, there 
has been ee disaffection at some of the collieries, to the incon- 
venience of certain of the ironworks. In one or two cases this has 
led toa stele uiescence jn the men’s demands, but in one 
or two others the men have resumed on their employers’ terms. | 

At a monthly meeting of the South Staffordshire Mines Drainage 
Commissioners held in Wolverhampton yesterday, it was announced 


that the draft of the new Bill seeking additional rating powers 
was being prepared, and the law clerks will issue the necessary 
legal notices informing colliery owners and occupiers throughout 
the whole of South Staffordshire of the intention of the Com- 
missioners. At the same meeting it was resolved to come to an 
agreement with the Earl of Dudley, which is to operate for twenty- 
one years, whereby for the payment of £210 yearly the Commis- 
sioners acquire the right to pierce any of his lordship’s barriers 
which are in the district surrounding the Tibbington pumping engine 
of the Commissioners in the Tipton area, for the more effectual 
conveyance of water from the collieries in the district to the 
Tibbington pumps. The Commissioners also determined to pur- 
chase the Leviathan pumping engine from the Tipton Moat Colliery 
Company, for which they have hitherto been paying rental. 

At the engineering establishments throughout Birmingham, 
South Staffordshire, East Worcestershire, and Shropshire there is 
a ona business doing in mill castings, in constructive work, in 
railway fastenings, in engineers’ nuts and bolts, in lifting and 
moving appliances for warehouses and workshops ; and the gas and 
steam wrought iron tube firms are much easier than a year ago; 
while the makers of gas plumbers’ work are busier than usual at 
this season upon fittings to be set up in factories. 

The death this week is announced of one of the est nail 
manufacturers in the kingdom—Mr. Wm. Geo, Griffin Walker, of 
Darby End, Netherton. 

The Wolverhampton Town Council, after trying steam traction 
on one of their lines for some months past, have come to the con- 
clusion that its advantages do not outweigh its inconveniences and 
dangers, —_ have therefore resolved to discontinue its use. A 
resolution will be brought forward at the next meeting for the 
continuance of the system at least during the winter months when 
the labour of the horse teams is heaviest, and protests against the 
decision have been sent in from several of the neighbouring towns, 
who are either now benefiting, or who hope to benefit, by the 
extension of the tram lines, 

The Midland Association of Gas Managers have had a pleasant 
time at their last quarterly meeting here. Little time was wasted 
on the vexed question of the electric light versus gas, but attention 
was directed to the best methods of perfecting the existing gas 
supply. Chief among the papers read was one by Mr. J. Tindall, 
of Watsall, on ‘‘ The Distribution of Gas.” It advocated a more 
effective system of distribution in the street mains, and a proper 
regulation of the pressure by the governors at the works. The 
best means to this end was, he said, to divide the district supplied 
into two or three levels, supply each level separately, and 
“* govern ” it separately from the works. Equalisation of pressure 
and the reduction of leakage to a minimum would be attained by 
this. Mr. R. O. Paterson, of Chelmsford, was 1e-elected president. 
During their stay in Birmingham the members visited the new 
Smethwick Gasworks, of which I wrote a short time back. 

The South Staffordshire Mill and Forge Managers’ Association at 
their meeting on Saturday discussed a paper on ‘‘ Smoke,” read by 
Mr. Morris, of Dallam and Bewsey Ironworks, Warrington. The 
author maintained that if smoke was once formed it could not be 
consumed, but it could be diluted with air admitted through 
easily-governed valves. Dr. Siemens’ gas furnace was warmly 
praised. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—In the iron trade of this district business, which 
has been ually tapering off for the last few weeks, seems to 
have subsided for the present into a state of inactivity. No doubt 
consumers who are not in pressing want of iron are waiting to see 
whether the close of the shipping season will not influence the 
market in their favour, and as there is a good deal of iron in the 
hands of speculative holders, some of whom are becoming anxious 
to realise, odd orders, where they have to be given out, can be 
placed at under makers’ quotations. This applies especially to pig 
iron; but makers themselves still, for the most part, hold firmly 
for late rates, as pretty near all the iron they can make for the 
next two or three months is in many cases already sold. 

Lancashire makers of pig iron have this week been open to book 
orders for delivery over the first month of next year; but although 
they have very few new inquiries coming in, they are still firm at 
their full list rates of 48s. for No. 4 forge, and 49s. for No. 3 
foundry, less 24 per cent., delivered into the Manchester district. 

Of outside irons the only brands which are at all saleable to any 
extent to consumers in this district are still in Lincolnshire and 
Derbyshire makes, and in these prices in some cases are rather 
easier. One or two of the lower quality brands have becn offered 
at as low as 47s. 6d., but 48s. 6d. up to 50s., less 25 per cent., still 
remains about the average figures quoted, and in some cases con- 
siderably higher figures than these are nominally being asked. 
Middlesbrough iron at the prices at present asked by North-country 
makers has practically no market here. 

The finished iron trade continues active, with all the local rolling 
mills and forges well employed. Work already secured will keep 
some of them going until next spring, and there is still a very fair 
inquiry in the market. Foreign inquiries‘continue numerous, and 
amongst these there has been one for 300 tons of spike iron all of 
one size, which would indicate a fair amount of railway work on 
hand. Sheets both in the plain’ and the galvanised qualities are 
also in brisk demand, and are in fair request. Sean, how- 
ever, have not been able to realise to any extent the full price of 
£7 per ton which was recently being quoted for bar iron delivered 
into the Manchester district, but they are firm at £6 10s. to £6 15s., 
and sheets are quoted at £8 10s. to £8 15s., with hoops at £7 to 
£7 5s. per ton, but in the latter there have been sellers of second- 
hand lots at 5s. per ton under 

Prospects in the engineering, tool-making and machine-makin; 
trades genérally continue to , Paton The inquiries I make all 
through the districts show a steadily increasing volume of trade 
coming in. Although work has still to be taken at low prices, 
the inquiries which for some months past have been growing in 
number, have now reached the point when they are resulting 
in actual orders, and with the continuance of the present progres- 
sive state of trade there is every reason to look forward to a 
healthy condition of things next spring, with probably more remu- 
nerative prices obtainable than at present. In stating this I am 
not only speaking from personal observation, but on the authority 
of one well acquainted with what is going on in the engineerin; 
trades throughout the country, and in corroboration I may ad 
from another source that in conversation this week with the secre- 
tary of the Amalgamated Society of Engineers, I learned the signifi- 
cant fact that throughout the Manchester district they have not at 
present a single pattern-maker on their books out of employment, 
A good deal, I may say a great proportion, of the work at present 
coming in is on foreign accounts, and this is of a very varied 
description. France and other parts of the Continent are coming 
here pretty freely for all kinds of tools, and from so far afield as 
China important orders are being received, whilst the colonies are 
fair customers, and one very noticeable feature of late has been the 
number of American inquiries for tools which have been coming 
into this district, and it is not only in tools that there is this 
increasing activity; one of the largest boiler-makers in this district 
informed me the other day that the inquiries for boilers and 
engines from all parts were more numerous than he had known 
for a considerable period back. 

By means of a friendly conference between the representatives 
of the Iron Trades —— ers’ Association and the Amalgamated 
Society of Engineers held during the past week, the overtime 

uestion has now been uniformly settled throughout this district. 

viously it had been practically arranged with the exception of 

one ierge firm, and the result of the conference has been that all 
cause of disagreement has now been amicably removed. 

Some time back I referred to the numerous experiments which 
were being carried out with the view of perfecting some suitable 


mechanical locomotive power for tramways, and the question was 
pretty fully discussed at the Manchester meeting of the Institution 
of Mechanical Engineers last week. I may add as showing the 
pertinacity with which inventors are still directing their efforts in 
this direction, that just recently Messrs. Ashbury and Co., the 
well-known carriage builders, of Manchester, have had inquiries 
sent in to them with the view of adapting their reversible tram 
cars so as to be driven both by compressed air and by electricity. 
The constructive details, should the suggestions be carried into 
effect, have, I believe, as yet to be worked out, but I understand 
that in one case it was proposed that the compressed air chambers 
should be contained in that portion of the car now occupied by the 
driver, whilst in the other case it was suggested to adapt the car 
to be driven by electric engines designed by. Dr. Siemens. 

There is still a brisk demand for all descriptions of round 
with increasing requirements for the commoner sorts for gen 
trade aig eae which is an indication of a better state of things 
generally throughout the district. Slack is also in fairly good 
demand, but owing to the increased quantity of round coal now 
being screened, it is in some cases at present being placed to stock. 
The advance in prices announced last week in the Manchester dis- 
trict has been followed more or less generally throughout Lanca- 
shire ; and as the result of the upward movement which has been 
going on during the last two months, it may be stated that the 

rices are now being quoted at 1s. 6d. to 2s. per ton above the 
acount figures which were being taken in September. The average 
prices at the pit mouth for the month are about 9s. 6d. to 10s. 
‘or best coal, 8s. to 8s. 6d. for seconds, 6s. 6d. to 7s. for common 
coal, 4s. 6d. to 5s. for burgy, and 3s. 6d. to 4s. for good slack. 

Following the upward movement in prices, there has naturally 
been an advance in wages. In the Manchester district the rate of 
wages to the colliers has been advanced 10d. per load and 3d. per 
yard, and to the underground daymen Is. per week, which means 
nearly 15 per cent., and is a return to the wages paid last winter. 
In other districts advances ranging from 10 to 15 per cent. are 
announced ; but the Wigan district colliery proprietors, many of 
whom are largely under contract, have not yet conceded an 
advance, and the result has been that nearly the whole of the 
collieries throughout West Lancashire have been stopped since the 
commencement of the week. A meeting of the coalowners, how- 
ever, is to be held to-day—Friday—at Liverpool, and it is generally 
expected that a compromise will be effected on the basis of an 
advance to the men of about 10 per cent., without any recurrence 
of the union’s interruption with work which occurred last winter. 

Barrow.—The hematite pig iron trade continues to improve and 
is gradually though slowly creeping into a position, not only re- 
assuring as to the stability of the movement, but giving 
grounds for believing that it will yet improve considerably on its 
present state. I know that makers in a few cases are very well sold 
forward, and are asking 2s. per ton more for iron than the quoted 
prices. No. 1 Bessemer is quoted at makers’ works at 62s. per ton, 
while No. 3 forge changes hands at 60s. The output of metal at 
the furnaces, although very considerable, is going direetly into con- 
sumption, and makers do not undertake deliveries this side of the 
Christmas holidays. Stocks may be said to be nil, as the increased 
demand has put all stocked iron into consumption. Makers anti- 
cipate ere long having to increase their output. Steel makers are 
very busy, the mills being well employed. A good inquiry is 
experienced for all qualities, more especially rail and plate sections. 
Iron ore is in good demand ; makers are well sold forward. Iron 
shipbuilders, engineers, and others fairly supplied with orders, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In some quarters local work has been a good deal disturbed by 
the municipal contests, which have been more numerous and 
exciting than for years past. On the whole, however, the Sheffield 
workman now-a-days is not so prone to fool away his time as he 
was in 1873, and even electioneering agents can scarcely induce 
him to leave his work for days to engage in municipal warfare, as 
was too often the case in bygone years. The severe lesson of the 
lean years has not been lost by the great mass of the Sheffield 
artisans, who are not so ready to risk their employment by absence 
without leave as they were in former days. 

The unmistakeable signs of improvement noticed in my former 
letters are being increased and emphasised. There is no scarcity 
of orders in the rail, tire, spring, or file trades; indeed, there 
seems to be no doubt that the demand for nearly all classes of rail- 
way material is steadily increasing. Builders of rolling stock of 
every description are busy, and it is only by reason of what I have 
heard manufacturers Cescribe as “ the i t petition ” 
the more recently established houses that better prices for Sheffield 
= are not obtained, with the heavier contracts now on the 
market. 

The Colonial Governments of Victoria and New South Wales are 
inviting tenders for large lots of rails and fittings for the perma- 
nent way of their railways, and iderable ship ts are- also 
being made to both North and South America. The building of 
locomotives is not carried on in Sheffield, but the extensive orders 
which are being carried out in Manchester and Glasgow for the 
Continent and India favourably. affect our large. firms; the various 
metallic portions of the engines being drawn 4o a great extent. fram 
this neighbourhood. The -various Scotch. railyvay compapies have 
been replenishing their wagon stores freely, and this with Colonial 
favours has caused several departments of our local -works to. be 

Commendatore Beneditti Rrin, President-of the Council of Cen 
struction of the Italian Marine Ministry, with-Mr. F. Mattei,lite 
Chief Constructor, Rome (who were the guests of Mr. George Wil- 
son, of Banner Cross), visited last Thursday the Cyclops “W¥orks, 
of which Mr. Wilson is chairman and managing director. They 
witnessed the processes of manufacturing the ‘‘ Wilson” com- 
pound armour plate, and inspected other portions of. this mo 
establishment, A visit was also paid to the neighbouring esta) 
lishment of Messrs. John Brown and Co., where the visitors wit- 
nessed the making of compound plates on the “‘ Ellis ” system, and 
also saw the process of flanging marine boilers and plates. ' 

The Corporation of Chesterfield have finally decided to light the 
whole town by electricity. The month’s trial is considered satis- 
factory, and Messrs. Hammond and Co. have received instructions 
to undertake the entire length of the streets. The illumination 
will be provided from about 22 arc lights, each of 2000-candle 

wer, on the Brush system, and by 70 Lane Fox incandescent 

mps. It is believed that the illumination, while superior to 
willbe obtained at nogreatercost. The lighting of the various Sheffi 
establishments, already noted, on the Brush system, continues to 
give satisfaction. 

In the coal trade there is very great briskness, and this week 
another advance of 5d. to 10d. per ton has been secured in house 
coal; while locomotive coal is being freely sold out at 6s. 6d., as 
compared with 5s. 8d. a few weeks ago. If the present wintry 
or continues, a further advance may be secured on December 

t, 

At Barnsley the checkweighmen employed at the various 
collieries in South Yorkshire have held a meeting, at which they 
complained that miners were systematically deprived of the 
benefits of the Mines Act and Weights and Measures Acts in 
regard to checkweighmen. It was stated that one Yorkshire 
firm had in two years confiscated 6000 tons of coal. Resclutions 
were passed directing the attention of the Home Secretary to the 
miners’ grievances, which were enumerated. 

At the Swanwick Colliery, near Alfreton, a diabolical act was 
discovered in time to prevent a dreadful outrage. An engineman 
was about to let down the horsekeepers when he discovered that 
the rope in connection with the drum had been. maliciously cut off 
smashed. e horsekeepers, if let down by the engineman, would 
have been dashed to pieces, : te 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has been compara- 
tively steady during the past week, the fluctua- 
tions in prices being confined within much 
narrower fimits than of late. There has, 
nevertheless, been a fair speculative business 
doing. The demand for makers’ iron has 
somewhat slackened ; but this is not an unusual 
circumstance at this time of the year. The 
exports of pig iron to the Continent were placed 
to some extent in arrear wy the recent stormy 
weather, and it was hoped that large shipments 
might be got away in the beginning of November ; 
but now the winter has set in with frost and 
snow, and there is little prospect of this being 
done. Otherwise the trade is fairly good, the past 
week’s shipments, being upwards of 11,000 tons, 
show very well compared with those of the same 
week last year, which amounted to 7556 tons. 
There is a steady demand for the consumption of 
pig iron at home in the manufactured iron works. 
The stock of pig iron has not been growing so 
rapidly as of late, when it was understood that a 
large proportion of the additions came from the 
accumulation at makers’ works. Between 3000 
and 4000 tons have, however, been added to the 
stock in Messrs. Connal and Co.’s stores, which 
now amount to about 600,900 tons. There are 
105 furnaces in blast, as compared with 118 at the 
same date last year. 

Business was done in the warrant market on 
Friday forenoon at from 49s. 10d. to 49s. 84d., 
and again up to 50s. 2d. cash, the afternoon 
quotation being 50s. 14d. to 49s. 11d. cash, and 
50s. 4d. to 50s. 4}d. one month. On Monday the 
market opened quietly, but became firmer, and 

rices showed a slight advance. In the forenoon 

usiness was done at from 49s. 10d. down to 
50s. 34d. cash, and from 50s. 3d. to 50s. 6d. one 
month. In the afternoon the transactions noted 
were at from 50s. 2d. to 50s. 44d. cash, and 
50s. 5d. to 50s. 74d. one month. On Tuesday 
the market was steady, with business at 50s. 6d. 
to 50s. 4$d. and 50s. 7d. cash, and 50s. 74d. to 
50s. 94d. one month. On Wednesday the market 
was quiet, with business between 50s. 34d. to 
50s. 7d. cash and 50s. 6d. to 50s. 9d. one month. 
To-day—Thursday—the market has been steady, 
with business at 50s. 34d. to 50s. 44d. cash and 
50s. 74d. one month. 

The demand for makers’ iron being rather 
slower, prices have become easier, and in a num- 
ber of cases the quotations have declined from 
6d. to 1s. per ton on the week. Gartsherrie, 
f.o.b.. at Glasgow, per ton, No. 1 is quoted at 
59s.; No. 3, 51s.; Coltness, 59s. 6d. and 52s. 6d.; 
Langloan, 61s. 6d. and 53s.; Summerlee, 59s. 6d. 
and 51s.; Calder, 59s. 6d. and 52s. 6d.; Carnbroe, 
52s. 6d. and 50s. 6d.; Clyde, 50s. 6d. and 48s.; 
Monkland, 50s. and 47s. 6d.; Quarter, 50s. and 
47s. 6d.; Govan, at Broomielaw, 50s. and 47s. 6d.; 
Shotts, at Leith, 60s. 6d. and 53s.; Carron, at 
Grangemouth, 53s. 6d. and (specially selected, 
56s.)-52s. 6d.; Kinneil, at Bo'ness, 50s. and 48s.; 
Glengarnock, at Ardrossan, 52s. 6d. and 50s. 6d.; 
Eglinton, 50s. and 47s.; Dalmellington, 50s. 6d. 
and 47s. 6d. 

The different branches of the manufactured 
iron trade continue very well employed, and the 
slight upward movement in prices has had the 
effect of bringing forward a number of fresh 
orders which will still further increase the 
activity at the works. The locomotive works 
have received good contracts, and there isa steady 
flow of new orders in the shipbuilding and marine 
engineering trades. 

The time has now arrived when it is usual for 
the shipping et of the coal trade to 
exhibit a large decrease, and the shipments are 
not now so heavy as they were some weeks ago, 
yet they compare very favourably with these of 
this time last year, and the inland demand, both 
for public works and domestic consumption, is 
manifestly on the increase. There is no altera- 
tion in prices. 

It appears doubtful at the moment whether 
the miners generally throughout Scotland will 
obtain at this time the advance of 6d. per day 
which they have sought from their employers. 
The advance was to come into force on Tuesday 
last. The week previously a considerable number 
of the colliery owners in the Hamilton district 
conceded to the demands of the men, but at a 
mass meeting of the miners of the Glasgow dis- 
trict held on Monday it was reported by repre- 
sentatives from all the collieries that not a single 
employer had consented to give an advance. In 
Ayrshire the masters are expected to adopt the 
course followed by the employers generally. In 
the Slamannan district it was agreed to pay the 
men 6d. extra from the Ist of the present month. 
In Fife and Clackmannan the advance has been 
refused in the meantime, and as the men are dis- 
satisfied they adopted a resolution to restrict the 
hours of labour, but whether they will carry out 
this resolution into effect or not remains to be 


seen. 

The Singer Manufacturing Company, Limited, 
has acquired a large portion of ground on the 
Clyde, near Glasgow, upon which to erect an 
extensive manufactory for the production of its 
sewing machines. 

The Clyde trustees have contracted with 
Messrs. Simons and Co., Shipbuilders, Renfrew, 
to construct four very powerful steam ers 
that will be capable of deepening the channel of 
the river to 35ft. 

During the past month sixteen vessels with a 
tonnage of 14,890 were launched from the Clyde 
shipbuilding yards, as compared with fourteen 
vessels and 16,000 tons in October, 1880. The 
output of the ten months amounts to 258,889 tons. 
as compared with 186,830 tons in the correspond- 
ing period last year. The trade continues busy. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Two subjects are coming up to the front 
amongst the Welsh colliers, and I in to fear 
that possibly some interruption to the present 
tranquil condition of trade is looming. These 
subjects are: First, an alteration of the slidi 
scale; and secondly, blasting in mines. Bot 
were fully discussed at a large meeting of 
colliers at Aberdare a few days ago, and it was 
evident that both were considered of grave 
importance, There are three scales at present in 


operation in South Wales, and the men wish 
them amalgamated, and so connected and re- 
fashioned as to give them a different basis in one 
distinct scale that may be accepted by all colliers 
in Wales. The three scales are those of the 
Coalowners’ Association, Ferndale, and Ocean 
collieries. 

The other subject under dispute, blasting in 
mines, was also discussed. The general opinion 
seemed to be that in many collieries in Wales the 
non use of gunpowder would entail a cost on out- 
put of 6d. to 9d. per ton, and where the vein was 
very thin necessitate the abandonment of the 
colliery altogether. Eventually it was decided 
to form a ‘“‘resolution,” and wait upon Lord 
Aberdare in order to get it presented to the 
Home Secretary. 

The colliers are well pleased at the advance of 
wages which has taken place, and this, by the 
action of the Coalowners’ Association, has been 
made general, the Ocean having preceded. The 
amount is 24 per cent. 

The exports maintain their high figures at all 
the ports, and inquiries are well sustained. 
Several good contracts have been secured at 
Cardiff, and an important mail packet arrange- 
ment has been pleted at satisfactory rates to 
both parties. 

French inquiries are in the market for bitumi- 
nous or coking coal, and orders to the extent of 
150,000 tons are now being placed at Cardiff. Now 
that Swansea is pressing on with rapid strides to 
prepare itself for the business which the new dock 
will bring, attention is being directed towards 
Newport, which commands a larger area of un- 
worked lower coals than any district. This area 
I have long pointed out as the future great coal 
field, and shareholders in the Rhymney Railway 
may take heart that good times are yet to come. 
The Rhymney Railway is a favourite route also 
for foreign ore being conveyed to the Monmouth- 
shire works, and this is an additional security. 
Few lines have progressed at greater speed than 
the new line from Pontyfariall to Newport by 
way of Caerphilly. 

I see that the Rhymney line will make another 
effort next session to get running powers to join 
Cyfarthfa Works and Merthyr. 


The iron and steel trades are in a fiourishing 
state, and a good deal of firmness marks existing | 
business. Dowlais is full of work, and the same | 
fact applies pretty generally to the principal | 
works in Monmouth and Glamorgan. I note a | 
good deal of briskness at Pentyrch this week, and | 
also at Treforest Iron and Steel Works. The | 
brand of pig at the latter place is in good 
repute. 

regret to note that the Gadlys Tin-plate 
Works Company has gone into liquidation, but I 
have long foreseen that the condition of things in 
the eabie trade would drive some to the wall. 
The wonder is that more are not gazetted. The 
company in question was an able one, and so fully 
possessed the confidence of those with whom they 
are connected that I should think there would be 
no doubt of an early restart. 

The dispute about the liability of miners to be 
put to ripping the top of collieries has been 
settled “ Aberdare magistrates in favour of 
the masters, 


THE DRAINAGE OF BARMOUTH.—Barmouth is a 
watering place which has been growing in favour, 
and recently it has had a new spring water 
supply from Ceilwart brought into its houses, 
under a high gravitation head. The drainage has 
now been effected by a complete new sewerage 
— constructed from the designs and under 

superintendence of Mr. T. Roberts, C.E., 
Portmadoc, who was also engineer for the water 

ply. These works have been designed to drain 
the whole of the existing town, and the adjoining 
district likely to be built upon during the next 
twenty or thirty years. On account of the levels 
it was found impossible to convey the sewage to 
one outfall except at great cost, and therefore 
two outfalls were adopted. The principal, or 
north outfall, is situa at low-water mark at 
R6 Ddu, and the greater part of the town and 
district is drained to this point. The main sewer 
commences in the centre of the town, passes alon 
High-street, —oge to the left near the Board 
Schools, passing along the new road along the 
Cambrian Railway to settling tanks on the land 
purchased for sewage utilisation on the western 
side of the railway. e sewers are of glazed 
earthenware pipes joined in cement, the dia- 
meters being 9in., 10in., und 15in., the gradients 
varying from 1in 105 to 1 in 610. From the 
settling tanks the sewage passes into an egg- 
shaped tank sewer, 3ft. 3in. by 2ft. 2in. by 3ft. 3in. 
of sufficient capacity to hold the sewage during 
the time the sewers are tide-locked, then through 
cast iron pipes 20in. diameter to low water at 
R6 Ddu. The tank sewer has a gradient of 1 in 
420, and the cast iron pipe 1 to 113. Tidal valves 
are provided to prevent the sewage from backing 
up into the tanks. The remainder of the town 
is drained to ‘the centre of the main stream of 
the river Mawddach to a point 3ft. below low 
water marks at spring tides ; outfall sewer being 
a 12in. cast iron pipe with a fall of lin 60. The 
main sewers are of glazed earthenware pipes, 
jointed in cement, the diameters varying from 
9in. to 10in. and the gradients from 1 in 10 
to 1 in 95. The sewers throughout are laid in 
straight lines with even gradients, manholes and 
lampholes being provided at each change of direc- 
tion, and change of gradient. At the end of each 
main sewer a flushing chamber is provided with 
all necessary valves and connections. The whole 
of the manholes, lampholes, and flushing cham- 
bers, are designed to act as ventilators for the 
main tenders. The outfall sewers will discharge 
63,703 cubic feet of sewage per hour. Assumii 
a population of 3000 and doubling this, eon» | 
give, say 19,200 cubic feet of sewage to be dis- 
charged per day. The outfalls would discharge 
this in eighteen minutes. In the event of a 
sudden rain storm of }in. over the whole area 
commanded by the sewers (say 160 acres) 290,400 
cubic feet of rain water would have to be dis- 
charged in addition to the 19,200 cubic feet of 
sewage. The outfalls would discharge this quan- 
tity in 4°85,or say 5 hours. Storm water outlets 
are provided at convenient points to relieve the 
sewers during heavy storms. Mr. John Lewis was 
contractor for waterworks, and Mr, 8, P. Owen 


for the sewerage. The total cost has been £6760, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue ENGINEER at 
which the Specification they require is referred to, insiead 
of giving the proper number of the Specijication. The 
mistake has been made by looking at Tut ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 

finding the numbers of the Speciyication, 


Applications for Letters Patent. 
»” When — have been “communicated” 
name and address of the communicating party are 
printed in italics, 
25th October, 1881. 

4656. Giass T1Le Borpers, &c., T. H. Rees, London. 

4657. Courtine Carriaces, 8S. H. Ward, Manchester. 

4658, Warcuss, 8S. M. Morgan, Kingsland. 

4659. Lientine, R. H. Courtenay, London. 

4660. Beit G. Pitt.—(P. Medart, St. Louis.) 

4661. Arracainc Herts to Boots, &c., T. Lithgow, 
Manchester. 

4662. Heatine, E. P. Alexander.—(C. Martin, Paris. 

4663. Burners, E. P. Alexander.—(C. Martin, Paris. 

4664. ELecrro-meters, J. Imray.—(J. Surpentier, Paris.) 

4665. Doors, &c., H. J. Haddan.—(Favier-Simonet, 
Paris, France.) 

4666. Mixcinc Meat, C. M. Sombart.—(C. Hammer, 
sen., and H. Perschmann, Germany.) 

4667. Horsesnogs, J. Vernon, Newton-Stewart. 

4668. Sroves, A. H. Hearington, London. 

4669. Brakes, W. H. Marks, London. 

4670. Metatuic Pittars, R. B. Lee, Manchester. 

4671. Runes for Frames, W. R. Lake.—(J. 
Anthony and W. K. Evans, Massachusetts.) 

4672. Steam Pumps, T. H. Ward, Tipton, Stafford. 

4673. Mrxinc and Kneaprne, J. Melvin, Glasgow. 

4674. Sream-porvers, C. Y. C. Dawbarn, Liverpoel. 

4675. Grinpinc Mitts, A. J. Boult.—(W. N. Cosgrove 
and R. Morrell, U.S.) 

4676. Wire Ropes, J. Hodson, Lancaster. 

4677. Screw-nuts, W. H. Lewis and W. Clark, Surrey. 

26th October, 1881. 

4678. Heatinc Wattr by Gas, 8. Leoni, London. 

4679. Lurtinc Water, J. H. Palmer, Warwick. 

4680. Inpicatinc Presence of Fire-pamp, W. 8. Mac- 
donald, Manchester. 

4681. Fasrenino Scarves, &c., H. Scott, Liverpool. 

4682. Locks, J. Jackson, jun., & C. Sheekey, London. 

4683. Wacons, R. Hudson, Leeds. 

4684. F. C. Kinnear, London. 

4685. Horsesnogs, H. Dyer, London. 

4686. Loopep Fasrics, J. Imray.—(0. Viett, Germany.) 

4687. Aspestos, 8. Pitt.—(H. W. Johns, New. York.) 

4688. Castor for Cuatrs, &c., W. R. Lake.—(d4. F. 
Mauchain, Geneva, Switzerland.) 

4689. BREECH-LOADING Fire-arms, H. E. Newton.— 
(Colts’ Patent Firearms Manufacturing Company, In- 
corporated, Connecticut, U.S.) 

4690. Courtine Burrers, G. Turton, London. 

4691. Currine Corks, H. Gardner.—(/. S. EBtkins, and 
C. G. Clark, New York, and B. C. Hine, Brooklyn.) 

27th October, 1881. 

4692. Doors and Wrxpows for Exctupinc Dravauts, 
J. Benson and T. Wainwright, Lancaster. 

4693. Conveyino Gran, &c., J. Woodward, Manchester. 

4694. AcrvaTING SIGNALLING Apparatus, E, Edwards.— 
Lesbros, France.) 

4695. Exvecrric Crrcurrs, W. F. Barrett, 
Monkstown, Dublin. 

4696. Joints of Pipes, J. A. Eaton, London. 

4697. Evastic Corton, G. G. de Luna Byron, Brighton. 

4698. Cuimney Caps, R. Brealey, London. 

4699. MasHinec Maize, &c., W. Apthorpe, Cambridge. 

4700. Steam Enornes, 8. Geoghegan, Dublin, and J. 
Sturgeon, London. 

4701. Fisu-nooks, &c., T. Morgan, Redditch. 

792. SULPHATE or Lime, J. Young, Kelly, N.B. 

4703. AxLE-boxes, R. McIntosh & J. Wright, Forfar. 

4704. CHanpe.iers, G. W, von Nawrocki.—(H. Reupp, 
Germany.) 

4705. JournaL Brarinos, A. M. Clark.—(D. A. Hop- 
kina, New Jersey, U.S.) 

4706. Knrre-Boarbs, H. C. de Berenger, London. 

4707. Wixpow-sasues, J. H. Miles, Southampton. 

4708. ARRANGING SCREW-PROPELLERS, J, M. Leishman. 
Cousteau, Bordeaux, France.) 

4709. Storperinc Botries, G. Kemp, Swinton. 

4710. Woven Fasrics, O. Drey, Manchester. 

4711. Ficurep Fasrics, J. Makin and J. Johnson-Fer- 
guson, Bolton, Lancaster. 

4712. Asu-pans, C. E. , Bradford, 

4713. Weavine Faprics, J. Makin and J. E. Johnson- 
F son, Bolton, Lancaster. 

4714. Sprinc Matrresses, W. R. Lake.—(Z. Hinckley, 
San Francisco, U.S.) 

4715. Wax Paper, W. R. Lake.—(W. B. Dowse, U.S.) 

4716. LABELLED Bott.es, M. Hardcastle, Hoxton. 

4717. Pitts, W. R. Lake.—(J. A. Whitney, New York.) 

28th October, 1881. 

4718. Macurnes, G. Edmeston, Manchest 

4719. Beveraces, A. and M. Conroy, Liverpool. 

4720. Rerriceratine, J. Chambers, Manchester. 

4721. Loapixc Suips, W. G. Herbert, Liverpool. 

4722. VeLocipepes, F. W. Jones, Exeter. 

4723. Szparatino Bopies, H. Smith, Glasgow. 

4724. Discuarcinc Water, H. G. Grant.—(Z. Briart, 
France. 

4725. Fiusninc Warter-cLosers, H. Skerrett, Bir- 


4726. Dressinc Macuines, R. H. Brandon. 
—(H. Pieper, Liege, Belgium.) 
4727. Water Gas, P. Jensen.—(European Water Gas 
Company, Limited, Stockholm.) 
4728. TuNNeLLinc, T. R. Crampton, Westminster. 
4729. Raisinc Surps’ Boats, A, Clark.—(R. H. Earle, 
Newfoundland.) 
4730. Locks, &c., T. Galloway, Gateshead-on-Tyne. 
4731. TrEaTMENT of Stove, &c., J. H. Johnson.—{(G. 0. 
Kramer and Co., Prussia. 
4732, Merino, &c., J. Kershaw, Macclesfield. 
29th October, 1881. 
4733, CARRIAGES, J. Hancock & W. Smith, Nottingham. 
4734. Compinc Cotton, P. C. Marsden and W. Pendle- 
bury, Bolton. 
4735. Watcues, L. Weill, Holborn-circus, London. 
4736. Savery Lereer-poxes, A. Little, Twickenham. 
4737. Beam Scaues, &c., W. B. Avery, Birmingham. 
4738. HorsesHoe APPLIANCE, G. W. Elliott, Liverpool, 
and A. E. Stayner, Sheffield. 
4739. Peas, J. Wallis.—(2. Hamma, Germany.) 
4740. Puriryine Wax, A. Boult.—(D. Gray, New York.) 
4741. Cuimney-Pieces, J. Thomas, Bangor. 
4742. Desks, F. aon J. Kuhlmann, Hamburg.) 
4743. PRESERVING MILK, E. Brewer..- -(L. Scherf’, Berlin.) 
4744. Exrractine Fart, E. .—(£. Pyrkosch, 
Ratibor, Germany.) 
4745. Heatine Water, R. T. Gillibrand, Darwen. 
4746. Looms, A. Dickinson and J. Crook, Blackburn. 
4747. Wios, &., J. H. Johnson.—(G. Petit, Paris. 
4748. ELecrric Batreries, W. R. Lake. —(J. F. 
Aymonnet, Grignon, France.) 
4749, Spring Baances, J. Linacre, Brecon. 
31st October, 1881. 
4750. Horsesnoes, J. F. Bell, Fulham, London. 
4751. Hanp PerroratTinec MACHINEs, Cler, Paris. 
4752. Weavine, M. Bauer.—(P. Besté, France.) 
4753, Arn Compressor, M. Bauer.—(C. Mayrhofer, Paris.) 
well, Westminster. 


4754. Fences, &c., D. Ro 5 ° 
4755. AncHors, F. —(A. & A, Aggens, Germany.) 
4756. DRAWING-OFF Liquips, 8. Pitt.—(P. 


Hathaway, U.S.) 


4757. StRaininG Semi-riuips, W. 8. Scott, Southwick, 

4758. Transmission of Sounps, F. J, Smith, Taunton, 

4759. TestinG MILK, F. Wolff.—(Burmeister and Wains 
Maskin-og Skibsbyggeri, Copenhagen.) 

4760. Removat of Yeast, P, Smith, Sevenoaks, 

4761, Spirits, P. Jensen.—(A. Deininger, Berlin.) 

4762, ENAMELS, = = Heaton, Lessness Heath, and 

4763. Fotprne Paper, W. Conquest, London. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
4625, SreaM-BoILER Furnaces, G. W. Clarke, San 

Francisco,—22nd October, 1881. 

4660. Bett G. Pitt, Sutton.—A com. from P, 
Medart, St. Louis, U.8.—25th October, 1881. 

4671. for Frames, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
J. Y. Anthony, Taunton, and W. K. Evans, Beverly 
U.S.—25th October, 1881. 

4675, Gruspena Mitts, A. J, Boult, High Holborn 
London.—A communication from W. N. Cosgrove, 
Faribault, and KR. Morrell, Passaic, U.S. — 25th 
October, 1881. 

4705. JounNnaL Bearinos, A. M. Clark, Chancery-lane, 
London.—A communication from D, A. Hopkins, 
New Jersey, U.S.—27th October, 1881. 

4726. METAL-DREsSING Macuixe, H. Brandon, 
Paris.—A communication from H. Pieper, Liege, 
Belgium.—28th October, 1881. 

4729. WERING Surps’ Boats, A. M. Clark, Chancery- 
lane, London.—A communication from R. H. Earle, 
Newfoundland.—2s8th October, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

4866. Proreciers, F, A. Whelan, Paddington, London. 
—29th October, 1878. 

4260. Sewine Macuinegs, T. 8. Tongue, Birmingham.— 
—24th October, 1878, 

4846. TeLeorarn Capies, E. Berthoud and F. Borel, 
Switzerland.—29th October, 1878. 

4428, G. E. Pritchett, Bishops Stortford,— 
—lst November, 1878. 

4652. Steam Pumps, H. J. Haddan, Westminster.—16th 
November, 1878. 

4286. Prerarninc Sueers, J. H. Johns, 
Rhymney. — 25th October, 1878. 

4295. Uriuistnc Heat, F. A. T. de Beauregard, Paris. 
—25th October, 1878. 

4207. AGGLOMERATING CoaL, B. Hunt, Serle-street, 
London,.—25th October, 1878. 

4298. Suprortinc PotreryWare 1N Kins, E. Leak, 
Longton, & J. Edwards, Fenton.—25th October, 1878. 

4358. Betts for Bicycies, J. Harrison, Birmingham. 
—29th October, 1878. 

4406. New CoLourine Marrers, C. A. Martius, Berlin. 
—S8lst October, 1878. 

4502. Licutina by Evecrricity, F. G. Brewer, Chan- 
cery-lane, London.—3lst October, 1878. 

4398. Avromatic Srokina Furnaces, J. Auld, Glas- 
gow.—3lst October, 1878. 

4321. Makine Sanp Mou ps, W. P. Thompson, Liver- 
pool. —28th October, 1878. 

4327. ConDENSER Bopnins, E. Whitwam, Hudders- 
field. —28th October, 1878. 

4862. CoLLectina Portions of Fumes, 
W. R. Lake, London.—20th October, 1878. 

4369, ASCERTAINING Sreep of Vessexs, T. F. Walker, 
Birmingham.—30th October, 1878. 

4377. Suapinc Parts of Avcrrs, T. A. Mathieson, 
Glasgow.—30th October, 1878. 

4460, Ripsons, F. W. Parker, London, and 
W. Barber, South Norwood.—5th November, 1878. 

4546. Cusnions, G. Bayliff, Liscard.—9th November, 
1878. 


4944. VuLcanire, W. L. Wise, Adelphi, London.—3rd 
December, 1878. 

4320. Fotpinc Paper, J. T. King, Liverpool.—28th 
October, 1878. 

4431. Beypinc Iron, R. T. Morris and J. 
Williams, Landore.—2nd November, 1878. 

4345. Formixe GLass YITLES, W. Bull, Strand, 
London.—29th October, 1878. 

4365. Naizs, W. Morgan-Brown, London.— 
—29th October, 1878. 

4373. Procurinc Rotatinc Miuitary Guys, J. Wat- 
kins, Westminster.—30tA October, 1878. 

4391. Dverse Hair, J. Frost, Huddersfield.—3lst 
October, 1878. 


Patents on which the Stomp Duty of 
£100 has been pai 

3600. WarminG Carriacgs, W. Tice, Worsley. 
—26th October, 1874. 

8707. Printrinc Macuines, E. Hely, Dublin.—27th 
October, 1874. 

3703. LupLement for PLantine Potators, L. A. Aspin- 
wall, London.—27th October, 1874. 

3708. Paper Putr, J. H. Johnson, London.—27th 
October, 1874. 

8768, Con , 8. Hol 
lane, London.—21st October, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 18th November, 1881. 
2735. Buckues, J. Belicard, Manchester.—22nd June, 
1881 


Pountney- 


2741. VecETaBLe Susstances, A, Gough, 
Buckingham,—22nd June, 1881. 

2751. Formine Joints in Pires, D. Church, South- 
wark, London.—23rd June, 1881. 

2756. Sreamsuips, &c., for Srorine Fruit. G. A. Coch- 
rane, Liverpool. —24th June, 1881. 

761. InpucTION Macuine, L. A. 
Groth, London. — A communication from D. 
Lachaussée.—24th June, 1881. 

2775. Gas Apparatus, J. Woodward, Manchester.—25th 
June, 1881. 

2781. Sotperinc Apparatus, E. A. Brydges, Berlin.— 
Communication from F. Stoll, jun.—25th June, 1881. 

2782. SeconpaRy Batteries, H. E. Newton, London. 
—A communication from the Société Universelle 
d@'Electricité Tommasi.—25th June, 1881. 

2790. Dryinc Apparatus, G. W. von Nawrocki, Berlin. 


—A communication from J. Swiecianowski and 8. — 


Adamcezewski.—25th June, 1881. 

2794. Looms for Weavine, W. Beck, London.—A com- 
munication from J. C. N. Mouret.—25th June, 1881. 

2800. Reversinc Gear, G. P. Renshaw, Nottingl 
—2ith June, 1881. 

2831. Lamps, H. J. Haddan, Westminster.—A commu- 
nication from E. 8. Piper.—28th June, 1881. 

2837. Dyzrnc, W. E. Gaine, Glendale, London.—28th 
June, 1881. 

2843. Lypicatinc Worvs, J. M. Jones, Battersea Pari- 
road, London.—29th June, 1881 

2848. TREATMENT of Carson, J, G. Lorraine, Savoy, 
London.—29th June, 1881. 

2853. Srartinc Tram-cars, A. Piffard, Folden, and 
C. H. Gimingham, London.—20th June, 1881. 

2869. Ramrway Carriace Lamps, F. W. Clark, Mill- 
bank-street, Westminster.—1lst July, 1881. 

2923. Locomotive Enoines, T. Morgan, London.—A 
com. from D, McIntosh Reid,- 4th July, 1881. 

2972. Looms for Weavine, W. Atherton, Preston.—7th 
July, 1881. 

3013. Sprinc Motors, J. H. Johnson, London.— Com, 
from J. B. Powell and J. H. Harper.—8th July, 1881. 

3023. Larue, J. A. Armstrong, Blackheath, London.— 
9th July, 1881. 

$113. Morive-poweR E. Etéve and C. C. Lalle- 
ment, Paris.—16th July, 1881. 

$239. Feep-waTER Heaters, J. H. Johnson, London.— 
Com. from G, 8. Strong.—25th July, 1881. 

3268. BREECH-LOADING FIRE-ARMS, H. A. Dufrené, 
London,—Com. J. 8. Jame.—26th July, 1881. 
3438. SELF-LEVELLING Bertus, B. J. B. Mills, London. 
—A com. from J. C, Thompson.—8th August, 1881. 
$447. Arracuinc Door to Spinpies, W. G. 

Macvitie, Sutton Coldfield.—0th August, 1881. 
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3770. Issuinc Tickers, J. P. Power, Mortimer-street, 
London,.—20th August, 1881. 
3793. LypIA-RUBBER ARTICLES, B. Mills, London.—Com. 
from J. Smith and H. Gelpcke.—31st August, 1881. 
3804. Commurators, P. Jensen, London.—A communi- 
cation from T. A. Edison.—lst September, 1881. 

4009. Unnarrina Hines, &c., J. W. Janson, St. Mary 
Axe, London.—23rd September, 1881, 

4285, Lerrer-press Printino, W. Conquest, London. 
—Com. from R. Hoe and Co.-—3rd October, 1881. 

4295. Steam Enornes, H. E. Newton, London. —Com- 
munication from J. Ericsson.—4th October, 1881 

4355. Boots and Suoers, W. H. Stevens, Gopsal-street, 
Leicester.—6th October, 1881. 

4373. Grinpina Mitts, W. R. Lake, London —Com- 
munication from J, FitzGerald.—7th October, 1881. 

4611. Steam Presses, L. Schmiers, Leipzig, Saxony.— 
A communication from Schmiers, Werner, and Stein. 
—2lst October, 1881. 

4612. Steam Presses, L. Schmiers, Leipzig, Saxony.— 
A communication from Schmiors, Werner, and Stein. 
—2lst October, 1881, 


Last day for fling opp , 22nd November, 1881. 

2808. Foo Sicnatuine, J. G. Jebb, London.—A com- 
munication from W. Barker.—27th June, 1881. 

2812. Sewinc Macuryes, T. J. Denne, Red Hill.—27th 
June, 1881. 

Crame, H. Fabian, Erith.—28th June, 


2833. Etecrric Incanpescent Lamps, G. G. André, 
Decking, and E. Easton, Westminster.—28th June, 
2815. Hearixa Water, T. Drake, Huddersfield. —29th 
June, 1881 
2846. TRaNnsMitTinG Sounps, E. J. Paterson, London. 
June, 1881. 
49. Gas, J. G. Hawkins, Wigan.— 
29th June. 1881. 
2950, TrReaTING Fisu, 8. D. Cox, Woolwich.—20th June, 


2855. Tenontnc Macuine, G. H. Couch, Croydon.— 
30th June, 1881, 

2861. Steam Boivers, H. F. Engel, Hamburg.— Com. 
from A. Schultze and G. Meyer.—0th June, 1851. 
2862. Har Bopres, G. Atherton, Stockport.— 

Partly a coin. from G. Yule.— 30th June, 1881. 
F. O, Tucker, Huddersfield.—lst July, 


2886, Casks, F. MeC. Scott, Liverpool.—A communica- 
tion from J. Stark.—2nd July, 1881. 

2005. Porirvinc Featuens, J, Martin, Liverpool.—4th 
July, 1881. 

2028. Arracninc Harness, C. D. Abel, London.—A 
com. from H. Fleischhauer.—5th July, 1881. 

2030. Evectaic Lawes, E. P. Ward, London,—5th July, 


298°. TRANSMITTING Power, J. Hopkinson, London.— 

ox 1881, 

2996. PROPULSION of VessELs, W. Coppin, Londond: \ 
—Tth July, 1881. vein, 

3040. Sorrentino Water, J. H. Porter, London.—1l1th 
July, 1881. 

3056. Treatinc FLurp Siac, A. M. Clark, London.—A 
com, from A. D. Elbers.—12th July, 1881. 

3304. Prorectine Steen, F. 8. Barff, Kilburn, and G. 
and A. 8. Bower, St. Neots.—28th July, 1881. 

3493, Reoistrrinc Apparatus, J. G. Wilson, London. 
—A communication from J. Fowler and D. Lewis.— 
12th August, 1881, 

3674. Locomotives, C. D, Abel, London.—A communi- 
cation from A. Estrade.—23rd August, 1881. 

J. I. Warman, Warwick.—25th August, 


800. Morive-powER Enoine, W. Whiteman, London.— 
A communication from E, Roettger and H. de Bay. 
September, 1881. 

3834. Boors and Snors, T, Laycock, Northampton.— 
7th September, 1881. 

3914. PREPARING Corton, W. and W. Lord, Todmorden. 
September, 1881. 

3918. Case fer Trimmincs, E, J, V. Earle, London,.—- 
Oth September, 1881. 

3032. Dynamo Macuines, P. Jensen, London.—A com- 
munication from T. A. Edison.—10th September, 1881. 

3968. Heatino Water, F. T. Bond, Gloucester.—lith 
September, 1881. 

970. PERAMBULATORS, G. Asher, Birmingham.--14th 
September, 1881. 

TwistinG Corron, A. Yates, Derby.—16th Sep- 
tember, 1881. 

4012. Brocks, T. H. Ward and E. Howl, Tip- 
ton.—17 th September, 1881. 

4020. SMoKE-consumine, G. West, New Lenton. —10th 
September, 1881, 

4022, Torrepo Boars, A. F, Yarrow, Isle of Dogs.— 
19th September, 1881. 

4034. Dynamo Macutxes, P. Jensen, London.—A 
com, from T. A. Edison.—19th September, 1881. 

4058. ELecrrica, H. Lake, London.—A com- 
munication from J. Henck, jun.—20th September, 1881. 

4141. SuprLyrsc Lamps, J. Wilby, Barnsley.—26th 
September, 1881. 

4158. Rorary Biowers, F. M. Roots, London.—27th 
September, 1881. 

4218. Dryinc Fasrics, J. Worrall, Salford.—29th 
September, 1881. 

4227. Insutators, J. Lyon, St. Helen’s.—30th Septem- 
der, 1581, 

4251. F. Versmann, New Charlton.—1st 
October, 1881. 

4311. Evectric Lamps, J. H. Johnson, London.—A 
com. from C. A. Faure.—4th October, 1881. 

4349. Staines, &c., J. Turner and C. McBride, Glasgow. 

Prony October, 

. LLING, &c., Wire, J. Westgarth, Warrington. 

—8th October, 1s81. 

4419. Paper, Purr, D. O, Francke, Sweden.—1lth 
October, 1881. 

4573. Lirg-boats, W. R. Lake, London,—A communi- 
cation from A, Holmes.—10th October, 1881. 

4617. Evectric Lamps, A, M. Clark, London.—A com, 
frem H. B. Sheridan.-—21st October, 1881. 

4660. Bett G. Pitt, Sutton.—A communica- 
tion from P. Medart.—25th October, 1881. 

4705. JouRNaL Brarinos, A. M. Clark, London.—A 
com. from A. Hopkins.—27th October, 1881, 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 28th October, 1881.) 

1859. Brick-MAKING MacuINeEry, T, C. Faw Leeds, 
—20th April, 1881. 

1861. ADHESIVE MaTeERIALs from ANIMAL SuB8TANCES, 
G. W. von Nawrocki, Berlin,—29th April, 1881. 

1868, TorPEpoEs, W. N. Hutchinson, Bide- 
ford. —30th April, 1881. 

1878. Finisninc Woven Fasrics, M. McCallum, Barr- 

ead, N.B.—2nd May, 1881. 
W.N. Hutchinson, Bideford.—2nd May, 


881. 
1881. INDIA-RUBBER Drivinc BeLts, W. T. 
and Suoks, A. Greer, Boswick.—2nd May, 
1899, Doven-mix1Ne Macuine, D. C. McKay, and A. 
Knox, Glasgow.—3rd May, 1881. sm 
Corks, J. Liston, Glasgow. —3rd May, 
1907. Workixa Pressino Bars, H. J. 
don.—3rd May, 1881, 
= Evectric Lamp, J. B. Rogers, London.—3rd 
‘ay, 
1926. CLinomeTER and Prismatic Comp. 
London.—4th May, 1881. 


1927. Pavine FLAas and T 
ILES, H. Hill, Macclesfield. 


1928. VuLCANIsED CaoutcH 
G. L. Scott, Manches: 
1994. Larus, G, Sherwin, Birmingham.—7th May, 


881. 
Boats, 0. Gerike, Berlin, Germany.—0¢th May, 


2048. ArtiriciaAL Strong, P. Jensen, London.—l0th May, 
1881 


2086. Steam Pops, F, and 8, Pearn and T. Addyman, 
Manchester.—13th May, 1881. 

2129. Sarery-vALVeE Apparatus, W. R. Lake, London. 
—16th May, 1881. 

2147. WaTer-wasTE Preventers, W. Bartholomew, 
London.—l7th May, 1881. 

2203, ANoLE-BaRSs, J. H. Johnson, London,—1l9th 
May, 1881. 

2276. Kircuen Ranoes, J. McIntyre Shaw, Glasgow. 
—24th May, 1881. 

2868. Printer’s Ink P. Jensen, Chancery-lane, Lon- 
don.—lst July, 1881, 

3539, ELecrricaL Apparatus, W. R. Lake, London.— 
15th August, 1881. 

3679, Evecrric Liaut Reeutators, 8. Pitt, Sutton.— 
23rd August, 1831. 


(List of Letters Patent which passed the Great Seal on 
the lst November, 1881.) 
1681. Reets, F. Wirth, Frankfort-on-the-Main, Ger- 
many.—l6th April, 1881. 
1700. Compartments in Suirs, W. R, Lake, London.— 


May, 1881. 

1900. Uritisinc Waste Heat, T. Jackson, Edinburgh. 
—8rd May, 1881. 

1902. Toots, W. Maiden, Hyde, and E. F. Cowley, 
Walsall.—ird May, 1881. 

1916. DesuLpHuRiIsinG Ores, W. R. Lake, London.— 
3rd May, 1881. 

1919. Sevr-actina Latues, G. W. von Nawrocki, Ber- 
lin. —3rd May, 1881. 

1921. Reevine &c., J. H. Johnson, London.—3rd 


lay, 1881. 

1933, Mortive-power, D. Woollatt, Burton- 
on-Trent.—4th May, 1881. 

1946. Recisterine Fares, T. Wilson, Pentonville.— 
4th May, 1881. 

1951. Sewina Macurnes, M. C. Denne, Eastbourne, and 
T. J. Denne, Red Hill. — 4th May, 1881. 

1963. Pencit Cases, G. W. von Nawrocki, Berlin,—5th 
May, 1881. 

1978. Sweetmeats, 8. P. Wilding, London.—6th May, 


1881. 
1981. Cornice Poves, G, Giles, Birmingham.—7th May, 


1984, Currina Ores Tix Cases, H. Knight, Ryde.—7th 
‘ay, 1881. 
2004. TREATMENT of Sewace, H. Collet, Paris.—9th 
May, 1881. 
2006. Bort.es, J, P. Jackson, Liverpool.—9th 
fay, 1881. 
2010, Warminc Apparatus, H. J, Haddan, London.— 
9th May, 1881. 
2026. Separator, H. E. Kratz, London.—1l0th May, 


2035. TreaTinG Iripium, W. P. Thompson, London.— 
19th May, 1881. 

2038. ELecrric-Licutinc Apparatus, H. J. Haddan, 
London.—10th May, 1881. 

2063. Tank, H. Kirkhouse, Penarth, and H. W. Lewis, 
Treherbert.—12th May, 1881. 

2065, Pianorortes, G. W. von Nawrocki, Berlin.—12th 
May, 1881. 

2066, CARRURETTING Air, W. P. Thompson, London,— 
12th May, 1881. 

2085. OstarninG Spaces, 8S. and J. Chandler, London. 
—13th May, 1881. 

2159. Rartway Brakes, C. D. Abel, London.—18th 
May, 1881. 

2175. ReceNeRATING Eneray, W. R. Lake, London.— 
18th May, 1881. 

2407. Fire-arms, A, M, Clark, London.— 31st May, 
1881 


2535 Gas ConpEnsrrs, H. and F. C. Cockey, Frome 
Selwood, Somerset. —l0th June, 1881. 

2730. Hyoienic SweeTMeats, H. Bories and P. Tostain, 
Paris.—22nad June, 1881. 

2740. RerRIGeRATING Apparatvs, A, 8. Haslam, Derby. 
—22nd June, 1881. 
2834. REVERBERATORY Furnaces, G. Fenwick, Gates- 
head, and B. Cochrane, Durham.—28th June, 1881. 
2076. Extractina Farry Marrers, W. P. Thompson, 
London.—7th July, 1881. 

3445. Macuine for Prerarine Tea, J. P. Brougham, 
Inverness.— 9th August, 1881. 

3487. Printinc Macuinery, W. R. Lake, London.— 
llth August, 1881. 

3528. Makinc Porrery, H. J. Haddan, London.—1S8th 
August, 1881. 

3605, Brack Ink, H. 8. L. Gurney, Warrington.—19th 
Auguat, 1881. 

3683. Winptnc Gear, J. Craven, Wakefield.—24th 
June, 1881. 

3777. Hanp Pieces, 8. Pitt, Sutton, Surrey.—30th 
August, 1881. 

for Watts, H. Hall, London.—lst Septem- 


List of Specifications published during the 
week ending October 29th, 1881. 

436, 4d.; 802, 2d.; 830, 2d.; 837, 2d.; 930, 2d.; 

934, 4d.; 992, 2d.; 1121, 6d.; 1138, 6d.; 1143, 2d.; 


2d.; 1384, 6d.; 1385, 
1386, 6d.; 1387, 6d.; 1388, 6d.; 1391, 2d.; 1392, 
; 4d.; 1398, 4d.; 1400, 
1402, 6d.; 1403, 2d.; 1404, 2d.; 1405, 6d.; 1 
1409, 4d.; 1412, 2d.; 1431, 4d.; 1414, 2d.; 1415, 
1417, 2d.; 1418, 6d.; 1419, 6d.; 1420, 6d.; 1421, 


1488, 2d.; 1440, 6d.; 1442, 2d.; 1443, 6d.; 1444, 


= 
BS 


1460, 6d.; 1461, 4d.; 1525, 6d.; 1559, 6d.; 1588, 6d. 
2165, 6d.; 2949, 4d.; 3269, 10d. 


*,* Specifications will be forwarded by pa from 
the Patent-office on receipt of the amount of price and 
Reve. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
jw Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, thampton-buildings, Ch y-lane, 
London, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


436. TRANSFERRING ORNAMENTAL AND EMBROIDERY 
Desions TO WoveEN Faprics, LeEatHeR, Woop, &c., 
C. Poirson.—2nd February, 1881. 

This ists in the bination of chemical salts 
and ue bodies, which are to Produce a liquid to 
be used as a ting ink or varnish, and having the 
property to dissolve in water. 

802. Macuinery ror Curtine Spuints, &c., EB. Pace 
and J. H. Howard.—25th February, 1881.—{ Void.) 


2d. 

This relates, First, to apparatus for feeding the wood 
to the cutters ; and Secon t 

ts are collected from a 


up 


830. TricycLes, HW. Kinder.—26th February, 1881.— 
Void.) 2d. 


( 

This consists in providing one or more of the axles 
of the wheels of the machine with a coiled spring or 
springs, either fixed directly upon the axles or com- 
municating their power thereto my, the inter- 
vention of suitable g. which can be thrown in 
and out of operation at the will of the rider. 

83'7. Manoracrure or Knitrep Fasrics, F, Culdwell. 
—28th February, 1881.—{Void.) 2d. 

This relates to the manufacture of knitted fabrics 
made on circular machines producing ribbed or plain 
looped fabrics, especially applicable to goods made in 
the piece and afterwards cut into short lengths, each 
length requiring to have a selvage or welt at one end. 
930. Preparine on OTHER STEEL STRUCTURES 

ror ParntTinG on Coatine, A. C. Kirk and R. Sim. 

—4th March, 1881.—(Void.) 2d. 

This consists in combining with hydrochloric acid or 
other suitable acid a suitable thickening substance or 

bination of , which will allow of the 
compound being applied like a thin plaster to the sur- 
face of the ship or other structure. 

934. Meratiic CHain LatHinc ror Frreproor 
Brivegs, Buiipines, &&., T. Hyatt.—4th March, 
1881.—({Void.) 4d. 

‘his consists in uniting a convenient number of 
metal strips, such as hoop iron, into a plate or sheet, 
composed of solid parts and spaces, the object of the 
spaces being to furnish a means of keying the plastic 
to the metal as a completed sheet when made. 


983. TREATMENT oF CELLULOSE, &c., A. Parkes.—Sth 
March, 1881. 4d. 

This consists in dissolving cellulose in a solution of 
iodide of zinc, or nitrate of zinc, or other such like 
solvents or mixtures of them, then moulding the 
dissolved cellulose to the form required, or spreading 
it over the surfacing to be coated, then removing the 
solvent by washing, and finally rolling, pressing, or 
calendering the articles to consolidate them and im- 
prove their surface. 


992. Ostarninc Motive Power, H. EB. Newton.—S8th 
March, 1881.—(A communication from H. G. Hosmer.) 
—(Void.) 2d. 

This consists of an apparatus in which the motive 
power is derived from the oscillation of a pendulum. 
1004, Improvep System or Avromatic Raprip 

Teveocrapny, B. J. B. Mills.—14th March, 1881. 
‘A communication from W. A. Leggo.) 8d. 

The object of this invention is to furnish a system 
of automatic rapid telegraph transmission, in which 
one machine may be used both for the preparation for 
transmission and for the t ission of We 
The method followed is to cause the ordinary 
manipulations of a peg to be recorded in insulating 
and conducting spaces on a suitable surface, and then 
to utilise this record to automatically control the 
transmitting circuit. The apparatus is fitted with 
gearing, by means of which its speed can be regulated 
according to whether it is desired to transmit or 
receive messages. The dots and dashes, or insulatin 
and conducting spaces, are made on specially 
pela by means of a pen, made to hold a supply of the 


Tet: 


ting fluid, and to open and shut as required. The 
nventor also makes use of a specially designed tele- 
graph peg, the movable contact point of which can be 
‘e to move faster than the rate of motion of the 
actuating power. The details of the apparatus are too 
lengthy for description here. The specification is 
accompanied by descriptive drawings. 


1121. Cast Iron Pors, J. V. Hope.—15th March, 1881. 


6d. 

This consists in the manufacture of cast iron 

with wrought iron or other suitable tough metal legs 

in a separable piece. 

11388. Ornamentac Bunn, P. and W. P. Van Wyk.— 
16th March, 1881. 6d. 

This consists in the weaving of two separate pieces 
of cloth, one being intended to form the body of the 
blind with stripes lengthwise at the two sides, while 
the other is intended to be used as the border for the 
top and bottom of the blind by being sewn across the 
first piece, thus producing a complete blind. 


1148. Door or a W. R. Comings.—16th March, 1881. 
Void.) 2d. 
This relates to the employment of a straight spring 
instead of bent springs. 


1218. Perroratina Paper, G. W. vor Nawrocki.— 
19th March, 1881.—(A communication from N. Hei- 


1236. Evecrric Lamps, CANDLES, CANDLE-HOLDERS, 
AND APPARATUS CONNECTED THEREWITH, J. A. 
Berly.—2ist March, 1881. 8d. 

The improvements relate to details and combina- 
tions. The movable parallel carbons in this system 
are brought into contact only at the time of lighting, 
the oscillating electro-magnets and armatures being 
hinged by strips of fiexible material instead of by 

ins, axles, &c.; the switching from candle to candle 

Coins accomplished by fusible plugs or pneumatically. 

12°74. Fixinc Trres on Rattway AND TRAMWAY 
Wueets sy Hypravutic Pressure, &€., A. C. 
Uljée and J. Cleminson.—22nd March, 1881. 6d. 

This apparatus is constructed with a cylinder and 
ram, or a series of cylinders, each provided with a ram, 
and having connected thereto hooks, claws, or clamps, 
serving to connect the press cylinder or cylinders with 
the wheel body or with the tire. The drawing shows 
an arrangement in which one cylinder A is used. It 


il 


is provided with a number of radial arms B, to which 
the hooks or claws C are hinged or jointed at Cl, and 
the ram is furnished with a corresponding number 
of radial arms E that serve to carry the tire F and 
force it on to the wheel body G whilst the latter is held 
by the hooks or claws C, or when a tire is to be taken 
off a wheel — the radial arms E of the ram D may 
carry the wheel body G by means of an interposed 
ring H, the tire F resting against the hooks or claws 
C, whereby it is held whilst the ram D forces the 
wheel body out of the tire. 


1286. WarmTu Reservoirs, 0. Wolj'.—23rd March, 
1881.—(A communication from A. Nieske.) 6d. 

This relates to the a of a mixture of 
sodaic salts, consisting of acetate of soda and hyposul- 
phite of soda, for fillin, warmth reservoirs so as to 
assure the greatest possible duration of the emission 
of warm’ 

1298. Fotpina Crates or Cases, J. R. Kelsey.—23rd 
March, 1881. 6d. 
consists in the construction of folding crates 
parts eir sides, » top, and en eces, 
caused to fold one upon the other. F 


1804. Brypinc ror Scarroupine, &c., J. Rettie.— 
23rd March, 1881. 4d. 

Achain A is employed having at one end a tongue- 
piece B, and at the other a loop C to slip over same. 
The ce ay is provided with rectangular slots 
overla g in the different rows, so as to give varyin; 
dimensions from the extremities of the tongue-piece 


The chain is passed round the two or mure articles to 
be bound, and the loop is slipped on to the tongue 
until the chain is very nearly tight, and a wedge is 
inserted at the back of the loop into one of the slots in 
the tongue-piece and driven down. 


1308. Screws ror Horsesuoss, Gibbs.—24th March 
1881. 4d. 


The screws are by preference formed with a lo: 
tapered head or neck, fh the top of which is cut the 
groove by which they are turned. 


1310. Cuarcoat Box-1roxs, G. Asher.—24th March 
1881. 6d. 


This relates to making a charcoal box-iron without 
— the usual chimney in front or ventilator at the 


1821. Apparatus For RECORDING THE PERFORMANCE 
or A Sream Enaine, &., J. B. Moscrop.—2ith 

rel y to peculiar construction of 
weighted levers M fitted with wings or ears, so formed 


| 


as to operate a pencil or marker in direct or arithmeti- 
cal proportions with the speed to be recorded. 


1825. Inpicator Locks, A. M. Clark.—24th March, 
1881.—(A communication from the Eagle Lock Com- 
ny, Incorporated.) 8d. 

This relates more particularly to that type of lock in 
which an annular indicator turns loosely in a peri- 
pheral seat in the lock case, and consists, First, in the 
peculiar construction of the annular indicator wheel ; 
Secondly, in its combination with the bolt mechanism ; 
Thirdly, in the peculiar construction of the bolt 
mechanism ; Fourthly, in the peculiar construction of 
the case ; and Fifthly, in a modified structure of case 
when made of sheet metal. 


1828. Borers, W. Arnold.—24th March, 1881. 4d. 
This consists in the use and employment of the 


1323 


water tube or generator C placed ‘at an angle within 
the flue B. 
1329. Vatves, L. Berry.—25th March, 1881. 6d. 

The object is to form a valve that can be easily 


operated under pressure, thus reducing wear and tear, 


and in which a clear water-way is obtained from inlet 


to outlet. The valve proper B bears sates the 

a D, and also against a resistance plate C, both 

the valve and resistance plate being operated sepa- 

rately by screws E and F. The water can circulate 
freely round the valve, which is thus held in equili- 
brium, and can be easily raised or lowered. 

1330. ror ConNECTING AND DiscoNnNEcT- 
1nG LEvER Gear, B. Finch.—25th March, 1881.— 
(Not proceeded with.) 4d. 

This relates to means of ting and di t 
ing two levers by means of a lifting clutch, which 
when in one position, couples the two levers, and 
when in another position admits of the levers working 
independently. 


1831. Enricuinc Gas By ADMIXTURE oF HyprRo- 
CARBON Vapour, J. Livesey.—25th March, 1881. 


6d. 
The hydrocarbon is vaporised partly by the heat con 
ducted to the carburetting vessel and . ly by the 
heat of a regulated portion of the gas heated on its 
way to the carburetting vessel. 
1834. Manuracture or Snow, F. N. Mackay.—25th 
March, 1881. 6d. 
relates to improvements on patent No. 2706, 
A.D. 1880, and consists partly in drying the ice frozen 
on the surface of a drum by means of a wiper before 
it reaches the cutter. 
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1877. of Locomotives, H. Lawrence, Durham. 
—2nd May, 1881. 
1892. Fisuinc Nets, H. and 8. Boyce and 8. Callaway, PO 
Sandown.— 2ad May, 1881. 
1897, Gas, W. A. Barlow, London.—2nd 
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The — to be perforated is guided in between a 
steel roller having the required pattern sharply i 
engraved thereon, and another roller having a plain 
surface and made of a softer material, by preference of 
a metal composition. A smoothing roller is pressed 
against the soft roller. 
<4 
1218, 2d.; 1274, 6d.; 1286, 6d.; 1298, 6d.; 1304] 
1308, 4d.; 1310, 6d.; 1321, 6d.; 1825, 8d.; 1328 wo 
1320; 6d.; 1380, 4d.: 1381, 6d.; 1834, 6d.; 1337 | 
1342, 6d., 1342, 6d.; 1345, 10d.; 1346, 2d.; 1347 | iW 
1348, 2d.; 1350, 6d.; 1351, 4d.; 1852, 4d.; 1353 i u ; 
1355, 2d.; 1356, 6d.; 1857, Sd.; 1358, 6d.; en 
1360, 2d.; 1361, 2d.; 1863, 6d.; 1366, 4d.; 1367] 
1368, 6d.; 1369, 2d.; 1370, Sd.; 1371, 2d.; 187% SCN 
1373, 4d.; 1374, 2d.; 1375, 6d.; 1376, 2d.; 1377 Ea SAE 
| | =. = 
| | 
1422, 4d.; 1424, 4d.; 1427, 6d., 1428, 2d.; 1429 | = = 
— 1430, Gd.; 1431, 10d.; 1433, 2d.; 1434, 1436 WV | i 
7 
; 
and formed into bundles of a given site, and the tying 
theroof is facilitated. 
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1837. Looms, W. Priestley and W. Deighton.—25th 
March, 1881. 6d. 
This relates to looms in which rising and falling 
shuttle-boxes are employed at each end, and consists, 
First, in an arrangement for raising and lowering the 


18350. Macurnery FoR PICKLING OR PREPARING IRON 

OR OTHER PLaTEs PREVIOUS TO THEIR BEING 

- COATED with Try, TERNE, &c., J. Williams and G. 
L. Morris.—26th March, 1881. 6d. 

This consists essentially in the placing of the motive 


shuttle-boxes as they are selected by the jacq “4 
Secondly, in apparatus to hold the shuttle-boxes until 
the shuttle has crossed the loom; Thirdly, it relates 
to looms in which the rising and falling shuttle-boxes 
are raised and lowered by rack and pinion, and 
consists in apparatus to keep the rack and pinion in 
gear and yet allow the rack to come out of gear should 


[i337] 


the shuttle become fast in the box; and, Fourthly, to 
means for keeping the mem | stick stationary, and 
so preventing the movement of the shuttle whilst the 
weaver is finding a ‘‘broken pick,” and this is accom- 
plished by sliding the picking tappet out of contact 
with the picking cone. The drawing shows the first 
three improvements. 
1342. Apparatus ror Brewine, &c., C. Clinch.—25th 
March, 1881. 

This consists in the combination of a vat, vertical 
attemperator, and screw propeller placed below the 
bottom of the attemperator for forcing or drawing the 
liquor through the attemperator tubes. 

1843. Macazive Guns or REPEATING P. 
Meuser.—25th March, 1881. 6d. 

The main feature of this fire-arm is a cartridge 
carrier B oscillating on its rear end, and brought into 
action when required by the movements of the breech 
— or lock F. This carrier receives the cartridge A 

rom the magazine arranged beneath and along the 


F In 


barrel whilst in a downwardly inclined position, and 
delivers it to the barrel when raised into an upwardly 
inclined position. The carrier is raised and depressed 
by the movement of the lock F, the front end of 
which serves as a breech block, and which contains 
and operates the firing bolt or pin. 
1345. Lamps ror Ramway Carriace Roors, A. E. 
Ragg.—26th March, 1881. 10d. 

This relates, First, to constructing a lamp such that 
wind or other current of air shall have less deleterious 
effect than heretofore ; Secondly, to means whereby 
any shadow caused by the oil container may be 

uced to a minimum ; Thirdly, to means to ensure 
that the oil in the oil container does not become over- 
heated ; Fourthly, to means of excluding outer air; 
Fifthly, to means for securing the glass chimney in 
place ; Sixthly, to means for raising or lowering the 
flame from the outside of the lamp; Seventhly, to the 
construction of gange whereby the wick may be 
readily trimmed ; Eighthly, to means for extinguishing 
the flame. 
1846. Vatves or Cocks, A. A. Joy.—26th March, 

1881.—( Not proceeded with.) 2d. 

The body of the cock is constructed in the usual 
manner, but the plug is formed hollow. The inlet to 
the cock is placed below the outlet therefrom, and in 
the hollow plug is provided a spherical valve having a 
tubular seating, the spindle of the valve extending to 
the upper part of the cock, where it is connected to a 
flexible diaphragm of suitable material, such dia- 
aye — fixed in an enlarged chamber at the top 
of the cock. 


1347. Woot, &c., J. Midgley.—26th March, 
1881. 4d. 


This relates to what are known as “square motion 
combs,” in which the wool is fed to a large circular 
comb by feeding heads which deposit tufts upon the 
circular comb, and it consists in the use of one or two 
intersecting combs D to act in conjunction with the 


A =. 


e 


if 
feeding heads Bin such a manner that as the latter 
deposit the tuft upon the circular comb A the inter- 
section combs D shall penetrate the tufts and recede 
along the feeding heads, thereby combing the over- 
hanging end of the tuft. The combs D are operated 
by the cams H, and the feeding heads B by the excen- 
trics C. 

1348. CLeanrnc, BLackinc, AND PciisHinc Boots, 
&c., 7. Lever.—26th March, 1881.—(Not 
proceeded with.) 2d. 

On a frame a set of three brushes are carried on a 
spindle. The middle brush, being the blacking brush, 
has a suitable receptacle for the blacking, and a 
number of holes placed at intervals distributes the 
blacking, the supply of which can be stopped or regu- 
lated by a sheath. 

1351. Borties, &c., J. Dunbar.—26th 
March, 1881. 4d. 

This consists in making the capsules of rubber, 
which may be vulcanised or otherwise treated in an 
analogous manner. 

1852. Recuratixc Fanuicuts, W. Leggott.—26th 
March, 1s81. 
is consists in ming and closing fanlights by 

means of a worm and worm wheel. 


agent centrally of or so as to be surrounded by the 


pickling and swilling tanks, and loading and unload- 

ing table, whereby the apparatus is rendered self- 

contained, and independent of exterior actuation or 
appliances. 

1853. System or anpD APPARATUS FOR SUPPLYING 
with Stream, 7. Ritson.—26th March, 
1881.—(A communication from T. A. Ritson.) 6d. 

This consists, First, of a new double system of 
laying the pipes or mains, two in a trench in each 
street or road, one for supplying live steam for manu- 
facturing purposes to individual users, and the other 
pipe being a heating main only for dwellings or other 

uurposes. It relates also to aes a more com- 
plete combustion of the fuel in the boiler furnaces for 
generating the steam. 

1855. Cocks or Vatves, EB. Brice.—26th March, 1881. 
—(Not proceeded with.) 2d. 

This consists in forming the face of the valve of a 
combination of hard and soft metal. 

1356. Coxpensinc anp Puriryine Gas, &c., T. N. 
Kirkham, T. Hersey, D. Hulett, &., J., and & 
Chandler.—26th March, 1881. 6d. 

i tes to improvements on patent No. 4928, 

A.D. 1877, the object being to increase the frictional 


condensing power of the machine, and thereby more 

effectually arrest the volatile oils carried forward with 

the gas; and it consists in fixing perforated drums E 

to the peripheries of the clusters of plates or discs D. 

1857. Hot-arn Encines, W. H. Bailey.—26th March, 
1881.—(A communication from Zipt and Langsdort, 
and the Berlin Anhaltische Maschinenbau Actien 
Gesellschast) 8d. 

According to one improvement there are provided 
in the hamber two one i 
cating with the hot end and the other with the cold 
end of the ck , which ages lead to ports in a 
surface against which works a surface on the side of 
the cylinder, which is an oscillating one. This surface 
has a port from which a passage to the closed 
end of the cylinder, and by the oscillation of the 
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latter the said port and are made to commu- 
nicate alternately with the two passages in the heating 
cl ber, so that as the piston performs its out stroke, 
due to the expansion of the air in the hot end of the 
chamber, the cylinder communicates with such hot 
end, while when the piston is performing its in-stroke 
due to the contraction of the air in the cool end o 
the chamber, the cylinder communicates with such 
coolend. Various other improvements are descri! 


1359. Screw Prope.iers, &c., N. D. Spartali.—26th 
March, 1881. 8d. 

This relates to improvements on patents No. 3180, 

A.D. 1875, No. 2906, A.D. 1876, and No. 1670, a.p. 1879, 


4353) 
a 


and it consists Lopes ne A in adding to the breadth of 
the blades as well as e pitch, and to the connec- 


tion of each two blades one to the other, and also in 


utilising the curvilinear lines of the two centre halves 
forming the foundation of the blade, and in the con- 
nection to the centre and shaft which has the effect 
of an additional propelling surface, doing the service 
almost of a third blade; also in the formation of a 
diagonally triangular recess or chamber in which a 
great mass of water is contained and bodily displaced, 
the aoe of the blades being formed as it were in 
two and even three sections, united in their breadth 
to each other diagonally in their thickness. The 
drawing shows the mode of mounting and working 
the propellers. 
1858. Improvements rn Ececrric Lamps, R. Harri- 
son and C. Blagburn.—26th March, 1881. 
The lower carbon impinges upon a large block of 


carbon, and as it is consumed is fed by means of 

the rollers E E, which have a grip on the carbon and 

are actuated by weights. 

1860. Roturse Ramway Axces, &c., J. H. Johnson. 
—26th March, 1881.—(A communication M. 
Liogier.)—(Not proceeded with.) 2d. 

This consists in rolling or compressing the articles 
between a convex surface and a concave surface. 
1861. Inon anv STEEL, G. Love and B. Cochrane.— 

* 26th March, 1881.—(Not proceeded with.) 2d. 

Molten iron or steel is caused to be run into moulds 
formed of mixtures of lime or limestone and peat, or 
sawdust, or dead leaves, or other carbonaceous 
material or mixtures of the same. 

1863. Gas Motor Enotes, S. and H. N. Bickerton.— 
28th March, 1881. 6d. 

The piston rod is hollow at one end and has open- 
ings to allow the products of combustion to pass at 
the right moment into the atmosphere, being covered 
and uncovered by the sliding piston G. The front end 


of cylinder A is enlarged and communicates at the 
front of piston E with the chamber H. Gas is 
admitted to H and drawn in by piston E as it performs 
its return stroke. 
1366. Trar ror Drarns anp Sewers, F. W. Hagen 
and G. C. Akrig.—28th March, 1881. 4d. 

The body of the trap Ais in the form of a well, and 
contains an inner removable ease E in which all solid 
materials are retained, the water flowing out through 


1366) 


openings near the top, and passes into the side open- 

ing C, to which a is attached and forms 

connection with the d or sewer. 

13677. Construction or CerLines, 7. Wrigley.—28th 
1881.—{A communication from S. Miteller.) 


To the laths, joists, or other surface to which the 
laster is to be fixed are secured a number of discs or 
uuittons resembling in shape the frustrum of a cone, 

the smaller surface of which when secured by means 

of tacks, screws, or the like, bed against the laths or 
other surface forming the foundation of the ceiling. 

1368. Manvuracture or Gas ror LiGHTING AND 

Heatino, P, Alexander.—28th March, 1881.—(A 
communication from EB. Mertz.) 6d. 
This relates to the construction of apparatus for the 

—— of a rich gas by the distillation of the 
eavy oils of schist, residues of petroleum, and the 

like, or from fatty and oleagi: liquid matters by 

eat. 


1369. parrows, &c., W. B. Williamson.—28th 
March, 1881.—( Not proceeded with. 

The ordinary wheel is dispensed with and a roller 
or rollers is or are substituted. 

1370. Burninc Hyprocarson Ons A. J. Boult.— 
28th March, 1881.—(A communication from C. 
Holland.) 8d. 

This consists essentially in an a) tus for burnin; 
fluid hydrocarbons with steam and air, of the combi- 
nation of two or more pairs of separate retorts so con- 
nected by tubes with a hydrocarbon fluid and water 
supply, and with jet tubes, from which the resultant 
gases or vapours and s are burned, that one retort 
of each pair shall be supplied with water or steam 
and the other retort of each shall be supplied 
with hydrocarbon fluid, and the gas or vapour and 
steam generated in the other pair or pairs of retorts 
shall heat the furnace. 

1371. Omntpuses, &., H. W. Hart.—28th March, 
1881.—(Not proceeded with.) 2d. 

Rows of inside seats are arranged back to back 
along the centre of the omnibus. The admission to 
these rows of seats is obtained th h te doors 
at the end of the omnibus. 


1372. lnon anv Steer, W. J. Clapp and T. Griffiths. 
—28th March, 1881. 8d. 

An eo converter formed in three parts A, B, 

and C, is employed, the upper part forming the stack 

and being supported on fixed pillars, the intermediate 


B forming a bosh or chamber for the circulation 


of water. The steam and blast pipes D and F are 
permanently fixed, whilst the lower part C to receive 
the molten metal to be treated is mounted on a frame 
capable of being raised and lowered on a second frame 
having wheels to run on a railway. This lower 

has tuyeres F fixed in the side, anda tap hole G at 


the bottom to allow the metal to run out. Another 

hole H serves to charge the converter, and also remove 

slag. Each tuyere has at its rear end a plug to cut 

off the blast, and is operated by a steam cylinder I. 

13'78. Cotourtne Matrers, &c., 0. N. Witt and H. 
Koechlin.—28th March, 1881, 4d. 

This consists, First, in the production of new dye 
stuffs by the action of aromatic nitroso bodies or 
chloroguinoneimides upon phenols in an alkaline solu- 
tion, with or without the presence of —— agents 
and ammonia ; Secondly, in the production of the same 
dye stuffs by oxidation of alkaline, neutral or feebly 
acid mixtures of phenols with paramido derivatives, 
of primary, secondary, or tertiary amines or phenols. 


1874. Pressep Goops purine H. 
J. Coles.—28th March, 1881.—(Not proceeded with.) 


2d. 

A false top is employed to which are attached links, 
rods, catches, or hydraulic retaining cylinders one 
vided with catches or otherwise so arranged that when 
the goods are they may engage with a false 
bottom placed between the goods and the follower or 
rising table of the press, and be adjusted to the 
required length by means of one or more cams, wedges, 
screws, or hydraulic retaining apparatus. 

1875. Reovutatinc Suprry or Steam TO MARINE 
Enornes, F. W. Bames and J. Melntosh.—28th 
March, 1881. 6d. 

The object is to avoid the “ racing” of the engines 
by the instantaneous stop) of steam so soon as the 


speed increases through the propeller being out of the 
water, and it consists in the use of a pneumatic lever 
apparatus to work the supply valve. A is the pneu- 


pipe with an —— 


matic lever connected by a 
cylindrical case, in which the valve is free to sli 


A rod X depends from lever A, and has a cross- 

bar sliding on guides fitted with stops and sur- 

rounded by springs, which yield when there is a 

vacuum in A. The cross-bar is connected to the throttle 

valve D. Pendant from the closed end of the valve in 
the cylindrical crse is a link which connects it to a bell- 
crank lever Y,onearm of which is connected toa flexible 
diaphragm E mounted in an air-tight bex communi- 
cating with a pipe Z having two valve seats and com- 
municating at one end with the pipe W leading from 
main pipe F. The valve seats are alternately closed 
and opened by valves connected together by a rod 
extending up and connected to a governor G, so that 
when the speed of the engine increases, the governor 
moves the valves so as to close the air valve and open 

a passage to the condenser. 

1376. Knives anp Mrasurina Inetrvu- 
MENTS, W. Ritchie.—20th March, 1881.—( Not pro 
ceeded with.) 2d. 

One of the side plates of the knife handle carries an 
outer plate, which consists of two jointed to- 
ther at one end, and at the other end one of them 

f jointed to the knife handle = so that the two 

rts of the outer plate may be turned out from off the 
nife handle plate, and then be turned out from each 
other, when they will all be in line. The two parts of 
the outer plate and the side of the knife plate are all 
divided according to a convenient scale for measure- 
ment. 


1877. Gussers, CLorues, &c., W. Sachs.— 


29th March, 1881. 6d. 

nis consists in the tion of an impermeable 
waterproof material perforated by little holes with an 
absorbing fabric or material, the perforated material 
being —— outside or inside of the absorbing 
material, or between two pieces of the same. 


13°78. Trunks, Deep Boxss, &., W. 
Jones.—29th March, 1881.—(Not proceeded with.) 2d. 
This relates to strengthening the top, bottom, sides, 
and ends of a box e of sheet metal, and consists 
in employing bars of wood fixed to the surface of the 
metal, either inside or outside the trunk or box, as 
may be desired. 
1381. Boots, Kay.—29th March, 1881. 4d. 
This relates to the construction of boots with the 
object of excluding wet. 


1882. Reversiste Rotary Enoine, L. A. Groth.— 
29th March, 1881.—{A communication from H. 
Schonfeldt and C. F. Hihne.)—(Not proceeded with.) 


2d. 
In a cylindrical shell or chamber is placed a shaft on 
which a drum is keyed, which carries two radial 
ets di trically opposite to each other. 
e _— between the inner periphery of the shell or 
chamber and the outer periphery of the drum, Pe 4 


two valves contained therein, are so ——— as 
, or other actuating fluid is 


steam-tight. Steam, 

conducted by a supply pipe into the space between 

the shell and the drum ugh one or other of two. 
ding to the direction in which the 


cocks, 4 

is to be driven, the other cock remaining shut. 

1883. Toermometens, W. B. Fowle.—20th March, 1881 
6d. 


This consists in the combination in a thermometer 
of two bi-metallic strips, so connected on different 
sides of the point of rotation of a seg tas to act 
er in 0 ting the indicating hand, and so 
usted as to have a slight tension in respect to each 
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1884. Execrric Licutinc Apparatus, W. R. Lake.— 
29th March, 1881.—(A communication from A. G@. 
Holcombe.) 6d. 

* Fig. 1 shows the iy yay for one form of lamp, 

the peculiarity of which lies in the feeding parts ; E 


the brake wheel, acted on by a shoe carried by the 
lever pivotted at F. At the end of F is a coil, opposite 
to which is another coil, with connections as shown. 
The action of the coils is counterbalanced by the spring 
H. These parts together give the feeding action. The 


lower carbon is fixed to the inside coil of a solenoid as 
shown. Fig. 2 shows the modified form of lamp when 
only one lamp is used in the circuit. 


1885. ror Drawine, Frxisuina, AND Rovina 
Frames, J. Clayton.—29th March, 1881. 4d. 

This ists in the facture and use of bobbins 
employed in finishing and roving frames, or of other 
such-like bobbins made with heads, which are pre- 
vented from lifting, opening, warping, or breaking by 
means of screws or rivets. 


1386. Uritisinc Liquip Fuens, H. N. Crellin, jun., 
and C. 8, Rolfe.—29th March, 1881. 6d. 
This relates to a method and apparatus or lamp for 
the combustion of liquid fuels, whereby a near}: 
perfect and ical form of bustion is secu: 


1887. Rippiinc on Cinpers, &c., 7. Brad- 
ford.—29th March, 1881. 6d. 

This ists of a bined handle and hand lever 
or agitator, centred in or carried by a casting affixed 
to one side of an outer case or box so as to be capable 
of free vibration, with an inner tray or riddle pro- 
vided on one side with studs or projections, between 
which the depending end of the said agitator freely 
swings, and with which it en , the tray being 
freely swung or suspended by supports swinging or 
depending from opposite sides of the outer case or 
box, so as to be capable of being freely taken out and 
Sepang in position, and so as to receive a rapid to-and- 
ro or — movement when the apparatus is held 
up or suspended by the said hand lever, and by an 
outer lifting handle with which the other side of the 
box is provided upon the hand lever being shaken, 
and which movement is very efficacious in effecting 
the separation of the dust or ash from the cinder 
or other still useful larger parts which it is desired to 
preserve for still further use. 


388. Gas Enarnes, J. A. Ewins and H. Newnan.— 
29th March, 1881. 6d. 

The drawings show the invention as applied to a 
horizontal engine. Upon the bed is arranged the 
frame and fiy-wheel as usual, a cylinder F fitting in a 
box containing water to cool the cylinder. At the 
end or to receive or dis- 
c e gas su y a check or trap valve regu- 
‘ated by a rotary Tate actuated by a ratchet connected 


to the shaft, soas to open and shut a slot to admit the 
pa ge | flame. On the chamber is an exhaust 
valve which continues open during the whole of the 
back stroke, and is worked by a lever and cam. 
Under the bed is a cistern, from which the water is 
drawn by a pump E and circulated round the 
cylinder, 
1891. Ixcupators, R. J. Ruymp.—29th March, 1881.— 
Not proceeded with.) 2d. 
The temperature is maintained by means of heaters 
of any suitable material. 
1892. CaccuLaTiING MACHINES OR ARITHMOMETERS. 
Tate.—20th March, 1881.—(Not proceeded with.) 


2d. 

This relates to improvements on patent, No. 13,504, 
dated 10th February, 1851. The movement which 
takes place from 0 to 9 or 9 to 0 of the toothed 
cylinder is effected by means of a double incline 
formed on a spring fixed on the middle plate of the 
machine, awe said spring 
acting on e fork, by which the apparatus 
is simplified. 


1398. Improvements 1N Evecrric Dritis, J. H. 
March, 1881.—(Not proceeded with.) 


This relates to ble drilling machines operated 
by electricity, and made for handwork. 

1894. SiacnaLuine Apparatus, J. C. Park and H. J. 
Pryce.—29th March, 1881. 8d. 

This relates to improvements in the construction 
and arrangement of signalling apparatus on railways, 
for the purpose of con’ a signal by another, 
the object being to render it impossible for the signal- 
man mit a ti to a section of the line until the 
signal for clearing that section has been first lowered 
and then raised again. 


1896. TurasHinc Macuines, J. Marshall.—29th 
March, 1881. 


The dressing shoes or riddles G and the shaker- 
boxes A are opera from the same crank shaft B, 


which imparts a reciprocating radial motion to the 
1326) 


bars D connected by irons C to the shaker-boxes, and 
by irons E to rods F connected respectively to the 
upper and lower shoes or riddles. 


398. Pumps, G. W. von Nawrocki.—30th March, 
1881.—(A ication from C. Blasendorf.)—(Not 
proceeded with.) 4d. 

An ordinary suction pump without suction valve, 

but with valved piston or bucket is connected bya 

ipe with an ey ae with differential pistons. 

e smaller differential piston is an ordinary suction 

piston or bucket with a valve, and is connected by a 

rod with the larger differential piston. The latter 

= aa than the former in proportion to the 
or lift. 


400. Treatinc Biscuits, F. H. F. Engel.—80th 
March, 1881.—(A communication from W. Gaedke.) 
4d. 


This consists in the mode of treating biscuits for 
preventing breakage and cracking thereof in the 
manufacture by bringing biscuits direct from the oven 
into the cl boxes, casings, or tubes lined with felt 
or other bad conductors of heat, such closed boxes, 
casings, or tubes being furnished with adjustable 
openings for the purpose of retaining for a longer 

me the moisture and hot air products of the manu- 
facture, and for regulating the efflux of such air so as 
to prevent fast external cooling off of the biscuits. 
1402. Stanps ok Supports ror Suprortinc Cos- 

TuMEs, J. Kettle.—30th March, 1881. 6d. 

The bust of the stand is supported with capability 
of being raised or lowered, and of revolving upon a 
= or other stem carried by a suitable foot or 
stand. 


1408. Sunstirute ror Correg, J. Anderson.—30th 
March, 1881.—{Not proceeded with.) 2d. 

This consists in mixing with coffee a quantity of 
ground locusts or sweet pods of the carob tree. 

1404. Governors ror RecuLatinc or STEAM 
Enaings, &., W. H. and J. Sutcliffe.—30th March, 
1881.—(Not proceeded with.) 2d. 

Two small reservoirs partly filled with mercury or 
other substance are connected together at the bottom 
by a horizontal tube; midway between the reservoirs 
there is a fulcrum or bearing on which the tube 
carrying the reservoirs rests and is free to rock. 


1405. Sprixeos ror Pistons, D. Blackadder.—30th 
March, 188). 6d. 

The spring is made of a rod or wire of steel, formed 
with a series of coils or spiral springs at equal dis- 
tances from each other, and all of equal height and 
connected by the continuation of the rod or wire. 


When a sufficient length is formed, the whole is bent 
intoa circle of the desired diameter and the ends 
secured together. The drawing shows the spring 
placed in position in the piston ring, A being 
the coils, and B the rod or wire connecting them 
together. 
1408. Breecu-Loapine Frre-arms, J. J. Atkinson.— 
30th March, 1881.—(Not proceeded with.) 2d. 
This relates to an arrangement of locking projections 
and movable breech block. 
1409. Gas Motor Enaines, J. E. A. Gurynne and W. 
I. Bllis.—31st March, 1881. 6d. 
Each piston is constructed with a trunk on one side 
of it, or a larger trunk on one side than the other. 


The the end of cylinder g 
greater capacity are com: e 
other, so that the lee of air and gas is then 
under o by the 
greater force exerted in the end o capacit 

than is exerted in the smaller end. nai — 


418, om FoR WEAVING, W. Strang.—8lst March, 
Jacquard pattern mechanism and harness are used, 


together with two or more shuttles, and the arrange- 

ments are such that at some parts of the same 

pattern single shots can be laid of any one of the 

wefts, whilst at other parts two or more shots of the 

same weft may follow each other without change. 

1419. Reservoir Pen Hoipers, 7. A. Hearson.—31st 
March, 1881. 6d, 

This consists of an ink holder carrying at one of its 
ends a pen enclosed within a thin flexible nozzle, with 
the exception of the point of its ribs, whilst the 
——_ end of the holder is closed with the exception 
of a small air tube Dg my inwards from it, the 
inner end of which tube is or is not fitted into a 
chamber that is closed, with the exception of a small 
air hole at the bottom. 


1420. Grazino, J. Russell.—3lst March, 1881. 6d. 
This consists of a sash bar or rafter grooved or 
rebated at the sides, in combination with a covering 
strip of sheet lead or other material applied upon it 
— or doubled under and over edges of the 
glass. 
1421. Poxcuinc on Perroratinc Cueques, C. 
G. Beddoe.— 31st Maren, 1881—(Not proceeded with.) 


This consists in the employment of two perforated 
face-plates or surfaces between which the material to 
be punched is inserted. The punches correspond with 
the face-plates. 

1422. Propuction or Execrric Licut, W. Crookes. 
—8l1st March, 1881. 4d. 

This relates to the removal from the carbons as used 
by Swan, Edison, Maxim, Lane-Fox,&c., of the impuri- 

es by means of acids, &c., and thus obtaining pure 
cellulose. 


1424. Manvracroure or AcETATE oF Sopa, &c., IV. G. 
Forster.— 31st March, 1881. 4d. 

To impure acetate of lime is added a small propor- 
tion of water and hydrochloric acid vapour is passed 
through it. To the solution is added spirit of wine or 
amylic or methylic alcohols. The solution is then dis- 
tilled. To enetle ether so obtained is added a caustic 
alkali, and the mixture is heated in a still. Spirits of 
wine may be condensed and recovered, and acetate of 
lime, together with a little acetate of soda, are obtained. 


142'7. Measurinc Contents oF CuTtrincs, EMBANK- 
ments, &c., J. Imray.—3lst March, 1881.—(A com- 
munication from J. Canale.) 6d. 

This relates to the employment of graduated rules by 
which on a plate or frame a model profile of the cutting 
or embankment is presented, which by other rules can 
be divided into tri 1 trapezoidal portions, the 
measurements of which are shown to scale on the 
graduated guides and rules, 

1428. Propuction or CoLourinc Matters, C. D. 
Abel.—31th March, 1881.—(A communication from H. 
Koechlin and 0. Witt.)—(Not proceeded with.) 2d. 

This relates to the production of blue and violet 
colouring matters of a very pure and inexpensive 
nature by the utilisation of the reactions that take 
place when nitrosed derivatives of the tertiary aro- 
matic amines or the phenoles, or the bodies known 
as chloroquinonimides are do in presence of the alka- 
line or ammoniacal salts of the phenoles. 

1429. Sanirany RECEPTACLES AND APPLIANCES, J. 
Turner.—31st March, 1881. 

This consists essentially in the combination with a 
sanitary pail or receptacle of a perforated false bot- 
tom, for the purpose of allowing any contained liquid 
therein to percolate and fall on to the pail bottom. 


Brakes, B. W. Furrell.—lst April, 
is consists in the 1 ar it, taken 


as a whole, of ‘“‘knee” levers G formed at their 
meeting ends with ball-and-socket or other joint B 


450} 


carried in yoke or head F which works in guide A A}, 
in combination with cylinder A and piston D, and in 
combination with extension bars I I!, connecting rods 
N, adjustable nuts O O, springs P, and hangers K K}, 
for applying brake blocks to the peripheries of the 
wheels of a railway carriage or other railway vehicle. 


1481. Ksitrinc Macuinery, W. Morgan-Brown.—1st 
a 1881.—{A communication from H. Schuerer.) 


The object is to enable the production of not only 
in, flat, one-coloured web, but also of two or more 
coloured patterns of all possible shapes. This result is 
chiefly obtained needle guides, 
arran in the in rows behind the needles, 
which are pushed forward by a — comb or 
pushing bar, and which are moved in the required 
manner by peculiar V-shaped grooves in the cum. 
1483. Keyvess Watcues, C. H. Errington.—lst April, 
1881.—(Not proceeded with.) 2d. 

This relates to the mode of setting the hands, and 

of jointing the t in the case. 

1434. Disinrectant anp DEODORISING APPARATUS 
For WaTER-cLosets, H. Barron.—lst April, 1881.— 
(Not proceeded with.) 2d. 

The — consists of a cistern placed above the 
water-closet pan and filled with any suitable liquid 
disinfectant or deodoriser. From this cistern two 
pipes lead, one to the —" rim of the closet pan, and 
the other to the neck of the syphon under the pan 
valve, or into the container at the back of the pan 
valve, down both of which pipes the disinfectant or 
deodoriser falls by its own gravitation. 


1486. Puorocrapny, L. Warnerke.—lst April, 1881. 
4d. 


This consists in removing by solution the parts of 
the colloidal body in which silver is not precipitated 
by the agency combined of light and developer, and 
by applying solvents to the side of the film opposite to 
the surface on which the light has acted. 


438. Pozzie on Permutation Locks, H. 
Lunt.—1st April, 1881.—(A communication from 
Lunt.)—(Not proceeded with.) 2d. 

permutation locks, by w great y of con- 
struction is attained. 

1440. PREVENTING THE ExPLosION OF KITCHEN 
Borrers, &c., B. Giles.—lst April, 1881. 67. 

This relates to means for ensuring the rupture of 


the cover which closes the escape tube for the water 

from overheated domestic boilers. 

1442. Execrric Barrenies, F. Rola de Wolski.—lst 
April, 1881.—(Not proceeded with.) 2d. 

The object of this invention is to reduce the interna 
resistance of cells by limiting the electric action to 
the opposing surfaces of the electrodes, the reverse 
surface of either or both these being rendered inactive 
by coating with an insulator or otherwise. 


1443. CLeaninc or Scourinc Grain, L. Gathmann. 
—lst April, 1881. 6d. 
This consists essentially in setting the bristles or 
filaments of the brushes at an incline backward with 
reference to the direction of relative motion of the 


brush, and in locating a screen between the brush 
chamber and the fan chamber, which arrests the grain 
while allowing the draught to be made so great as to 
perfectly draw off the dust. 
1444. Miiistones, W. R. Lake.—1st April, 1881.—(4 
communication from BE. H. Streitz.) 6d. 
consists essentially of a millstone provided 
with a hardened or chilled cast core or centre piece 
capable of vertical adjustment within an iron casing. 
to which the grinding = of the stone formed of 
French or other suitable buhr is attached 


1445. Macuinery ror MANUFACTURE OF Hair FEtr, 
J. Brekine.—\st April, 1881. 6d. 

This consists in driving the upper and lower plates of 
the machinery from cranks or excentrics on a shaft 
<n and communicating motion to the said 
4 


1446. Vexerian Burnps, 7. Kauffmann.—ist April, 
1881. 6d. 


This consists partly in the conical form of the guide 
for the cords, upon a cylinder in connection with 
guide rollers to wind up the cords. 

1448. ReceneraTion anD ReEcovERY oF HyprRo- 
CHLORIC Acip Usep TREATMENT OF Boxes, W. 
R. Lake.—1st April, 1881.—(A communication from 
the Société Coignet Pere et Fils et Cie.—(Not pro- 
ceeded 

Sulphuric acid is added to the liquor obtained in the 
treatment of bones by hydrochloric acid. 

1450. Sarery anpj ALaRM APPARATUS FOR KITCHEN 
Borters, R. McDonald.—2nd April, 1881.—(Not 
proceeded with.) 2d. 

This relates to a ball float which controls a valve 
leading to an alarm whistle. 


1451. Usine a LiqueriaBLe Gas or Vapour aT Low 
TEMPERATURE As A Motor J. C. Mewburn.— 
2nd April, 1881.(A communication from J. 
Gamgee. 

This consists essentially in working the vapour or 
gas in the engine expansively to the extent of more or 
ess complete liquefaction, then exhausting the vapour 
thus liquefied into a suitable receiver, thence convey- 
ing it to a boiler, where it is subjected to the low 
degree of heat needed to bring it again to the con- 
dition of the motor gas or vapour, and thence return- 
ing it to the engine to again go through the same 
cycle of operations. 

1454. anp Printinc, W. and H. W. Brown. 
—2nd April, 1881.—(Not proceeded with.) 2d. 

This relates to the mode of effecting the more per- 
manent dyeing or fixing of aniline colours upon and 
on the materials. 

1455. Looms, &c., J. Wood.—2nd April, 1881. 6d. 

This relates to an apparatus fitted to looms for 
delivering the w: at any required equal pressure 
or tension from end to end as the weaving operations 
continue, by which means the warps are prevented 
from stretching or twisting. 

1457. Ventitatine Apparatus, R. H. Reeves.—2nd 
April, 1881. 6d. 

This consists in the arranging or combining parts 
with corrugated surfaces forming ventilating appa- 
ratus. 

1458. Apparatus FoR FEEpiInc SHEET PaPER TG 
Macuines, &c., P. M. Justice.—2nd April, 
1881.—{4 communication from the Sedgwick and 
Stuart Manufacturing Company, Incorporated.) 8d. 

This relates partly to a machine for feeding sheet 
paper, having a movable table secured to nuts ——- 
upon vertical screws, by which the said table is rai 
or depressed, the said nuts being provided with 
extensions or 
attached friction 


ide emg to each end of which are 
ers, 


ro which move in grooves or 


pean formed upon the side of the main 
rames by raised beads, ribs, or equivalent thereof, 
thereby relieving the vertical screws which operate 
the table or support for the ~— from any undue 
lateral strain in case a heavy ly of wide paper 
should be piled upon the feed table, and the weight be 
greater upon one side of the centre of said table than 
the other. Various other improvements are described. 
The drawing is a view in section, as seen from the 
left-hand side of the machine, with left-hand frame 
removed to show more plainly the cams that actuate 
the various levers and other operating mechanism. 


1459. HicH-pressurE Batt Cocks anp. AIR VALVES 
or AiR INLETs ComBINED, W. Baird.—2nd April, 
1881.—(Not proceeded with.) 2d. 

One valve acts thoroughly for emission of water and 
inlet of air, when the cistern is either full or partially 
full. If the stop cock in the lower part of the house 
is shut, and any of the cocks between aforesaid stop 
cock and ball cock is opened, the valve at once falls 
back, admitting air, and co uently the pipe 
empties and prevents freezing and bursting. 

1460. ConTROLLING THE OPERATION OF RAKES OF 


This relates to a tripping mechanism, and consists 
partly in the combination with the latch or part to be 
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tripped of a reciprocating tri, wheel, means for 
moving the tripping wheel in pany eer to trip the 


latch, and means for moving it in the opposite direc- 

tion to return it to its first or normal position. 

1461. ConpENsED MILK HAVING MEDICINAL PROPERTIES, 
A. M. Clark.—2nd Aprd, 1881.—{A communication 
from R. Bravais. 

This consists, First, in the manufacture of a com- 
pound of condensed milk and tar; Secondly, in the 
menufacture of a compound of condensed milk and 
extract of meat. 

1502. Reparrmsc Warps ror Weavine, G. C. Taylor. 
—6th April, 1881. 6d. 

This relates to means of grains warps for 
weaving so as to dispense with the sizing process, and 
it consists in subjecting the warps to powerful 
pressure, preferably by passing them between the 
plates of an hydraulic press, whereby the time and 
expense of sizing is saved, warps that will weave 
better are produced, and also knots that slip easier 
through the reed, and dyed warp not liable to fade, 
besides softer woven fabrics are produced with greater 
e-onomy. 

1519. Cravats anp Neckties, &., J. Hinkes, T. Hoop, 

LF. R. Baker.—iTth April, 1881. 6d. 

The cravat consists of a central part with a pendant 
end attached to both ends thereof, so that they may 
be turned down at right angles to the central part, or 
form one continuous length therewith, metallic 

s acted on by springs connecting the whole 
together, and serving to retain the three parts in the 
required positions. The invention further relates to 
improvements in lever fastenings for securing the 
ends of the bands of cravats. 

1525. Fastestncs ror Boots, SHors, Gioves, &c., 
W. R. Lake. -Tth April, 1881.—{A communication 
T. L. Jacobs.) 6d. 

This consists of a tongue provided with loops or 
divided rings, in combination with a flanged welt or 
strip, attached to the divided ankle portion of a boot 
or shoe. 

1535. Horsesnogs, &c., J. P. Rothwell.—7th April, 
1881. 6d. 

Recesses or slots are formed in the interior rim of 
the shoes, and into them slide caulks or projections 
to prevent the horse slipping, such caulks being 
secured by binding screws. The shoe is made in two 
parts hinged together, and is secured to the hoof by 
means of straps instead of nails, straps passing 
threugh the hoof and shee, and being secured in posi- 
tien by nuts. 

1559. Scpports ror Firms, &., A. 
Pumpkrey.—9th April, 1881. 6d, 

This consists in pouring upon a sheet of glass or 
other flat surface plain or uniodised collodion, allow- 
ing the collodion to set, removing the marginal 
pertions of the collodion and the 
collodion film and the marginal portion of or 
surface from which the collodion film has been 
removed, a solution of gelatine either with or without 
chrome, alum or other hardening material, upon which 
compound film, when dry, the gelatine or collodion 
emuision is poured, or other vehicle, either containing 
the silver compound sensitive to light or charged with 
the salt, which, in contact with a solution of nitrate 
of silver, will produce a surface sensitive to light. 
1588. Covetixc APPARATUS FoR Ratuway VEHICLEs, 

W. R. Loke.—12th April, 188L.—(A communication 

from W. Scott.) 6d. 

This consists essentially in a coupling apparatus for 
railway vehicles of the draw-heads, each constructed 
with an upper and a lower jaw, having an opening 


an 


between them, and provided with a swinging link 

hung thereto, in combination with a suitable ye | 

pin in each head, adapted with the said jaws to hol 

the shackling link, which is in and between such jaws. 

1604. Asrrat Layrerns, F. H. Bailey.—12th April, 
1881.—(Complete.) 6. 

The object is to facilitate the study of astronomy by 
means of an instrument that will accomplish the work 
of an atlas of the heavens, celestial globe, planisphere, 
and lantern for either day or night use. 

1610. anp Parasot FURNITURE, G. G. 
Lusher.—13th April, 1881. 6d. 

This consists in the manufacture of a solid runner 
with a solid notch made from sheet metal. Discs of 
sheet metal are formed into cups by means of dies, 
and the notch part is formed by applying pressure to 
the end of the cup, after which it is grooved and 
finished in the usual way. 


2165. Lusricators, F. Wolff.—18th May, 1881.—(A 
communication from C. Mollerup.) 6d. 

This consists, First, in the use of a mechanical 
lubricator, having a reservoir A and a plunger H, 
whereby lubricant is forced out of the exid reservoir, 
the plunger being gradually fed or intruded into the 


reservoir by the action of the engine or machine _to be 

ubricated. Secondly, in a hanical lubrteator 
having a reservoir A, whence lubricant is gradually 
forced by a plunger H, causing the said plunger to be 
said reservoir by a 
screw G. 


2949. Corron Ropes, H. Birkiyre.—6th July, 1881. 


4d. 

This consists in the manufacture of cotton ropes 
whereby the outer threads in each strand are rendered 
longer than the inner ones, and the individual 
enabled to bear an 
equal or approximately equal proportion of strain 
to which the ropes may be subjested. _ 


3142. Portryine ALconotic Liquors, W. R. Lake.— 
19th July, 1881.—(A communication from the Purisy- 
ing and Maturing Process Co.)—(Complete.) 6d. 

The retort A is kept half full of liquor and at a proper 
temperature varying from 70 deg. to 264 deg. Fah. At 
the outlet of retort A is a filter Al, and one or more 
escape pipes C with caps. In the retort is a perforated 
agitator B operated by a hand crank. Into an opening 
at the top of the retort is set the pan D, which is 

sunken at its centre, where it is fitted with a pipe D! 

and a perforation. An annular ridge is formed at the 

edge of the pan, and receives a conductor F sur- 


S14 
~ 


mounted by a barrel-shaped tank or vessel G, with a 
faucet at each end, and supporting a filter H. On the 
pan Drests a hollow cone K, within which isasmaller 
cone L. Over the double cone so formed is a second 
double cone N and P, the vapours passing between the 
cones and becoming condensed. 
3157. Hose Courtine, W. E. Gedge.—20th July, 1881. 
—{A communication from D. B. Kendail.)—(Com- 


plete.) 

This of a formed by attaching 
strips of metal to a ring, so as to form a series of 
elastic tapering clamps surrounding the hose at its 
joint, the fastener being capable of compression by a 


at fact, 


SOL 


AAS 
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circular band which slips over it. The end of each 
length of hose fits over a pipe A, and over the joint is 
passed the ring C, to which the strips of metal D are 
secured ; the heads of such strips have teeth or cer- 
rugations to secure a firm grip. Over the strips D the 
ring E is forced. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gazette. 
246.676. Frame ror Revotvinc Hay Rakes, 

Teppers, &c., Henry Hitchcock, Lyons, Mich.— 
Filed July 8th, 1881. 

Claim.—{1) In a revolving hay rake or tedder, and 
in combination with the frame A thereof, the plates B, 
carrying the stub-axles C, said plates being pivottall 
hung on the revolving shaft G, and provided wit 
slots concentric with the centre of said shaft, whereby 
the position of the frame can be adjusted in a radial 


line from said shaft, substantially as specified. (2) 
The frame A, wheels D, and driving gear wheels E of 
a revolving hay rake or tedder, in combination with 
the shaft G, pinion F on said shaft, stub-axles C on 
the plates B, and the plates B, said plates being 
pivottally hung on the shaft G, and provided with 
slots concentric with the centre of the same, substan- 
tially as and for the purpose specified. 
246,679. Licut ror Lire-savine Stations, Ralph 8. 
Jennings, Baltimore, Md.—Filed May 19th, 1881. 
Claim. —(1) In combination with the wheeled 
vehicle carrying an engine and boiler, as set forth, 
the dynamo-electric machine, and an electric light 
pivotted about a horizontal and a vertical axis, as 


[246 


and for the purpose described. (2) In combination 
with the wheeled vehicle having tongue or shafts G 
and boiler A, the dynamo-electric machine and the 
electric light, mounted, as described, at the rear 
of the machine, substantially as and for the purpose 


set forth. 


246,'71'7. Sounper, Charles C. Burke, 
New York, N.¥.—Filed April 28rd, 1881. 
Claim.—A telegraph instrument or sounder, consist- 
i ai 


ng of an inv. Pp ing net, in com- 
bination with a supporting frame sustaining 
such 


such 

magnet over an underlying armature, t 
being so pivotted that an arm will pectect on each 
the usual cross- 
made heavier 


side of such pivot, one arm 

piece or armature bar, and there! 

than other, the up movement of the heavier arm 
of such armature the downward movement of its 


(246.717) 


lighter arm being caused by the attractile force of 

such magnet, and the down return movement or fall 

of the heavier arm of such armature and the up move- 
ment of the lighter arm resulting from the unequal 
= of the arms of such armature, and such arms 

sing but one — a duplication of sound being pro- 
duced by such movement upward and downward 
from the impact of the arms of such armature with 
stops, in combination with such armature and electro- 
magnet, substantially as described, and for the pur- 
pose specified. 

246,719. Piumner’s Trap, Andrew Campbell, Brook- 
lyn, assignor to Paul P. Todd, New York, N.¥.— 
Filed January 14th, 1881. 

Claim.—({1) A trap for waste pipes, having an air 
inlet opening into the trap below the overflow lip of 
the trap and above the waste-inlet from the bowl or 
sink, and the waste inlet arranged below the normal 
level of the water in the trap, whereby the waste pi 
is kept full of water, substantially as set forth. (2) 
A trap for waste pipes, arranged in the vertical main 
waste pipe of a building, and provided with inlets to 
receive the waste water from the various bowls and 
sinks, whereby it serves as a trap common to all said 
bowls and sinks, said inlets being arranged below the 
normal level of the water in the trap, and said trap 
having an air inlet opening into the trap below the 
overfiow lip of the same and above the waste inlets, 
substautially as and for the purposes set forth. (3) A 
trap for waste pipes, arranged in the main waste pipe 


as an annular basin around the tubular overflow lip, and 

provided with an inlet opening fo~ the waste water 

arranged tangentially, or substantially at right 

to its radius, as and for the purposes set forth. (4) A 

trap for waste pipes, consisting of the connecting 

parts or necks B B!, the annular basin C, its walls 
serving to connect the parts B B!, the tubular overflow 

lip D, the waste water inlets E, and the air inlet F, 

all arranged substantially as and for the purposes set 

forth. (5) The trap provided with the air inlet F, the 
enlargement B, and the extended lip A, all arranged 

substantially as and for the purposes set forth. (6) 

trap in the main waste pipe, provided with an 
annular bowl —— around a tubular overflow lip, 
and the said tubv lip flared, so as to ensure its 
catching anything that may fall from above, and pre- 
vent such falling matter from getting into the bowl of 
the trap, substantially as set forth. 

246,739. Cutrer AND FEEDER FoR THRASHING 
Macuines, Francis M. Floyd, Centralia, Il.—Filed 
June 11th, 1881. 

Claim.—The combination, in a band cutter and 
feeder for poy machines, of the cog wheel 
journalled at one side of the frame, with the trans- 


verse shaft provided with an intermeshing pinion at 
one end as pulley at the opposite end, the wrist 
pins attached to the pinion and pulley, the links and 
vertically reciprocating bar, the fingers loosely attached 
to said bar, and the rock-shaft and mechanism for 
moving it, substantially as specified. 

246,'704. Pocker Lamp anp Friction LIicHTER 
ComBineD, Thomas Lawrence, Absolom C. Stratton, 
and James M. Wolf, Mountain Home, Ark.—Filed 
June 22nd, 1881. 

Brief. —The cover is provided with a lip, which not 
only locks the same, but acts as a snuffer for the cord. 

Claim.—{1) The casing A, containing the lamp B and 


the supply of ignitable cord C, in combination with 
the cover, having lip and a slotted plate, substantially 
as and for the —— set forth. (2) The casing A, 
contain the lamp B and the supply of ignitable 
cord C, combination with the reel, removable 
te, cover, and slotted plate, substantially as and 
or the purposes specified. 
246,851. Fertiiser Distriputor, Lester C. Wofford. 
Woodruff, S.C.—Filed July 23rd, 1881. 
Claim.—In a fertiliser distributor, the combination 


with the slotted beam and the slotted curved bottom 
of the hopper arranged on the top of said beam of the 


vibratory sector-shaped agitator, its lower curved and 
toothed edge, its Ptoraily projecting studs H, and 


ELCALIN 


the i K through said agitator, substantially as 

specified. 

246,857. Ain Pump ror Conpensino Enaryes, Lucius 
J. Knowles, Worcester, asaignor to George F. Blake 
Manufacturing Company, Boston, Mass.—Filed July 
5th, 1881. 

Claim.—(1) In an air 


mp for condensing engines 
the combination, with ene, 


pump cylinder, of ports or 
passages connecting either end thereof with a supply 
of water or other liquid, and controlling valves there- 


for, whereby an amount of water sufficient to fill the 
clearance space may be admitted to the cylinder, to 
cause the pump valves to be positively opened, sub- 
stantially as and for the purpose described. (2) The 
pump cylinder and piston therein, combined with the 
delivery chamber and small — connecting the said 
chamber with each end of the cylinder, and adapted 
to remain open independently of the operation of the 
piston and pump valves, substantially as and for the 
purpose described. 


CONTENTS. 
Tur Enaiveer, November 4th, 1881. 

PAGE 

Tue Parts Evecrrica, Exurerrioy. No. 
Tue FounpaTion oF Mecnanics. No. Il. .. .. 825 
Messrs. Simpson Co.'s Works, Cugisza .. 327 

Tue Isstirotion MxcHANICAL ENGINEERS. 

Bessemer Sreex Piant at THe Worxs. 
Tue New Tay Bripce. ustrated.) .. .. .. 329 
Tue New Tay Bripce. co 

RS TO THE Epiton— 

Price's Rerornt FURNACES .. .. 880 
Srras on CRANE 890 

Tae Firzroy Bripce, QUEENSLAND.  (lIllus- 
MASTERS :. .. cc oc ce co co 


Nores AND MEMORANDA .. .. os S31 
Leapino ARTICLEs— 
ENGLISH AND ForeiGN ARMOURED DEFENCEs .. 
DIMINISHED IN THE IRON TRADE... .. 
THe Hematite TRADE .. .. 
Tue Evecrric Licntine or 


334 
LireraTURE— 

Mechanical Industries Explained. By A. Watt. 334 
THE LATE Mr. McDonatp .. .. .. oo 
Tue Paris Evecrricat Exurpition 334 

Cast Iron Pot Sleepers, Indian ite ways. 

TeNDERS— 

Sutton Coldfield Sewerage Works... .. .. 835 
Inox Roors. (Ilustrated.).. .. .. .. 335 
Tue Inox, Coat, aND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND District .. 


NoTes FROM SHEFFIELD.. .. .. 337 
AppaRaTus FOR TuRNING Music Leaves. (Illus- 
Nores FROM SCOTLAND... .. 338 
Norges From WALEs AND ADJOINING COUNTIES .. 338 
Tae Patent JOURNAL .. 338 


Asstracts oF Patent Specirications. (lIllus.) 339 
ABSTRACTS OF AMERICAN Patent SPECIFICATIONS. 
PARAGRAPHS— 
Wind and Water Power .. .. oe 
Naval Engineer Appointments .. .. 
The Drainage of Barmouth .. .. .. 335 
South Kensington Museum .. .. .. .. .. 842 
With a Two-paGe SUPPLEMENTARY TABLE FOR THE 
ConVERSION OF METRIC INTO ENGLISH MEASURES. 


SovutH KENSINGTON MuskuM.—Visitors during 
the week ending Oct. 29th, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 


10 p.m., Museum, 8793; mercantile marine, 
building materials, and other collections, 2572. 
On Wednesday, Thursday, and Friday, admission 


6d., from 10 a.m. till 4 p.m., Museum, 1376; 
mercantile marine, building materials, and other 
collections, 286. Total, 13,027. Average of corre- 
sponding week in former years, 14,172. Total 
from the opening of the Museum, 20,456,683, 
Epps’s CocoA.—GRATEFUL AND COMFORTING. 
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VT. 
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current during each revolution. Mr. Gulcher, like all 

THE PARIS ELECTRICAL EXHIBITION. | designed fairly 
Me, | machines of low internal resistance, that at Paris having a 

The Giilcher machine in the Austrian section can resistance of only 0°12 ohm, while the field magnets are 
hardly lay claim to origivality in principle. Its armature | wound with insulated copper cord. Mr. Giilcher also 
is a Pacinotti or a Brush ring, but the arrangement of the exhibits an arc lamp, a section of which we give. 


= 


GULCHER’S DYNAMO MACHINE, 


field magnets may be noticed. There are four pairs of | The — and lower carbons are connected — 
these magnets so arranged that the opposed poles are of | cords. is an electro-magnet, in front of which, 
the same name, and are joined by massive [] shaped pole | and partially as an armature, is the rod connected 
pieces, The armature revolving almost entirely within | to the upper carbon-holder. The polar surfaces of D are 


= 
|_| 


HOPKINSON’S HOIST. 


these pole pieces, cuts nearly all the lines of force of the | rounded off as shown. Ordinarily D presses against the 
field magnets, and as the pole pieces and the form of | stop L oy the action of a spring, the tension of which is 
armature both aid in keeping the coils cool, it ought to be | regulated by the lever K. When a current passes through 
a fairly economical machine. Two sets of brushes are| D one pole holds the roc, the other pole being drawn 
used at the commutator, there being four reversals of the | towards the block H, the magnet D moving about the 


axis C. As the carbons burn away D gradually resumes 
its normal position. The normal arc being thus made, the 
increase of the arc leads to a diminution of the current, 
and consequently the decrease of the action of the pole on 
the rod F, thereby allowing the carbon to fall. It may be 
interesting to notice in this place how Mr. Giilcher arranges 
his circuits. It is in reality equivalent to having a 
separate wire for every lamp. He calculates the section 
of wire required for any arrangement, and then calculates 
the diameter of the wire, of which say for twelve lamps, 


GULCHER’S CIRCUITS. 


twelve st:ands of wire arranged cable fashion will conduct 
the current. The twelve wires go from the + pole of the 
machine to No. 1 lamp, when one wire branches off 
through lamp to — pole of the machine, leaving eleven 
prin going to No. 2 lamp, where another wire branches 
off through the lamp, andso on. The illustration shows 
twelve lamps arranged in parallel columns, the numbers 
128, 118, &c., showing the number of strands of wire in 
any given position. 

Turning from electric light apparatus to notice new 
ee we think that one of the most interesting is 
the adaptation to hoists or lifts. Dr. Hopkinson, F.R.S., 
has designed such an apparatus which is shown by Messrs. 
Clark, Muirhead, and Co The hoist is intended to be 
used instead of pulley blocks, the power used being 
obtained from an electric current instead of manual labour. 
The weight of the apparatus is about two hundredweights, 
and it can be easily and speedily hung overhead by a 
couple of chains, shown in our engravings. The 
motor is a small Siemens dynamo-electric machine, 
but of course it might consist of a Gramme, Brush, Biirgin, 
or any other similar machine. The machine, through 
gearing, drives a chain pulley, within which is a Weston 
clutch. Over the pulley hangs a chain with hooks at both 
ends, The whole system being << reversible, a 
weight can be lifted by either hook. The reversal is 
effected by a movement of the commutator brushes con- 
trolled by a light rope. On pulling one end of the rope, 
motion of the chain takes place in one direction ; on pulling 


by | the other end, the chain moves in the opposite direction 


The Weston clutch comes into operation where the 
attendant accidentally or intentionally lets go the rope, 
and the weight hangs safely suspended. 

The hoist shown will lift about 5 cwt. held directly b 
one of the hooks, or 10 cwt. by the aid of a snatch bloc 
—the speed of lifting depending on the electromotive force 
of the producing machine. It is estimated that any of 
the ordinary electric light machines would be capable of 
causing the lift to hoist 5 cwt. 2ft. per second. It is 
hardly necessary to point out that a lift of this kind would 
in many instances of the greatest convenience, and 
could be used when space or other considerations pre- 
vented the use of ropes or gearing. It also adds to the 
use to which a dynamo machine introduced into the works 
can be put, and so lowers the percentage of outlay incurred 
by such introduction. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. ~ 


Ow the conclusion of the discussion on Mr. Copeland’s 
paper reported in our last impression, Mr. Scott-Moncreiff 
read a paper on 


AIR UPON TRAMWAYS. 


In this paper the author first recounted the various 
objections which have long been urged against the use of 
steam on tramways and the working of steam tramway 
engines, He next gave his reasons for thinking that in 
many cases compressed air tramway engines could be used 
with advantage, and even with economy. In his reasoning, 
however, there was nothing which has not been previously 
urged against steam engines and in favour of compressed 
air, though it was admitted that that motor should be 
adopted which was most cheaply and efficiently available, 
and that in some cases this would be the steam engine. 
He then described at great length the various circumstance, 
and conditions of the design of a tram-car with engines 
receivers, and other gear, as indicated in Figs. 5 and 6. 
The wheel base is 5ft. Three cylindrical receivers, each 
2ft. in diameter, and of the overhanging space, or 8ft. in 
length, are used at each end. These were first made as 
shown in Fig. 1. By means of a process ef welding by 
gas jets, receivers are now made as at Fig. 2. The work- 
ing pressure is about 22 atmospheres, but the receiver was 
tested to 750lb. on the square inch. In working an 
engine with compressed air from a receiver a tolerably 
uniform resistance has to be overcome by a constantly 
decreasing pressure of air. The disadvantage of working 
by reducing the pressure before the air passes into the 
cylinders is that it entails the loss of a t amount of 
energy. See Fig. 3. Starting with a reduced pressure of 
100 Ib. per square inch, as against the 300 Ib. initial pres- 
sure, the loss of ene is represented at first by four 
times the area BC DE for every revolution of the wheels, 
in the case of a two-cylinder double-acting engine. This 
area will decrease with the decreasing pressure, and the 


ws 
=: s 2s. s. 
f = => : 
Sax Ne 
ak 
Ae 
| 
| 
al 
|) | | 
— = 
4 
4 


344 


THE ENGINEER. 


Nov. 11, 1881. 


gross loss is great. Again, where the pressure is reduced as 
low as one-third of the initial pressure, there is a great loss 
attending heavy work in consequence of late cut off and high 
pressure exhaust. Compressed air in receivers cannot be 
dealt with by reducing the pressure before using it with- 
out a great loss of power. In the diagram isothermal lines 
have been chosen to illustrate the meaning, on account of 
their simplicity. If adiabatic curves had been taken, 
allowing for the thermal equivalent of the work done in 
the cylinders, the same remarks would have applied to 
them at a higher point upon the scale of pressures. If 
engineers expanded air far enough so that the exhaust 
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took place at the pressure of the atmosphere, the loss of 
heat would be only the mechanical equivalent of the work 
done in the cylinders, without the additional loss of tem- 
perature at the end of the stroke, which cccurs when a 
residual pressure is left to communicate momentum to the 
atoms composing the elastic medium. The writer found 
this to be the case by experiment, and thus showed that 
troubles from the formation of ice could only arise when 
the air escaped from the cylinders above the pressure of 
the atmosphere. Fig. 4 shows an apparatus devised for 
the purpose of automatically altering the range of expan- 


FIG.4 
s 2 


i 


sion. A A are the engine cylinders. In chamber B is 
air at the pressure in the receivers. C is a chamber filled 
with a liquid so as to provide an hydraulic instead of a 
pneumatic connection with the piston D, which moves 
backwards or forwards as the pressure upon either side of 
it is increased or diminished. The piston rod E is attached 
to a toothed rack F, acting upon a pinion G, which revolves 
with the wheel H ; and this in its turn gives a rotary 
motion to the pinions J J keyed to the valve spindles. 
These spindles, being turned to the right or left, give motion 
to cut-off valves placed upon the backs of the main valves, 
by altering their relative positions through the agency of 
right and left-hand screws, In this way the movements of 


FIC..7 


the piston D areconveyed directly to the valves, so as to vary 
the period of cut-off in accordance with the position of the 
toothed rack. Turn now to the diagram, Fig. 3. It will 
be seen that a mean pressure of 60 Ib. will be given by the 
outer black line B H if the initial pressure is 300 lb. and 
exhaust at the pressure of the atmosphere. This mean 
— can only be obtained when the reservoir pressure 

as fallen to 100 lb., by cutting off at one-fourth instead 
of one-twentieth of the stroke. The pressure of the 
receivers, during the process of pumping, is admitted to 
the forward end of the piston D, Fig. 4, in the space Q, 
and therefore, as the pressure rises it forces back the 
piston until the motion is arrested by the confined air in 
the chamber B. Suppose the maximum pressure in the 
receiver and the piston D back so that the valves are 
adjusted to their earliest points of cut-off ; and then, as the 
pressure in the receivers begins to diminish, the piston 
will be moved forward by the superior elasticity of the 
confined air in the chamber B, and the point of cut-off 


will be rendered correspondingly later. When the pressure 
has been reduced in the receivers by one-half, the pressure 
of the air contined in B being correspondingly diminished, 
its volume will have doubled. Hence the toothed rack 
would have moved through half its stroke, and would thus 
have moved the yalves half-way towards their latest point 
of cut-off. When the pressure is reduced from 150 Ib. to 
100 lb., the point of cut-off requires to take place at very 
nearly one-fourth instead of one-eighth of the stroke, in 
order to give the required mean pressure of 60 1b. But 
at 109 Ib. the volume of the confined column of air in the 
chamber will have increased in the ratio of 3 to 1, and the 
piston D, if its area is four times that of the air-chamber, 
will only have moved through one-sixth of its stroke in- 
stead of one fourth. It is evident that if a mean pressure 
of 60 lb. is necessary to propel the vehicle at a certain 
desired speed, and if a cut-off at one-fourth of the stroke 
is necessary when the initial pressure is 100 Ib, in order to 
obtain the requisite mean pressure, then the expansion 
apparatus, cutting off at one-sixth, will have the effect of 
lessening the speed of the vehicle. Thus towards the end 
of the journey it becomes necessary to alter the rate of 
expansion obtained from the automatic apparatus, which is 
only correct for about two-thirds of the total fall of pres- 
sure—that is to say, from 300 Ib. to 150 1b. This later 


scale, and when furnace coals are to be obtained at 10s, 
per ton. The present car, as made for the writer by 
Messrs. Neilson and Co., Hfde Park Locomotive Works, 
Glasgow, travels seven miles with one charge of air at the 
moderate pressure of 26 atmospheres, and this with a load 
of forty passengers, and including about twenty-five 
stoppages and reversiugs of the engines. It is clear that 
the insignificant saving due to heating the air before 
passing it into the cylinder, as has been adopted by another 
inventor, is not worth having, at least on such a route. 


Before the discussion on this paper commenced, Mr. 
Moncrieff gave some further explanation of the arrange- 
ment for automatically altering the range of expansion, 
and gave some reasons for objecting to the adoption of 
larger cylinders, Mr. Hughes discussed the three chief 
difficulties which the author had said attended the use of 
steam, namely—(1) Emission of products of combustion ; 
(2) necessity for condensing the steam ; (3) weight of water 
that must be carried for condensing. Briefly, Mr. Hughes's 
answer to these was—(1) The products of combustion 
caused no inconvenience on the large number of cars 
running in France and in this country ; (2) there was no 
difficulty in condensing the steam sufficiently for all prac- 
tical purposes ; (3) the weight of water was no disad- 


cut-off is obtained by a two-way valve attached to the pipe 


that communicates between the receivers and the chamber | 


in front of the piston D. If this valve is turned so that 
the communication is closed to the receivers and opened to 


the atmosphere, the pressure in this chamber is instantly | 
| maximum hauling power was necessary, in consequeuce of 
' snowy roads or breakdowns. Asan instance he mentioned 


reduced, and the confined air in the chamber B immediately 
thrusts the piston D forward, so as to set the valves toa 
later point of cut-off. Turning to Fig. 3, it will be seen 


that many difficulties have still to be overcome. The ratio | 
| stopping would have stopped the whole traftic for some 


of the cubic contents of the two chambers B and C, when 


arranged as 1 to 4, is only right for the isothermal lines | 
which we have already made use of for the purpose of | 
explanation, besides being only correct for about two-thirds | 
| disabled engine and its car, as well as hauling its own car, 


of the journey. The two areas must be adjusted so that 
the points of cut-off will give the required mean pressure 
for a corresponding series of adiabatic curves, in which 
allowance is made for the loss of energy in the air in the 
cylinders when it is doing work by expanding. Supposing 


the work to be constant, the dynamical area which must | 


be added to the isothermal area, in order to allow for this 
work, will be a constant quantity. An adjustment of the 
two areas B and C to something less than the ratio of 1 to 


4 must therefore be made, and this variation in the ratio | 


between the cubic contents of the chamber B and the 
chamber C can always be adjusted by reducing or adding 
to the quantity of the liquid. On once more examining 


the isothermal lines, it will appear that there are yet | 


further difficulties to be overcome. Hitherto we have 


dealt with a supposed maximum mean pressure of 60 Ib., | 


used to overcome a supposed maximum resistance. Now 
if we look at the outer line B H, Fig. 3, which starts from 
the line of maximum initial pressure, we find that it 
supplies the conditions of a mean pressure of 60 1b. termi- 
nating at the pressure of the atmosphere at the end of the 


stroke. Let us now turn, not to the maximum mean | 


wressure required to overcome the maximum resistance, 
to an average mean pressure required to overcome an 


{average resistance. ° To use a mean of, say, 30 lb. instead 


of 60 1b., the point of cut-off at the maximum initial 


pressure of 300 Ib, must be moved from B to A ; and this | 
| Captain Beaumont’s car, welded steel receivers lin. thick 


earlier expansion brings the isothermal line across the 
atmospheric line at the point O, a little beyond the centre of 
the line of the volumes, or, in other words, at about half the 
stroke of the engine. In.this waya dynamical loss will occur, 
onaccount of the back pressure of the atmosphere, this loss 
being represented on the diagram by the area H I O. 
When the pressure has dropped to 100 Ib. it is necessary 
to bring the point of cut-off further in on the line of 
volumes than the point F, and in this way to terminate 
the isothermal line at the point H on the atmospheric 
line, instead of at G, so as to save the residual pressure at 
the end of the stroke represented by the height GH. To 
do this the mean pressure must be reduced below the sup- 
posed maximum of 60 1b.; and to make up for this reduc- 
tion the capacity of the engines beyond the capacity we 
started with when the initial pressure was 300 lb., must be 
increased. In short, if we take the capacity of the engines 
as unity when the mean pressure of 60Ib. is required in 
order to overcome an incline, we must at first reduce their 
capacity to say 0°6, in order to obtain the normal amount 
of werk which is required on a level road, and at the same 
time terminate the stroke at the pressure of the atmo- 
sphere ; and on the other hand, when the initial pressure 
is reduced to 100 lb., we must have an earlier cut-off if we 
are to finish at atmospheric pressure, aud must increase the 
capacity of the engines above unity in order to make up for 
it. Now the expense of the fuel for driving the writer’s car is 


only about a half-penny per mile, when used on a large | 


vantage, and often was of great advantage in increasing 
the adhesion on the rails, which would otherwise be 
insufficient on some gradients, The weak part of the air- 
propelled tramway engine was its want of range of power. 
It often happened that much more than the ordinary 


that, on one occasion, the brakes of an engine in Paris 
stuck fast, and the engine could not be got to move. Its 


time, if the engines had not a considerable range of power. 
This enabled the next engine that came up to raise steam 
in a few minutes to full pressure, and then push the 


a long distance toa siding. This is a thing an air engine 
could not do ; but things would happen on tramways which 
made a temporary application of extraordinary power 
necessary. As the author had said, the cheapest efficient 
system should be employed ; and though he would not say 
that in some cases air might not be as cheap as steam, he 
could not admit the author’s objections to steam engines, 
for the difficulties were not now with the engines but with 
the roads. With good strong tramways steam engines 
could be economically and advantageously used. Mr. 
Moncrieff had said that the shunting necessary with the 
steam hauling locomotive need not cause much, or any, 
more trouble than changing horses. He thought that the 
author must be credited with the solution of the problem, 
if air was to be employed. 

Mr. D, Adamson referred to the compressed air car of 
Captain Beaumont, and said that the six-cylinder engine 


' originally employed by him had now been altered to two 


cylinders of larger diameter, and all difficulty with 
refrigeration by expansion was simply overcome by heat- 
ing the air a little when highly compressed, and indeed it 
was economical to use as high a temperature as the lubricants 


| would admit, the maximum being controlled by the tem- 


perature to which it was necessary to raise high-pressure 
air to prevent freezing upon exhaust. This temperature 
must not be high enough to drive off the lubricant. In 


were used with a pressure of 1000 Ib. They were of such 
a size that this pressure gave a tensile strain of 8 tons per 
square inch. 

M. Bourgeron read a telegram from Captain Beaumont, 
saying, amongst other things, that one of his cars aveighing 
12 tons was successfully running at Leytonstone, and that 
the air was compressed to 1000 lb. with 1 Ib. of coal per 
cubic foot, 

Mr. J. Tomlinson, jun., engineer of the Metropolitan 
Railway, said that he had made a few runs with the six- 
cylinder Beaumont car on his railway, and it was proved 
to be useless there, whatever it might be on tramways. 
The cost of bauling a train of 150 tons by the steam loco- 
motives was only 14d. per mile as compared with even 
Mr. Moncrieff’s 4d. per mile for his one air-propelled car 
weighing 7 tons 7 cwt. He had made an estimate of the 
cost of introducing such a system for the Metropolitan 
Railway, and found that twenty-six Cornish boilers 40ft. 
in length would be required night and day to provide 
compressed air for the engines that ran out of Aldgate 
alone. These, with the engines and machinery and other 
plant, would require about 5 acres of land, and altogether 


| it would cost more than the whole of the engines on the 


line and their working for along time. The air engine 
had no recuperative power, and for many reasons could not 
be successful for traffic such as that on the Metropolitan 
Railway. 
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Mr. Walker spoke of the very successful working of the | 
tramway locomotives made by Messrs. Kitson and Co., on | 
the Leeds tramways. 

Mr. Scott Moncrieff then briefly replied to the discus- | 
sion, and the business of the meeting concluded, the paper | 
on water meters, by Mr, J. J. Tylor, being postponed. 


IRON ROOFS. 
By Mr. A. T. Wacaistey, C.E, 
[Continued from page 336.] 


Tux roof over the Middlesbrough Station of the North-Eastern | 
Railway is divided into two spans of unequal lengths. The main | 
roof is 309ft. long, and is composed of principals of 76ft. span 
formed in a pointed arch shape, having a radius to each side of 
42ft. and meeting at the top, over which is fixed an ornamental 
ridge, fitted with side louvres for ventilation, and at each end of 
the station two main ribs are — close together to carry the 
screen. ‘The main ribs of the side roofs are similar in construction, | 
with a radius of rib equal to 27ft. struck from two centres, forming | 
a span of 43ft. 8in.; the length is 183ft., and the roof is divided | 


MIDDLESBROUGH STATION. 


longitudinally between the end walls into nine spaces by eight double 
columns, over which the principals of the two roofs meet. The 
columns are connected by spandril girders carrying two inter- | 
mediate ribs in each bay; the feet of the other end of the prin- 
cipals rest on side walls, which also carry the remaining ribs of the 
single roof, and are constructed to take the thrust of the outside | 
ribs. The roof was designed in 1876 by Mr. W. Peachey. | 
Each half of the main ribs of the St. Pancras station roof | 
consists of two segments of circles with radii of 57ft. and | 
160ft. respectively, meeting in the centre, at a height of 96ft. above | 
the level of the platform. The section of the rib varies to the | 
same extent near the springing, the lower end of the rafter in a | 
roof having to resist the maximum strain. The feet of the princi- | 
pals are each secured to an anchor plate built into the wall and | 
strongly fastened down by four bolts 3in. in diameter, as well as | 
connected below the level of the rail by a §in. plate, which is | 
rivetted on to the bottom flange of the wrought iron main floor | 
girder of the platform. There are twenty-five of these main | 
ribs in the roof, between which trussed purlins at every 
18ft. Gin. carry intermediate ribs. The principals are placed 
29ft. din. apart, and the roof is 690ft. long. The purlins 
help to stiffen the lower flanges of the main ribs longitudinally, 
and the whole is braced diagonally. The roof cost £31 10s. per 
square, and was designed by Mr. W. H. Barlow. The St. Enoch’s 
Station, Glasgow, is covered with an arched roof of somewhat 
similar construction, but the main rib consists of a curve of five 
centres, struck with three radii, 40ft. at the springing, 125ft. at the 
middle of each side, and carried 90ft. over the centre. The clear 
span is 198ft., and the rise 80ft. from the soffit of the rib to the 
level of the platform. The principals are 5ft. deep all round, and 
are secured at the foot of each rib to a base plate, which is carried 
in about 13ft. under the platform, and projects externally 1ft. 9in. 
from the outside of the principal, the whole being firmly anchored 
down by 2}in. bolts. The principals are placed 36ft. 10in, apart, 
connected by purlins supporting four intermediate ribs, and the 
whole is braced diagonally by wind ties. The end principal is filled 
in to serve as a wind screen, but is arranged differently to that at 
St. Pancras Station. In St. Enoch’s Station there is no girder 


oman, 


8ST. ENOCH 8 8TATION, 


across the span, but the gable is trussed and bracketed firmly to 
the purlins, the lower portion being curved and rising 33ft. 9in. 
above the level of the platform. The wind pressure on the screen 
is thus transmitted to the purlins. The station forms the terminus 
of the Glasgow and South-Western Railway, the consultin 

engineer being Mr. A. Galloway. The roof over the Centra 

Station, Manchester, is very similar to St. Enoch’s, but wider, being 


8, 


MANCHESTER CENTRAL STATION. 


210ft. clear spati, with a rise from springing level to the crown 
of 84ft. 10in, ‘Tae principal is composed of five centres struck 


with three radii of 53ft. 3in., 91ft. Gin., and 143ft. 9in. respectively. 
The principals are 35ft. apart, dividing the roof into sixteen bays, 
and the feet of the principals are anchored down to masonry 
foundations. ‘There are four intermediate ribs, except in the end 
bays, where an additional main rib is substituted for the last inter- 
mediate rib, and the gable screen is made more like St. Pancras 
Station than St. Enoch’s Station. The principals are con- 
nected by — and diagonal bracing forming wind ties, and the 
whole work was designed and carried out by Mr. L, H. Moorsom to 
the satisfaction of the engineers of the Midland, Great Northern, 


' and Manchester, Sheffield, and Lincolnshire railways. |The Drill 


Hall at Derby is built on a similar principle without any direct tie, 
the form of the arch, together with the purlin connections and 


| diagonal bracing, being sufficient to render the construction rigid 


and independent of the side walls, There are nine wrought iron 
ribs 75ft. span, each 2ft. deep placed 15ft. apart, and the level of 
the crown of the arch is 30ft. apart above the ground. The ribs 
spring from the ground, the lower portion being made of cast iron, 
and the side walls are built in between these standards. The wind 
ties are of T section, running diagonally under the roof covering 


| from the springing of each alternate rib to the crown of the arch 


three bays distant, crossing the intermediate ribs at the purlin 
connections. 

The York Station beionging to the North-Eastern Railway is234ft. 
in width between side walls, and is divided into 
four spans consisting of two arches of 55ft. 
span having a rise of 21ft. above the springing 
level, one arch of 81ft. span with a rise of 
27ft., and another of 43ft. span with a rise of 
16ft. Gin. The main ribs are placed 10ft. apart, 
there being no secondary or intermediate ribs 
employed. The upper portion of the roof is 
glazed on the ridge and furrow system, carried 
on stiffeners placed between and attached to 
the principals, the lower portion being con- 
nected by purlins carrying the covering. The 
length o the roof is 795ft. The roof is built 
on a curve in plan, the centre line of the 
main roof of 8lft. span having a radius of 
1131ft. Gin. The Sunderland Station belonging 
tothe North-Eastern Railway is covered with a 
roof constructed of principals similar to those 
in York Station, but the glazing is differently 
arranged. The principals are arched ribs of 
95ft. span, with a clear headway in the centre of 
45ft. Gin. above the rail level. The ribs are placed 
10ft. apart and are connected by purlins. The 
ridge is raised about ft. Gin. above the bottom 
flange of the arch at the crown to carry the rafters which run down 


| on each side in a straight line to the gutters resting on the side 


walls, which are raised at the abutments to meet them. The upper 
portion is glazed, and curved glazing is thus avoided. ‘The 
outside lower portion is slated, while the interior view shows curved 
boarding carried on the main ribs. The best method of glazing is 
much open to argument, The ridge-and-furrow system admits of 


each square, so that there is no rattle in high wind, and the glass 
also receives sufficient support at the sides to be adapted to steep 
slopes. No air is admitted except such as is provided for by special 


HEU WELL'S CLASS ROOFING 


ventilating arrangements in the construction of the roof, which is 
the only true way to obtain proper ventilation. The roof over the 
Hide and Skin Market, Manchester, designed by Mr. F. H. Old- 
ham, is glazed upon this system. The main rafters consist of 
circular ribs, 90ft. span, glazed with straight glass. The roof is 
supported on columns and girders, and is ventilated by louvre 
standards carrying the ridge at the crown of the arch, the 
height of the ridge being 66ft. 4in. above the floor. A third 
system possessing some merit is that patented by Mr. J. Watson, 
of Torquay, in which the sash bars do not project above the 
surface of the glass, but at convenient distances. or over the 
principals of the roof, timbers are laid in a direction parallel 
with the sash bars, and made to project above the surface of the 
glass so as to form —— for planks in case of necessary re- 
pair. The Winter Garden at Torquay, designed by Mr. Max-am- 
Ende, is glazed on this system. It was erected in 188), and 
consists of a central pavilion 60ft. square, with two transepts 
serving as entrance halls to the pavilion and two wings, each 
96ft. long, roofed over with principals of 60ft. span placed 12ft 
apart, and formed of lattice girders strengthened with elliptica 
wrought iron arches having cast ornamental spandrils, the whole 
being connected together to act as an arch. Each wing and 
transept terminates in a gable constructed of cast iron frame- 
work. The slope of the roof is 1 in 2, and Z-shaped purlins 
formed of angle irons are placed 3ft. apart in plan, to which 
are fixed wooden purlins grooved on top, the grooves containing 
small zine gutters. The glass is laid without lap lengthways, a 
clear space of in. being left upon the sash bars, while cross- 
ways the usual lap over the purlins is allowed. The corner of 
the four panes meeting at the intersection of the zinc gutters with 
ac ig are held down by a galvanised bolt and india-rubber 
washer. 

Whatever system of glazing is adopted, a glazier’s tool should 
never be used in the construction of a roof, as it is easy to ascertain 
the usual sizes manufactured, and work them in accordingly. In 
the erection of roofs, it is necessary to take care not to create an 
initial strain upon the various portions greater than they are cal- 
culated to bear, and this precaution is especially necessary to 


ty = ele 


YORK STATION. 


easy access for repairs, but it is evident that where the ridge-and- 

urrow follows the curve or pitch of the roof, one side of the sash 
bar suffers more from the weather than the other, destroying the 
putty, whereas when the sash bars are parallel to the main ribs 
the water runs off uninterruptedly. When putty is used it should 


SUNDERLAND STATION, 


have tallow mixed with it, as in the “thermo-plastie putty” 
manufactured by Sir W. A. Rose and Co., of Upper Thames- 
street, which, with due care in preparation, is found to harden in 
afew hours after it is used; but, when exposed to solar heat, 
sufficient to cause the expansion of the glass and metal, becomes 
alastic, and on cooling again returns to its original firmness. 
Where ordinary putty is used for glazing in exposed situations, 
fractures and leakages are sure to occur, and it is the wisest plan 
to avoid the use of putty altogether. Several methods for glazing 
without putty have been proposed. The favourite plan patented 
by the late Mr. W. E. Rendle, who was the originator of the 


RENDEL'S GLASS ROOFINC, 


* gee consists in constructing the sash bar in such a manner 
that any water finding its way through is immediately carried 
along the inside of the bar on to the outside of the square below, 
and so off the roof. Thus with a moderately steep incline of roof 
there is no drip either from condensation or water driven in during 
violent gales of wind, and the glass having full play in every 
direction is free from the effects of contraction ar expansion in 
the framework of the roof produced by variations of temperature. 
Patent metallic bars are employed which are more durable than 
ordinary sash bars, and curved roofs can be glazed by this method 
with straight glass. The system has been largely adopted in 
several roofs, both of small and great dimensions. 

Another system of glazing without putty has been patented by 
Mr. T. W. Helliwell, of Brighouse, Yorkshire, which, though not 
so well known as other systems, possesses many advantages 
deserving our attention, The glass is made to fit close all round 


| observe with purlins. It is also essential in all rivetted work to 
| observe that the rivet holes are carefully marked and accurately 
; punched or drilled, as in the narrow bars usually employed in 
| roof constructions, the stability of the structure is likely to become 
| endangered by errors of workmanship. The roof over the reading 
| room at the British Museum consists cf a dome 140ft. in diameter, 
| formed of twenty iron ribs springing from the base and united at 
the top by a circular ring surmounted by a lantern 40ft. in diameter. 
The main ribs, 106ft. in height, are filled in with brick arches, and 


TORQUAY WINTER GARDEN. 


are supported upon twenty iron piers built into brickwork, each 
having a bearing surface of 10 square feet, including the casing, or 
200ft. in all. ‘The form of the roof was the original idea of Mr.— 
afterwards Sir—Anthony Panizzi, then principal librarian of the 
British Museum; the details being worked out by the late 
Mr. Sydney Smirke, the architect to the trustees, who was 
assisted in his design by the late Mr. Fielder. The excellent 
ventilating arrangements were carried out on Haydon’s system, and 
the building was completed in 1857. 


(Zo be continued. 


THE CUNARD STEAMER SERVIA.—This magnificent screw steam- 
ship, the largest that has been built on the Clyde, after Kaving had 
a new shaft fitted on board in place of the original one which was 
found to be faulty, proceeded down the Clyde on Tuesday, assisted 
by four powerful tugs as well as her own engine-power. She went 
to Gareloch to adjust compasses and was to run a short trial 
trip before proceeding to Liverpool, from which port she starts on 
her maiden voyage across the Atlantic on the 26th inst. The 
Servia was drawing 23ft. of water as she left the dock. 


Market HarporouGH SEWERAGE.—The plans for the main 
sewerage of Market Harborough and the adjoining parishes of 
Great Bowden and Little Bowden, in the counties of Leicester and 
Northampton, these parishes forming a united district under one 
local board, having been approved by the Local Government Board, 
a contract amounting to £11,950 has been entered into with Mr. 
G. Stevenson, of Eckington, near Chesterfield, for. carrying the 
plans into effect. The works are now being executed under the 
direction of Mr. J. B. Everard, of Leicester, the consulting engi- 


neer, with Mr. E, G. Mawbey, the surveyor to the board, acting 


resident engineer and clerk of works, 
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CADMAN’S AUTOMATIC LUBRICATOR. 


Ks 
_ 


APPLICATION OF LUBRICATORS 


SECTION 


We illustrate above a very ingenious and successful form of | of oil is discharged. When the engines are standing no oil escapes. 
lubricator invented and patented by Mr. Cadman, of Liverpool. | Our engraving shows a lubricator, and the small end of a marine 
Its construction will be readily understood. It will be seen that | engine connecting rod and the crosshead, fitted with Cadman's 
each lubricator is fitted with a small valve, provided with a | lubricators. They have now been applied with perfect success 
spring and a pin. The lubricator is so fixed that the recipro- | in many vessels, among which we may name the Storm Cock, 


cating part to be oiled hits the pin at every stroke when a drop the Oceanic, and the City of Baltimore. 


SCALE FOR Fic.3 
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THE accompanying engraving illustrates a fuel feeder, patented | zontal boiler of considerable size. The other furnace they prefer 
by Messrs. J. and W. M‘Millan, Port Dundas, Glasgow. Mr. | to leave in the meantime to be stoked in the usual way, so as to 
M‘Millan’s patent fuel feeders are made either to be worked by | afford an opportunity to visitors to see by comparison the advan- 
maeans of a crank by the stoker or by self-acti . About | tage of the feeder. But if the boilers were arranged in a line, 
two years ago two of the former kind were fitted up at the Port | one set of could be easily made to work a dozen at once, 
Dundas Distillery, and shortly thereafter the manager certified | and each furnace could besupplied separately, if necessary, the gear 
that they saved 25 per cent. in fuel, giving greater and more | being so arranged that either the whole orany partof itcan beused. 
uniform heat, consumed the smoke, was easily worked, and gave With their self-acting gear Messrs. M‘Millan state that they get 
no trouble. The apparatus was subsequently fitted in Greenock | a regular saving of 20 to 25 per cent.; and there is no black 
and at Dublin. smoke, except when the fires are being lighted in the morning. 

The Messrs. M‘Millan are using the apparatus with self-acting | The coals being pressed up from beneath the furnace, the top of 
gear, and it appears to give every satisfaction. They have it | the fire is always clear, the combustion is thorough and regular, 
attached to one of the furnaces of a two-fiued ordinary hori- | and altogether the apparatus promises well. It takes little 


power to work the apparatus. Messrs. M‘Millan work it 
now with belts and shafting from their large engine ; but it may 
of course be adapted for a small separate engine to work it. 
Should any accident take place to the gear, the furnaces can 
be fired in the usual way, as no alteration is made upon their 
doors. In the accompanying engraving the feeder is 
shown, in Figs. 1 and 3, fitted to a Cornish _ boiler, 
and in Fig. 2 to an externally fired boiler. In plan and side 
elevation the box A, containing the green coal, is shown on the 
outside of boiler, ready to receive its charge, while the space 
provided, B, in the grate bars, is closed at the bottom by the 
plate C, thus preventing the fuel from falling down. The 
gearing for moving the box and plate is shown in Fig. 1. Con- 
nected with the plate C isa lever, having a projecting catch 
F, which enters into a slot G in the box A. The working of 
the apparatus is as follows :—After the box A has received its 
charge, the apparatus is put in motion and the box is moved in 
under the bars, the catch F entering into slot G, so that both 
the box and the plate go in until the box A comes exactly under 
the opening B in the grate bars, then the loose bottom of A is 
raised by the self-acting gearing, forcing the green coal up 
underneath and amongst the living fuel already in the furnace, 
after which the box is withdrawn, bringing the plate C with it 
until the lever touches a projection, thus relieving the catch 
F, when the plate remains to support the coal in the furnace till 
box A returns and the operation is repeated. The remaining 
letters of reference indicate the same parts in the different views. 


CASTING RAILWAY WHEELS. 

Somr railway engineers in the United States have lately 
favoured what are known as sand flange car wheels, and a 
great deal is claimed for them. Largely ‘increased mileage is 
often obtained, because the fianges do not break off before the 
tread is worn out, as they do when chilled. 

Fig. 1 in the engraving is a section of a flask for moulding 
the flange of chilled car wheels in sand, showing the position of 
the flask when rammed full of sand, according to an invention 
of Mr. W. Tawcett, Omaha, Nebraska. The inner or dividing 


Fic.2 


ring B is made conical, and serves as a parting line for 
separating the two bodies of sand, and allows all the sand under 
the pattern to remain in the usual manner on the bottom plate 
A, as shown in Fig. 3, and by its peculiar construction carries 
the sand that has been rammed on the upper side of the flange 
and holds the sand between the rings while the flask is being 
lifted off to allow removing the pattern and finishing the mould. 
Fig. 2 is a section of the ordinary chill, showing the chill in 
contact with the flange of wheel, and its effect on the rim of 
the wheel. 


ORVIS'S SMOKE-CONSUMING APPARATUS, 

THE annexed woodcut shows an arrangement of steam 
injector by which mixed steam and air are blown into the upper 
part of the furnace of Cornish, Lancashire, and other boilers 
so as to give a supply of combustion-supporting mixture where 
needed, to cause the consumption of smoke. One of these globes 
is fixed to the furnace front on each side of the furnace door by 
means of the pipe A. Steam is admitted from the upper part 
of the boiler to B, and air is drawn in at C. A portion of the 
globe is shown as broken away, in order to show the steam jet 


TO FURNACE 


and air chamber. The apparatus is now in use at a considerable 
number of works in towns where it is necessary to prevent the 
emission of smoke, and considerable saving in fuel is said to be the 
result, partly owing to the employment of very cheap fuel, which 
its action enables any boiler to burn, and to the better evapora- 
tion resulting from clean heating surfaces which it preserves. 
The apparatus is made at the Kingsbury-road Foundry, Dalston, 
for the Smoke-Consuming and Fuel-Saving Company, St. Ste- 
phens’ Chambers, Telegraph-street, Moorgate-street, and is in 
use in London. 


Santtary InstiTuTE of Great Britain.—At an examination 
held by the Sani Institute of Great Britain on November 3rd 
and 4th, eight candidates presented themselves. The Institute’s 
certificate of competency as local surveyor was not awarded ; but 
the institute's certificate of competency as ins’ rs of nuisances 


pecto: 
was awarded to Joseph Horrocks, W. Sortwell, and J, W. Witts. 
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MIXING MACHINE. 


THE engravings herewith illustrate a new form of mixing or | 
pugging machine for making mortar or any other similar 
material. It has been designed by Mr. R. R. Gubbins, more 
especially for mixing emery with agglutinating material for 
making emery wheels ; and a machine is at work on this material 
in the manufactory of the Standard Emery Wheel Company, 
Greek-street, Soho. The machine is shown in perspective in 
Fig. 1 with the side door of the mixing box let down as it is 
when the box is being emptied ; and in Fig. 2 it is shown in 
transverse section. ‘The principle of the machine is the employ- 
ment of discs fixed at an angle of about 45 deg. on shafts revolv- 
ing in a mixing box, to which a slow reciprocating movement of 
short range is given. 

In our illustrations Cis a knife edge rail, upon which run grooved 
wheels supporting the pugging box. To the axle of one grooved 
wheel a connecting rod from crank arm F is attached to effect 
the to-and-fro motion of the mixing box B. G is the door of the 
box B hinged at H, and secured by hinged pins carrying fly 
nuts. A cover and hopper and also a trap may be supplied to 
the box B for continuously feeding and discharging the material 
operated upon. LL are the pugging blades or discs on shafts 
M. The shafts M pass through a slot in the box B, and the 
ewes 4 of these shafts is effected by the face plate sliding and 

vearing against the face on the standard of the machine. P isa 
guide piece on the standard, against which bears and slides the 
piece Q bolted on to box B to support and guide the box B in 
its movement. The forked ends of a yoke engage with the 
collars $ on the shafts M, this yoke being set by a screw so that 
the shafts may be easily removed. The machine is driven from 
the pulleys and shaft T through gearing T, and Ts, and by the 
Ewart’s chain on the wheel and pinion V and U. 


THE Survey or Heywoop.—In 1879 the local board of 
Heywood advertised for tenders from civil bay oot ge for the survey 
of the borough, and for the correction of a book plan then exist- 
ing. The district is about three and a-half by two and a-half 
miles, and the area 1450 statute acres. The work was entrusted 
to Mr, Alfred Hopkinson, C.E., of Bury, and is now completed, 
including a survey of the extended boundary of 630 statute acres, 
ora total of 2080 statute acres. The whole is shown on two 


ELLIOTT’S WATCHMAN’S DETECTOR. 


WE herewith illustrate an exceedingly simple form of detector, 
to show if the night watchmen perform their visits regularly and 
punctually. In the case C is a clockwork apparatus driving the 
axle S, at the end of which is a worm which gears into the 
wheel of the drum D. The rotation of D thus obtained unrolls 
a strip of paper from the other drum D. This paper passes over 
the poles of as many electro-magnets as there are points to be 
visited, and underneath the armatures of these electro-magnets. 


plans, each 13ft. by 10ft., having an area of 260 square feet, and 
is drawn to a scale of 88ft. toan inch, All the buildings, roads 
streets, footpaths, railway, canal, river, watercourses, &c., an 
also all sewers, drains, manholes, lampholes, and shafts with their 
sizes are marked. The ordnance bench marks are shown, and 
reduced levels have been cut at the corners of all the princi 
streets. The new ar consists of thirty-three sheets of 
pa on holland, each 3ft. by 2ft. The public buildings are 
coloured neutral tint, the other buildings pink. At a meeting of 
the Surveyor’s Committee, held on the 17th October, the com- 
mittee expressed their satisfaction with the manner in which Mr. 
Alfred Hopkinson, C.E., Bury, had carried out his contract for the 


Each armature has a sharp point fixed on its under side, and 
when a current passing through the coils causes the attraction 
of the armature, this point perforates the paper. The places to 
be visited are connected electrically with the binding screws 
shown, and the watchman has merely to press a button to make 
the electric circuit complete. It has been found in practice that 


new plan of the borough, and the town clerk was instructed to 
communicate the same 4 Mr, Hopkinson, 


plain paper answers every purpose, as the clock giving an almost 
uniform motion enables the reader, after having seen the perfo- 


rated slips once or twice, to determine fairly well the time which 
elapses between each pressure of the button. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our” 
correspondents. | 


PUMPS AT SEA, 

Sir,—With this we beg to hand you tracing of the general 
arrangement of a steam pump which we make, and which, we 
think, goes a long way towards fulfilling the conditions you name 
—in your very sensible article this woe | on ‘‘ Pumps at Sea ”—as 
requisite for the kind of pump which every steamship ought to 
have as a stand by in case of a leak. We got it out specially as a 
ballast ne to lift 160 tons of water per Eon, to give no trouble, 
and make no noise in working, and to be as nearly as possible 
incapable of being choked, save with hard substances; and in 
practice we find that waste, shavings, chips, and coal pass through 
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it freely. Every part is easily accessible for repairs, and when 
well fitted and made of the best material, there is nothing to get 
out of order with ordinary care. 

The steam cylinder is 10in. diameter, and pump barrel 12in. 
diameter and 12in. stroke, and it occupies a space about 3ft. Qin. 
square by 7ft. 9in. high. The water passages through the valve to the 

ump are each about 22in. area, and suction and delivery pipes 
in. diameter. CARRICK AND WARDALE, 
Redheugh Engine Works, Gateshead-on-Tyne, Nov. Ist. 


PRICE'S RETORT FURNACE. 


S1r,—Although I noticed in your journal of the 21st ult. a letter 
from Mr. Wm. Price, finding fault with my observations on 
Colonel Maitland’s paper, read at the last meeting of the Iron and 
Steel Institute, I did not think it n to trouble you with 
any reply, considering that Mr. Price is evidently not well informed 
on what I did say, and will before long be in possession of the 
paper, and of my observations upon the same. 

n your issue of last week I observe a further letter from Mr. 
Price, written in the challenging > and calling attention to 
the points of difference between his furnace and the regenerative 
gas furnace of construction, which I admit are very great. 

When Mr. Price sees the complete account of the meeting, he 
will find that I did not criticise his furnace, but stated the diffi- 
culties I had found with the combined retort and grate gas og 
ducer, as patented by me in 1864—No. 3018—which patent Mr. 
Price seems to ignore, although it must have been extensively read, 
seeing that all printed copies of the specification have been sold 
and a second edition is being prepared at the Patent-office. 

I asked two questions at the meeting, viz., in what the 
retort gas producer employed at Woolwich differed from mine, and 
what was the —— of fuel per ton of steel produced? No 
answer was given at the meeting to these two practical questions, 
but Mr. Price now states, in reply to the first, six points of differ- 
ence between his furnace and the regenerative gas furnace with 
reversible regenerators as usually constructed byme. These points 
of difference, however, do not remove the important points of 
similarity between the two apparatus in question, viz., that of 
both, being gas producers, consisting of a vertical retort —- 
above a common grate with admission of atmospheric aid, the 
retort portion being heated by spare sensible heat in order to pass 
the fuel through the first stages of distillation. In both cases the 
hydrocarbon evolved in the retort pass downward and through the 
fuel made ineandescent by the air passing through the grate; and 
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the waste heat of the furnace is also in both cases utilised to heat 
the air before entering into combustion, although Mr. Price’s form 
of regenerator may differ from the non-reversible form of 
regenerator I have usually adopted where moderate degrees of 
heat are required. 

. The value of Mr. Price’s construction should be tested by my 
second question having reference to the total amount of fuel con- 
sumed in both cases per ton of steel produced. If Mr. Price can 
answer this question satisfactorily, I should be the first to admit 
that he had made a valuable improvement ; but if, on the contrary, 
as I suspect, the consumption in his furnace considerably exceeds 
that in the regenerative gas furnace of usual construction, in 
that case I can only regard it as an imperfect imitation of an 
existing arrangement of recognised value, But, in any case, I 
might have expected a graceful acknowledgment of my labours, 
both as regards the furnace and the steel process employed at the 
Arsenal, notwithstanding the immunity claimed by public depart- 
ments from liability under letters patent. 

Iam pleased to observe that Mr. Price promises us an account 
of the circumstances surrounding the first application of the 
regenerative gas furnace at the Woolwich Gun Factory, from 
which it will be made clear why that furnace was constructed 


have been obtained—if not from myself, at the works of my 
licensees, 


Regarding my own connection with the transaction, I | 


beg to repeat emphatically that I never saw the furnace in opera- | 
tion, and that when I was asked to inspect it after it had been put | 


out, I could only have reported as I did, that its reconstruction 
was necessary to atiain the end in view. C. W. STEMENs. 
12, Queen Anne’s-gate, S.W., 
November 8th. 


THE BRUSH ELECTRIC LIGHT. 


Str,-—As constant subscribers to your paper, and having exten- | 


sive correspondence with the iron centres, we have from time to 


time been struck by the accuracy of the reports by your correspon- | 


dents. We therefore feel emboldened to point out to you some 
slight inaccuracies in your last week's issue with regard to the 
Brush electric light, which we: are erecting with so much success 
in every description of ironworks. 


Our lights are not now on approbation at Messrs. Bolckow, | 


Vaughan, and Co.’s. 

one month, but before Mr. Richards went to America they were 

— by him and paid for, as was done at Messrs. Johnson and 

At Messrs, Samuelson’s the Brush light has not been removed, buta 
break occurred in the lighting in order to rearrange the sixteen 
lights in suck a manner as to light up five blast furnaces instead of 
three, as we at first contemplated. ‘These lights are now running. 

We trust to your sense of fairness to publish this letter, as the 
remarks of your Middlesbrough correspondent would tend to 
seriously prejudice our business. HAMMOND AND Co. 

110, Cannon-street, London, November 1st. 


STRAINS ON CRANE POSTS. 


Srr,—Allow me, through your columns, to thank your corre- 
spondents for their kind courtesy in taking so much trouble to 
reply to my last letter. Some of these gentlemen hold views 
opposed to mine, and I would like to reply to them. Mr. Major 
says I take the safety valve head as an axis and also the fulerum 
of lever; not so. I assume that the valve if free would simply 
travel bodily down in a straight line, and the reverse with the 
fulcrum. Numerous illustrations occur to me to show my view is 
the true one, but I will content myself with two or three. For 
example, suppose a vertical box girder is made, and that on the 
upper ends of back and breast plates other pieces of plate A and B 
are rivetted—see Fig. 1—and that a bar C is placed upon them 
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pivotting at A, and that a load of, say, 5 tons is placed exactly 
over plate B, will not the whole insistance of the load be acting to 
shear B’s rivets down, no strain at all reaching A’s rivets? Now 
let the load be moved to point C. Here we have a tendency set 
up in C to either shear A’s rivets up or B’s rivets down ; but with 
load over B direct a shear existed on its rivets while there was 
none on A’s. How am I to believe that moving the load out to C 
alters conditions for A’s rivets but not for B’s? I cannot believe 
it, and if the bar C was rigidly united to A, I still maintain the 
load on B will be the greater; and this for one reason, namely, 
that in all probability a proportion of the tensile strain on the 
back would be counterbalanced by the transference to it of a 
portion of the downward or perpendicular load ; or, in other words, 
while the breast, being nearest the load, would bear a certain 
absolute’ downward strain without any counterbalance to be 
deducted, the back would receive a less share of downward strain 
as being more remote from load; but this would have to be 
deducted from the upward or tensile strain, which my opponents 
say must be equal to the compression. This argument will apply 
also to Mr. Furrel, and to ‘‘H. W. G.” The latter asks me where 
I would put the neutral axis if my crane mast were solid instead 
of being box form, i.¢., tubular. My reply is that I am of opinion 
that the neutral line would be located at the back surface of the 
solid column, like Fig. 2, where, if the sine a 6 of angle ¢ equalled 
downward load, apex of angle § would be the neutral axis. 

I will ask my opponents: If I take a cast iron column, say lft. 
square, and any moderate height, say 8ft., and that I first place a 
load over its centre, and that I then place the load over one side— 
do they want me to admit that no difference is made in the strains 
in that column? Well, if they do not do so, I will in that case 
ask them what the nature of the difference will be. I repeat, that 
taking the rigid theory principle of Mr. Furrel and “H. W. G.,” it, 
if it proves anything, proves that the tension of the back is 
reduced. I must, however, object to the soundness of the theory 
itself. The whole system of statical laws of strains on solids like 
this is that the given mass or body tends to rotate round the 
moment of compression strain. 

Be the mast of a crane a solid column, I maintain that, other 
things being equal, it will tend to rotate on any selected point if 
free to move at all points, but on that one only ; and no more can 
be said of the safety valve. 

My own theory of the matter is simply this: In a crane there 
are two classes of strains in its jib, one class being those of what I 
may call leverage strains ; and so far as these go, I readily admit 
the crane to be a bent lever with a uniform neutral axis; but the 
second class is pure shear, and equal to total weight of load, and 
of those parts of itself between load and any selected shear line. 
This shear is, so far as the mere load suspended goes, quite constant 
and uniform, and I believe it is transferred entirely to the ground 
through the breast plates, none reaching the back, simply because 
the web plates are not counted on as taking any compression strain 
downwards. They have no such function ; their duty is to act as 


distance pieces, and to prevent the breast from buckling or bending, 
much as they do for the top boom or flange of the box girder of a 
bridge or of a plain web gircer. 

Reference to Fig. 3 will make clear what I say about shear strain 


It is true that we put them in on trial for | 


lines. « bcd are any selected shear lines, which shear finally goes 
to the ground through breast plate E. 

My rule for calculating the strains on the mast of a crane 
of this or of the square head type is to take the mast as being 
loaded equally in tension at back and compression at breast, and 
this being done, to add to the breast strain the actual insistant 
load to be lifted, the chain when at its total run out, and the total 
weight of the jib from the centre line of the mast to the extremity. 
Of course half the weight of such part of the mast as is above any 
point selected is also added at that point. 

I don’t think Mr. Major’s illustration of what I suppose we may 
agree to call a bent crane is complete, because he takes no account 
of the shear strains. Mr. Hoy raises a curious, and at first sight 

paradoxical point, which has often presented itself to my mind. 

e is perfectly right no doubt in saying that the compression due 
to what I above called leverage strains is greatest close up to the 
top of the mast just under the jib, and this creates a seeming 
paradox that the taller the mast cvteris paribus, the stronger it is 
at the ground, and that the true shape for the mast would be an 
inverted cone, but it in no way disturbs my proposition that the 
strain on the breast of a crane like this now under notice is 


' | expressed by the formula S = L + » + x; S being breast strain 
without reference to the practical information that might easily | 4 ‘ , . 


L being leverage strain of load, y being shear strain, and 2 being 
load of crane parts above the moment. 
HAMILTON PENDRED, 
3, Fern Bank, Higher Broughton. 


Srr,-——After reading the letters which appeared under the above 
heading, in yourissue of the 21st inst., Mr. Pendred no doubt felt 
himself much in the position of the man who was the happy pos- 
sessor of a son, an ass, and an accommodating disposition ; but I 
trust will not, like him, be induced to attempt carrying the beast 
of burden. As one of the self-constituted advisers of your much- 
advised correspondent, will you allow me space for a few words in 
reply to some of my fellows; first pointing out that in my own 
letter, your printers have made me talk nonsense, by twice print- 
ing “‘ vertical length of lever” instead of ‘‘ virtual length.” The 
mistake, however, was probably obvious to most of your readers. 

Mr. A. H. Hoy “‘ thinks his diagrams will explain themselves.” 
They do certainly explain the method Mr. Hoy uses to obtain a 
line, which he says is the path of the neutral axis, but why he 
uses that method we are not told. Whatever his reasons may be, 
his method is wrong, for it fixes the neutral axis without taking 
cognisance of the strengths, relative or positive, of the front and 
back flanges of the post. It should be evident that if the back 
flange is made twice as strong as the front, the neutral axis will 
not be in the same position as if the back flange were only half the 
strength of the front; the axis would always approach the 
stronger flange. Mr. Hoy’s method is, however, inflexible. 

Touching a side issue raised by this gentleman, will he explain 
why Mr. Pendred’s safety valve theory is not equally applicable, or 
inapplicable, to either of the extreme cases assumed? I see in 
them only the same order of lever ditferently proportioned. 


Mr. Louis Seguin puts his theory forward in a very plausible 
manner, and much of what he says is quite correct, but some very 
much the reverse. ‘In the crane post,” he says, ** the load is not 
at right angles to the neutral axis as it is in the girder, and the 
analogy will not hold.” The fact here stated is correct; the 
inference not so. The vertical strain due to the load and parallel 
with the post may be readily resolved into an equivalent strain at 
right angles to it. Mr. A. C. Pain shows this very clearly, graphi- 
cally—but here is a practical illustration. In Fig. 1, let W be the 
weight suspended from the end of the jib, setting up a tendency 
to break or overturn the post. This tendency may be counteracted 
by a weight X, with a cord passing over the pulley. The virtual 
leverage with which W acts to overturn, is the line A. Now if 
the weight W be removed, and another of equal amount V be 
attached to the post by a cord passing over a pulley P, and secured 
at such a height as will make C = A, and thus producing the strain 
at right angles to the post, which Mr. Seguin so much desires, it 
will be found that the same counteractive weight X suffices to 
maintain equilibrium as it did in the previous. Butif the resisting 
strain is the same in both cases, the strains resisted must be iden- 
tical, and the analogy will hold. All that Mr. Seguin says about 
his cover plate C and his hard liner D, is correct ; but it proves 
too much. I admit all he says, and referring to Fig. 2, must ask 
him to admit that his remarks are equally true of my second cover 
plate and hard liner, introduced in the jib, and then I shall have 
to contend that if Mr. Seguin has proved that the safety valve 
theory is correctly applied to the post, he has also proved it so to 
the jib. Now neither one nor the other is correct. This theory 
does apply to both cover plates and both hard liners, but only 
because at these points we have eliminated the webs, and when we 
get into the solid jib and post proper, we leave the theory behind 
us as inapplicable. Something of this sort seems to have dawned 
upon your correspondent towards the end of his letter where he 
introduces a saving clause, admitting that his reasoning does not 
apply if the post is a rigid structure, sheltering himself again by an 
inference that “practical” cranes have an amount of “internal 
adjustment” which destroys the quality of rigidity, and also the 
applicability of the bent girder theory. If by ‘“‘internal adjust- 
ment” is meant molecular movement under stress due to load, 
“rigidity” still remains, in the sense usually understood. If he 
means sliding of rivets in ther holes, and of plates upon each 
other, his crane post would soon be in a bad way, and would not 
pay for discussion. 

Shortly, Mr. Seguin removes the webs and argues behind their 
backs ; what he does in practical, and if he will excuse me, 
workshop-like language, “‘Mr. Tozer” and ‘‘J. H. H.” both do 
trigonometrically, and they all, starting with the same error, 
naturally arrive at similar results. Mr. Alfred Fyson’s solution is 
simply delicious. After using his 40 tons load to produce strains of 
compression and tension in his crane post, he still finds 40 tons to 
stick upon the head of the post to produce more compression, and 
all out of the original 40 tons! The cruise of oil was nothing to 
it. Let us see where Mr. Fyson will land himself in an extreme 
case, bearing in mind that what will strain a secured post, will 
overturn an unsecured one. Take a post 2ft. wide, with a load of 
40 tons suspended 1ft. horizontally from the face of the post. By 
the safety valve theory which Mr. Fyson adopts, the compression 
at the face of the post will be 60 tons, and the tension at tue back 
20 tons. Then, he says, the 40 tons load also sets up a compres- 
sional strain upon face and back, amounting to 20 tons each. The 
back is, therefore, suffering from 20 tons of compression and 20 
tons of tension, and is consequently not strained at all in either 
direction—not even in tension, which is the uplifting or over- 
turning strain ; and yet, can it be? there are 40 tons hanging up 
1ft. outside the base. After this, the comical gravity of the sen- 
tence, ‘‘ Mr. Pendred’s values for the same parts would be some- 
what different,” is truly refreshing. This gentleman, Sir, should 
be i; another effort and he will probably attain to 
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perpetuum mobile, or creative power; not to mention the more 
trivial matter of eating his cake, and having it. 

34, l'reke-road, Lavender-hill, 8. W. 

October 22nd. 
THE LENGTH OF THE METRE, 

Srr,—In your issue of 4th inst. we notice a very comprehensive 
** Conversion Table for French and English Measures,” which has 
apparently been constructed upon the assumption that a French 
metre is equal to 39°37079 English inches. In all measurements 
where great accuracy is required the use of this equivalent is sure 
to lead to more or less serious errors, and as every similar table we 
have seen appears to be based upon the same figures, we take the 
present opportunity of pointing out the error through the medium 
of your influential journal. 

We quote from H. W. Chisholm’s—Warden of the Standards— 
5 Weighing and Measuring,” Macmillan and Co.’s ‘* Nature 
Series "—‘* Ever since this period—1818—this authoritative equiva- 
lent of the metre in imperial measure—39°37079in.—has been 
recognised as the true equivalent, and it received the sanction of 
Parliament in the Act of 1864, for legalising contracts made in 
this country in terms of the metric system. It is, however, to be 
observed that it is the scientific equivalent of the metre in 
imperial measure, when each standard is taken at its own normal 
temperature. For all commercial purposes, on the other hand, the 
measure of a metre is always saad at ordinary temperatures, just 
as a yard measure is used, and the comparison of the two should 
therefore be more properly made at the same average temperature 
of 62 deg. Fah. At such temperature a brass metre is equal to 
39°382in., and this length is to be taken as the true commercial 
equivalent of the metre in British measure. Of course this differ- 
ence between the equivalent in imperial measure of the metre at 
ite legal and at its ordinary temperature, amounting only to 
ivyain., is perfectly immaterial in commercial measurements of 
small quantities, and the metre may safely be estimated as equal 
to 393 of our inches (39°375).” The figures in brackets are ours. 

Mr. Chisholm’s opinion that the difference is perfectly imma- 
terial in small measurements must be taken with the fact that he 
has made a clerical error in calling that difference only ,;j,in. 
instead of 

It is a very common error to assume that the Act of 1864 defines 
the metre to be equal to 39°37079in. when both standards are at 
62 deg. Fah., whereas this comparison holds good only when the 
metre standard is at 32 deg. and the inches standard at 62 deg. Fah. 
By the time that the metre standard attains 62 deg. it has ex- 
panded to a length more or less greater than 39°37079, according 
to the material of which it is made. 

We have for many years used the equivalent of 39°3808, which 
we have assumed to represent the mean of the expansion of brass 
and steel, which are the two metals mostly used for commercial 
standards. 

We take this opportunity of calling attention to the error with 
the hope that Mr. Chisholm or some other authority will lay 
down a fixed relative value, as it is a pity to see valuable time 
wasted in preparing tables that must sooner or later become 
obsolete. JAMES CHESTERMAN AND Co, 

Bow Works, Ecclesall-road, Sheffield, Nov. 8th. 


C. G, Mavor. 


GOLD MINING, 

Sir,—Mr. W. J. Moritz in his letter of the 28th ult. is evidently 
in error in what he states, and I should think it would have been 
better if he had reconsidered his letter before publishing it, because 
his wholesale condemnation of the process I described, without 
advancing a single practical reason for doing so, is unreasonable and 
unjust. If he thought it was not feasible, or a process that has 
been brought out before, why not give the proofs instead of con- 
demning the whole in a passion of words, without one single fact 
or date to justify them? There is no argument in a controversy of 
this style. If Mr. Moritz thinks my process is out of date, let him 
name the places it has been tried in and the results achieved, let 
him also describe the process he uses and the results, then compare 
them both and let the public judge which is the best. I may also 
say that I do not carry on this correspondence for my own benefit 
or profit, but that it my lead to acorrespondence on the different 
methods of reduction in different parts of the world, so that in the 
end the public, who are greatly interested at the present time, may 
reap the benefit. Mr. Moritz further asserts that I am not practi- 
cal and that Iadvancea process as old as the hills. Well in the first 
place it may surprise him when I state that I have had for many 
years practical instruction and tuition from a gentleman who has 
been for the last thirty years engaged in designing, erecting, and 
running machinery for the reduction of lead, tin, copper, silver, 
and gold ores ; and as regards my process being as old as the hills, 
if Mr. Moritz will reperuse my letter he will see that I place a 
stone breaker as the first machine in my description, and I should 
say if the hills he alludes to are not older than the invention of 
that machine, I should say those hills must be of very recent date 
and quite a geological curiosity. Mr. Moritz further states that I 
had better wait until I could bring out a something nearer the 
mark, and yet in the same sentence threatens that if I do do so, 
that he knows all about. Now this is not very encouraging, especi- 
ally as the latter part of the machinery I described for conventrat- 
ing and classifying the ore so that there should be the least waste 
with a maximum of gain, only gave a verbal description of it, and 
I did not illustrate my remarks by drawings; and I may appear 
egotistical, but I honestly thought when I wrote that description 
that I had brought out a new process, and I still think so; and if 
this is so how Mr. Moritz can eeer it, and yet know a still better 
process, I do not understand. In fact as far as practical knowledge 
goes, the only display of it made by Mr. Moritz is that different 
ores require different treatment. This the veriest novice in mining 
knows, and it is amusing for him to taurt (me with not knowing 
this. Gro. T, EvANs. 


EARLY STEAM NAVIGATION ON THE THAMES, 

Sr1r,—In your very interesting account in THE ENGINEER of 
October 9th, of Messrs. Maudslay’s workshops, you mention that 
the Regent, fitted by them, was the first Margate steamer. This is 
not correct. The Thames, formerly the Glasgow, purchased by Mr. 
George Dodd, and navigated by him under steam in June, 1815, 
from Glasgow to London, was the first steamer that ever performed 
a voyage on the high seas, as well as the first passenger steamer 
that ran from Lenten to Margate. The Regent, a far superior 
steamer, came on the scene a year after, and soon drove off the 
poor old Thames, which was placed on the Gravesend line. The 
Richmond, of 10-horse power, was plying between London and 
Richmond some time before the advent of the Thames. She 
belonged to the enterprising company founded by Dodd, who may 
be really called the father of Thames steam navigation, but who, 
sad to say, came to an untimely end in 1828. George Dodd and 
his father, Ralph Dodd, who was the engineer of Vauxhall Bridge 
and other important works, were both largely interested in steam 
navigation. They were Newcastle men, and I think the spirited 
men of that town should in some way have done honour to their 
memory. In the British Museum may be seen a curious work by 
George Dodd, giving an account of the voyage from Glasgow to 
London, as well as a drawing of the Thames and other steamers, 
which should certainly be reprinted at the present day, as a very 
curious memento of a very ingenious and ill-fated man. May wo 
hope to see such in THE ENGINEER, 8. Darton. 

Alexandria, October 20th. 


DEATH OF Mr. Paterson, C.E.—Mr. William Paterson, C.E., 
died at his residence, Craigie, on Saturday morning. Deceased, 
who was seventy-two years of age, was engineer at Perth Joint 
station. Mr. Paterson, during a long professional career, has been 
engaged by several of the principal railway companies of Scotland, 
rm acted as resident engineer during the construction of the 
Tay Bridge, He has been in delicate health for a considerable time, 
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RATLWAY MATTERS, 
A TRAMWAY is to be laid between Newry and Bessbrook. 


For economic reasons it has been decided not to light the St. 
Gothard tunnel with electric lights. 

THE Government of Victoria has decided to complete the amal- 
gamation of the Hobson’s Bay and the Government Railways. 

A COMPRESSED air locomotive is to be tried on the elevated rail- 
roads in New York. It has already made one or two trips with a 


train, and is said to have worked very well. Further trials are to 
be made. 


THE Decauville system of light railways has been adopted by 
the French Government for service in Africa. It was imetapes to 
bring up supplies for the corps marching on Kairouan. The works 
at Petit Bourg are working night and - be to complete the orders 
of the Minister of War. The track is ‘GO metres gauge, and the 
rails weigh 7 kilogs. and 9 kilogs. per metre. A little 3-ton locomo- 
tive is to be employed to work the line. 

THE following cases on the railways of the United Kingdom for 
six months to end of June last were reported, which involved no 
personal injury :—780 failures of tires, 3 of wheels, 1 of a brake 
apparatus, 5 o tunnels, bridges, viaducts, culverts, &c., and 381 of 
rails ; 26 cases of trains running through gates at level crossings ; 
15 of the flooding of portions of the permanent way ; 20 slips in 
cuttings or embankments ; 1 fire in a train ; and 2 other accidents. 

Ar the monthly meeting of the Leeds’ Association of Foreman 
Engineers, held on the 27th ult., a paper on ‘‘ Eames’s” vacuum 
brake was read by Mr. Francis Campin, C.E. The author strongly 
advocated the superiority of the brake in question as a thoroughly 
reliable everyday brake, the subject exciting considerable interest. 
The discussion was adjourned until the next meeting to afford the 
members time to read and digest the paper before proceeding to 
criticise its contents. 

ACCORDING to a Daily News telegram, the first locomotives for 
service on the St. Gothard Railway have arrived at Goeschenen. 
Express trains will:un to Milan from Basel in eleven hours, to 
Florence in twenty-four hours, and to Rome in thirty-three hours. 
The Federal Council has given orders for the road over the pass to 
be kept free from snow until the line is opened throughout. The 
first journey through the tunnel without interruption was made 
last week by a train conveying sixty passengers, 


it is proposed to establish direct railway communication between 
Portsmouth and Aldershot and the Northern and Midland districts. 
It will, if made, join the South-Eastern Railway at Aldershot, and 
will open up the districts of West Meon and Hambledon, and, 
after passing between the villages of Waterloo and Purbrook, will 
reach Portsmouth Harbour by means of a tunnel which it is pro- 
posed to make through the Portsdown chalk range. The principal 
station at Portsmouth will be erected at the boundary of the Dock- 

ard Extension Works, but it is also contemplated to carry a 
ranch line into the fashionable watering-place of Southsea. 

By means of the rail and boat service arranged by the London, 
Chatham, and Dover Railway Company, in conjunction with the 
Northern of France, and Paris, Lyons, and Mediterranean Railway 
Companies, we may now leave Victoria Station at 7.40 a.m., and 
reach Marseilles at 11.15 a.m. the following day, or in 274 hours. 
Nice will be reached at 4.29 p.m., or in 32} hours, the Customs’ 
examination of registered luggage taking place at Marseilles and 
Nice respectively. Leaving Victoria at 8 p.m., passengers will 
reach Cannes at 7.17 a.m., Nice at 8.30 a.m., and Mentone at 
9.59 a.m. the secend day, and the Customs’ examination of regis- 
tered luggage will take place at the Gare de Lyon, Paris. 


THe -German railway regiment, in common with every other 
fraction of the German army, holds annually its autumn 
manceuvres. These exercises have been carried out this year at 
Klausdorf, and comprised the construction, within forty-cight 
hours, of a field railway 14 kilometres in length and a viaduct 
80 metres long and from 6ft. to 60ft. bigh—the centre arch of the 
viaduct having a span of over 30ft. The Railway Gazette says the 
task was completed well within the specified time, relays of men 
being employed to carry on the work night and day; and 
immediately the whole of a line was laid a locomotive was run over 
it to test the solidity and exactness of its construction. The rail- 
way regiment is a comparatively new formation in the German 
army, its first battalion having been organised only in May, 1871 ; 
and the perfection it has attained in the accomplishment of its 
special duties is largely owing to the interest taken in it by Count 
von Moltke himself. The organisation and training of the purely 
fighting element is not deemed by the German military authorities 
to be all that is necessary to insure success in war. 


From the report of Major-General Hutchinson on the collision 
which occurred on the 26th August, at Doncaster station, on the 
Great Northern Railway—when the up express train from New- 
castle and Scarborough overran the platform at Doncaster station, 
and ran into a siding where, 130 yards from the spot at which the 
engine ought to have stopped, it came into violent collision with a 
carriage-truck and two horse-boxes standing against the buffer- 
stops at the end of the siding—it appears that the collision can 
only be attributed to the driver having approached the station at 
an injudiciously high speed, and then having failed to properly 
apply the vacuum continuous brake with which the whole oF the 
train was fitted, and which, had it been used sufficiently early, 
would no doubt have stopped the train in ample time to have 
avoided the collision. As the train sennenahed Doncaster, the 
driver sent his fireman to the front of the engine to put oil in the 
lubricators, and he had not returned to the foot-plate before the 
engine had reached the south end of the platform, where he—the 
firernan—jumped off, and escaped without injury. In consequence 
of the absence of the fireman from the foot-plate, the driver had 
himself to apply the tender-brake on finding, as he says he thought, 
that the vacuum brake was not acting properly. The brake was 
apparently in good working order ; so the lesson is one for drivers, 
namely, that their firemen should not be sent to do oiling just 
before entering a station ; or if that is necessary, because oil can- 
not be got into the cylinders, except when steam is shut off, then 
other lubricators should be employed. 


Dvrinc the six months ending 30th June last there were 226 
servants of our railway companies or contractors reported as having 
been killed and 1092 injured. Of these, 15 were killed and 186 
injured whilst coupling or uncoupling vehicles; 3 were killed and 
12 injured by coming in contact, whilst riding on vehicles during 
shunting, with other vehicles, &c., standing on adjacent lines; 22 
were injured whilst passing over or standing upon buffers during 
shunting ; 18 were killed and 131 —— in getting on or off, or by 
falling off, engines, wagons, &c., during shunting ; 2 were killed 
and 75 were injured whilst breaking, spragging, or chocking 
wheels ; 5 were killed and 20 injured whilst attending to ground 
points, marshalling trains, &c.; 2 were killed and 59 injured whilst 
moving vehicles by capstans, turntables. props, &c., during shunt- 
ing, and 13 were killed and 107 injured by various other accidents 
during shunting operations; 5 were killed and 13 injured by fallin 
off engines, &c., during the travelling of trains; 4 were killed aa 
7 injured by coming in contact with over-bridges or erections on 
the sides of the line during the travelling of trains; 15 were 
injured whilst getting on or off engines, vans, &c., during the 
travelling of trains; 4 were killed and 44 injured whilst attending 
to, or r! the failure of, machinery, &c., of engines in steam ; 60 
were killed and 72 injured whilst working on the permanent way, 
sidings, &c.; 3 were killed and 4 injured whilst attending to gates 
at level crossings ; 43 were killed and 106 injured whilst walking, 
crossing, or standing On the line on duty; 18 were killed and 104 
injured by being caught between vehicles; 14 were killed and 67 
injured by falling or being caught between trains and platforms ; 
15 were killed and 8 injured whilst walking, &c, on the line on the 
way home or to work; and 2 were killed and 40 injured from 
yarious other causes, 


NOTES AND MEMORANDA. 


TueE Terek pass of the Caucasus reaches a height of 7877ft., or 
about 2000ft. above the St. Gothard, the Simplon, and the other 
Alpine carriage roads, the Stelvio excepted. Its length is 210} 
versts, 

S1GNor SvzAnI, of Milan, some time ago suggested keeping the 
eggs of the silk worm in a state of lethargy for an indefinite time 
by keeping them at a temperature near the freezing-point. Appa- 
ratus for the purpose was shown in operation at the exhibition at 
Milan. A Pictet ice-machine is employed for the purpose. The 
value of the process lies in the fact, the Génie Civil says, that in 
years when the mulberry-trees are behind, the eggs may be held 
for a future more auspicious period. 

SoME comparisons of the cost of the application of spirits, petro- 
leum, and illuminating gas for heating operations in the laboratory 
have been made by Professor Wigner :—The most costly material 
is spirit, which costs three times as much as petroleum or gas. 
Petroleum and gas cost nearly the same, the former being a little 
cheaper. The tests were made by noting the time and heating 
material consumed in raising the temperature of a given amount of 
water from 12 deg. to 95 deg., the same vessel or vessels of the 
same shape and size being used in each case. 

Durie the last week of October the annual rate of mortality in 
twenty of the largest English towns averaged 22 per 1000 of their 
aggregate population, which is estimated at 7,608,775 persons in the 
middle of this year. The rates, ranged in order from the lowest, 
were as follow :—Plymouth, 13°2; Sheffield, 16°38; Birmingham, 
Leeds, 19'°2; Portsmouth, 20°3; Bristol, 20°7 ; Salford, 20°8 ; 
Bradford, 21; Sunderland, 21; London, 21°6; Nottingham, 21°6 ; 
Brighton, 21°7; Leicester, 22°9; Oldham, 23°3 ; Manchester, 23°4 ; 
Norwich, 24°3 ; Newcastle-on-Tyne, 25°1; Wolverhampton, 25°4 ; 
Liverpool, 27°3 ; Hull, 33°3. 

A COLOURLEsS cement for joining sheets of mica is prepared as 
follows, as described by the Scientific American :-—Clear gelatine is 
softened by soaking it in a little cold water, and the excess of 
water is pressed out by gently squeezing it in acloth. It is then 
heated over a water bath until it begins to melt, and just enough 
hot proof spirit (not an excess) stirred in to make it fluid. Toeach 
pint of this solution is gradually added, while stirring, one-quarter 
ounce of gum-ammoniac and one and one-third ounces of gum- 
mastic previously dissolved in four ounces of rectified spirit. It 
must be warmed to — it for use and kept in stoppered bottles 
when not required. This cement, when properly prepared, resists 
cold water. 


A METHOD of preparing cheap carbon poles for voltaic batteries 
has been devised by M. Mauri, and we think we have mentioned it 
before, but as it may be useful to many, we repeat it. It consists 
in taking finely-powdered graphite mixed with an equal weight of 
sulphur free from carbonate, and heating the mixture in a crucible 
until all the sulphur is fused. The temperature, however, should 
not be raised over 200 deg. Cent. When the mass is fluid, it is 
poured into a suitable mould of metal, and a stout copper wire is 
inserted to serve for an electrode. When the mass is cool and 
solid it is ready for use. Its conductivity is practically as good as 
that of the best retort carbon, and as it is more electro-negative 
than simple carbon, the electro-motive force of the cell is higher. 

By increasing the préportion of sulphur in the mixture a highly 
resisting composition"may be obtained, which can take the place 
of copper or platinum silver coils for telegraphic or electric lighting 
purposes, 

A NOTE on the action of sulphuric acid on zinc and tin, which is 
of some interest to electricians, was read before the Chemical 
Society on the 3rd inst. by M. M. P. Muir and C. E. Robbs. 
Strong sulphuric acid 7 H, 8S O, + 2H, Oexerts no action on zinc 
until a high temperature is reached, when S O, is evolved and some 
sulphur separates; more dilute acid (7: 4) acts similarly with acid 
still more dilute 1: 1, no S O, is produced, but H, 5 is evolved 
with the separation of sulphur; with weaker acids the action 
begins at a lower temperature, and hydrogen is the chief product 
of the reaction. Traces of sulphutetted hydrogen also come off, 
but noS O, and noS!. The action of strong sulphuric on tin at 
ordinary temperatures is very slight, S O, being evolved and a 
little sulphur; as the temperature rises the action increases and 
H, S! begins to appear; with acid 1 : 1 (molecules) H, S is evolved 
at a lower temperature, and at 120deg. H, H , S', and § O, and 
S are formed simultaneously, more dilute acids have but little 
action until the boiling point is reached, when H and H, S are 
evolved; with H, 8 O, 7 H, O, H alone is formed. 


ALTHOUGH England, Germany, France, and America are moving 
with great strides in electrical development, France had the honour 
of being the first to employ electricity for the transmission of 
power. The St. Claude shaft at Blanzy was sunk to the depth of 
500 metres (1640ft.), for the purpose of searching for a faulted 
portion of the coal seams, and a heading was run from it across the 
strata. When this heading had reached a length of 400 metres 
(1312ft.) the ventilation became so poor that the temperature at 
the face rose to 95 deg. Fah., and the miners could work only for 
a few hours. After some ineffectual attempts to improve the 
ventilation by simple means, it was decided to put in a fan 2°63ft. 
in diameter, and run it by power transmitted by electricity. An 
8-horse portable engine was put up above ground, and with it a 
Gramme dynamo-electric machine was run at a speed of 1200 
revolutions per minute. The electric current thus generated was con- 
ducted by a cable, consisting of seven 0°044in. copper wires, to a 
second Gramme machine coupled directly with the fan, and placed 
in the heading near the shatt. Running at 700 to 800, it required 
2}-horse power, the useful effect being about 60 per cent. The 
temperature at the face was only lowered 5 deg., but the men 
could work in eight hour shifts. 


A JAPANESE physicist, Hanichi Muraoka, has ascertained the 
electrical properties of certain classes of carbon to be as follows. 
They have been given by a German contemporary :—(1) Siberian 
graphite, specific gravity 1°8 contains 98 per cent. of carbon, 
coeflicient of expansion, ‘0000038 ; temperatures, 26, 194, 251, and 
302 deg., resistances in Siemens units °0785, ‘0693, ‘0665, "0646, specific 
resistance = 12°20. (2) Retort carbon, specific gravity 1°8, expan- 
sion coefficient ‘0000015 ; temperatures 17°5 and 100 deg., resist- 
ances in Siemens units ‘246 and ‘240, specific resistance = 52°23. 
(3) Carbon prepared for electric lighting purposes, temperatures 17 
and 100 deg., resistances in Siemens units ‘360 and ‘340, specific 
resistance = 48°44, (3) Other sorts of prepared carbon for electric 
lighting purposes, specific gravity 2°37, expansion coefficient, 
0000015, temperatures 26,165, 213 and 335 deg., resistances in 
Siemens units, ‘228, ‘219, ‘217, 211, specific resistance = 42°90. 
(5) Prepared coke carbon for electric lighting purposes, made by 
Messrs, Heilmann and Co., of Miilhausen, specific gravity 1°90, 
contains of carbon 98°1 per cent., expansion coefficient * ‘ 
temperatuies 28, 165, 240, and 338 deg., resistances in Siemens units 
"139, 185, °134, *132, specific resistance = 39°10. (6) Faber’s pencil 
leads, specific gravity 2°36, contains of carbon 52 per cent., expan- 
sion coefficient "00000095, temperatures 120, 139, 159, 182, 210, 235, 
261, and 287 deg., resist in Si units, 10°50, 10°38, 10°25, 
10°14, 10°01, 9°891, 9°770, 9°649, specific resistance = 952. (7) Pre- 

red carbon No. 57, made by Messrs. Kaiser and Schmidt, of 

erlin, specific gravity 1°63, contains of carbon 98 per cent., expan- 
sion coefficient "00000205, temperatures 14°3 and 100 deg., resist- 
ances in Siemens units ‘652 and ‘638, specific resistance = 36°86. 
(8) Other sorts of carbon made by Messrs. Kaiser and Schmidt, 
temperatures 11°7 and 100 deg., resistance in Siemens units 1°224 
and 1°186, specific resistance = 41°17, (9) Prepared carbon made 
by Gaudoin, specific gravity 1°55, contains of carbon 97°6 per cent., 
expansion coefficient ‘0000030, temperatures 31, 169 229, and 322, 
deg., resistances in Siemens units ‘0836, ‘0797, ‘0784, ‘0765. 
Muraoka also observed that between different kinds of these 
carbons thermo-electric currents arise. The electro-motive forces 
are, though weak, distinctly evident, 


MISCELLANEA. 


A LIGHTHOUSE will be erected at once at Cranberry Island, 
Strait of Canso, to replace one recently destroyed by fire. 

Tue Chesterfield Corporation has signed a contract for a 
year for the entire lighting of the town by Messrs. Hammond 
and Co., on a combination of the Brush 2000-candle power lights 
and Fox-Lane incandescent lamps. 

TuEbusiness and plant of Messrs. John H. Wilsonand Co., Bankhall 
Engine Works, Sandhills, Liverpool, have been purchased by a new 
firm, of which Mr. Bradley is the acting partner, and Mr. F. F. 
Kennedy manager. The business will be carried on under the old 
style of firm. 


THE proposal to hold a Universal Exhibition in Rome in 1885-86 
is again cropping up. A committee has been formed in London 
for the purpose of securing the participation of British exhibitors. 
Other committees are being formed in Manchester, Birmingham, 
Leeds, and Liverpool. 

Mr. F. A. FAwKEs, author of “Horticultural Buildings,” 
has been appointed to give a course of three lectures to the 
students and the public at the Crystal Palace at five p.m. on 
November 16th, 28rd, and 30th, upon the construction, fitting, 
and heating of greenhouses, conservatories, and other horticultu- 
ral structures. The lecture will be illustrated by numerous 
specially prepared diagrams, &c. 


At the Phenix Bessemer Works, Ickles, near Rotherham, 
Messrs. Steel, Tozer, and Hampton, have commenced an experi- 
mental trial of the Brush system. It is intended to erect seven- 
teen lamps—2000-candle power—twelve are at present in operation. 
The current is produced by means of a nominal 16-light Brush 
dynamo-electric machine, which at full speed makes 780 
revolutions per minute, and is worked by one of Fowler’s 16-horse 
power engines. 

THE directors of Colonel Tomline’s Felixstowe Railway Com- 
pany have signed a contract for the construction of a deep-water 
tidal basin ut Felixstowe, with an entrance 100ft. wide into 
Harwich Harbour, and with a depth of 23ft. at low water. It is 
said the contract sum is £80,000, and as it includes the making of 
a railway upon cach side of the basin in connection with the main 
line, and also the erection of warehouses, things must be very cheap 
in Felixstowe or men work for nothing. 


Owrné to the frequent complaints which have been made during 
the past few months of the polluted and bad state of the river 
Thames, there is every possibility, the City Press says, that an 
inquiry will shortly be ordered, under the powers conferred by the 
81st section of the Metropolis Local Management Act, 1858, as to 
the causes which affect the purity of the river near the metropolis, 
and the best means that shall be adopted to prevent the polluted 
condition if such a state should be shown to exist. 


THE first meeting of the 128th session of the Society of 
Arts will be held on the 16th inst. The opening address 
will be delivered by Sir Frederick J. Bramwell, F.R.S.. 
Previous to Christmas there will be four ordinary meet- 
ings, in addition to the opening meeting. For these the 
following arrangements have been made :—November 23rd, ‘‘ The 
Storage of Electricity,” by Prof. Sylvanus Thompson, D.Sc., 
November 30th, Discussion on the Society of Arts’ Patent Bill ; 
December 7th, ‘“‘The American System of Heating Towns by 
Steam,” by Capt. Douglas Galton, F.R.S.; Dec. 14th, ‘ Electric 
Lighting at the Paris Exhibition,” by W. H Preece, F.R.S. 


THE Lambeth Water Company is-now actively enforcing the 
adoption of proper water fittings, instead of the wasteful things 
which are the cause of the apparently exccessive consumption of 
water, and of the delay in the extension of the constant supply 
system. The company’s inspectors are now making visits of inspec- 
tion, and paying particular attention to the arrangements of pipes, 
closets, and fittings, and if they are awake they will find lots of 
instances of enormous waste, such as the necessity for emptying 
the cisterns into the drains whenever there is any need for 
attention to boiler fittings, pipes, or closets. Householders will do 
well to assist the company, and they will the earlier get the 
advantages of constant supply. 


On the 27th ult., an ordinary meeting of the King’s College 
Engineering Society was held. Mr. Nunn read a paper on boilers, 
well illustrated by diagrams, beginning first with a description of 
the necessary parts of boilers, and a classification dividing boilers 
into five kinds. In the first class were included all exter- 
nally fired boilers and their merits. The next class included 
internally fired boilers, resulting from improvements in those of the 
first class; and Cornish and Lancashire boilers were described. 
Under the head of multitubular boilers, those of locomotives and 
marine engines were explained and illustrated by means of draw- 
ings of the boilers of the s.s. Lord of the Isles and Assyrian 
Monarch and of a L. and N.W. engine. A model of a horizontal 
boiler, fitted with Galloway tubes, was shown, and its advantages 
mentioned. Vertical boilers were then described and their disad- 
vantages shown ; and, lastly, water-tube boilers. 


HyDRAULIC winding and hauling engines, in which the water 
pumped up from the mine is utilised as the motive power, are 
already in use at several collieries in this country, and an engine 
of this description, which is probably of a more powerful character 
than any yet constructed for a similar purpose, has just been com- 
pleted by Messrs. W. H. Bailey and Co., of Salford, for the 
, wera Whitehall, and Hanham Collieries, near Bristol. This 
engine, which is to be employed in hauling over an incline of 15in. 
in the yard, will develope 20-horse power. The pumped-up water 
is tapped from the ‘‘rising main” in the shaft, and the pressure 
thus obtained is utilised through one of Messrs. Bailey’s water 
motors on Haag’s patent under a head of 180 fathoms, cr 
upwards of 460 1b. to the square inch. One of these engines has 
also just been put to work at Mr. Hussey Vivian’s mines in 
Norway, where it is employed for pumping, hauling, and winding. 


THE Wreck Register and Chart for 1879-80 shows that disasters 
at sea continue to increase nearly in proportion to the increase in 
shipping, 2519 wrecks having occurred on our coasts and seas last 
year. Our steam fleet has increased since 1850 from 1350 to 6650 
vessels, representing 2,730,000 tons of shipping, or 1,000,000 tons 
more than all the steam fleets of the world put together. We 
thus hold the very highest position in the carrying trade of the 
world. In regard to large ocean sailing ships, America holds a 
very good position. England stands first on the list with 1276 
ships, and America has 884. Norway stands very close to America 
with 882, France has only 57. When we turn to the ocean steam 
tonnage, we find that out of a total of 590 steamers engaged in the 
trans-oceanic trade, England counts for 447, America for only 46; 
and of these fourteen only are trans-oceanic strictly speaking. 
Twenty-five years ago the United States carried 75 per cent. of 
their own trade in their own ships. Steamers are monopolising 
the carrying trade, and of the £156,000,000 worth of produce that 
is exported from New York to England, £130,000,000 is now 
carried by steamers. It is a remarkable fact that there is nota 
single American iron steamship crossing the Atlantic ocean from 
the great port of New York. The 2519 wrecks of 1879-80 include 
every kind of maritime disaster. Thus of the whole number of 
wrecks, casualties, and collisions only 355 cases involved total loss, 
or about one in seven of the vessels lost or damaged, while only 
eighty-one of the cases were accompanied by loss of life. Deduct- 
ing these 355 destructive cases from the year’s casualties, the 
balance consists of 1130 more or less serious disasters, and 1035 
other wrecks. Taking the aggregate number of shipwrecks it is 
truly startling. The total number of wrecks in twenty-six years 
is 51,841, and the actual loss of life from these shipwrecks of 
18,550 lives, a total nearly equal to the number of men who man 
the British fleet. The actual number of lives which the National 
Lifeboat Institution has contributed to save during the correspond: 
ing period reaches a total of 18,736, : : 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden, 

VIENNA.—Mesers. Geroip and Co., Booksellers, 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

F. pe V. (Funchal).—Grant on “ Cement,” will answer your purpose. You 
can obtain it from Messrs. Spon, Charing-cross, London. 

A Founper.—The Staveley Coal and Iron Company, Chesterfield, will probably 
supply what you want. Also see our advertising columns. 

ENGINEER. —Multiply the square of the diameter of the piston in inches by 
the average effective pressure per square inch, by the speed of the piston in 
feet per minute, and by 0000238. The result is the horse-power. 


THE REDENBACHER TURBINE. 
(To the Editor of The Engineer.) 
Sir,—I shall be much o! to any of your readers who can tell me 
where I cau get a drawing of the Reden er turbine. B. F. 
November 10th. 


JOINTING CEMENT FOR CAST IRON TANKS. 
(To the Editor of The Engineer.) 

Sir,—In reply to your soraaaie inquiry for a good jointin 
material for brewers’ tanks, I should recommend him to use Scote! 
cement, which he will find answer the purpose better than any other 

rial, without injuring the beer in any way. G. Frepk. Ransome. 
172, Scotland-road, Liverpool, November 7th. 


BOOKS ON MILLING. 
(To the Editor of The Engineer.) 


(American Miller, 
rough its recent date—1} year old—having some of 


Bergmann-K dgel’s (1880), 
and 10 marks res 
‘General Catalogue,” Matheson’s Aid-book to Engineering Abroad,” 
Leffel's Dams,” h 
success, and offer to convenience him if I can. 


O' MADDEN, 
24, St. Paul W., Jersey City, U.S.A., October 28th. 


SUBSCRIPTIONS. 

Tae Enotneer can be had, by order, from any newsagent in town or country 
at the varwus railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Hals-yearly (including double numbers) .. +» £0 14s. 6d, 
Yearg (including two double numbers) .. + £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tux ENGINEER ws registered for transmission abroad. 

Cloth Cases for binding Tuk ENGINEER Volume, Price 2s. 6d each. 

Many Volumes of Tuk ENGINEER can be had price 188. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below : — Foreign scribers paying in 
advance at the published rates will receive Tuk ENGINEER weekly and 

-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 


Canada, Cape of Good H 
nce, Germany, Gibraltar, Italy, Ja: 
Netherlands, New Brunswick, Newfoundland, 
New Zealand, Port 


London. — Austria, Buenos Ayres, and Algeria, 
ay, Panama, Peru, Russia, Spain, 
6s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted. with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
pa: are to be addressed to the Publisher, Mr. George Leopold Riche ; 

letters to be addressed to the Editor of Tuk Encinrer, 163, Strand, 


MEETINGS NEXT WEEK. 
Tue Institution or Nov. 15th, at 8 p.m.: 
be discussed, ‘Iron Permanent Way,” by Mr. Charles Wood, 


of Wind Force,” by Mr. J. 
eggs, 8. “On the Meteorology of 
Mozufferpore, Tirhoot, 1880,” by Mr. C. N. Pearson, F M.S. 
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THE FORTH BRIDGE. 

In Tue Encinerr for May 20th we reviewed the history 
of the Forth Bridge from its inception in the year 1864 to 
its revival in the spring of the present year. Since the 
date of that article matters have progressed favourably ; 
and the railway companies interested, namely, the North 
British, North-Eastern, Midland, and Great Northern 
Companies, are applying to Parliament for powers to 
construct a steel er bridge in lieu of the suspension 
bridge for which an Act was obtained by the late Sir 
Thomas Bouch. We briefly indicated in the article 
referred to, the leading features of the design submitted 
by Mi. Fowler and Mr. Baker, and we understand that 
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these features are adhered to in the design prepared, 
after five months’ further investigation, by Messrs. Harri- 
son, Barlow, and Fowler, for submission to Parliament 
next session. In a work of this magnitude and novelty 
the details of the design must necessarily vary almost from 
day to day as the elaboration of the plans proceed. We shall 

ive on another occasion the design as first submitted by 

r. Fowler, and reserve for the time a consideration of 
the modifications already agreed to and of the details 
generally, 

We may begin by stating that the future Forth 
Bridge will be a continuous girder bridge of varying 
depth. There are two spans of about 1700ft., two of 
about 600ft., and a viaduct approach of ordinary character 
on each side. The depth of the proposed girder is 330ft. 
over the piers and 55ft. at the centre. The extreme width 
of the lower member of the girder is about 112ft. at the 
piers and 30ft. at the centre, and of the upper member 
about 50ft. at the piers and 30ft. at the centre. In fact, 
the depth of bracing is roughly proportional both on 
elevation and plan to the stresses taking effect upon it. 
One result of this general characteristic of the design is 
that a large portion of the shearing stresses will be trans- 
mitted direct through the main members of the girder, 
and consequently the long struts and bracing generally 
will be to a corresponding extent in the same way 
that those members are relieved of stress in a bowstring 

irder by the arching of the top member. By making the 

ridge a continuous girder on plan as well as on elevation, 
it will be seen that the lateral wind bracing at the centre 
of the giant span of 1700ft., as regards length of struts 
and otherwise, is exactly similar to, that of an ordina 
double line railway bridge, instead of being 120ft. in widt! 
as in the original suspension bridge design. In the same 
way the central portion of the girder is of ordinary pro- 
pe and thus the mass and weight furthest removed 
rom the points of support and acting with the greatest 
leverage are enormously less than in an arch or suspension 
bridge of corresponding span and strength. It is due to 
this condition and to other consequences of the design that 
it has been found, after the most exhaustive and impartial 
investigation, possible to build a steel girder bridge of the 
unprecedented span of 1700ft. of vastly increased stiffness 
and freedom from risk during and after construction, and 
at an expenditure of about half-a-million less than that of a 
suspension bridge of the type originally contracted for. 
The estimated cost of the girder bridge is, it is true, con- 
siderably in excess of that of the original bridge, because 
the economy effected by the change of principle in the 
design is more than absorbed by the extra expenditure 
required to give that strength and stability which the 
Board of Trade justly insist upon after the disastrous 
experience of the Tay Bridge accident. Sir Thomas 
Bouch’s bridge was designed for a rolling load of but 600 
tons on each line, whilst the girder bridge is calculated for 
1700 tons. Again, the wind pressure provided for was 
only 10 lb. per square foot in the former; and further, the 
strain upon the chains of the original bridge was 10 tons 
per square inch, whilst 6} tons has been adopted for the 
girder. The increased cost of the amended design thus 
needs no further justification. 

Undoubtedly, after recent experience, the attention both 
of the public generally and of experts will be addressed 
in the first instance to the lateral rather than to the 
vertical stability of the Forth Bridge, and on this point it 
may be well to re-assure the public mind at once. We 
_ state then, that it is intended to give such strength and 
stability to the structure that under the impossible wind 
ressure of twice 56 lb., or 112 1b. per square foot, no part 
of the bridge would be blown over, nor would any tie, 
strut, or any other member of the bridge, nor the struc- 
ture as a whole, be even permanently injured, still less 
destroyed by the enormous lateral pressure due to that 
wind. All discussion as to what might be the actual 
maximum pressure of a hurricane in ¢!.e Firth of Forth is 
thus anticipated by assuming a pressure which all the 
world will admit cannot ibly be approached on so 
large a surface as that of the Forth Bridge. It is hardly 
necessary to remark that with a pressure of 112 lb., 
which, as we have explained, ool leave the bridge 
uninjured, locomotives, loaded coal wagons, and every- 
thing else about a railway would be sailing through 
the air like fallen leaves. The provision of such 
immense lateral stability involves, necessarily, the expen- 
diture of an enormous amount of steel in the superstructure ; 
but the cost is justified by the feeling of security which 
the public will subsequently enjoy in crossing the bridge 
during astorm. It is admitted on all hands that a wind 
pressure of 40 lb. would upset a railway i Conse- 
quently it needs no demonstration to prove that no 
passengers could be in the neighbourhood of the bridge 
when what, having reference to the strength of the latter, 
might be termed the moderate gale of 40 Ib. to 50 1b. per 
square foot was blowing. We have said that, under a 
wind pressure of 112 lb., no tie, strut, or other member of 
the bridge would beinjured. The stress upon any member 
due to that pressure is necessarily a matter of calculation, 
whilst the stress which it could sustain without permanent 
injury is one of experiment. We understand it is intended 
to determine the proper sectional area of each member of 
the girder by direct experiment upon model members, and 
not to deduce it from indirect experiments upon the steel 
generally. This will involve a large — of money 
and skilled supervision ; but the results cannot fail to be 
of correspondingly great interest and value to the profes- 
sion. As regards vertical strength little need be said. 
The rolling load provided for is four of the heaviest loco- 
motives with an unlimited number of loaded coal wagons, 
which load on the 1700ft. girder would be equivalent in 
its bending action to a couple of tons per foot run moving 
load covering the entire length of the bridge. As the 
gradient approaching the bridge is 1 in 75, it would be 
practically impossible to work anything like that load, for 
the couplings would break if it were attempted. Under 
this load, however, the strain upon the steel would in all 
cases be less than 64 tons per square inch. This, it will 
probably be contended, is too low a strain, having reference 


to the unprecedented heaviness of the dead load; and it 
must be admitted that a strain of 6} tons per square inch 
on the Forth Bridge, where the dead load is about five times 
the live load, is certainly no more severe upon the metal 
than a strain of, say, 5 tons per square inch upon a steel 
— of moderate where dead and live loads are 
eq The Board of Trade do not at present recognise 
the vast difference in distructive effect on metallic struc- 
tures of a live load as compared with a dead load, although 
the practice of drawing this distinction is universalin America 
and on the Continent. Whatever doubt may exist as to 
the legitimacy of the conclusions deduced by German writers 
from Wohler’s experiments on the fatigue of metals, it 
cannot be denied that a comparison of the practice 
of mechanical engineers as regards strains on iron 
subject to frequent alternations of stress, with that of 
architects and builders dealing with girders or brestumers 
carrying the dead load of a brick wall or house front, will 
show that practical men in the course of years have uncon- 
sciously been driven to Wohler’s conclusion, that a live 
load is at least twice as destructive as adead load. With 
strains anything at all approaching those prevailing in 
ordinary railway bridges, the Forth Bridge must therefore, 
owing to the great dead weight, be regarded as an excep- 
tionally strong structure. A wind pressure is, it is true, 
a wholly live load, but then the high pressures for which a 
bridge is calculated would not occur more, perhaps, than 
fifty times in acentury. Taking the most unfavourable 
hypothesis, and assuming that a hurricane would blow 

ternately on opposite sides of the bridge, so that the 
strains would sometimes be tension and sometimes com- 

ression on each member of the wind bracing, then it 
follows from Wohler’s experiments that even if the strain 
were as high as 13 tons per square inch upon the steel, at least 
100 million applications of alternating blows of the hurricane 
would be required to fracture the members of the wind 
bracing. The general practice in all countries of allowing 
a high unit strain upon wind bracing, although subject to 
alternating stress, is thus fully justified. 

With reference to the important element of stiffness, it 
will be apparent at a glance that the girder design offers 
jncnleaial e advantages over the suspension system. The 
~ depth of girder over the piers and the enormous 

ead weight are sufficient guarantees that the deflection 
and vibration under a rolling load will be relatively less 
than in any existing metallic structure. The estimated 
defiection under a rolling load of 3400 tons on the 1700ft. 
span is but 9in., and the lateral deflection under a wind 
pressure of 56 lb. per square foot about 10in. In the sus- 
pension bridge the vertical and lateral deflections would be 
measured by feet and not inches. A stiffening girder may 
give a suspension bridge sufficient rigidity for ordinary 
loads, but the amount of tremor which invariably attaches 
to all suspension bridges, even under ordinary road traffic, 
is sufficient evidence of what might be expected if it were 
attempted to run a Scotch express over such a structure. 
In the girder bridge, on the other hand, we have a well- 
tested type of structure, across hundreds of which express 
trains are run daily without slackening speed. 

Little need be said about erection, as the principle of 
the operations will be clear to all. The work will be com- 
menced at the piers and carried on by adding successive 
portions to the projecting ends of the larger girder. The 
system is as old as the present century, and some of the 
largest existing bridges, such as the 520ft. span Douro and 
St. Louis arch bridges and the Minnehaha 320ft. span 
girder bridge, have been so erected. The form of the 
Forth Bridge girder is, as re design, specially adapted 
for this mode, as the great rigidity of the girder over the 

ier entirely obviates such minor difficulties as have been 
ound to arise when a comparatively flexible arched rib 
held up by wire back stays has had to be dealt with. 

In conclusion, it may be remarked that the ge ie 
Forth Bridge involves no untried element either in design 
or execution. It is merely a very large continuous girder 
bridge of economical proportions as regards depth and other- 
wise. In principle it resembles the Britannia Bridge, and in 
details of construction the Saltash Bridge—that is to say, 
the principle is that of a continuous girder, and the details 
are characterised by boldness of proportion as 
depth of girder and the adoption of tubular compression 
members. The struts in the 1700ft. girder are necessarily 
long, but they are not nearly so long as the top tube of the 
Saltash Bridge. That tube is in effect a column 460ft. 
long and 16ft. in diameter unsupported laterally, whilst 
the large raking struts in the Forth girders are about 
340ft. long and 12ft. in diameter with a support in the 
middle, reducing the effective height to 170ft. Under the 
test load the 460ft. iron strut in the Saltash Bridge 
sustained as high a strain per square inch as will occur 
upon the relatively short steel struts of the Forth girders 
under their test: load, so no suspicion can be entertained as 
to the satisfactory behaviour of the long struts. As to 
the tensional members, it is perhaps a matter for congratu- 
lation that the construction of this bridge has been 
deferred till the present time, when the nature of mild 
steel and the mode of treatment required to guard against 
occasional failures are thoroughly understood, which was 
not the case a few years back. 


THE DESFORD RAILWAY ACCIDENT. 


THE coroners jury returned on Monday a verdict 
of manslaughter against Butler, the poimtsman at 
Desford, where, about a three weeks ago, a collision took 
place by which five persons were killed. As is usually 
the case in railway accidents, the circumstances are 
exceedingly simple. Desford is a station on the Midland 
Railway. It is a small place, provided with sidings for 
shunting goods trains. the day of the accident a 
mineral train was put into one of these sidings out of the 
way of an express train from Burton to Leicester. The 
siding is entered by facing points. These points were left 
pom | and the express, instead of keeping the main line, 
followed the coal train into the siding. The result was 
disastrous, the leading carriages being smashed into one 
another ; five persons were killed, and many others 
wounded, The points were not opened after the mineral 
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train had entered the siding, because Butler was talking 
to some one instead of minding his business, and forgot 
them. There were no signals to show whether they were 
open or shut, because the semaphore had been blown 
down in the great gale of the Friday before; and the 
semaphore was blown down because it had not been pro- 
perly fixed in the ground; and it had not been refixed 
because, so far as we can make out, eighty semaphores had 
been blown down in various districts, and the Midland 
Railway Company had not sufficient hands to get them all 
put up again within a few days. Desford had to take its 
turn with other places, but being only an insigniticant kind 
of station, its turn came late. It must be a very small 
station, however, that at which an accident cannot occur ; 
and the Midland Company probably know by this time 
that no time ought to be lost in replacing signal apparatus 
which has been damaged by wind. 

We see no reason to dispute the conclusion of the 
coroner's jury ; nor do we doubt that Butler was one of the 
causes contributing to the accident, but he was certainly 
not alone to blame. His criminality is shared by the 
company. The utmost laxity of discipline was permitted 
to exist at Desford, the signal cabin appearing, indeed, 
from the evidence to have been used as an office by the 
shunters for making up their books, while to others it 
served as a convenient shelter in which to gossip on wet 
’ days. So long as the semaphore stood, and engine drivers 
—who have not much chance of gossiping on foot-plates— 
were vigilant, a neglect of duty such as that for which 
Butler stands committed for trial, could not have done 
much harm. The facing points and the signals being 
coupled, if the points were closed the signal would 
be against the driver. But this safeguard was missing. 
Lax discipline had full scope to do its worst, and it did 
it. The railway company was clearly to blame for not taking 
proper precautions to supply something which would be the 
equivalent of the interlocking arrangemeiits which were 
vbsent. They supplied nothing. Here was one cause of the 
accident. The signalmen do not appear to have been 
specially warned to be careful. Things were left to go on 
in the ordinary way, although a very great protection for 
the travelling public had disappeared. Here was another 
cause. 

This, however, is not all. It was not disputed by Mr. 
Loveday, Chief Trattic Inspector, that if the train had 
been fitted with continuous brakes there would probably 
have been no lives lost. Major Marindin told the jury 
the same thing. The train was running very fast when 
passing Desford, probably sixty miles an hour. The driver, 
if keeping a good look out—and drivers always do look 
out for facing points—could have seen at a distance of 
50 yards whether they were open or shut. The mineral 
train stood some way in on the siding. Assuming—which 
it is quite within the range of possibility—that the driver 
realised the peril of his position 100 yards away from the 
coal train, it would still have been in his power with a 
Westinghouse automatic brake greatly to retard the train. 
About one second only would have been occupied in 
putting all the brakes hard on ; during this the train would 
have traversed 88ft., leaving, say, 200ft. to be gone over. 
By the time the coal train had been reached the express 
would have lost so much of its speed that no telescoping 
would have taken place. In other words, the under 
frames of the carriages would have been able to stand up 
against the shock, and the passengers would have escaped, 
bruised and stunned indeed, but in all probability not a 
life would have been lost. If the company could argue 
that there is no continuous brake which will satisfy the 
ordinary conditions of railway work, then it would havea 
good defence. But this cannot be said. It has long been con- 
tended by the officers of the Midland Company, that the 
vacuum brake answers every purpose. If this be true, 
how is it that the express was not fitted with a vacuum 
brake? Again, it is well known that the Westinghouse 
brake has been worked for many years and given perfect 
satisfaction on—to name but one line out of many—the 
London, Brighton, and South Coast Railway, so that, take 
the facts in any way, the result is still the same. A 
continuous brake is ready for use, but the company will 
not use it. It is quite time that the true issues involved 
in this brake question should be made clear to the whole 
world. There are at this moment only two or three 
systems of continuous brakes, and two or three men in 
Great Britain who have any chance of being heard. Thus the 
field from which to select is not perplexingly large. There 
is no air pressure brake in the world which can compete 
with that of Westinghouse. To the adoption of this brake 
many English companies, the Midland, and London and 
North-Western in particular, manifest an invincible 
repugnance. They can allege no particular reason, 
bring forth no special argument for not using it; 
and the conclusion which forces itself on outsiders 
is that they will not adopt it because it has been 
invented by an American instead of an English- 
man. The Midland Company has shown much favour 
to the vacuum brake, but as this brake did not comply 
with the conditions—obviously essential—laid down by 
the Board of Trade, the company has been compelled to 
abandon the simple vacuum—a very good brake in its way 
up to a certain poiut—and adopt an automatic vacuum 
brake designed by Mr. Clayton. This brake, however, 
does not comply with the required conditions ; and while 
it is being tried and attempts are being made to improve 
it, nothing is being done to utilise inventions already 
perfected and ready for use. In the same way the London 
and North-Western Railway Company adhere to the use 
of a sectional chain brake, which is worse than useless, 
and seems to have been specially constructed to bring 
continuous brakes into disrepute. The returns to the 
Board of.Trade made by the company about this brake 
contain statements which are not only in advance of the 
facts, but are a positive insult to the intelligence of Major 
Marindin and his brother officers. How much longer this 
condition of affairs is to last we cannot pretend to say. 
For the sake of the self-respect of the railway companies 
concerned, however, it seems that some kind of manifesto 
or authorised statement should be issued by the recal- 


citrant companies which would justify them in the eyes of 
the Government and the general public. General state- 
ments will not do. It will not sutlice, for example, for the 
Midland Company to say, “ We are doing all we can to fit 
our trains with continuous brakes.” That would be an 
untruth. Nor will it do to say, “ No continuous brake 
has been invented which will answer our purpose.” The 
company will have to say categorically why the Westing- 
honse brake, for example, will not answer. If a company 
would honestly say that it is too poor to fit up its stock 
with continuous brakes in a hurry, but that it will do all 
it can, the excuse would be valid to a large extent. But 
companies do not speak honestly. They will not give in 
plain English the reasons for not adopting brakes which 
are proved to be satisfactory. Apparently plastic, they 
are really adamant, presenting a dull, unyielding, spherical 
kind of obstructiveness to every one, which it is 
impossible to overcome. They will do nothing, and 
they will not say why they will do nothing. Is it to be 
wondered at if under the circumstances very unpleasant 
stories begin to be circulated, and hints are freely ex- 
changed concerning ofticials whose names ought to rank 
with those of the most honourable men who have ever 
lived? Is not such an accident as that at Desford one 
which disgraces a railway company! We think there 
can be but one answer to such a question. The 7'imes in a 
powerful leader has recently called the attention of the 
public to the action of the railway companies in dealing with 
the continuous brake question, The time has at last arrived 
when the officials of our great railway lines are on their de- 
fence. “The verdict of the coroner’s jury,” in the Desford 
case,saysour contemporary, “expresses a general sentiment,” 
and with this statement we quite agree. Those who control 
the working of our railways will perhaps find that even 
the public opinion which they despise can assert itself to 
some purpose. The coroner’s jury appended to their ver- 
dict in the Desford case the following rider :—‘“ The jury 
also find that the semaphore signal displaced by the storm 
was 5ft. too short, and that it was improperly and inse- 
curely erected. They also find that sufficient vigilance 
was not shown in re-erecting the semaphore. On both 
these points they consider the responsible officials are 
deserving of censure. The jury are also of opinion that if 
the express had been fitted with a continuous brake the acci- 
dent would have been avoided, or much mitigated, and they 
consider that all trains should be fitted up with continuous 
brakes.” Most of our readers will, we think, regard this as 
so closely resembling a verdict of manslaughter against the 
responsible offices of the company that the difference is 
nearly inappreciable. It is to be regretted that the share- 
holders, who are practically irresponsible, will alone have 
to pay the large charges for compensation which will no 
doubt have to be defrayed, the individuals really respon- 
sible escaping scot free. 


THE CUMBERLAND COAL TRADE. 


In the coal trade of Cumberland, owing to the difficulties 
amongst the workmen and other causes, the sliding scale system 
does not seem to have met with the favour that it has in others 
of the coal-yielding districts. One scale has been abandoned, 
and the agitation amongst the miners does not give much ground 
for hope that a second scale would be long adhered to. At a 
meeting of miners in one of the largest of the districts in the 
Cumberland coalfield, a resolution was passed unanimously to 
the effect that the meeting “deem it advisable to ask the coal- 
owners to advance the selling price of coals sufficiently to enable 
them to pay an advance of 15 per cent. on the wages of their 
workmen.” It is the adoption of a spirit such as this that is 
most fatal to that improvement in trade from which all legitimate 
advances of wages spring. The argument at the meeting was 
chiefly this, that the demand for coal had increased, as was shown 
by the fact that last year “14 million tons of coal were wanted 
more than were ever wanted before,” and that there was thus 
proved to have been an increased demand, which should have 
given higher wages. The fallacy of this is evident at a glance. 
The Cumbrian collier who burs his penny newspaper, pays with 
the penny for that paper, and out of it the printers receive their 
share of wage. But if the collier induces fourteen more men to 
buy the paper, is the printer to receive more wages /—that is to 
say, more than the same proportion? Suppose that the wages 
were a fourth of the total cost, it is plain that the more that 
were sold, the better for the workmen, if wages were at the old 
rate. So with the miner. Paid by the ton, he would receive 
his tonnage rate additional on all the 14 million tons, and so long 
as the cost of producing was the same, increased labour gives no 
cause for a higher rate of pay. When prices rose, under the 
operation of their sliding scale the wages of the miners rose 
10 per cent. in Cumberland, and though prices have fallen, they 
retain still a fourth of this, whilst there are indications that 
another increase is approaching. To attempt to force up the 
price is to attempt to drive the coal trade into other districts, as 
was done in Cumberland once before to the benefit of the 
Scottish coal trade. The truest policy of the miners, now that the 
coal trade is apparently entering on an improved phase, is 
to fall to work so that that improvement may not be interfered 
with by artificial checks. To attempt to raise the basis of the 
scales so as to give an immediate advance of wages of “1s. per 
day,” is awild scheme, and in Cumberland it remains to be seen 
how far others of the men are prepared to kill the trade when it 
is apparently improving. 


ENGINEERS IN THE NAVY, 
Tue Lords of the Admiralty appear to be disposed to take the 


advice we have given, and reduce the number of engineers in 
the Navy. We have suggested that each ship should carry one 
chief engineer with a cértain number of foremen to superintend 
the work done by artificers whose pay and position would be 
improved. A step has been made in this direction ; a new order 
has just been issued for the engine-room department of all the 
ships in the Navy. A reduction will be made in the number of 
engineers and assistant engineers afloat, and an increase in the 
number of engine-room artificers. Thus, the Alexandra, which 
had originally an engine-room staff consisting of 1 chief, 8 engi- 
neers, 10 engine-room artificers, 14 leading stokers, and 60 stokers, 
has had it reduced to 1 chief, 5 engineers, with 12 artificers, and 
the same number of leading stokers and stokers. The staff of 
the Inflexible, which consists at present of 1 chief engineer, 10 
engineers, 13 artificers, 16 leading stokers, and 90 stokers, will 
be changed to 1 chief engineers 6 engineers, 15 artificers, 2 lead- 
ing stokers, and 90 stokers. ; 


ROBERT MALLET. 
No, I. 

Our friend and colleague of many years, Robert 
Mallet, died on Saturday last, the 5th of November, 
and it is with the sincerest regret that we have to 
record this loss of one who for many years occupied a 
leading place in the foremost ranks of scientific men and 
engineers, and whose works will ever hold a high position, 
especially amongst the illustrious physicists and geologists, 
Robert Mallet was the only son of John Mallet, who 
married his cousin, Miss Mallet, of Dublin. He was a 
manufacturer, and twice High Sheriff of Dublin, taking an 
active part in the municipal affairs of that city. He went 
to Dublin at the invitation of his brother, Robert Mallet, 
who had established a business in sanitary fittings, small tire 
engines, water-closets, &c., including a number of things 
invented by William Mallet—another brother. They 
were Devonshire people, and John went to Dublin about 
the same time, or ith, Manders, the founder of the cele- 
brated brewery firm. He became intimately acquainted 
with Bramah, and in sanitary work adopted some of the 
inventions of that well-known mechanician. 

The late Robert Mallet was born in Dublin on the 3rd 
of June, 1810, and was for some time thought to be of 
weak health. As he grew, however, strength grew 
with him, and he became a man of unusually strong con- 
stitution and powers of endurance. When the time 
arrived for a commencement to be made with his education, 
he was sent to Bective House, a well-known school in 
Dublin, of which Mr. Wright was the proprietor, or prin- 
cipal. He remained there until he was nearly sixteen 
years of age. He then went, in December, 1526, to 
Trinity College, Dublin, for a term of four years, at the 
end of which he took his B.A. degree. Between the 
time of his leaving school and his going to college he 
made his first tour on the Continent, in the company of 
the Rev. C. Barden, clergyman of the parish in which he 
lived, and his future brother-in-law, Mr. Watson, of Fitz- 
william Place. During the time he was at Trinity College 
he was also under the tutorship of Mr. Friedlezius, a 
Swedish professor of mathematics. In December, 1830, 
he took his degree of Master of Arts. 

During all this time he paid particular attention to 
engineering matters, but he was especially fond of 
chemistry, in which he attained marked proficiency at a 
very early age. When only a little over twelve years old 
he used so much of his time in making all sorts of 
curious boyish experiments and chemical mixtures, often 
of anything but a pieasant character, that a small room 
was set apart as his “laboratory.” Here he spent a great 
deal of his time when not in school, and he was fortunate 
in being able to secure everything he required for the 
construction of experimental apparatus from his father’s 
factory. So much was this little room his favourite haunt 
that whenever it became the stern parent’s duty to correct 
the boy for mischievous pranks, the punishment that was 
found most severe was to lock up his “laboratory” for 
from one to three days, according to the nature of the 
offence. This laboratory was afterwards provided with 
every requisite for chemical and metallurgical investigation, 
and aan use was made of it long before its owner was 
twenty-five years of age. 

After he left college he spent a good deal of time in his 
father’s works, and visiting engineering establishments in 
England at every opportunity, taking at the same time prac- 
tical outdoor lessons in surveying and levelling from one 
J.J. Byrne. The rapidity with which he acquired practical 
engineering knowledge was remarkable, and was probably 
largely due to the good training he had had between 
Trinity College, his father’s works, and that of his 
relation, Dr. Burton, a man of great acquirements, and 
known also as a traveller. 

In the year 1831 he made an extended tour on. the Con- 
tinent in the company of Mr. Purser, of Rathmines Castle, 
and Mr. Friedlizius, and in November he married Miss 
Cordelia Watson. He was then taken into partnership in 
his father’s works. These works were first started 
by his grandfather, and the chief business was 
brass and copper founding, and plumbing of all kinds. A 
large trade was carried on, much of it consisting of brewery 
and distillery plant and apparatus, Nearly all the chief 
work of this kind required in Ireland was done in these 
shops, which were situated in Ryder’s-row, and John 
Mallet became possessed of a considerable fortune. A 
large lead mill was added to the works, and a quay wall 
constructed on the Royal Canal, the mill being driven by 
a water-wheel fixed by Messrs. Fairbairn and Co., Man- 
chester. In October, 1832, Robert was elected member of 
the Royal Irish Academy, and in a few years he had 
enriched the “ Transactions” of that body by several im- 
portant papers. To these we shall refer further on. Soon 
after Robert was taken into partnership he matured plans 
fur and converted the manufactory into an engineering 
works with a considerable foundry, and here in a very few 
years nearly all the engineering work of any importance 
in Ireland was carried out. The modern engineering era had 
fairly commenced, and railways were being constructed. 
Railways were being talked of for Ireland, but before 
this the Dublin firm, under the name of John and 
Robert Mallet, had secured large contracts for rail- 
way plant and permanent way material. Mallet’s 
father had constructed an enormous building near 
Dublin, intending it for a flour mill, to be driven by a 
water-wheel erected by Fairbairn, but after it was 
finished it was found that the water power could not be 
obtained, the water rights not having been secured. The 
great building thus stood empty for years. It is now a steam 
flour mill. Robert Mallet coverted this into a factory of 
railway material, with forty smith’s fires, planing 
and screwing machines, large quantities of bolts 
and spikes being made there. One of Mallet’s first 
engineering works exhibiting great engineering skill was 
the raising and sustaining of the roof of St. George’s 
Church, Dublin, in 1834. nis church was built in 1804 


from designs by Francis Johnston, then Government 
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architect, and the failure of the roof was the source of 
great trouble to its architect. The roof was covered in by 
a large flat ceiling, with massive cornice and other orna- 
mental work. Its failure was attributed to inferior 
design and to the use of short lengths of timber then used 
in consequence of the scarcity of timber during the con- 
tinental war. The massive side walls were being 
pushed out, and the whole was in such a dangerous state 
that it was almost decided to take the roof off and rebuild 
it. Mallet, however, stepped in and offered to raise and 
sustain the roof without damage to the ceiling, and his offer 
was accepted, with, however, full security should his plans 
fail. The roof was about 133 tons in weight, and was a 
large area to support and raise. He successfully lifted 
the whole roof off the wall plates by means of specially 
constructed screw-jacks resting upon a whole balk plat- 
form built within the church. When the whole of the 
principals were thus relieved of all weight, they were 
raised, and strong iron truss framing was attached to them, 
and the whcle suspended therefrom, Elaborate arrange- 
ments were made for working all the screw jacks simul- 
taneously ; for measuring the rise of the roof at different 
parts as the work proceeded ; and for measuring the deflec- 
tion. The roof was originally covered with copper, but 
when the roof was reinstated and strengthened by Mallet, 
the copper was removed, and a new covering of gin, sheet 
lead substituted for it. The task was most successfully 
completed, and the young engineer made a handsome 
sum by the work. The architect was again proud 
of his church, and presented to it a peal of eight 
bells, the first notes of which were strangely enough the 
announcement of hisown death, A full description of this 
church work was presented to the Institution of Civil Engi- 
neers, vol. i., p. 92, and a Telford premium awarded for it 
in 1841. In the same year he constructed a “manumotive,” as 
it was called, to run to Kingstown and back with mails. 
It was worked by eight men, and made the trip each way 
in twenty minutes. He also constructed what was 
then a large jib crane for the Kingstown wharf. 
It is a very fine 30-ton jib crane with 4Oft. 
radius, but it is very seldom used. In the year 
after, 1835, he presented his first contribution to the 
British Association Reports, This was, somewhat curi- 
ously as it now seems, a description of an application of a 
series of magnets for the automatic separation of brass 
and iron borings and filings, the magnets being electvo- 
magnets supplied with a current from a battery of four 
cells, each having a pair of plates over a foot square, the 
current being automatically made and broken by me- 
chanism which lifted the wires of the soft iron magnets 
out of mereury cups and dropped them again when the 
iron had fallen from the magnets into proper receptacles, 
The paper described other applications of the magnetised 
and demagnetised magnets. ‘ Brit. Assoc. Reports,” 1835, 
part 2, p. 18. In the same volume is a short paper on a 
method of bleaching certain varieties of turf to make 
white fibre for paper making, and another paper on some 
singular phenomena of flames from coal gas. The paper 
on bleaching turf refers to a kind of peat found immediately 
under the vegetable surface of low land or flat bog in many 
parts of Ireland. Some of this material is capable of being 
converted into millboard without bleaching, and with very 
inexpensive preparation, At this time the celebrated 
firm of brewers, Messrs. Guinness and Co., began to con- 
sult him upon various matters, and amongst other things 
he did at this time was to give them a supply of water by 
boring a din. hole through the solid rock at the bottom 
of a well that had given out, and then firing a charge of pow- 
der therein, by which the rock was shattered, and a supply 
of water obtained which has never since failed. He 
also constructed a machine worked by steam for wash- 
ing casks, and erected a very large sky cooler for the 
brewery, which was then rapidly increasing in fame. Steam 
engines of various sizes were made in the works fiom his 
designs. The barrel-washing machines were also made 
for Messrs. D’Arcy and Messrs. Manders and Co. Steam 
printing and other machinery was made for Messrs. 
Grierson, then King’s printers, and for the Dublin 
Freeman's Journal. and the Irish Tunes. 

In 1836 important works were being carried out by the 
Shannon Commissioners, Sir John Burgoyne being then 
the Government engineer, and owing to the skill of its 
junior member, which was becoming known throughout 
the country, Mallet’s firm secured the contracts for the con- 
struction of a large number of bridges, including the 
swivel bridges over the Shannon at Limerick, Banagher, 
Portumna, Athlone, and Shannon Harbour. All the 
sluices and other apparatus for this work were also made 
by the firm from designs by Robert Mallet. 

It gives some idea of the diversity of his studies amidst 
all the business of managing the Victoria Works, as those 
in Dublin were named, to mention that in this 
same year we find amongst his writings a paper on the 
seed-dispersing apparatus of the musk scented heron’s 
bill—Lrodum Moschatum—published in the magazine of 
natural history ; and another paper on unobserved features 
in the structure of some of the trap rocks in the County 
Galway published in the “Transactions” of the Royal 
Irish Academy. In the same volume of this “ Trans- 
actions,” is a paper on the action of air and water on iron, 

Beside the varied work which was being carried out 
under his care and from his designs in the Victoria 
Works in 1837, we find that he turned his attention 
to hydraulic rams, and produced a form of ram 
which was largely used in Ireland, and amongst other 

laces was employed on the Kingstown Railway for 
orcing water to tanks for the locomotives. Amongst his 
literary work of that year are two papers in the british 
Association reports, the first on the formation of crystal- 
lised metallic copper in the shafts of the Cronehane 
copper mine, County Wicklow, and the other on the 
mechanism of the movement of glaciers. The object of 
this paper, which was the result of a visit to the Mer de 
Glace in 1831, was to show that “the great primum 
mobile, which causes these colossal masses to advance with 
such steady and irresistible force, is not to be sought in 
their weight alone, but it will be found in the hydrostatic 


pressure, acting between these masses of ice and the 
rocky bed on which they rest, and thus at intervals 
lifting them up and floating them, or as it were trans- 
ferring them upon liquid rollers from a higher to a 
lower level,” this theory being based on the fact that glaciers 
melt from their lower surface, a fact also previously 
noticed by Saussure and Playfair. This paper shows a 
most complete grasp of all that had been written on the 
subject by Merian, Simler, Héttinger, Schenchzer, Gruner, 
and Agazis. Another paper by him was published in the 
“Journal of the Royal Geological Society of Dublin” in 
the following year. Although in after years he modified 
some of the views put forth in these papers, most of 
them remain unquestioned. He had collected a large 
quantity of notes resulting from subsequent visits and more 
mature consideration, but owing to the loss of his sight 
these and his later views were never published, but were 
given to his son, Dr. J. W. Mallet, of the University of 
Virginia. The great and rapid increase in the application 
of iron to engineering structures at this time caused a good 
deal of discussion on the corrosion of iron under the 
influence of air and water, and in 1838 appeared his first 
report on a remarkably exhaustive series of experiments, 
carried out by him at the instigation of the British Asso- 
ciation, on the action of pure and foul sea water and air on 
wrought and cast iron and steel, This and the succeeding 
reports in 1840 and 1843 are alone monuments of the 
skill and completeness with which he carried out any 
investigation entrusted to him. With the exception of 
the results of observations on modern mild steel, nothing 
out of all that has within the last few years been written 
on the subject, has added in the least to the knowledge of 
the subject as left in these reports ; and the fact that mild 
steel plates do not correde faster than iron when the 
magnetic oxide scale is completely removed, though looked 
upon as a recent discovery, was completely set forth in 
these reports, which mentioned that every metal is electro 
positive to its own oxides, the most direct inference from 
which would have been, if the reports had been examined 
by those who have in recent years had to study the subject, 
that the complete removal of these magnetic oxides would 
also have removed a great cause of corrosion of plates when 
placed in liquids as in boilers, and especially in sea water. 

In May, 1839, he was elected associate of the Institution 
of Civil Engineers, proposed by Sir W. Cubitt, and 
seconded by Thos, Rhodes and Francis Bramah, and he 
was transferred to the class of member three years after- 
wards at the recommendation of Sir J. Burgoyne, Fair- 
bairn, and Vignoles. During this year the business at the 
Victoria Works wasincreasing, but in spite of this and severe 
family troubles, he managed to find time for experimental 
and literary work. The handsome tower gate entrance to 
the Duke of Abercorn’s castle grounds was designed and 
erected by him for the father of the present duke. Tie 
gate when first erected was opened and closed as a carriage 
approached and passed in by the lodge keeper, an aged 
woman, from within the lodge ; but for some reason it is 
not so opened now, though we believe the gear is still in 
working order. A working model of this fine gate is still 
to be seen in the duke’s castle. At this time also his 
scientific knowledge was called into play in devising exten- 
sive ventilating and heating apparatus for a large number 
of public buildings, upon the ventilation and heating of 
which he was called upon to report. Amongst the build- 
ings ventilated and heated from his designs were Dublin 
Castle and chapel, the Records Office, Law Courts, and 
numerous prisons and poor houses. In all these the 
heating was effected by hot water, and the apparatus 
is all in working order to this day. In 1840 he 
turned his attention to the supply of water to Dublin, 
partly suggested by the supply he furnished to Lough 
Crew House, Co, Meath, by building a large circular 
catchment reservoir on the mountain side, and conveying 
water thence by pipes, the whole of which is in working 
order, He surveyed the whole of the river Dodder in 1841 
at his own expense, and had pians made with a view 
to the supply of Dublin with pure water, and to supply 
the paper and other mills in summer time. All the paper 
mills were stopped in summer time for want of water, but 
this he proposed to prevent by constructing six large reser- 
voirs at different levels along the Deodder, and by these 
store up and supply water which caused floods and 
ran to waste in the Liffey. Jt is noteworthy that 
Mallet’s plans for supplying Dublin with water are now 
about i utilised by the Commissioners for supplying 
Rathmines and Pembroke townships with water from 
the Dodder. In 1840 be began to make beam engines 
of considerable power, such as those erected at the Rings- 
end Dock Mills of Messrs. Hastings and Carter, but the 
Irish market for steam engines was not more extensive 
then than now, and Mallet turned his attention more 
to railway and civil engineering work, of which he pre- 
sently did a great deal. In the year, however, of which 
we are speaking he spent some time in his old college, for 
which he designed, erected, and fitted out the new labora- 
tory for Dr. Apjohn. His taste in designing ironwork of 
an architectural character was also well shown in the cir- 
cular stairs erected on each side of the chancel in Trinity 
College Chapel, and in the much-admired palisading and 
railing bounding the College from Provost House in 
Grafton-street, through the whole length of Nassau-street, 
to Clare-street. The numerous illustrations of failure in 
the attempt to produce an iron palisading of pleasing 
design shows that though always looked upon as a small 
matter, it is not a task which can be satisfactorily dis- 
charged without some architectural taste. 

It was in this year that he commenced some experi- 
ments with the buckled plates by which his name is well 
known to many who, not being interested in physical and 
geological sciences, know nothing of his works in these. 
An extensive series of experiments on the chemical and 
physical properties of a great variety of the atomic alloys 
of copper and zinc and of copper and tin, were made by 
him during this year, and the results presented to the 
Royal Irish Academy. Most of these results were 
embodied in two tables, and are now of great value. All 
the chemical, physical, and cheracteristic working proper- 


ties of these alloys are given, as well as their relation to 
or effects upon cast iron when in presence of a solvent 
such as sea-water. 

‘The buckled plate was one of the most successful of his 
inventions in a commercial sense, although in most other 
men’s hands it would have been worth a hundredfold 
what it ever was to him. It was one of Mallet’s faults 
that he had little commercial tact. As it was, however, the 
buckled plates were very extensively used in this country 
and abroad. They formed the very best floor ever made, 
combining the maximum of strength with the minimum 
of depth and weight. They were employed on the West- 
minster and other London bridges, one ‘of which was 
floored at Mallet’s cost owing to his own laxity in accept- 
ing verbal assurances from a contractor from whom the 
most stringent conditions should have been secured. It is 
anticipatory to deal with these buckled plates thus far, 
but it may now be mentioned that it did not occur to him 
until 1852, that this invention was worthy of being the 
subject of a patent, and that he received a grant of pro- 
longation of the patent in 1866. He subsequently took 
out patents for buckled plate railway sleepers, and on the 
Bolivar railway sixty miles of these cross sleepers were 
laid by Messrs. Brunlees and McKerrow. Returning to 
1841, it is perhaps worth remark that the three large 
36-man power fire engines still used by the Dublin Cor- 
poration were made from his designs at the Victoria 
Foundry in that year, or forty years ago. In 1842-43, 
the shops were very full of the work to which the 
drainage operations then in progress and the railway then 
fairly commenced gave rise, and at the same time we find 
such work as the construction of the Limerick dock gates 
with 80ft. opening and 24ft. depth formed part of the opera- 
tionscarried out underhim. Railwaysignalsand numberless 
coke ovens for the production of coke for lecomotives 
also employed his workmen. The atmospheric railway 
system also cccupied much of his attention, and a very 
interesting report by him on the Kingstown and Dalkey 
line will be found in Weale’s quarterly papers, Part IL, 
1844. In this lke advocated the employment of large 
vacuum chambers to be exhausted by small engines 
running constantly,instead of the very large engines which 
were necessary under the system in use. The vacuum 
chambers thus proposed would have served the same pur- 

e as the accumulator used for hydraulic machinery, 
and would have been very economical. The atmospheric 
system failed, however, owing to its want of flexibility 
and cost. 

In 1845-6 he designed and erected the terminal station 
of the Dublin and Drogheda Railway; the large polygon 
engine-shed with a hydraulic turntable in the centre ; the 
Kingsbridge passenger sheds, as they were called, and all the 
workshops and other buildings for the Great Southern and 
Western Railway ; the engines and machinery for the Castle- 
comer Coal Mines, Co. Kilkenny; a40ft. overshot water-wheel 
and machinery for Mr. McDonald’s paper-mills in Sagart, 
Co. Dublin ; while even a brief notice of the railway stations, 
roofs, and railway plant executed in 1848 would occupy 
more space than can be spared. Part of this work, how- 
ever—the Nore Viaduct—should be mentioned, for the 
design for this, a wooden structure, though nominally 
prepared by Captain Moorsom, was re-designed by Mallet, 
as failure would certainly have been the result of follow- 
ing the criginal drawings. It was 200ft. span, the main 
girders or wood trusses being 22ft. in depth, constructed 
of Canadian hacmatac, a wood very similar to pitch pine, 
but not possessing the strength of that timber. Six hun- 
dred tons of timber were used in its construction, and 
during the erection a flood rise of 5ft. 9in. took place in 
one night, bringing down cots and hay which rested against 
the staging, and the whole structure only just missed 
being wrecked in consequence. The wood trusses were 
replaced in 1876 by an iren lattice girder, constructed by 
Messrs. Courtenay, Stephens, and Bailey, from designs by 
Mr. R. Galwey, C.E. Mocrsom’s whole design was con- 
sidered by Mallet to be a mistake, as the situation was 
eminently well suited for a three-arch masonry bridge. 
In 1846 we find his first paper on “Earthquake 
Phenomena,” in the Philosophical Magazine, giving an 
explanation of the vorticose motion then supposed to 
accompany earthquake shocks, and another in the Report 
of the British Association for 1847 on the facts of earth- 
quake phenomena. The first paper systematically dealing 
with earthquakes, and setting forth his dynamic theory of 
earthquakes and reducing their observed phenomena to 
the known laws of wave motion in solids and fluids, 
was published in the Transactions of the Royal Irish 
Academy in 1848; and in the next year was published his 
elaborate report to the British Association on his experi- 
mental inquiry on railway bar corrosion. This showed, 
what has since been confirmed by long experience on the 
Cologne-Minden and other roads, that rails in use corrode 
much less rapidiy than rails stacked. The report contains 
a mass of information on corrosion which has been over- 
looked in the modern investigations on the subject, which 
have gone over similar ground. In 1849-50 the Victoria 
Foundry was fully occupied with railway station roofs, 
plant, and bridges, but still he found time to devote him- 
self to literary pursuits. Having now, however, briefly 
alluded to about half his active career, we must leave to 
another day the completion of our notice. 

Mr. Mallet was buried yesterday in Norwood Cemetery. 


THE NEW TAY BRIDGE. 

In our last impression we gave a general elevation and some 
details of the new Tay Bridge as designed by Mr. W. H. Barlow, 
C.E., F.R.S. On page 350 we now give another page drawing 
showing the construction of the wrought iron superstructure of 
the piers and that of the 145ft. lattice girders. The pier super- 
structures are designed to secure great strength with lightness, 
the latter being necessary in view of the character of the river 
bed, while the use of wrought iron will free the structure from 
the results of slight transverse flexure which are so serious when 
light cast iron columns are employed. These drawings are suffi- 
ciently clear to make a description almost unnecessary. We 
shall, however, give other drawings in another impression with 
the particulars relating to the whole structure. 
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CONTRACTS OPEN—BRIDGE WORK FOR INDIAN STATE RAILWAYS. 
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PARKER'S PATENT PISTON. 


Tue principal improvements claimed for this piston are, first, 
the application of the inclined plane between the edges or joints 
of the rings as shown in the engraving, Figs. 1 and 2. 
complete. The spiral springs A, two, three, or four of which are 
used, according to the size of the piston, give the vertical pres- 
sure by forcing the rings in opposite directions and up the 
inclined planes against the piston flange and cover, preventing 
knocking and escape of steam at each end of the stroke. The 


FIG. 2. 8 


springs B B shown in Figs. 1 and 2 give the horizontal pressure. 
It is claimed that the rings being without flanges are more 
elastic and easily expanded, and do not require such a strong 
spring as is usually employed to press them against the cylinder 
sides, which is the means of the rings wearing a greater length 
of time, and also requiring a less amount of oil or tallow to keep 
the cylinder lubricated. It is manufactured by Messrs. Cole, 
Marchent, and Co., Bradford. 


OONTRAOTS OPEN. 


INDIAN STATE RAILWAYS.—RANGOON AND SITTANG 
RAILWAY; METRE GAUGE. 
ConTRAcT FOR IRONWORK OF BRIDGES. 

Tue work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the 
y»orts named in the conditions and tender, of the cast and wrought 
ironwork for—Four piers for 150ft. spans, including all cast iron 
cylinders, caps, and tapered lengths, and all wrought iron curbs 
and bracings ; five piers for 60ft. spans, including ten top lengths, 
seventy-five intermediate and ten screw lengths, and five sets of 
wrought iron bracing; one wrought iron capstan head for screw 
piles of piers for 60ft. spans; and all bolts, nuts, and washers, and 
all rivets required for completing the work in India, together with 
an allowance of 30 per cent. on the net quantity of each for waste. 
The piers are shown in the drawings, page 354. 

The cast iron is to be of such quality that a bar of the same, lin. 
wide, 2in. deep, and 3ft. 6in. long, placed on bearings 3ft. a, 
shall not break with a less load than 30 cwt. applied in the middle. 
The wrought iron must be of such strength and quality as to be 

ual to the following tensional strains, and to indicate the 
folowing percentage of contraction of the tested area at the point 
of fracture :—Round and square bars, and flat bars under Gin. 
wide: Tensional strain, 24 tons per square inch; percentage of 
contraction, 20. Angle, channel, and flat bars, 6in. wide and 
upwards : Tensional strain, 22 tons per square inch ; percentage of 
contraction, 15. lates: Tensional strain, 21; percentage of 
contraction, 10. Ditto across grain: Tensional strain, 18; per- 
centage of contraction, 5. The iron intended to be used for the 
rivets must, whilst cold, be capable of being bent double without 
showing signs of failure. 

Each length of cylinder for both piers must be cast f meron d 
round, and all similar lengths carefully to the same diameter. 
The meeting ends are to be turned. The caps for the piers for the 
150ft. spans are to be cast in halves, planed, or carefully hand- 
dressed at the joints. The bolt holes in the ends of the 3ft. 

linders are to be drilled, but they may be cast in the ends of 
those for the larger piers. They must in either case be so accurately 
spaced off that we A one cylinder may fit any other cylinder in any 

ition. All holes in the top lengths of the 3ft. cylinders are to 
drilled in India to suit. The bolt holes for attaching the angle 
irons to the cylinders of the larger piers are to be drilled, and the 
bolts must be a good fit in the holes. The top lengths of the 3ft. 
linders are to be planed, or turned up flat, to take the junction 
girders ; but the holes for attaching the girders will be drilled in 
India. All rivet holes to be filled in India are to be drilled ; all 
other rivet holes are to be drilled or punched at the option of the 
contractor. The inner and outer angle irons in the curbs are to be 
each welded into a complete ring. 

The whole of the ironwork, with the exception of the bolts and 
rivets, after being scraped perfectly free from rust, scale, and dust, 
is to be painted with one good coat of red lead. It is afterwards 
to be painted with two coats of good oil paint, of such colour as 
shall approved by the Inspector General. The bolts are to be 
heated to the temperature of melted lead, and then dipped into 
boiled linseed oil. The cost of all templates, and of all oiling, 
—t temporary erection, testing, marking, packing, and 

elivery is to be included in the price named in the tender. 

The supposed quantities in one pier for the 150ft. spans are— 
Cast iron, 78 tons 16 cwt. 2 qr. 22 lb.; wrought iron in curbs, 
2 tons 10 cwt. 2 qr. 8 lb.; wrought iron in bracing, 1 ton 18 cwt. 
1 qr. 26 1b.; bolts, &c., 11 cwt. 2 qr. 13 Ib.; total for one pier, 
83 tons 17 ewt. 1 qr. 13 lb. Supposed quantities in a total of five 
piers for 60ft. spans :—Cast iron, 108 tons 10 cwt. 1 qr. 22 
wrought iron in five sets of bracing, 4 tons 11 cwt. 0 qr. 3 lb.; 
forgings in five sets of bracing, 4 tons 1 cwt. 0 qr. 8 lb.; bolts, &c., 
2 tons 3 cwt.; total in five piers, 119 tons 5 cwt. 2 qr. 5 lb 

Tenders are to be delivered at the Store Department in the 
India-office, Westminster, S.W., on Tuesday, November 22nd, 
1881, before 2 p.m., after which hour no tender will be received, 
They are to be addressed to the Secretary of State for India in 
Council, with the words ‘‘ Tender for Cast Iron Cylinders for 
Bridge Piers” on the left-hand corner of the envelope, and are to 
be _ in a box provided for that purpose in the Store Depart- 
ment, 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE Council of the Institution of Civil Engineers have awarded 
the following premiums, Session 1880-81 :— 

For Papers READ AT THE ORDINARY MEETINGS. 

1. George Stephenson Medals and Telford Premiums, to Thomas 
Forster Brown and George Frederick Adams, MM. Inst. C.E., for 
their Paper ‘‘ On Deep Winning of Coal in Soutb Wales.” 

2. A Watt Medal and a ‘Telford Premium, to John Isaac 
Thornycroft, M. Inst. C.E., for his dey» ‘On Torpedo Boats 
and Light Yachts for High Speed Steam Navigation.” 

3. A Telford Medal and a Telford Premium, to gx nage 
Seyrig, M. Inst. C.E., for his Paper “‘ On the Different Modes of 
Erecting Iron Bridges.” 

4. A Telford Medal and a Telford Premium, to Max am Ende, 
Assoc. M. Inst. C.E., for his Paper ‘‘On the Weight and Limiting 
Dimensions of Girder Bridges.” 

5. A George Stephenson Medal, and a Telford Premium, to 
Benjamin Baker,* M. Inst. C.E., for his Paper on “‘The Actual 
Lateral Pressure of Earthwork.” 

6. A Telford Premium, to Richard Henry Brunton,+ M. Inst. 
¢. ed his Paper on ‘‘ The Production of Paraffine and Paraffine 

i 


7. A Telford Premium, to Charles Colson,+ Assoc. M. Inst. C.E., 
for his Paper on ‘‘ Portsmouth Dockyard Extension Works.” 

8. A Telford Premium, to Christian Hendrick Meyer, Assoc. M. 
Inst. C.E., for his Paper on the ‘‘ Temporary Works and Plant at 
the Portsmouth Dockyard Extension.” 

9. A Telford Premium, to Benjamin Walker, M. Inst. C.E., for 
his Paper on ‘‘ Machinery for Steel-making by the Bessemer and 
the Siemens Processes.” 

10. The Manby Premium, to Joseph Prime Maxwell, Assoc. M. 
Inst. C.E., for his Paper on New Zealand Government Railways.’ 


For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DIScUSSED. 

1. A Telford Medal and a Telford Premium, to Dr. J. Weyrauch, 
for his Paper ‘‘ On the Calculation of Dimensions as Depending on 
the Ultimate Working Strength of Materials.” 

2. A Telford Premium, to James Richard Bell, M. Inst. C.E., 
for his Paper ‘‘ On the Empress Bridge over the Sutlej.” 

3. A Telford Premium, to John Lewis Felix Target,+ M. Inst. 
C.E., for his Paper ‘‘ Experiments on a New Form of Module for 
Irrigation Pur 

4. A Telford Premium, to William Thomas Henney Carrington, 
Assoc. Memb. Inst. C.E., for his Paper ‘‘On Three Systems of 
Wire Rope Transport.” 


For Papers READ AT THE SUPPLEMENTAL MEETINGS OF 
STUDENTS. 

1. A Miller Prize, to James Bernard Hunter, Stud. Inst. C.E., 
for his Paper ‘‘On Wood-working Machinery as Applied to the 
Manufacture of Railway Carriages and Wagons.” 

2. A Miller Prize, to Mathew Buchan Jamieson, Stud. Inst. C.E., 
for his Paper ‘‘ On the Internal Corrosion of Cast Iron Pipes.” 

3. A Miller Prize, to Thomas Stewart, Stud. Inst. C.E., for his 
Paper ‘‘ On the Prevention of Waste of Water.” 

4. A Miller Prize, to William Henry Edinger, Stud. Inst. E.C., 
= hag Paper on ‘‘ Brick-and-Concrete and Concrete Gasholder 

‘anks. 

5. A Miller Prize, to Daniel Macalister, Stud. Inst. C.E., for his 
Paper on ‘‘ Caissons for Dock Entrances.” 

6. A Miller Prize, to Lindsay Burnet,} Stud. Inst. C.E., for his 
“Description of a Cargo-carrying Coasting Steamship, with 
Detailed Investigations as to its Efficiency.” 

7. A Miller Prize, to Edward Walter Nealor Wood, Stud. Inst. 
C.E., for his Paper on “‘ The Improvement of the Old Harbour at 
Holyhead.” 

8. A Miller Prize, to Arthur Stuart Vowell, Stud. Inst. C.E., 
for his Paper on ‘‘ Steel ; its Chemical Constitution and Behaviour 
under Tensile Strain.” 

9. A Miller Prize, to William Marriott, Stud. Inst. C.E., for his 
Paper on ‘* Boilers.” 

Of the nine Students’ Papers last enumerated, the first six have 
been printed in the Minutes of Proceedings. 

The Institution supplies the following subjects for papers :— 

1. The adoption of a Standard Test-piece ior bars and plates. 

2. The Mechanical and other Properties of Iron and Steel ; and 
the effect produced by tempering steel in oil and in water, with a 
description of the rg machinery. 

3. The Behaviour of Iron and Steel under ordinary loads, and 
up to the limit of elasticity. 

4. The methods of protecting Metal-work exposed to Corrosion, 
with examples. 

5. The modern practice of Bridge-building in Germany, espe- 
cially with reference to the details of construction and the substi- 
tution of bar and angle iron for wide flange plates. 

6. The Action of High Winds on lofty and exposed structures, 
and the best methods for determining the force of the wind. 

7. The Comparative Cost of Transport by land and by water. 

8. The Works carried out on the Continent of Europe and North 
—- for the Improvement of Rivers, and of Inland Navigation 
generally, 

9. The methods used for determining the Discharge of Rivers, 
with a description of the Floats and Current-Meters employed for 
the purpose. 

10. River Conservance ;—Including a description of the physical 
conditions of the district, and the cause, effect, and means of pre- 
vention of Floods, 

11. The Location and Construction of the most difficult portions 
of the several Pacific Railroads. 

12. The Elevated Street Railroads of New York. 

13. Continuous Railway Brakes. 

14. Mechanical Power on Tramways, including steam, compressed 
air, electricity, &c. ‘ 

15. A Review of Recent Hydraulic Experiments. 

16. Investigation as to the Quantity of Water yielded by the 
Chalk Formation. 

17. The Analysis of Water for potable 
reference to the method of estimating ‘ 
tamination.” 

18. The Design and Construction of Covered Service-Reservoirs 
for Town Water Supply. 

19. The Sewering of Towns on the separate system, by the ex- 
clusion of the surface waters. 

20. The Utilisation of the Mechanical Power of the Tide and of 
the current of rivers. 

21. The type of Steam Engine best adapted for ordinary factory 
purposes, in respect to economy in first cost, and in cost of main- 
tenance as well as in the use of steam. 

22. The best method of Testing Steam Engi indep t of 
their boilers-—having regard to accuracy of the results, and ease 
with which the tests can be carried out. 

-.. The modern practice in the design and construction of 
ilers, 

24. On Magneto-electric and Dynamo-electric Machines, with 
their relative advantages. 

25. The Generation, Storage, and Transmission of Electric 
naa, the purposes to which it may be applied, and the sources 
of loss, 

26. The methods and appliances for Storing, Weighing, and 
Delivering Grain in and from Granaries. 

27. The various systems of Grinding Wheat, and the Machines 
used in Corn Mills, 

28. The different systems of Refrigerating Machinery, and ap- 
pliances for the preservation and transport of provisions. 


urposes, having special 
Previous Sewage Con- 


* Has previously received a Telford Medal and a Telford Premium. 


+ Have previously received Telford Premiums. 
} Has previously received a Miller prize. 


29. The Utilisation of Waste Products in different manufactur- 


. The Methods and Machinery employed for separating the 
impurities from coal as carried out in South Wales, in connection 
with the manufacture of coke for the iron and steel trades. 

31. The application of Hydraulic Power to Machine Tools. 

32. Drilling and Rivetting Machinery for Girder work. , 

33. The different systems of Lifts in use in Warehouses and 
in 

34. The latest development of the Compound Marine Engine. 

35. The special Construction of Vessels for the reception of 
Railway Trains on Deck, indicating the arrangements for the 
shipping of such trains on their own wheels at various states of 

e tide. 

36. The Methods and Machinery employed in Sinking and in 
Working deep Coal Mines. 
_ 37. Coal Depéts for Ocean Steamers, the various points involved 
in their management, and the preservation of the coal from 
‘The Methods employed egular 

. The Met employed in securing large and irr -sha) 

mineral workings, for example—the Mines, the 
Comstock Lode, &c. 

39. The Manufacture of Lead and the Extraction of Silver. 

40. Instruments for measuring the Velocities of Vehicles, of 
Prime Movers, and of Wind and Water Meters. : 

41, The Distribution of Heat over large areas from a central 


source of supply. 
“an Tke Methods and Appliances for Blasting Rock under 
ater. 

43. The Management of Underground Waters in mining districts, 
and the relative economy of distributed or trunk pumping engines, 
adits, &c., in particular cases. 

‘ 44. On proportioning Mains for the distribution of Water and of 
yas. 

45. Forces and strains of Recoil considered with reference to the 
Elastic Field Gun Carriage. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


To-psy—Thursday—there was a larger inquiry for lots of 
finished iron for shipment and for engineers’ use in London than 
for the past three weeks. But the orders were held for lower 
prices than makers were generally Bay ery to accept. Yet the 
middlemen into whose hands the orders had been placed expressed 
themselves confident of being able to buy upon their own terms 
Of this expectation being realised there were, however, no very 
conspicuous indications up to the close of the market. A few bar 
firms who are known to be amongst those who accept the lowest 
rates were ready for small lots to take £6 5s. per ton for bain 
sections ; but they could not be pressed below that figure wit 

delivery at the works. The majority would not take less than 
between that price and £6 15s. Upon a similar basis the makers 
of slit rods quoted, and they announced that they were not in 
immediate need of new work. High-class marked bars were not 
to be got at anything under £7 10s. At that quotation a steady 
accession of business has this week come in. The cable and 
anchor firms are buying better. Cable rounds were inquired for 
to-day. The demand ran most upon the medium qualities, which 
— not be got in the brands in most favour at less than £6 10s. 
to 


Hoops and strips were scarcely so strong. The ruling quotation 
was more frequently £7 than £7 5s. No difficulty oo el in 
securing a quotation at the rate of £7 10s., with delivery in Lon- 
don; and there were makers on ‘Change in Wolverhampton 
yesterday who would have taken that price with delivery in Lon- 
don. ere is less activity at the moment in the inquiry from the 
United States, but there is a better request upon the week for 
baling and cooperage hoops from Australia, and the gas and 
steam tube firms do not relax the pressure they have lately 
been putting upon the makers to deliver with more promptitude. 

Plates were in dull request yesterday, but they were less 
neglected to-day. 

tamping sheets of iron are in ually diminishing inquiry ; 
though at present the firms keep well employed. Steel sheets are 


growing s' ily in favour for the best work. Quotations for iron 
stamping sheets are upheld. For 20 w.g. £12 was the price asked 
to-day. 


For galvanising ie it was sought to secure £8 10s.; for 
doubles, £9 10s.; and for latens, £11. It might have been possible 
to get 5s. off one or other of these rates, and with least difficulty 
off singles ; but even when that was the case, the lots which would 
haze been accepted ranged only from 25 to 50 tons. Most of the 
mills have still to deliver at under the foregoing figures. 

Pig iron was easy to buy to-day. There were few brands made 
either at this district or beyond it which might not have been 
bought in small lots at 1s. 3d. to 2s. 6d. under rates stoutly 
demanded three weeks ago. 

Coal showed a stiffening tendency. 

A general meeting of the South Staffordshire and East Worcester- 
shire Institute of Mining Engineers was held at Dudley on 
Monday. Professors Sopwith and Smith attended as a deputation 
from the Mason College, Birmingham, and spoke of the advantages 
likely to accrue to the Institute of Mining er ong by the 
removal of its head —- tothe college. Proessfor Smith said 
that the removal to Birmingham would, he felt sure, result in good 
to both the college and to the institute. e district around 
them now was a purely mining one, but if they came to Birmingham 
they would find engineering pursuits, and those who followed them 
would be glad to meet engineers from the mining districts. No 
doubt, as & had mechanical engineers among them, a home in 
Birmingham would bring in an influx of mechanical engineers who 
would be able to give information on practical subjects, and would 
be glad to learn from mining engineers of Dudley and the district 
what was wanted to still further develope mining machinery. It 
was agreed that the deputation previously appointed should have 
power to treat with the trustees with a view to the removal. 

The dispute between the employers and employed at Darlaston 
has come under the notice of certain nut and bolt manufacturers 
in America. It is stated that a communication has just been . 
received from Alleghany, Pennsylvania, offering employment to as 
many men as like to go out. 

The formation of a Nailers’ Union, to which I have referred in 
previous reports, is now getting nearer accomplishment. 

A strike in connection with the earthenware trades of the Staf- 
fordshire potteries now appears inevitable. 

Some weeks ago it was reported that Lord Norton had given 
notice of his intention to proceed with his action on the injunction 


he had obtained against the Corporation of Birmingham with 
regard to the fouling of the river Tame by the se of 
the borough. In order, however, to awaitthe result of the 


completion of improvements which the Corporation are now 
executing for the extension of the — system, so as to 
revent the pollution of the sewers, it has been arranged between 
ee Norton and the Corporation that legal proceedings shall be 
suspended for a period of two years and a-half, the Corporation 
—? to pay the costs—about £600—already incurred by his 
lordship. 
feat unknown philanthropist has promised £5000 towards the 
building of a public art gallery in Wolverhampton and industrial 
museum, provided that the town give a site, and that public sub- 
scriptions, amounting to £10,000, are also forthcoming. In addi- 
tion to £500 given by Alderman John Jones, the ex-mayor, £500 is 
romised by his brother, Mr. Joseph Jones, towards the £10,000. 
Qontributions of = value~continue to made towards the 
Birmingham Art ery. Mr. Richard Tangye, engineer, who has 
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already promised £10,000, has now made known his intention to 
give another very large cheque, and he will also present his rare 
collection of Wedgwood ware, which is valued at £5000. Mr. 
Joseph Nettlefold, screw maker, had, before this, informed the 
Town Council that he should bequeath his collection of paintings, 
by David Cox, valued at from £25,000 to £30,000. 

A site for a new school of art, it is this week made known, will 
be given by Mr. Colmore, and its value is estimated at between 
£10,000 and £15,000. Another benefactor, whose name is with- 
held, bas promised £10,000, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Notwithstanding a continued absence of any con- 
siderable demand for pig iron, the general condition of the iron 
trade of this district is satisfactory, and decidedly encouraging as 
regards the future. There is a steadily-growing activity in all the 
iron-using branches of trade, and if this for the present is not 
reflected in an increased demand for the 1aw material, it is chiefly 
because the heavy purchases made during last quarter when prices 
were low are still supplying the wants of consumers. Makers 
themselves show little or no concern with regard to the present 
lull in the pig iron market, as they are well sold for the present, 
and prices are steady at late rates. The only indication of conces- 
sion is here and there a disposition, where prices had been put up 
to a figure considerably above the current range of values, to meet 
the market on a more reasonable basis, but there is no actual pres- 
sure to sell so far as makers are concerned. 

Lancashire makers of pig iron are at present securing only a few 
small orders, but the deliveries they have to make on contracts in 
hand are more than sufficient to take away all their present pro- 
duction, and recently stocks have been reduced to a considerable 
extent. For delivery into the Manchester district prices remain 
firm at 48s. for No. 4 forge, and 49s. for No. 3 foundry, less 25 per 
cent., and new orders are still only being booked for delivery over 
three months. 

Sales to a moderately large amount are reported during the 
week in Lincolnshire and Derbyshire brands for delivery over the 
first three months of next year, and the prices realised have been 
equal to about 48s. 6d. and 49s. for forge, up to 50s. for foundry 
qualities, less 2}, delivered into the Manchester district. Middles- 
brough iron has been nominally quoted at 49s. 10d. net cash 
delivered equal to Manchester, but business has not been done at 
this figure. 

Hematites are in very good demand, and are quoted at 70s. less 
24 delivered equa: to Manchester. 

The finished iron trade continues very active, and the improve- 
ment has been so gradual and steady that it may be regarded as 
now established on a thoroughly sound basis. There has been an 
absence of that sudden and rapid advance in prices which would 
tempt speculators into the market, and the increased volume of 
business appears to have come through legitimate channels to 
meet actual requirements. The export demand has been very 
large, and though the chief pressure of the shipping season is now 
over, considerable transactions for shipment have taken place at 
Liverpool during the week, and any offers of bar iron delivered at 
that port at £6 10s. per ton are eagerly taken up. The demand for 
general home trade requirements is increasing steadily, and mer- 
chants, who are the chief distributors in this direction, are mostly 
busy. All the local makers continue well supplied with orders, 
and for delivery into the Manchester district prices are firm at 
£6 10s. to £6 15s. for bars, £7 5s. to £7 103. for hoops, and £8 10s. 
to £8 15s. for sheets, which are in very brisk demand. 

Brass founders are busy on inarine engine and steam fittings 
generally, both for home and abroad, and the approach of the 
winter season is causing quite a pressure for the completion of 
orders for the Baltic ports. 

Pipe founders are getting more orders both for gas and water pur- 
poses, and I hear that the Manchester Corporation are sending out 
preliminary inquiries with the view of placing out orders for a por- 
tion of the large-sized pipes which will be required for their Thirl- 
mere water scheme, to complete which will require many 
thousand tons. 

I continue to hear of a good deal of foreign work coming into 
the engineering shops of this district in various descriptions of 
tools and machines, and amongst the orders recently received was 
one for a number of the general class of tools, such as lathes, 
drills, &c., which, I have been informed on tolerably good autho- 
rity, are being purchased on behalf of the Chinese Government. 

Those branches of the engineering and iron trades which have 
any sort of direct relationship with the manufacture of munitions 
of war are generally busy. and tools for the equipment of arsenals 
are being made in considerable numbers, largely for foreign 
governinents. 

In the home trade engineers are also getting busier, and 
although I do not hear of much work of a special character in 
hand, or anything very new in construction so far as the general 
type of tools is concerned, I may mention that general attention 
is being paid ina special manner to every improvement of detail 
which can economise labour or lessen the cost of production. 
The competition with the longer hours of the continental work- 
shops, in fact, renders imperative every possible improvement in 
machinery here, and as an illustration I may mention that one 
firm, Messrs. Hulse, the well-known tool makers of Manchester, 
have in hand special improvements in tools for marine engine 
work, railway work, large ordnance construction, and the manu- 
facture of textile machinery. The general tendency of these 
improvements is in the direction of making the tools or machines 
automatic in their action to the fullest extent, with the view of 
economising labour. Another feature to which special attention 
is also now being paid by the manufacturers of machine tools is a 
greatly increased strength of construction, to enable them to deal 
with steel and the stiffer materials now so largely employed. 

A dispute is at present going on in the wire rod departinent at 
Messrs. Pearson, Knowles, and Co.’s ironworks, Warrington, where 
the men claim an advance in wayes equal to about 3d. per ton. 
This portion of the works has been stopped for about three weeks, 
but I hear that the matter is now in a fair way of settlement. 

A meeting of the Manchester Trades Council was held last 
—Thursday—night, to make arrangements for the next trades 
congress which is to be held in Manchester. 

In the coal trade there has been a decidedly less active tone 
during the past week. The milder weather following upon the 
advance in prices has brought about a considerable falling off in 
the demand for house-fire coals, and other descriptions of fuel for 
ironmaking and general trade purposes are not in more than fairly 
moderate request in proportion to the supplies. Deliveries which 
have still to be made on orders in hand are, however, keeping the 
pits going full time, and prices generally are firm at the advanced 
rates. The average prices at the pit mouth are about as under :— 
Best coal, 10s.; seconds, 8s. 6d.; common coal, 6s. 6d. to 7s.; good 
burgy, 5s.; and slack, 3s. to 4s. according to quality. 

Shipping is moderate, with steam coal delivered at Garston on 
the high level, Liverpool, quoted at about 8s. 6d. per ton. 

The wages question in the West Lancashire district, as I antici- 
pated, has been settled by a compromise of 10 per cent., an 
advance of wages to this extent having been agreed upon by the 
colliery proprietors at a meeting held in Liverpool on Friday, and 
the men have resumed work. There is, however, talk of restrict- 
ing the output, and this may be carried out tosome extent. 

Barrow.—I have nothing of any moment to chronicle as regards 
the position of the hematite pig iron market, which is in all 
respects satisfactory. The demand all round continues to be very 
good, and in some places shows an improvement. The work now 
in the hands of producers is very considerable, and likely to keep 
them in full activity for a length of time. Very large deliveries of 
metal are still being made, and although the shipping season is fast 
closing, it is understood that a large tonnage of metal yet remains 


to be delivered this year. The position of the pig iron trade is 
regarded as very satisfactory, and I think the prospects of a con- 
tinuation of this must be admitted to be very good, as each 
day gives further proof of the soundness of the present increased 
activity in this industry, which has been a very gradual and sure 
one. Prices are practically as last quoted-—-No. 1 Bessemer, at 
63s. 6d. per ton; and No. 3 forge, 60s. per ton at makers’ works. 
In both these qualities makers are very fully sold forward. ‘The 
steel department, as was to be expected from the orders booked, 
are busy, and the demand all round is good, particularly for rails 
and blooms. Iron shipbuilders are not so actively employed as 
they were a short time ago, the orders recently booked not being of 
any magnitude; negotiations are being made for a few large orders. 
Engineers, ironfounders, boilermakers, and others steadily 
employed. Iron ore in good demand at slightly higher rates. The 
demand for coal and coke well maintained. Shipping fairly busy. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TRADE in the leading branches has not altered much during the 
last three weeks. The advance then secured in iron has been 
maintained, though with less animation than was anticipated. It 
was believed that the 5s. increase in value then obtained would 
have been followed ere this by a further rise of at least equal 
amount. No expectation is generally entertained of any decided 
improvement this side December, though makers stand out firmly 
against booking orders forward at current quotations. 

In the coal trade “‘ soft” or household sorts are in good demand, 
both in London and the metropolis. The first winter advance was 
secured this season fully a month before the usual time. A second 
advance was obtained on the date when the first has been 
announced in previous years. In hard or steam coal there is again 
a lull. The export trade to the Baltic ports closed last week, with 
the result that the whole of the supply is now thrown on the Eng- 
lish market, which is somewhat glutved in consequence. Quota- 
tions are now about 6s. 6d. per ton. Gas coal keeps its price, and 
the collieries where it is principally obtained—Aldwarke Main, 
Car House, Thorneliffe, and other parts—are exceedingly well 
employed. 

At the Birley Collieries, near Sheffield, the property of the 
Sheffield Coal Company, Limited, the principle of the sliding scale 
has been in operation for some time. A copy of the scale was 
shown to me on Tuesday. It practically fixes the wages of colliers 
and all underground workmen according to the average selling price 
of coal at the Birley pits. The ‘“‘ average selling price” at the 1st 
of January, 1881—tis. 1d. per ton—is taken as the standard average 
selling price, and the rate of wages at the same date was considered 
as the minimum rate of wages. When the average selling price for 
any six months ending June 30th or December 31st is under 6s. 5d, 
per ton, there will be no addition made to the pay-weeks of the 
following six months; but when the prices advance beyond 
6s. Sd., wages are to be increased as follows:—6s. 5d, 
and under 6s. 9d., 24 per cent.; 6s. 9d. and under 7s. 1d., 
5 per cent.; 7s. 1d. and under 7s. dd., 75 per cent.; 7s. 5d. and 
under 7s. 9d., 10 per cent.; 7s. 9d. and under 8s, 1d., 15 per cent.; 
8s, 1d. and under 8s. 5d., 175 per cent., and so on, a further 24 per 
cent. being allowed for each further 4d. in the ‘‘average selling 
price.” In the 13th article of the agreement it is stated :—‘‘ Every 
workman at Birley will understand that, under this sliding scale 
agreement, each has a direct personal interest in increasing and 
keeping up the average sale prices of Birley coal and coke, and 
should always remember that this is done more than by anything 
else : (1) by increasing the quantity of ‘branch’ coal sent out ; 
(2) by lessening the quantity of ‘slack’ and increasing the propor- 
tion of ‘round’ coal ; and (3) by sending the coal out clean and in 
good shape. Any carelessness or neglect in these respects directly 
operates against increase of wages. 

The Swinton Ironworks, which were closed for several years, are 
now in full swing. Fifteen furnaces are in daily use, and 160 men 
employed in puddling, rolling, shingling, &c. ‘The manager for the 
company at the works is Mr. T. Teesdale. The telephone will 
shortly connect the Swinton establishment with Car House and 
Aldwarke Main Collieries. I hear, too, that the electric light will 
probably be introduced. 

The Board of Trade statistics, as they affect Sheffield, are 
unusually interesting. Our cutlery trade with Russia and Ger- 
many is gradually declining ; but in nearly every other country our 
trade is increasing. In October last we exported a total of hard- 
ware and cutlery—of course Birmingham and other parts send 
most of the hardware—to the value of £373,342, as compared with 
£332,126 in Oct., 1880, and £368,210 in Oct., 1879. British North 
America shows the greatest increase, having advanced from 
£13,523 in Oct., 1880, to £27,522 in Oct., 1881. France shows an 
increase of £2500, and the United States of nearly £10,000, the 
total to the States for last month being £57,776. ‘The Argentine 
Republic has increased from £8954 to £11,138; and the British 
possessions in South Africa from £19,831 to £23,883, 

At a meeting of delegates representing the miners of South York- 
shire, held at Barnsley on Wednesday evening, resolutions were 
passed declaring that the death of Mr. Macdonald, M.P., was a 
national loss to the mining community, and urging the erection of 
a memorial to commemorate his work. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Towarps the close of last week the Glasgow iron market assumed 
a very sluggish condition ; little business was done, and the prices 
had a downward tendency. On Monday, the market slightly 
improved, in consequence of an impression gaining ground that 
the ironmasters were resolved not to concede to the demands of 
the miners for an advance of wages. The improved tone in the 
market was still further enhanced on Tuesday by the publication of 
the Board of Trade returns, showing that the exports and imports 
of the country were steadily advancing. Together with this fact, 
there was the other, that the past week’s exports of Scotch pig 
iron were, upon the whole, satisfactory, and these influences com- 
bined served to give an upward turn to the quotations. The posi- 
tion of the trade outside the warrant market has been very good 
for some weeks, and as the deliveries of pig iron into store have 
now materially decreased, and the reports from foreign markets 
continue to be encouraging, there is a prospect of a run of good 
business. Between 2000 and 3000 tons of pigs were placed in the 
course of the week in Mesers, Connal’s stores, which, at time of 
writing, contain 612,000 tons. It is expected that the additions to 
stocks will continue to diminish week by week, but it is still 
regarded as doubtful whether they will cease altogether. On the 
whole, the pig iron trade appears in a highly promising state. 

Business was done in the warrant market on Friday forenoon at 
50s. 3d. to 50s. 1d. one month, also 50s. 1d. to 49s, 9d. cash, the 
afternoon quotations being 49s, 74d. to 49s. 10d. cash, and 49s. 11d. 
to50s. one month. On Monday morning transactions were effected at 
49s. cash, and up to 50s. 1d. one month, whilst in the afternoon, the 
quotations improved to 50s. 2d. cash, and 50s. 54d. one month. 
On Tuesday the market was steady, with business at 50s. 44d. to 
50s. 63d. for cash, and 50s, 3d. to 50s. 10d. one month. The 
market was strong on Wednesday, with business up to 50s. 10d. 
cash and 51s. 1d. one month. There was a good business to-day 
—Thursday—up to 51s. 1d. cash and 51s. 3d. one month. 

In sympathy with the improvement in the warrant market, the 
— of makers’ iron, which had declined at the close of the week, 

ave since slightly advanced, the quotations being as follows :— 
Gartsherrie, f.o.b. at Glasgow, No. 1, per ton, 58s. 6d.; No. 3, 
51s.; Langloan, 59s. 6d. and 52s. 6d.; Coltness, 59s, 6d. and 
52s, 6d.; Summerlee, 58s, 6d. and 50s, 6d.; Calder, 58s. 6d, and 


52s. 6d.; Carnbroe, 52s. 6d. and 50s. Gd.; Clyde, 50s. Gd. and 48s.; 
Monkland, 50s. 6d. and 48s.; Quarter, 50s. Gd. and 48s.; Govan, 
at Broomielaw, 50s. 6d. and 48s.; Shotts, at Leith, 60s. and 52s, Gd.; 
Carron, at Grangemouth, 52s. (specially selected, 55s, Gil.) and 51s. ; 
Kinneil, at Bo'ness, 503s. and 48s.; Glengarnock, at Ardrossan, 
52s. 6d. and 49s, 6d.; Eglinton, 5Cs. and 47s.; Dalmellington, 
50s. 6d. and 47s. 

It is noticeable that the consignments of pig iron to the United 
States have considerably improved. In the past week they 
amounted to no less than 3200 tons, but the exports to Canada and 
South America have almost ceased, while those to the Continent 
are not quite so good as they have been in past week, 

The reports given on ’Change with respect to the manufactured 
iron trade continue to be of a satisfactory nature. The malleable 
manufacturers do notappear to have been doing quite so much business 
during the past fortnight ; but they have asa rule good contracts 
on hand, and it is expected, now that the warrant market has 
again somewhat recovered, consumers will be ready with fresh 
orders. ‘The founders are well employed, and so are also the loco- 
motive and marine engineers. The recent advance in the price of 
manufactured iron will now, it is expected, be maintained without 
difficulty. 

A meeting of the shareholders of the Armiston Coal oe a 
was held in Edinburgh on Monday, when a dividend was declared 
of 10 per cent. with am additional bonus of 1} per cent. 

The miners have only partially obtained the advance of 6d, per day 
which they expected to receive from the first of the present month. 
In the Hamilton district the advance has been conceded, and also 
ata number of collieries about Motherwell. Butin the districts of 
Glasgow and Ayrshire, and in the counties of Fife and Clack- 
mannan, the advance has been refused, the employers being of 
opinion that the state of the coal trade does not warrant them 
paying higher wages at present. 

The improved weather of the past week has led to a considerable 
increase in the shipments of coals; large consignments have been 
despatched from Glasgow and Ayrshire, and the exports from the 
Fife and Lothian coasts have also been upon an extensive scale, 
In the Frith of Forth, particularly, the trade seems to be very 
good, and merchants reported that about 3d. per ton advance is 
paid f.o.b. for main coal, Avsteady inland trade is also being done 
at former prices, ~ 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A PRACTICAL experiment with the electric light in mines is about 
to be made, and Maerdy Colliery, Ferndale, is the one selected. 
The experiment will very likely come off at the close of this week, 
and will be watched with attention. 

I am glad to report another good week's work in the iron and 
steel works, and also in the collieries. A fair amount of Bessemer 
pig and steel rails is in hand, and orders are placed in a satisfactory 
manner. 

The Rhymney improvements are going on well, and the Coppée 
range is in progress. The company is advertising for increased 
capital. 

Prices in metals will be certain to rule until the turn of the year. 

It is now stated that the management of the Rhymney line are 
contemplating joining Cyfarthfa, and thus no less than four rail- 
ways are competing. 

The settlement at Cyfarthfa still drags, but the difficulties are 
narrowed, and it now rests with Mr. W. 'T. Lewis on the one hand 
as agent, and Mr. Edward Williams, of Middlesbrough, as adviser 
of Messrs. Crawshay on the other, whether the question of a re- 
start at Cyfartha shall be satisfactorily answered. The Messrs. 
Crawshay are prepared to convert into steel if they obtain the 
necessary conditions which Mr. Edward Williams suggests that 
they should have. 

Mr. W. T. Lewis, as a Merthyr man, can have a very hearty 
wish for the prosperity of the town, a matter thoroughly dependent 
upon a restart; and he must also be credited with a thoroughly 
unbiassed and ingenuous mind. I am satisfied of a successful ending 
of the dispute, and hope it will soon come, for now labour is 
cheap and trade prospects good. I must notice here, as entirely in 
keeping with trade, a new literary venture, a national magazine 
for Wales. One of the leading features is industrial, and portraits 
and lives will be given of all leading men connected with the great 
lines of labour, 

There is no falling off in demand for coal, and the exports from 
the leading ports last week reached over 150,000 tons. Prices, too, 
are firm, and despite sundry rumours in circulation of sales having 
been effected at a slight reduction, I believe the tendency is more 
toan advance. In all directions the condition of things is encou- 
raging. At Swansea the patent fuel trade is good, as well as the 
coal trade. Of patent fuel 4000 tons left last week. I am sur- 
prised, however, at one thing—freights for France are low, and 
Cardiff is far better placed in respect of orders for that quarter. 

Initiatory steps are being taken with regard to the railway 
connection between Rhondda and Swansea and law agents are 
busy in preparation. The colliers are beginning to agitate about 
the sliding scale ; the question before them is to assimilate exist- 
ing scales, and out of the three now in operation to form another. 
I see meetings are to be held, when the pros and cons. will be 
debated. 

At a meeting of representatives held at Cardiff, on og orgy a 
motion of condolence was passed with regard to the late Mr. 
Macdonald, and it was suggested that a movement should be started 
in connection with the national executive to form a memorial. 


LovucHrorovGH Boarp.—Mr. F, Baker, A.M.I.C.E., of 
the Waterworks Office, Sheffield, has been appointed surveyor and 
waterworks manager. That gentleman, together with Mr. W. 
Matthews, assistant borough surveyor, Peterborough, and Mr. A. 
Brady, surveyor to the Dockwell Union and Hunstanton Local 
Board, were selected out of 136 candidates. Salary £200. 


MARINE ENGINES IN Ecypt.—The steamship Behera has madea 
very sucessful trial trip at Alexandria. The Behera was built by 
Messrs. Samuda Brothers, of London, in 1865, and was engined by 
Messrs. John Penn and Son, of Greenwich; her total cost being 
£85,000. She had new boilers, and was completely refitted in 
London in 1872 by the same firms, and, till within the last twelve 
months, was continuously engaged in the postal service between 
Alexandria and Constantinople, as one of their fastest and best 
vessels. On one occasion, when engaged on special service, she 
made the run from Alexandria to the Dardanelles within forty- 
eight hours. The new engines have been constructed by Messrs, 
James Jack and Co., of Liverpool, and are of 300 nominal horse- 
power, working up to 1500 indicated horse-power ; they are pre- 
cisely similar to those in the Charkieh. The results of the run 
realised every expectation. The highest speed obtained was 
13°4 knots with 67 revolution and 70 lb. of steam and 27in. 
vacuum, the indicated horse-power at this speed and pressure being 
over 1500; the consumption of coal was at the rate of nineteen tons 
per twenty-four hours. The consumption of coal required to attain 
a similar result with the old machinery was fifty-five tons per 
twenty-four hours. With the exception of the actual manufacture 
of the engines, the whole of the work of fitting them on board and 
completely refitting the vessel was executed by the factory of the 
Khediveh Administration, under the superintendence of Mr, 
Carpenter, the Superintendent Engineer of the Administration, 
where every preference is given to the employment of native 
labour. Mr. Beck, in conjunction with Messrs. Allen Alderson 
and Co., represented Messrs. James Jack and Co., the con- 
structors of the engine, while they were being fitted on board in 
Alexandria, 
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THE PATENT JOORNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent-oflice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue ENGinrceR at 
which the Specification they require is referred to, insuead 
of giving the proper nunver of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to P my. in place of turning to those pages and 
finding the nuinbers of the Specification, 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 

lst November, 1881. 

4764. Rock-pritiine W. Morgan-Brown.—(L. B. Stone, 
Massachusetts, U.S.) 

4765. Marrresses, J. T. Lockey, Northwich. 

Agerarep Beveraces, T. Maughan, London. 

. Furnaces, W. P. Thompson.—(&. Prevost, Paris.) 

. ANTISEPTIC FLU1ps, J. Ascough, Handsworth, 

. J. Deacon, Birmingham. 

. Game of Cuance, C. A. Glazbrook, W. Taylor, 

and W. Trench, London. 

4771. Licutino, C, Crastin, jun., London. 

4772. Ow, &e., J. Darling, Glasgow. 

4778. Sreerinc Apraratos, A. W. Cooper, Dundee. 

4774. Suarr Macuines, C. A. Barlow.—(N. Anderson, 
Sweden.) 

4775. Evecrric Lamps, H. Bonneville.—(L. Daft, U.S.) 

4776. CARTRIDGE Cases, G. Kynoch, Birmingham. 

4777. Evectric Lamps, E, R. Prentice, Stowmarket. 

4778. Evectric Lamps, F. Wright, London. 

4779. Aucrers, P. A. Gladwin, Boston, U.S. 

4780. INsuLATING ConpucTors, A. Woodward, New York. 

4781. Friiiines, E. A, Cowper, Westminster. 

4782. Sewino Mareria.s, E. H, Smith, New York. 

2ad November, 1881. 

4788. Suips, G. Hepburn, Liverpool, and W. Parker, 
Catford Bridge, Kent. 

4784. Surps’ Ruppers, W. Cook and D. Mylchreest, 
Liverpool, 

4785. Composition, Edwards.—(H. Kolker, Germany.) 

4786. Car-coup.inos, G, W. von Nawrocki.—(@. Lipp- 
marr, Germany.) 

7. Sroves, J. Dunnachie, Lanark. 

Rina Howpers, H. Ziffer, London, 

Hotpine Gum, H. J. Haddan.—(d. Rittimeyer, 

t. Gallen, Switzerland.) 

. VaccinaTine, T. Smith.—(V. Burg, Paris.) 

. Securine Tass, G. C. Reddick, London. 

Swircues, W. Hubble.—(J. Gérard- Leseuyer, Pavia.) 

Mirrors, C, D. Cannon, Finnis-street, London. 
. Furnaces, W. Malcolm, Lasswade, N.B. 

5. Kitns, G. von Nawrocki.—(#. Arnold, Prussia.) 

Lavatoniges, G. H. and 8. Jennings, Stangate. 

. Canes, C. L. Gore, London. 

. Borers, G. Kamensky.—( 9. Novikog’, Russia.) 

. Gas-BURNERS, J. LB. Fenby, Sutton Coldfield, 

. Ramovine Soi from Crsspoo.is, A. M. Clark.— 

(La Compagnie Générale de Salubrite, Paris.) 

Sizinc Parser, W. Lake.—(P. Minor, New York.) 

Wuitwa, W. Brothers, Livesey, near Blackburn. 

November, 1881. 

4808, Keeis, W. Cooke and D. Mylchreest, Liverpool. 

4804, Fitterinc Paver, 8. Johnson, Stratford, London. 

4505, Fiywrs for Spinnino, J. Murgatroyd, J. Croad, 
and 8. Murgatroyd, Luddenden. 

4806. HoLpers for Crayons, A. P. Hansen, London. 

4807. Proputsion of Surps, W. Kinipple, Westminster. 

4808. BREBCH-LOADING FirE-anMs, H. Simon. —(F. 
Vetterli, Paris.) 

4809. Compound Steam Ewoines, R. 8. Boyer, Cardiff. 

Comrasition, L, Masche, Ham- 

4811. DispLayinoc CLoruine in Winpows, F. M'Ilvenna, 
Manchester. 

4812. Apparatus for ELecrric Lamrs, H. J. Haddan. 
—( Wauters de Busscher, Brucelles.) 

4813. Tux W. Gledhill, Mossley. 

4814, Steam Enaines, N. Macbeth, Bolton. 

4815. Carriaces used in Boppin-Net Macuines, W. 
Spowage, Nottingham. 

4816. Canp.xs, L. Groth.—(L. and C. Motard, Berlin.) 

4817. Spootinc Apparatus, L. A. Groth.—(A. Steiner, 
Austria.) 

4818. Drivinc Rock Drivts, T. R. Jordan, London. 

4819. Motors, W. L. Wise.—(#. Bargin, Switzerland.) 

4820. ELecrric Lamps, W. L. Wise.—( 2. Burgin, Swit- 
zerland.) 

4821. Measurine Water, &c., W. Jones, Manchester. 

4822, CHRONOMETRIC OsruraTor, BE, G. Brewer,—(P. 
Boca, Paris.) 

4823, PuotoorapHic Cameras, T. Bolas, Chiswick. 

4824. ELecrric Meters, C, A. Carus-Wilson, London. 

4825. RecuLaTinc DyNnaMo-ELEcTRIC MACHINES, C. A. 
Carus-Wilson, Grenville-place, London. 

4826. Spring Matrresses, G. Lowry, Salford. 

4827. Bracecets, W. and W. J. Bancroft, Birmingham. 

4828. Locks, W. 8S. Frost, Peckham, London. 

4820, Tricyc.es, A. Archer, Birmingham. 

4830. Boats, W. R. Lake.—(J. L. Lay, Paris.) 


4th November, 1881, 

4831. Sprines, J. Tranfield, Sheffield, 

4882. Heatinec Ferp-water, H. Dansey, London. 

4833. Locks, H. J. Haddan.—(0. Flagstad, Norway.) 

4834. Atracuine Horses, H. Dickinson, Huddersfield. 

. Sprina Hooks, J. Carter, Salford, 

. PREVENTING Fire, W. Fitzmaurice, Tipperary. 

CIGARETTE Paper, J. Johnson.—(B. Argy, Paris.) 

4838. Launcues, W. R. en London. 

4839, Nut-Lock1Na, 8, Danischewsky, Paris. 

4840. Concrete, J. B. Spence, London, and E. Orme- 
rod, Belvedere, Kent. 

4841. Pianororte Actions, G. Brockbank, London. 

4842, Mitts, P. Jensen.—(Schmidt Brothers, 
Germany.) 

4843. Looms, T. Singleton, Darwen. 

4844. CLEANSING Fiprous Susstances, T. H. Cobley, 
Dunstable, and G. Tidcombe, jun., Watford. 

4845. CLEANSING J. H. Johnson.—(T. 
Guinier, Paris.) 

4846. Macuines, 0. Chamberlain, London. 

5th November, 1881. 

4847, Preparinc Woot, G, Little, Oldham. 

4848, Locks, H. Gibbons & A. Anthony, Hungerford. 

4849. Repucine Friction, W. J. Brewer, London. 

4850. ELecrric Lamps, C. J. Allport, London, and R. 
Punshon, Brighton. 

4851. ELEcTRO-MoTive Enorne, D. T. Piot, London, 

4852, Steam P.ovens, R. Grimmer, Walsoken. 

4853. Suapine Merats, J, Whitehouse and 8. Peacock, 
Birmingham, 

4854. Evecrricity, J. B. Rogers, London. 

4855. ELecrric Lamps, J. B. Rogers, London. 

4856. Suies’ Bertus, W. R. Lake.—(J. Il. Porter, U.S.) 

4857. Dryina Marteriats, W. R. Lake.- (P. Basyuin, 
Paris, France.) 


4802, 


Tth November, 1881. 
4858. Furnaces, F. Erskine, Manchester. 
4859. Fire-crates, J. Adams, Sheepbridge, and J. 
Bonehill, Rotherham. 
4860. Fastsninc Trres, J. K. Starley, Coventry. 
4861, Permanent Way, J. Whiteford, Greaucek. 
4862. AsTRAGALs, J. Harley, Glasgow. 
4863. Braces, H. Allsop, Birmingham. 
4864. Steam Generators, C. D. Abel.—(H. Schulte, 
Austria. 
4865. Forxs of Bicycrs, 8. Armstrong, Birmingham. 
4866. Votraic Batrerigs, T. Coad, Finsbury, London. 
4867. Cainer for Votraic Batteriss, T. Coad, London. 
4868, Suis, J. Dickic, King William‘street, London. 


4869. Packrna, J. R. Williams and H. Dansey, London. 

4870, FoLpine Bens, H. Gardner.—(D. C. Ottis and C. G. 
Clark, New York.) 

4871. Trays for Frurt, W. H. E. Poulett, Crewkerne, 

4872. “ Actions” of SMALL-ans, H. A. Silver and W. 
Fletcher, Sun-court, Cornhill, London. 

4873, SMALL Fire-arMs, E. James, Birmingham, 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 


4775. Evecrric Lamps, H. A. Bonneville, Cannon- 
street, London.—A communication from L, Daft, 
New York.—lat November, 1881. 

4779. Avcers, P. A. Gladwin, Boston, U.S. — lst 
November, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 


4481, Suapinc Mertats, T. Campbell, J. W. Campbell, 
and J. Hunter, Leeds.—6th November, 1878. 
4798. Drivino SuurrLes, G. B. Woodruff, Cheapside, 


London.—25th November, 1878. 

4417. Operatine Sipe VaLves, T. Lumley, Edgbaston, 
and T, Kavanagh, Birmingham.—lst November, 1878. 

4438. Prepanina Gotra-percua, E. T. Truman, Old 
Burlington-street, London.—2nd November, 1878. 

4446. Coup.inos, A. B. Ibbotson and F. J. Talbot, 
Sheflield.—2nd November, 1878. 

4465, Sewrnc Macniyes, A. M. Clark, Chancery-lane, 
London.— 5th November, 1878. 

4579. HypravuLic SHEARING Macuines, G. Ratliffe, 
Liverpool.—12t November, 1878. 

4455. Miius, E, R. Walker, Leeds.—ith November, 
1878. 

4459. SeparaTinc F.ivuips, G. de Laval, Stockholm, 
Sweden.—-4th November, 1878. 

4474. Dyeinac Hires, W. R. Lake, Southampton- 
buildings, London.—5th November, 1878. 
4460. Printinac Macuines, W. L. Wise, Adelphi, 

London.—4th November, 1878. 

4461. Pires or Tuspes, W. R. Lake, Southampton- 
buildings, London. —5th November, 1878. 

4470. Porato Diccers, L. A. Aspinwall, Chancery- 
lane, London.—5tk November, 1878. 

4477. Removat of Yeast, 8. Griffin and 
T. A. Pearce, Bath.—5th November, 1878. 

4541. Drawina Wire, W. Lake, Southampton- 
buildings, London.—8th Novenwer, 1878, 

4763. Foroinc, &c., Metats, G. R. Postlethwaite, 
Aston, near Birmingham.—22nd September, 1878. 

4484. SauntTinc Goops, 8. Chapman, Stratford.—6th 
November, 1878. 

4400, New CoLourinG Matters, J. C. Mewburn, Fleet- 
street, London.—6th November, 1878. 

4491, New CoLourine Matters, J.C. Mewburn, Fleet- 
street, London.—6th November, 1878. 

4494. CarriaGe for Rock-priILLInc Macutnes, J. 
McCulloch, Manchester.—6th November, 1878. 

4523. Wixpow Sasues, T. H. Collins, Winchester.—7th 

Yovember, 1878. 

4526. Ammonia, J. Young, 
November, 1878, 

4547. Mixinc Macuines, T. Vicars, sen., T. 
Vicars, jun., and J. Smith, Liverpool.— 9th Noreuwer, 
1878. 

4505, GENERATING Evectric Currents, C, F. Hein- 
richs, London.—13th November, 1878. 

4619. Lypicatinc Speep, G. 
London.—14th November, 1878. 

4860. Cooxkinc Stoves, W. R. Lake, Southampton- 
buildings, London,—28thk November, 1878. 


jun., Kelly, N.B.—&th 


Westinghouse, jun, 


Patents which the 4 Duty of 
£10 ai 


O has been p 

3781. ExpLosive Compounns, C, A. Faure, London, and 
G, Trench, Oare.—2nd November, 1874. 

3834. Tuyeres, F. H. Lloyd, Wednesbury—6th Novein- 
ber, 1874. 

3839. Steam Tram-cars, E. Perrett, Abingdon-street, 
Westminster.—6th November, 1874. 

3083, Sewinc Macuines, A. V. Newton, Chancery-lane, 
London.—19th November, 1874. 

4074. Knitting Macurvery, J. W. Lamb and 8. Lowe, 
Nottingham.—27th November, 1874. 

3879, Pyropnone, A. M. Clark, Chancery-lane, London. 
—llth November, 1874. 

3791. Heatinc Carniaces, &c., L. J. F. Lemeunier 
and C, A. Martin, Paris.—3rd Norember, 1874. 

3916, AcruaTING Siecnats, F. W. Webb, 
Crewe.—13th Novenber, 1874. 

3799. DroporisinGc MaTERIALS, F. T. Bond, Gloucester. 
—4th November, 1874. 

3830. Biocks for Pavine, B. Sheil, South Kensington, 
London.—6th November, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 25th November, 1881. 
2582. Tricycxes, H. J. Haddan, Westminster.—A com- 
munication from C. W. Oldreive.—l4th /une, 1881. 
2586. Surps’ Pens, H. J. Haddan, Westminster.—A 
communication from 8. Shaw.— 14th June, 1881. 

2652. Rowixe Boats, W. J. Sage, Walworth, London. 
—l7th June, 1881, 

2873. Locxinc Nuts, H. Wedekind, London.—A com- 

tion from L. Imperatori.—1lst Ju/y, 1831. 

2802. Carpinc Macuinery, A. Barker, Leeds.—2ad 
July, 1881. 

2804. Ciasp Knives, C, Carter, Stamford - street, 
London.—2nd July, 1881. 

2807. Fastentne for Bracecets, A. B. Parkes and F. 
Westwood, Birmingham.—2nd July, 1881. 

2001. CaRb-seTTinc Macuines, J. Haley and J. Pinder, 
Cleckheaton.—2nd July, 1881. 

2920. Screw Apparatus, W. W. Hewitt, Swanscombe. 
—4th July, 1881. 
2964. Burnisuine Sotes of Boots, P. Justice, London. 
—A com, from W. F. Hutchinson.—6th July, 1881. 
3046. Corton, T. Coulthard, Prestun.—12th 
July, 1881. 

$201. Printinc CHARACTERS, W. P. Thompson, London. 
Acom. from A. H, Rogers.—22nd July, 1881. 

$232. Bones, W. L. Wise, Westminster.—A 
com. from MM. Pilon, Fréres, et Cie. —23rd July, 1881. 

3233. DousLina Corton, T. Coulthard, Preston.—23rd 
July, 1881. 

8615. Macuinks, C. M. Sombart, Ger- 
many.—Com. from O. Assmann.—19th August, 1881. 

4038. Expression of Juice from SuGar-cane, W. 
Thomson and and J. B. Alliott, 


—19 


g 9 , 1881. 

4071. Leno or Gauze T. Bottomley, Butter- 
shaw, near Bradford.—2lst September, 1881. 

4105. Winptna THREAD on Cop-Tuses, R. Spéndlin. 
Ziirich,— A com. from the Baumwollspinnerei 
and Zwirnerei, Niederuster.—23rd September, 1881. 

4359. InpicaTine Speep of Roratine Suarts, D. Young, 
Southampton-buildings, London.—7th October, 1881. 

4729. Raisixe Suips’ Boats, A. M. Clark, London.—A 
communication from R. H. Earle.—28th October, 1881. 
Last day for filing opposition, 29th November, 1881. 

2839. Screw-Nnots, W. R. Lake, London.—A com. from 
C. H. Denison and E, F, Mead.—28th June, 1881. 

2884. Snips’ Davits, L. C. Niebour, Kingston.—2nd 
July, 1881. 

2885. Cranes, &c., W. D. Bruce, Westminster.—2nd 
July, 1881. 

2890, BLEACHING W. Barlow, London.—A com. 
from L. Naudin and J, Schneider.—2nd July, 1881. 

2903. WuEets, G. B, Lovedee, Birmingham,—4th July, 


1881. 

2907. Cur Nais, B. J. B. Mills, London.—A com. 
from D., J., and 8. Farmer.—4th July, 1881. 

2910. Cuiprers, J. Trickett, Newark-upon-Trent.—4th 
July, 1881. 

2911. Mecnanicat Stroxers, T. B. Kay, Bolton-le- 
Moors, and R. Heywood, Salford.—4th July, 1881. 
2935, SuPPORTING PERSONS OUTSIDE WINDOWS, J. Louis, 

London.-—5th July, 1881. 


2938. ATTACHMENTS to HarvestTinc Macuines, W. P. 
Thompson, Liverpool.—A communication from H. D. 
Blakemore —5th July, 1831. 

2941. Boxes, C. R. E. Bell, London.—5th July, 1881. 

2955. Lamps, F. RK. Baker, Birmingham. — 6th July, 


1881. 

2058. Looms, E. and 8. Tweedale, Accrington.—6th 
July, 1881. 

2969. VENTILATING Buivpines, E. Aldous, Peckham, 
London.—7th July, 1881. 

2977. Grixpinc Mitt, W. Hawley, jun., and F. 
Hawley, Duffield.— 7th July, 1881. 

2991. Hat-sHapinac Macuixg, J. R. Kelsey, Bristol.— 
7th July, 1881. 

2992. Sream Enoines, J. E. Outridge, Egham.—-7th 
July, 1881. 

8052. Winpina Enaines, D. Greig and R. H. Shaw, 
Leeds.—12th July, 1881. 

3067. Inpucinc Outwarp Dravont, J. Gilmore and 
W. R. Clark, London.—13th July, 1881. 

3093. Dryinc Macuinery, W. A. Gibbs and D. H. 
Gibbs, Chingford.—15th July, 1*81. 

3103. Sreamsuips, R. F. Fairlie, Victoria-street, West- 
minster.—l6th July, 1881. 

$143. BREECH-LOADING SMALL-ARMs, J, 8. Edge, jun., 
Yardley, & J. Deeley, Birmingham.—19th July, 1881. 

3179. Preparation for Heatinc Wovcnps, G. Lowe, 
Baraet.—21st July, 1881. 

$218. Recisrerina the Traver of Venicies, R. H. 
Brandon, Paris.—A communication from L. Pouget. 

—23rd July, 1881. 

3238. Exectric Contact for Evecrric Cuocks, B. J. B. 
Mills, London. — A communication from 
Leclanché.—25th July, 1881. 

3279. Brakes, W. Mortimer, Sussex.—26th July, 1881. 

3349. Execrric Lamps, A. W. L. Reddie, London.—A 
com. from D, A. Chertemps.—2ad August, 1881. 

3551. WeicHinc Macuines, C. Reuther, Hennef, 
Prussia.—16th August, 1881. 

8568. ConcerTINas, B. Berry, Newcastle-on-Tyne.— 
lith August, 1881. 

3709. Fiyers used in Spryyina, T. A. Duncan, Otley. 
—25th August, 1881. 

3829. Apparatus, W. Powrie, Camberwell, 
London,—2ad Septenber, 1881. 

3874. Looms for Weavina, E. Smethurst, Manchester. 
—ith September, 1881. 

3881. GELATINISATION of UNMALTED Graty, E. Luck, 
Stamford-street, London.—7th September, 1881. 

8883. AcETIFYING ALcoHoLIc Wasi, E. Luck, Stam- 
ford-street, London.—7th September, 1881. 

3966. PorTaBLe Gas APPARATUS, P. M. Justice, London. 
—A com. from A, J. Clavel.—14th September, 1881. 
3984. Pircu A. H, Wallis, Basingstoke.—15th 

September, 1881. 

4383. ELecrric Brinces for Lamps, St. G. L. Fox, 
Westminster.—Sth October, 1881. 

4409. TeLecRaPH Conpuctors, W. 0. Callender, 
Leadenhall-street, London.—11th October, 1881. 

4671. Runes for Spoyninc Frames, W. R. Lake, London. 
—A communication from J. Y. Anthony and W. K. 
Evans.—25tk October, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 4th November, 1881.) 

1952. Freepinc Borries, J. Thomas, Brixton.—dth 
May, 1881. 

1954. Stipinc Wixvows, F. Attock, Manchester.- 5th 
May, 1881. 

1973. Presses, H. C. Gover, Hampstead.—tth May, 
1881 


1979. Fur Garments, W. H. Beck, London.—6th May, 


1996. Hotpinc Hats, &c., M. Conrath, London.—7th 
May, 1881. 

2008. Prerarina Beveraces, B. Hunt, London.—oth 
May, 1881. 

2020. Barometers, B. J. B. Mills, London.—9th May, 
1881. 

2023. RecuLator Gas-BURNERS, H. Zwanziger, Vienna. 
May, 1881. 

2028. WaTeRPROOF Canvas, G. and W. H. Good, Yeovil. 
—10th May, 1881. 

2062. Strercuine Fasrics, 8. Hallam, Manchester.— 
12th May, 1881. 

2075. Power Hammers, J. Patterson, London.—12th 
May, 1881. 

2091. Gas, J. Keith, Edinburgh and Arbroath.—13th 
May, 1881. 

2114. Firterrsc, W. Spence, Chancery-lane, London. 
—l4th May, 1881. 

2120. THRasHING Macuines, F, Wirth, Frankfort-on- 
the-Main.—14th May, 1881. 

2124. Hypravutic Caps, F. Wirth, Frankfort-on-the- 
Main.—16tk May, 1881. 

2148. CompounD SreaM-ENGINeES, H. H. Lake, London. 
—lith May, 1881. 

2160. Knoss to Lock Srinpies, 8. Harvey 
and J. Brodie, London.—18th May, 1881. 

2173. Sappies, R. Walters and J. Hewitt, 
Finsbury.—1S8th May, 1881. 

2174. Bricks, &c., J. Walker, Leeds.—1Sth May, 1881. 

2202. Bicycxes, E. Marshall, Birmingham.—19th Mey, 
1 


2215. for ELecrricat Conpvuctors, P. R. 
Allen, Southwark.—20th May, 1SS1. 
2224. SweermeEats, 8. P. Wilding, London.—2lat May, 


1881. 

2258. TricycLes, H. J. Haddan, Strand, London.—24th 
May, 1881. 

2266. Spinninc, E. and L. J. Crossley and W. Sutcliffe, 
Halifax.—24th May, 1881. 

2282. Artistic Hanoines, A. M. Clark, London.—24th 
May, 1881. 

2304. Evectric Licut, W. Crookes, Lon- 
don.—25th May, 1881. 

2317. Puriryrnc Gases, R. Good and T. Dean, Croy- 
don.—26th May, 1881. 

2386. DisPLayiNG ADVERTISEMENTS, H. J. Haddan, 
Strand, London.—3lst May, 1881. 

2410. QuaRRYING A. M. Clark, Lendon.—3lst 
May, 1881. 

2517. Tare, J. Imray, London.—9?th June, 


881. 

2546. Sewrne Macuine Gearina, H. J. Haddan, Strand, 
London.—11th June, 1881. 

2558. CENTRIFUGAL Macurnes, W. Shears, Bankside.— 
13th June, 1881. 

2612. ELecrric Lamps, W. Crookes, London. — 15th 
June, 1881. 

2830. Knire and Fork, W. ,Wiley, Wolverhampton. — 
28th June, 1831. 

3030. MaKiIne Cicaretres, A. M. Clark, London.—9th 
July, 1881. 

$122. ELecrric Bripcrs for Lamps, St. G. L. Fox, 
London.—18th July, 1881. 

8258. HorizONTAL STEAM-ENGINES, D. Halpin, London. 
—26th July, 1881. 

$280. Fitms for Printine, A. M. Clark, London.—26th 
July, 1881. 

3304. GENERATING ELEcTRIC CURRENTS, St. G. L. Fox, 
London.—5th August, 1881. 

3590. Empromery, C. A. Barlow, Manchester.—l7th 
August, 1881. 

3637. Sewinc Macuines, W. Webster, Leeds.— 20th 
August, 1881. 

3707. WATER-CLOSET APPpARATvs, W. R. Lake, London. 
—25th August, 1881. 

8775. SELF-LEVELLING Bertus, T. C. Dunn, Boston.— 
30th August, 1881. 

8795. Brusuexs, B. J. B, Mills, London.—3lst August, 


1881. 
3867. Penno.pers, J. G. Hester, Washington, U.S.— 
6th September, 1881. 
(List of Letters Patent which passed the Great Seal on 
the 8th November, 1881.) 
E. Edwards, London.—9th May, 
= Pare Croru, W. T. Harvey, London.—9th May, 


2027. for Surpinc, H. Langsford, London.—10th 
May, 1881. 

2033. M. and R. Slack, Bollington.—l0‘h 
May, 1881. 

2041. Conrrotiine Evecrric Curreyts, L. M. de B. 
y O'Lawlor.—1l0th May, 1831. 

2048. Joints, M. Benson, Chancery-lane, London,—10t 
May, 1881. 

2054. Brakes, H. H. Duke, Westbury, Wilts.—11th 
Muay, 1881. 

2068. STEAM-ENGINE, J. H. McFerran and W. Rennie, 
Newry.—12th May, 1881. 

2083. Morive Power Enaives, J. Robson, Birmingham. 
—12th May, 1881. 

2195. Ficurep J. Warburton, Bolton.—19th 
May, 1881. 

2204. Larnes, H. J. Haddan, Strand London.—20th 
May, 1881. 

Steer, J. Imray, London.—20th May, 


2239, Suavinc Skins, E. P. Alexander, London.—23rd 
May, 1881. 
— &., A. Webb, Worcester.—23rd May, 


2988. Evaronarixo, W. R. Lake, London.—3lst May, 


2423. Propucinc Ammonia, W. L. Wise, London.—lst 
June, 1881. 

2759. Door-vatcues, 8. L. Coales, Newport Pagnell.— 
24th June, 1881. 

3048. Compina Macuines, C. A. Barlow, Manchester 
—12th July, 1881. 

3318. Furnaces, W. H. Poole, Bolton.—30th July, 


1881. 
3425. Clocks, H. J. Haddan, Kensington.—Sth August, 
1 


3801. Mutes, J. Chisholm and J. Clegg, Oldham.—I1st 
September, 1881. 

VeLocipepes, J. Humpage, London.—1st Septem- 

er, 1881. 

3885. FimE-EXTINGUISHING, W. R. Lake, London.—7th 
September, 1581. 

List of Specifications published during the 

week ending November 5th, 1881. 
533, 6d.; 1265, 2d.; 1327, 6d.; 1364, 10d.; 1399, 6d. 


1406, 6d.; 1407, 6d.; 1416, 6d.; 1423, 6d.; 1425, 10d.; 
1432, 6d.; 1435, 10d.; 1447, 6d.; 1449, 6d.; 1456, 6d.; 
1462, 10d.; 1463, 2d.; 1465, 6d.; 1466, 2d.; 1467, 2d.; 
1468, 2d.; 1470, 4d.; 1471, 6d.; 1473, 6d.; 1474, 2435 
1475, 4d.; 1479, 6d.; 1481, 6d.; 1482, 6d.; 1484, 2d; 
1485, 2d.; 1486, 6d.; 1487, 4d.; 1488, 1490, 4d.; 
1491, 2d.; 1493, 2d.; 1494, 6d.; 1495, 2d.; 1498, 6d; 
1499, 6d.; 1500, 6d.; 1501, 2d.; 1503, 6d.; 1505, 2d.; 
1507, 2d.; 1508, 2d.; 1509, 6d.; 1510, 6d.; 1511, 6d.; 
1516, 2d.; 1517, 6d.; 1518, 2d.; 1520, 2d.; 1523, 2d.; 
1524, 4d.; 1526, 6d.; 1527, 6d.; 1528, 2d.; 1529, : 
531, Gd.; 1532, 2d.3 1583, 4d.; 1536, 6d.; 1538, 4d.; 
1540, 8d., 1541, 1542, 2d.; 1545, 2d.; 1546, 4d.; 
1548, 1s.; 1549, 6d.; 1551, 6d.; 155 1553, 2d.; 
1554, 6d.; 1556, 2d.; 1557, 2d.; 1558, 2d.; 1561, 2d.; 
1562, 4d.; 1574, 2d.; 1606, 6d.; 1265, 6d.; 1712, 6d.; 


4d.; $326, 4d’; 3343, 4d.; 3388, Sd’; 3396, 6d. 


*.* Specifications will be forwarded by from 
the Patent-office on receipt of the amount of price and 
. Sums exceeding ls. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader k, her Majesty’s 
Patent-office, Southampton-buildings, Ch y-lane, 
London. 
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ABSTRACTS OF SPEOIFICATIONS. 


Prepared by ourselves expressly for Tae ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


588. Bicycres, &c., W. Mickelwright and A. 
G. Gladwyn.—8th February, 1881. 6d. 

This relates to the diminution of the jar caused by 
the trailing wheel, and consists in connecting this 
wheel to the forked end of the backbone, so that its 
bearing can move vertically in guides, a spring being 
interposed between the bearing and the fork. 

1265. Apparatus For UnNcoupiina, DeTacHINc, 
RELEASING, Siippine, &c., C. F. C. Morris and F 
H. Bennett.—22nd March, 1881.—(Void.) 2d. 

This relates to improvements on patent No. 1389, 
A.D. 1879, and more particularly to the “‘slip,” and 
it consists in substituting for two separate levers and 
cross pieces one member or part with an eye formed 
in the locking part, and taking into a spring locking 
and unlocking bolt or pin with ring-releasing attach- 
ment. 

132'7. Macazixe Heatinc Stove witH FLvEs FoR 
CIRCULATION OF AIR AND VENTILATION, 7’. Morgan. 
—24th March, 1881.—(A communication srom 0. 
Elterich.) 6d. 

The fireplace is arranged so as to enable different 
kinds of fuel to be burnt. Two grates are used, one 
having a vibratory motion so as to widen or narrow 
the spaces between the bars. The fire-pot is made in 
two parts with inner projecting ribs. The outer sheli 
can expand and contract freely. Flues, channels, and 
registers are arranged tu enable the ventilation to be 
changed into circulation and vice veisd. 

1864. Surps or VessEts, &c., J. H. Johns0n.—-28th 
March, 1881.—(A communication from Baron C. A. 
H.C. de Winter.) 10d. 

This relates to an improved system of shipbuilding, 
by means of which vessels for carrying wood may 
constructed with rapidity and economy, and it con- 
sists in forming such vessel from hard wood and soft 
compressed wo inte , such materials being 
afterwards available for building or other purposes. 
An iron framework binds the whole ther, and no 
caulking is necessary. The vessel is built up round 
the cargo. 

1899. MacHINERY FOR CoaTING OR CovERING METAL 
tic Pirates with Tin, &c., Matthews. 
March, 1881. 6d. 

This consists, First, of a rectangular vessel of cast 
iron enlarged at one end where the plates to be coated 


are fed in. The opposite end is shaped to receive a box 
for containing the finishing rolls, grease, and combs. 
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The vessel or tin pot is furnished with a movable plat- 
form suspended by rods from brackets, by which the 
platform can be adjusted to the required depth to suit 
the size of the plates operated on. There are fixed to the 
platform guides for guiding the plates from the end of 
the machine where the plates are fed in to the opposite 
or finishing end ; there are also a corresponding pair of 
guides placed above the platform; Secondly, two 
pairs of reciprocating plates furnished with teeth on 
their inner a oy and so fixed that when one plate of 
each pair is advancing the corresponding pair are 
receding, the receding pair withdrawing their project- 
ing teeth within the edge of the advancing pair ; 
Thirdly, a series of pairs of rollers formed on the end 
of vertical spindles. The machinery for giving the 
requisite motion to the rollers and other parts is fixed 
on a cast iron bed-plate lying parallel to the tin pot. 
1406. Means or Apparatus For CoaTinc SHEETS OR 
Pvates oF Metat, J. Lysaght.—30th March, 1881. 
Gd. 

A pair of rolls are employed to continuously feed 
forward the sheets which are to be coated over the top 
of a plate or frame which is heated bya furnace below 
it. Thesheets are by the rolls caused to move forward 
between guides which conduct them over the heated 
plate or frame to a second pair of rolls situated above 
the top of one end of a vessel containing the melted 
coating metal. The second pair of rolls pass the 
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sheets between a second pair of guides. These guides 
are within the vessel containing the coating metal, and 
conduct the sheets through the coating metal from one 
end of the vessel to the other, and deliver them 
upwards and out of the metal at the other end of the 
vessel. The foremost ends of the sheets as they issue 
feom the metal are, by means of tongs, attached to a 
rope or otherwise, connected to a pulley on a driving 
shaft which is above the vessel containing the coating 
metal, and are by the action of this pulley drawn up 
vertically out of the vessel at the same speed that the 
rollers feed it forward into the vessel. 

1407. Permanent Way or Raitways, C. Bergerson.— 

30th March, 1881. 6d. 

The ballast is buried in two parallel trenches at 1}ft. 
in width formed below the two rails of an ordinary 
line of railway. These trenches are filled with sand. 
The sleepers are formed of inverted troughs, placed 


longitudinally under each of the rails. They are tied 
together in pairs by a transverse tie bar. Each sleeper 
is formed with three jaws standing up from it along 
its outer side, with a hole through each for a screw 
bolt to pass through. Holes are formed through the 
rails at distances apart corresponding to the holes in 
the jaws of the sleepers. The rail joints are each 
arrauged to come over the centre of a sleeper, and the 
bolt of the central jaw of this sleeper passes through a 
somewhat oval hole formed half in the end of one rail 
and half in the end of the cther. 


1412. Carpons ror Iscanpescent ELEcTRIC Lamps, 
J. Scottand W. Akester.—3\st March, 1881. 2d. 
The inventors employ the fibre used by brush 
makers called kitool, and also coir or bass, surround- 
ing it with sand or charcoal during carbonisation, 
which is separated afterwards. 
1413. Sewace Works ror Drarninc, W. H. Denham. 
—lset March, 1881. 4d. 

This relates to the construction of sewage works, 
the utilising and disposing of sewage, house refuse, 
and scavenged matters, and the conversion of them 
into a fertilising natural manure ; also the purifying 
and disposing of ettiuent. 


1414. Leap or Decrite Pipes For 
Water Services, J. S. Rigby and J. Mangaall.— 
3lst March, 1881. 2d. 
is relates to the construction and adaptation of 

piping made of soft, ductile, malleable, or elastic 
metal or material for use as water services made 
transverse sectionally of such shapes as employ peri- 
meters, which enclose areas not more than eleven- 
twelfths of the area of a circle employing a perimeter 
of equal magnitude. 

1415. Maxvracrcre or Hats, H. J. Haddan.—3lst 
March, 1881.A communication from Dr. A. 

Vietzsche.)—{ Not proceeded with.) 2d. 

The material consists of feather shag, plush, flannel, 
or similar fabrics, upon which is applied one or more 
sheets of ordinary muslin. 

1416. Pyevmatic Revotvurion INpicaToRS AND 
Counters, A. Budenbergy.—3lat March, 1881.4 
communication from C. F. Budenberg and B. A. 
Schaeffer.) 6d. 

This relates to means for indicating the speed of the 
engine on steam vessels ata distance. A duplex air 
compressor is provided near and driven by the screw 
shaft, and it consists of an air-tight casing divided 
into two compartments, each containing a compressor. 
From each compartment a tube leads to a reservoir, 
also divided into two compartments, air valves being 
provided to allow a certain portion of air to be dis- 
charged. Variations in the speed of the engines pro- 
duce corresponding variations of pressure in the 
reservoir, and from the latter pipes lead to the indi- 
cator in the engine-room, and also to an indicator on 
the bridge or other distant part of the vessel. 

1417. Apparatus, M. D. Pass.—31st March, 
1881.—(Not proceeded with.) 2d. 

On the indicator spindle is placed a graduated 
dial instead of a needle. A stationary pointer is 
employed. 

1423. Apparatus ror Ferpinc MILLs AND 
Dressinc AND Puriryinc Macutinery, J. H. Car- 
ter.—3lst March, 1881. 6d. 

A is the ordinary hopper with movable slide B along 
the bottom of its discharge side; C is the revolving 
feed roller placed as usual below the bottom of the 
hopper ; D is the inner movable hopper, open at the 
bottom, and kept supplied with material through a 
pipe D! which rises up from it at the top. The 
material is preferably supplied to this pipe through a 


fiexible canvas tube. The material is discharged from 
the bottom of the hopper A by the feed roller C as it 
revolves, and is conducted to the rolls of the roller 
mills in the ordinary manner; E are projections 
standing out from the ends of the hopper D; these 
nny ag pass through slots in the ends of the fixed 

opper A. The projections E rest upon nuts F screwed 
on to rods G. The rods pass through holes in the top 
and bottom of small casings, and surrounding the 
rods are spiral springs I; the nuts F rest upon the top 


of these springs, and thereby the serve to 
support the inner hopper; K is a spindle mounted in 
bearings upon the back of the slide B; L L are 
pinions fast upon the spindle K, one near each of its 
ends. The pinions L L gear into racks M fixed to the 
hopper A. At each end of the spindle K is an arm, 
the extremity of which rests against the lower end of 
the rod G, the weight of the slide B, which can 

and fall in guides, being sufficient to keep the arm 
against the end of the red. 

1425. Manvracture or Screws, &c., J. Mackintive. 

—Sist March, 1881. 10d. 

This relates to casting screws and other articles in a 
complete form, and as applied to the production of 
nuts for bolts it consists in forming a number of metal 
patterns with a print, and fitting them with the print 
upwards on a plate furnished with pins, each to 
receive a pattern. The pattern plate has also lines of 
projections to produce “ gates” in the sand mould, 
and it is then surrounded by a hinged flask, filled in 
with sand, and submitted to pressure. The pattern 
plate is then removed, leaving the patterns behind, 
which are then removed in the usual manner and 
screwed cores placed in each nut cavity. The patterns, 
before being placed in the mould, are cleaned and 
oiled and coated with a fine slip paste made from 
loam and kaolin, and china-clay and gelatine, glycerine 
and water. 

1482. Deoporistnc WaTer-cLosets, &c., I. Morgans. 
—lst April, 1881. 6d. 

This relates to the removal of the obnoxious gases 
from water-closets, commodes, &c., and as applied to 
a water-closet it consists in forming at the upper part 
of the pana hollow ring perforated with small holes 
communicating with the pan, and connected to an 
ascending pipe, in which a gas-burner or oil lamp is 
placed, and causes an upward draught, so as to draw 
off the gas. 


1435. Macuivery ror Esciosinc MATERIALS IN A 
CoVERING OF CYLINDRICAL OR Prismatic Form, &c., 
W. A. &. Schonheyder.—1st April, 1881. 

The wrapping material,such as tape, webbing, paper, 
rubber, or other substance is coiled on a drum, from 
which it passes between guides, and below it, also 
between the guides, is a travelling chain with its 
upper surface grooved to the form of the covered 
article. The wrapping material is pressed into the 
groove and the substance inserted, and acted upon by 
a presser. The sides of the wrapper are then bent 
upwards into a U form, and one edge is bent down, 
the other first receiving a layer of paste and then 
being pressed down on the first side. 

1447. Improvements DyNaMo-ELECTRIC OR Mac- 
NETO-ELECTRIC AND ELECTRO-DYNAMIC MACHINES, 
C. W. Siemens.—lst April, 1881.—(A communica- 
tion from Siemens and Halske.) 64d. 

This invention refers toa machine in which separate 
electrical impulses are generated immediately after 
one another at different parts, and combined together 
in one continuous current. The diagram illustrates 
the action of the machine. The outer squares A B 
represent ten stationary fields of alternating polarity, 
and the inner ellipses A B represent the eight coils 
that revolve through them. The divided circle between 
these represents the commutator, having its forty 
plates arranged in five ups, each containing eight 
plates. The numbers between the cllipses indicate 
the wires that lead from the connecting wire of each 
pair of adjoining coils to the rings, and thence to the 
commutator plates. Thus, wire 1 is connected 


through its ring with all the five commutator plates 
marked 3, wire 2 with all five plates marked 8, and so 
on. Arrows + and — indicate the commutator 
brushes, All coils which are approaching fields marked 
with the same letters A to A, and B to B, have cur- 
rents set up in them in one direction, indicated by 
arrows X, and all coils approaching fields marked by 
different letters A to B, or B to A, have currents set 
up in the opposite direction. There will always there- 
fore be a diametrically dividing line, such as P M, to 
wards one end of which there f. an accumulation of 
positive and towards the other of negative electricity. 
This line always moves round in a direction opposite 
to that of the commutator, and with greater 
velocity. 

1449. Firecrates, Stoves, &, A. MacPhail.—2nd 

April, 1881. 6d. 

This consists in means for preventing down draught 
in chimneys, and consists in substituting for the 
grate and box a corrugated bottom and backing of fire- 
clay, the corrugations being curved forwards and 
downwards towards a bottom ledge or plain surface 
placed within a short distance of the hearth. Behind 
and above the fire-box is a brick or metal partition, 
through which are holes communicating with a space 
behind, the lower end of which opens into a flue com- 
pletely closed immediately over the fire, so that the 
smoke does not escape directly to the chimney. In 
front of the fire-box are fixed bars, which are ——_ 
vertically and curved over towards the fire. Below 
the bottom of the bars is a sereen with holes to admit 
air to the corrugated fire-box. 


1456. Avromaric Fire Extinouisuer, W. H. Beck,— 
2ad April, 1881.—(4A communication from L. C. 
Blon and J. Kratzenstein.) 6d. 

The piercer stem is provided with an elastic joint, 
and is connected to a movable back-plate, by means 
of which the bottle containing the acid is broken open. 


1462. MaNuracTuRING AND ARRANGING TYPES FOR 
Pristine Purposes, F, Wicks.—4th April, 1881. 
Id, 

A wheel or disc has in it a series of moulds corre- 
ee to the number of kinds of type to be made, 
the moulds radiating from the centre of the wheel. 
The matrices by which the types are formed are 
encased within the moulds so that they can slide 
therein. The periphery of the wheel being caused to 
revolve presents the orifices of the moulds in rapid 
succession before a reservoir of molten metal, so t 
each one as it passes is filled up, a vacuum being 
formed in each mould by suitable means. The 
matrices move outwards so as to eject the t 4 
which are passed forwards by a wheel or band, so that 
those of the same kind are brought into line, or one 
upon or behind the other. 


1463. Raisinc SunKkEN R. Hodgson.—4th 
April, 1881.—{ Not proceeded with.) 2d. 

Air-tight vessels are filled with water and sunk into 
position near the vessel to be raised, to which they are 
then attached, and the water being pumped out, their 
buoyancy is utilised to raise the sunken vessel. 

1465. Dovsiine Corton, &c , G. Bod- 
den.—4th April, 1881. 6d. 

This consists, First, in the combination of parts of 
a spindle in ring spinning and ring twisting machines, 
to ensure constant supply and circulation of oil over 
the bearings, facility for clearing and replenishing the 
oil reservoir, and for altering the height of the spindles 
without disturbing the position of the bolster carrier 
which is fastened to the ring rail; Secondly, in a loose 
bottom to the main oil cup to be in some cases 
for the easier cleaning of same ; Thirdly, in an arrange- 
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ment of footstep for spindles used in any spinning or 
twisting machines, whereby the oil is forced down to 
the point of the spindle ; Fourthly, a ring for ring 
spinning and ring doublin frames arranged so as to 

reversible, and secu’ to the ring rail; Fifthly, 
in a modification of the ‘‘ Rabbeth” sleeve whorl 
_— carrying an ordinary throstle flyer as shown 
in Fig. 2. 
1466. Licutinc Fires, &c., J. Sainty.—4th April, 

1881.—(Not proceeded with.) 2d. 

The flame from a lamp is acted upon by a blast from 

a blowing apparatus so as to direct it upon the coal 
to be lighted. The apparatus may also combined 
with a cooking vessel having flat sides, on to which the 
flame can be directed. 


1467. Recistertnc THE Distance TRAVELLED BY 
Bicycies, &c., C. Straker.—4th April, 1881.— 
(Not proceeded with.) 2d. 

The apparatus is fixed near the centre of the wheel 
with which it revolves, and consists of a weight, 
which drops twice and moves a ratchet wheel one 
tooth forward for each revolution, so as to set in 
motion a train of wheels, one of which carries a pointer 
moving over a dial. 

1468. CoLourtnc Beer, A. B. 
Worthington.—4th April, 1881.—(Not proceeded 
with.) 2d. 

The preparation to be used in lieu of malt or sugar 
for flavouring and colouring beer consists of barley, 
either malted or unmalted, to which a solution of 
saccharine is added during the roasting process. 
1470. Suaar, A. M. Clark.—4th April, 1881.—(A com- 

munication from J. B. M. P. Closson.) 4d. 

This consists in the method of forming the sac- 
charate of baryta by the employment of chloride of 
barium in lieu of caustic soda. 

1471. Compressine Cuarr Sacks, &c., G. Gilders. 
—5th April, 1881. 6d. 

The apparatus consists of a vertical cylinder arranged 
within a frame, so that it can be lowered into the 
sack, and is of suitable dimensions to contain the 

in a loose condition. A rammer passing 
through the cylinder and actuated by hydraulic or 
other power compresses the material into the sack. 


14°73. Pires anp Boxes or Traps ror Drains, 
&c., G. B. Jerram.—ith April, 1881, 6d. 

One part relates to jointing lengths of pipes, and 
consists in forming the sockets and spigots of tapered 
form, the spigot ge a smaller than 
the socket, and the s tween them being filled 
in with soft material to make a tight joint. The 
invention further relates to syphon-boxes or traps to 
prevent entrance of sewer gas into house drains, and 
consists in forming such boxes or traps with a de- 

portion at or about the middle of the length 
of the bottom and adapting a loose cross partition to 
slide in guides formed in the box or trap, the lower 
end of such partition ente the depression in the 
bottom, so as to form a liquid lute when the depres- 
sion contains water, sewage, or other liquid. 


14°74. Apparatus ror Layina Unpercrounp TELE- 
GRAPHIC, &c., Conpuctors, J. C. Mewburn.—5th 
April, 1881.—(Not proceeded with.)—(A communica- 
tion from J. Bourdin and General 8, 1. de Maltzoff.) 
2d. 


This invention consists of a carrying a reel 
on which the conductor is wound, and a kind of 
ploughshare, which makes a channel for the con- 
ductor, the latter running through a hole in the 
former as it advances, and coming eut at the rear in 
the channel formed. A flattening roller is re 
behind the share to replace the soil, and in front is a 
rotary coulter which prepares the furrow in which the 
share travels, 

14'75. Dwarr Wixpow or Screens, W. H. 
Dandy.—5th April, 1881. 4d. 

This relates to blinds or screens made of wood, and 
consists in making them of a number of vertical slats 
arranged side by side, being first cut to the desired 
size, and then ornamented by a fret saw er otherwise. 
The slats are secured to narrow of 
—= or both sides of the blind and near the top 
and bottom. 


14°79. Wire Heaps anv Jacquarp Harness, H. B, 
Barlow. - 5th April, 1881. 6d. 

This relates to a machine for making wire healds 
without cutting any wire to waste, which machine 
runs at a higher speed while twisting the wire than 
when discharging the heald and oye | in fresh 
A frame supports the shafts and the br’ ges, in which 
three loop-forming pinions revolve. twis' 
nippers, which hold the wire, consist of pairs 
nippers connected to the brid, , and opened and 
closed by cams on the main shaft. The eyeand 
the other oe are formed by a peg fixed on a hollow 
cam, which slides at one side of and revolves with the 
pinion. The peg slides across the axis of the pinion in 
a hole between two teeth, and the warp eye 
stretched by forcing the further through the hole 
beneath the twisting pinions. Each of the latter has 
two teeth longer than the others, and which rest on 
the og d of the spur wheel with which it gears, 
and which has no teeth, so that the pinions remain 
stationary during the of the retracting rod 
for discharging the heald and taking in a fresh wire, 
1481. Lowerinc, TRANSPORTING 

Ossects, F. Behrns and G. Unruh.—dSth April, 
1881. 6d. 

This consists mainly in the employment of an 
articulated framework on the principle of the “lazy 
oe. one end of which is attached to a fixed point, 
while the other is free and carries pulleys over which 
= travelling bands carrying buckets, the bands 

ing kept stretched by a movable regulation pulley, 
so that the free end of the “lazy tongs” framing can 
be moved nearer to or farther from the fixed end, and 
so cause the bucket to take grain or other material 
from or deliver it at points varying in distance or 
position. 

Svupaqueous Borne, 7. EBaglish.--bth April, 

8381. td. 

A rotating boring tube has at its end suitable 
cutters, and is steadied in a vertical or inclined posi- 
tion by a frame resting on the bed of the river or sea, 
the tube extending above the surface of the water, 
its upper end being supported in a bearing and driven 
by bevel gearing from a shaft on a suitable ship or 
vessel. 

1484. Expanpino Fire screen, C. Hoarburger.—oth 
Apri, 1881.—{Not proceeded with.) 2d. 

The screen consists of a number of strips or bars 
laid diagonally one over the other and articulated 
together, so that when expanded they form a trellis 
or lattice. 

1485. Compounp ror PreventinG Escape or Steam, 
Gas, WATER, OR AIR FROM JOINTS OF MACHINERY, 
&c., G. Tali and J. Daddy.—5th April, 1831. 2d. 

12 lb. of ordinary brickyard clay and 2 Ib. of pipe- 
clay are dried and mixed with 2 lb. of linseed oil, 2 lb, 
of blacklead, and 2 Ib. of whiting, the whole being 
sround into a fine poe. Water is added so as tu 
orm a paste, which is then used to form the joint. 
1486. Cuarrs, C. H. Chadbura.—5th April, 1881. 6d. 

The object is to form a chair with the seat and back 
spring supported behind, and which is capable of 
being used as an upright, reclining, and a rocking 
chair at will. The seat and back are made in one 
piece separate froin the legs or lower frame, which is 
made with an inclined upper surface with a 
front, below which are the legs, the highest part being 
at the front and the lower portion at the back. The 
seat and back are connected to the lower frame b; 
hinges or springs, so that it can be made to roc 
when desired. By inserting wedges the seat is 
rendered rigid. 


1487. Matters, B. G. P. Thomas.—ith 
April, 1881. 4d. 

This relates to the uction of a new induline, 
and consists of 100 Ib. diazoamidobenzine, 130 Ib. 
aniline hydrochloride, and 300 parts pure aniline, 
placed in an enamelled iron still and warmed to from 
40 to 50 deg. C, soas to transform the diazoamido- 
benzine into amidoazobenzine. The temperature is 
slowly raised to 110 deg. C., and maimtiined at this 
temperature for four or five hours, when 55 Ib. aniline 
hydrochloride is added, and the temperature raised to 
from 160 deg. to 170 deg. C., and maintained for from 
twenty to twenty-four hours. It is now allowed to 
cool, and then mixed with fifty gallons methylated 
spirits, and left to drain and filter, The insoluble 
portion is mixed with more spirit, and further drained 
until thoroughly washed, when it appears as glisten- 
ing crystals of a yellowish bronze colour, which is 
the hydrochloride of the new induline. 


1488. Macuine Guns, 7. Nordenfelt. —5th April, 1881. 
6d. 
This relates to improvements on patent 4901, 1880. 


Instead of the action block being one piece, it is 
divided into two parts, the fore part remaining 


stationary whilst the rear part alone has the sideway 
motion. The motion of the plungers, ins of 
being obtained by a slotted lever engaging a friction 
roller attached to the plate carrying the plungers, is 
obtained by a friction roller attached to the lever 
working in a slot in the P wae carrying the plungers, 
and the motion of the action block is obtained by the 
tail end of a lever en, ng a slot in the spring bar. 
The drawing is a longitudinal section of the m e. 


490. Manvracture or Fisrous MATERIAL FROM A 

VEGETABLE Propuction, W. R. Lake.—5th A 
1881.—(A communication from Corral, Tejado, and 
Corbera.) 4d. 

The a a which the fibres are obtained grows 
wild in southern countries, being known in Spain as 
“Vivaz,” and it grows beneath the soil without 
appearing above the surface. These ee Sf 
silky covering, which is the part to be 


dyeing, and consists of a vessel containing the dye 
with a — of pairs of wheels, 
between which the piece 

traverse to and fro, i dye being supplied to the 


devices, are 

applied to each selvage of the piece. 

1493. Fastenrxos ror Boots anp Suoss, J. A. Wells. 
—5th April, 1881.—(Not proceeded with.) 2d. 

This consists in securing metallic blades to the edges 
of the opening to be closed, and when these blades are 
brought together —_ are connected by means of a 
clip or clips, thus avoiding the use of laces. 


1494. Sream anp Sream AIR VaLvEs FoR RalL- 
way Brakes, J. Gresham.—6th April, 1881. 

By one arrangement a spindle is made to slide ina 
casing in which two cone seatings are formed, which 
cones are at the opposite end of a cylindrical part. 
The spindlc has two cone valves upon it, each cone 
with a length of cylinder attached of the size and to 
fit the cylindrical part between the said two cone 
seatings. When the spindle is moved in one direction 
and one cone is t its seating, the steam 


the boiler is cut off, and the other one valve on the 
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| 1491. Macutnery vor Dyerno Fasrics, C. 7. Smith, 
| S. M. Milne, and J. H. Binns.—5th April, 1881.— 
| (Not proceeded with.) 2d. 
i achinerv for rainbow or shaded 
| piece by means of the bottum or lower wheels o c 
| series, which dip into the dye liquor. To insure t 
| regularity the piece is conducted through the ma- | 
| chine as nearly as possible in a straight line, to insure 
i | which an endless spiked chain, temples, er other like 
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pindle being then away from its seating, a passage is 
opened between the steam brake cylinder and the 
exhaust or atmosphere. But when the spindle is 
moved in the opposite direction until the other cone 


is apie its seating, the passage between the steam 
brake cylinder poy hw is closed, and the steam 
from the boiler can entér and act upon the piston of 


the brake cylinder. 
1405. Sueer Sueans, J. Reaney.—6th April, 1881.— 
(Not proceeded with.) 2d. 

From a sheet of iron the form of a pair of shears, 
before being twisted and bent, is “punched” or 
“flyed” out, but the blades are made. wider or have 

jections at the back e, and this extended por- 
Fon is bent over, thus ma the bac 
and thicker than the front edge. A thin strip of steel 
is welded to the thin of the blade, and the whole 
twisted, bent, and finished in the ordinary way. 
1498. Caninets roR CONTAINING ASSORTMENTS OF 
TureaD, Spoois, &., R. Kerr.—6th April, 1881, 
6d. 


According to one modification the cabinet is in the 
form of a shallow box divided by partitions into com- 
ments, which, when the cabinet is placed in posi- 

ion for use, are vertical, so that the articles in each 
compartment fall towards the bottom. Each com- 
partment has a cover, by removin, which the whole 
compartment is uncovered, and a smaller cover 


for the of opening the compartment suffi- 
deni o w of the removal of one of the articles 
only at a time. 


14909. Treatment or Tosacco, J. Hopkinson and F. 
Wills.—6th April, 1881. 6d. 

This relates to the processes of heating or stoving 
and cooking tobacco, and consists in the use of a 
revolving hollow cylinder open at both ends, in the 
interior of which the tobacco is treated. A series of 

or oil burners are placed beneath the cylinder for 

e process of heating or stoving, and for coolin, 
moisture is continually applied to the outer surface o 
the cylinder, and ca' to evaporate rapidly by ex- 
hausting the air or by passing a rapid current of air 
round the cylinder, 


1500. Rome ror Tramways, &c., BE. Frére.—6th April, 
188 


In the dra’ A is the main portion of the rail; 
Al Al are the ; BB the longitudinal base 
S00) 


plates, which are rivetted or otherwise secured to 
pw flanges Al ; and C is a dowel formed with tapered 
ends. 
1501. Skates, R. H. Bishop and H. F. Hailes.—6th 
April, 1881.—{Not proceeded with.) 2d. 

This relates to a gripping device for the heels, and 
consists of two plates actuated by a slotted cam-plate 
worked by a lever arm. 


1508. ore Furnaces, H. A. Dufrené.—6th April, 
188 


a 


1. 5 
She Rested ape d in a separat: 
gas generator (for solid fuel) formed of three movable 
The blast arriving under the grate is divided 

to two parte; the one part serves for burning the 


fuel, the other part passes around the generator, be- 
comes heated, and passes above to assist in the com- 
bustion of the gases. If in place of solid fuel liquid 
fuel be employed t d which 


gas g 
will convert these products into gases, 
1505. Lane.—6th April, 1881.—(Not 


proceeded with, 
This relates to a parasol capable of being readily 
converted into a fan or into a carriage sunshade. 


1508. Raisinc Suprortinc Lapres’ Dresses, J. 
April, 1881.—{Not proceeded with.) 


Cords through loops on the skirt and others on 
a waist belt, the cords being so arranged that b 
a either of them the skirt is raised symanetzl- 


1510. Heets anp or Boots anp Suors, F. Hock- 
ing.—6th April, 1881. 6d. 
This consists in applying conical or tapered metal 
plugs or rings to the under or outside leather of the 
and soles of boots and shoes. 


1611. or Racks For Borties, J. Heaps. 
6d, 
A series of loose and removable trays are capable of 
pushed one over the other in a suitable box, or 
may be used as drawers to slide into recesses. These 
trays are divided by partitions on either side of a 
central bar arranged at an angle, so that the bottles 
lie horizontally, or nearly so, with their necks on one 
reg under the bar and on the other side above the 


1516. ror Looms, R. H. B. Thompson.—Tth 
April, 1881.—( Not proceeded with.) 2d. 

This consists in clipping the ends of the spindle 
firmly so that it cannot shake, and in arranging the 
‘a ng apparatus so that it can be adjusted verti- 


1509. Water Heaters Economisers, H. 
Schofield.—6th April. 

The waste heat from ‘the boiler is utilised to heat 

fo into the boiler. The 

heater is constructed of boiler plate approximating to 

the cross sectional dimensions of the boiler G, and 


tapered off to correspond with the coned portions of 

the outside rings. 

1529. Corp, Ropes, CaBLes, AND Oakum, A. T. Law- 
son.—Tth April, 1881.—(A communication from J. 
Coulson.) 4d. 

To render peace f elastic and supple under all 
variations of climatic influence the yarn from which 
com eq! pai of fir and naphi 
or their equivalents, and heated to a temperature of 
about 100 deg. C. 

1531. Breecu-Loapine, Fire-aros, P. 7. Godsal.—7th 
April, 1881. 6d. 

This relates to improvements on patent No. 979, 
A.D. 1880, and it consists in making forked exten- 


sion of the trigger guard lever act on the block 


sha) so that two or more of its surfaces form a 
we ion of the sides of the flue, and are subjected to 
e direct action of the furnace. The front of the top 
B of the heater overhangs the lower part, anda 
number of circulating tubes C connect the two parts. 
On top of the heater is an inlet pipe J, leading the 
water to a position near the bottom of the heater, or 
to a position higher than the circulating tubes. An 
—_ to the boiler and a safety valve are also pro- 
vided. 


151'7. Puorocrarnic Apparatus, &c., FOR SuUPPORT- 
ING THE HEAD AND Bopy, B. Edwards.—7th April, 
1881. 6d. 

A vertical frame supported on three feet has in front 

a vertical hollow column into which fits a bar, and at 

back is a hollow frame to receive a weight, which by 

a cord passing over leys is connec 

end of the bar, so as to counter! ce thesame. The 
can be secured in a fixed position by set screws. 

The top of the bar is attached to a horizontal arm with 

a socket, in which a second bar can be adjustably 

secured, the latter =. at its upper end the rod 

to which the head rest is secured. 


1518. Gas Vatves, G. Waller.—ith April, 1881.—(Not 
with.) 2d. 


A cast iron case is closed at bottom and fitted with 
——— cover furnished with a stuffing box and 
gland, through which a cranked shaft passes, its w 
part ——t and being fitted with a key or lever 
to turn it by, while its lower end works in a toe step. 
The crank is connected to the valve by an attachment 
free to slide between guides formed on the sides of the 
case. 

1520. Decoratinc Bricks, TitEs, &., BY THE USE 
or Mica, R. Applegarth.—7th April, 1881.—(A 
communication from B. A. L. Heureux.—(Not pro- 
ceeded with.) 2d. 

Delicate enamel is dissolved in water and spread on 
the bricks, and over it a coating of med water is 
laid and powdered mica sprinkled thereon. The 
whole is then gently baked in a cover or muffle, 
1523. VariaBLe Expansion VALVE GEAR FOR 

Stream Enaines, &c., J. McFarlane and T. T. M. 
April, 1881.—(Not proceeded with.) 


This relates principally to engines the s: of 
which is regulated by varying the cut-off, and it con- 
sists of improved gear to adjust more or less apart a 
pair of cut-off plates arranged to work on the back of 
an ordinary slide valve. A sae —— is used to 
determine the adjustments of the plates, but no power 
is derived from the governor for effecting the adjust- 
ments, and whenever the governor has acted its return 
to a normal position does not reverse the adjustment, 
but simply stops it on the speed being brought to its 
normal 


1624. Pickers, M. Holt.—7th April, 1881. 4d. 

This relates to pickers made of buffalo hides the 
—_ being to strengthen and enable them to be used 
either end forwards. The hide for the body and foot 
is folded as usual for an ordin: 
having cut out the back of the ‘‘ scoop” so as to 
leave only a bar along the top to attach the picker 
band, two holes are pierced in the front ends near the 
top, and in them are inserted the ends of a solid bar 
of hide to correspone with the back bar. It is placed 
in the machine and pressed and finished in the usual 
manner, the bar becoming, as it were, rivetted into 
its place, and being perfectly firm and strong. 

1526. Improvements 1n Evecrric LAMPS AND IN 
ELECTRO-MAGNETS APPLICABLE TO THESE, &c., J. D. 
F. Andrews.—i7th April, 1881. 
This invention is an improvement on the inventor's 
tent, No. 2321, dated 11th June, 1879, for electric 
ps in which plates or discs of carbon were used, 
and consists in the new method of forming the arc, 
in the case where two carbon plates are , the one 
fixed and the other on a frame pivotted below, so that 
the upper edge of the movable carbon plate can 
approach or recede from the fixed plate. e arc is 
regulated as follows:—In the base of the lamp an 
electro-magnet is fixed, the core of which is divided 
lengthwise into two parts ; one half is fixed and the 
other connected to the frame of the movable carbon. 
The coil surrounding these two half cores is in the 
circuit of the lamp. When no current passes, the 
weight of the frame and upper half core keeps the 
two half cores close together, the upper edges of the 
carbons being then in contact. But when a current 
through the coil and carbons, the one core 
repels the other, and the edges of the carbons are 
separated and the arc formed, Should the carbons be 
too far apart, the electro-magnet is kened, 


“scoop” picker and 


= central which is for 
se, the h ing bet ngs o 
the fork. To prevent the lock falling out of the gun 
one of the sides is extended downwards and has a 
vertical slot, with which the point of a screw a 
through the side of the th case engages an 

limits the extent of the play. The finger which bears 
against the hammer is formed without a tail-piece, 
when the trigger lever e open the 
gun it will cock the hammer, but when the r 
guard lever is returned to its normal position to close 
the gun the finger will be retained in its raised posi- 
tion and lock the hammer. 


1582. AGRICULTURAL AND OTHER Epce-Toots, &c., 
W. and M. G. Morgans.—ith April, 1881.—(Not 
proceeded with.) 2d. 

The blanks or moulds, instead of being acted upon 
by hammers, are passed through rolls, which reduce 
them to the desired form and weight. Instead of the 
rolls two long dies with convex faces may be used, 
having imparted to them a reciprocating rotary 
motion on adjustable centres. The invention further 
relates to hardening the blade, and consists in hol 
them firmly between two dies while cooling so tha’ 
they do not lose their shape. 

1538. Ramway Brake Apparatus, W. R. Lake.—7th 
April, 1881.—{A communication from E. Schrabetz.) 
—(Not proceeded with.) 4d. 

Gravity is employed to prod the req 
pressure by means of a weight applied to each vehicle, 
and which is counteracted when the brake is not in 


1536. Execrric Lamps J. L. A. Dupont-Auberville.— 
= April, 1881.—(4 communication from V. Delaye.) 


In this lamp the carbon-holders F are placed in 
upright supports, and a horizontal motion is given to 
the carbons by the weight L. The arc is formed 
between the carbons I, while the abutments K—made 


of some ry ma —become incandescent, 
Ach k 
pa . 


thus increasing the power of the light and causing it 

The current enters by posts N 
through the carbons by plates P 
provided with friction rollers R. Great steadiness is 
claimed for this light. 


1538. Treatment oF PAPER FoR Pur- 
poses, H. J. Haddan.—8th April, 1881.—(A com- 
munication from J. J. D. Hutinet and P. BE. Lamy.) 


This relates to preparing photographic 
means of gelatine containing argentic ont 
consists in applying to such paper a second coa’ of 
a varnish or solution of tinous, gummy, 


minous, or similar substances being insoluble = made 
insoluble. 


1540. Raitway Pornts, H. Whitehead and T. Dodd. 
—8th April, 1 


1. 
The object is to cause the points to work verticall 
instead of horizontally. B is the left-hand fixed rail, 
and B! the corresponding movable rail; and C is the 


right-hand fixed rail, and Cl the corresponding 

movable rail, the two movable rails being actuated so 

that when one is raised the other is depressed. 

1541. Gas Enornes, L. Bénier.—18th April, 1881.— 
(Not proceeded with.) 2d. 

The combustion of the gaseous mixture instead of 
taking _ in the cylinder, and during the up-stroke 
takes p in a small chamber separa m the 
cylinder by a valve, the mixture being forced into 
such chamber by a pump. 

1542. Rovine De.ivery MecHaNisM oF DRAWING 
Frames, CaRDING Enoines, &c., B. Hunt.—8th 
April, 1881.—{A communication from J. Pollit.— 
(Not proceeded with.) 2d. 

This consists in a device for so directing the slivers 
to the coilers, po By wg they are directed into the 
receiving cans, that the passage of the sliver from the 
rollers to the orifice of the coiler, and through the 
inclined passage of the same shall not be interrupted. 
1545. Morsrenrnc, CooLinc, AND Puriryine Arr, J. 

C. Mewburn.—8th April, 1881.—(A communication 
from A. J. Desmarest, P. Cosnard, and E. and P. 
Sée.)—( Not proceeded with.) 2d. 

A current of steam or compressed air is used 
to reduce spray or atomise water, which by 
with the atmosphere either heats or cools an 


and 
the cirbons made to approach, and vice versd. A full 
description and illustrations of these lamps will be 
found in our issue for the 9th September. 

152'7. Errectinc CoNCENTRATION AND CRYSTALLISA- 
TION OF Sopa J. Imray.-7th April, 
1881.—(A communication from J. Buffet.) 6d. 

This relates to the concentration of soda solutions 
by evaporating in vacuo in successive s , 80 as to 
se te the carbonate from the caustic , and to 
effect crystallisation of the former by means of ap) - 
tus arranged to operate continuously without veaubing 
the calcination and second solution and concentration 
that are usually employed. 

1638. OTHER PIPES OR 

uBes, W. T. Sugg.— il, 1881.—(Not 

ends pipes jo are 
between an internal ring or thimble, and two Eppes 
rings or sockets drawn together by screws or bolts and 
nuts. The external rings have an external flange, and 
are slightly conical internally. One of them is placed 
on each length, and they are secured together by 
screws ugh the fia The internal 
ring is of lead with a core of hard metal, and it is 


istens and purifies the same. 
1546. Menstrvuat Apparatus, F. A. C. Grebert.—S8th 
April, 1881. 4d. 

The is composed of a bag of pliable fabric to 
contain a sponge, and is connected by elastic tapes at 
back and front to a waist band. 
1548. Macuings, J. W. Ramsden.—8th April, 

1881. 1s. 

This relates to improvements on patents No. 1085, 
A.D. 1877, and No. 4430, a.p. 1880, and it consists of 
an improved means of imparting motion to the 
“ whirl” or rotating looper in the nose of the horn of 
sole-sewing machines, whereby the whirl is rendered 
stationary while the waxed thread is being drawn 
through its eye. A rotating cam and adjustable stud 
are employed for transmitting motion from the 
inclined t of the horn-sewing machine to the 
looper. A hooked needle set excentrically in its bar 
receives an axial as well as a reciprocating motion and 
acts in combination with a rotary shuttle formed with 
a segment-shaped vertical projection, whereby the loop 
of the needle is so presented to and caught by 
the nose of the shuttle as to render the use of the 
“divider” y. A reciprocating needle bar 
is caused by a reciprocating feat! d socket to turn 


in its bearings for the purpose of ting the 
rcing edge of its needle at any d inclination 
the line of traverse of the work, and thereby pro- 
ducing “ cast” stitches or stitches which lie parallel to 
one another. A reciprocating shuttle carrier is actu- 
ated bya cam on the cam 't, and turned to advance 
the shuttle towards the needle when the loop is fully 
formed, thus avoiding the use of a divider. 
1549. Raisinc a Nap on Woven Fasrics, &., J 
Worrall.—8th April, 1881. 6d. 


The object is to provide an ent of 
machinery, which by simply g the carding 
rollers , or vice versd, will enable the nap to 


be raised or finished in a more efficient manner, and 
it consists in the application to a pile-raising and 
finishing machine of a sli frame capable of 
vertical adjustment for traversing the card rollers or 
brushes over the fabric, the latter at the same time 
receiving a rapid rotary motion. 

1551. Inpicators ror Enoines, &., W. 

Stroudley.—9th April, 1881. 6d. 

This relates to improvements on patent No. 1211, 
A.D. 1879, and it consists of two cylindrical vessels A 
secured to casting B forming the casing of a centri- 
fugal pump C, the bottom of one vessel communicating 


t 4 


& 


directly with the circumference of the pump casing, 
and the other with the centre of same. In each 
cylinder works a float F connected by cords with the 
opposite sides of a grooved pulley H, the axle of which 
carries a pinion gearing with a vertical rack moving 
in guides and carrying a pencil. 

1552. Scrarinc Suips’ Borroms, J. Westberg.—9th 

pparatus f ping shi 
re ai or scra) 
bottoms when afloat, and consists in means for 


pressing the scrapers the sides and bottom of 
the ship as they are dragged to and fro. For this 
or flaps are ed to the back of the 


¢ carrying the scrapers, and when the frame is 
pulled in either direction one of the flaps falls down, 
and by the resistance it offers in through the 
water, the scrapers are forcibly against the 
sides of the vessel. 


1553. Portaste Rack Saw Bencu, J. Grills.—9th 
April, 1881.—(Not proceeded with. 
This relates to a portable rack saw bench to enable 
timber to be cut up into planks, &., on the spot 
where it is felled. 


1554. Piaren Printinc Presses, 4. Godfrey.—9th 
April, 1881. 6d. 

The platen beam is actuated so as to give it an in- 
throw, and for this purpose the arms support- 

ing it are formed with a second joint at a point 
between the primary axis and the beam, and in a line 
with the face of the platen. On the frame in the 
space of action covered by the supporting arms studs 
are placed, so that when the beam has moved a 
certain distance those portions of the arms below 
their second joints come into contact with the studs, 
and form stops to vent the further movement in 
that direction of such portion of the arms, at which 
time the continued semi-rotation of the beam is taken 
up by the arms projecting from the second axis, 
which being nearer the centre of motion imparted by 
the cranks, causes the platen to open out to a position 
nearly at right angles to the face of the e 
invention further relates to a s' arrangement of 
“‘frisket ” fingers or springs; to the inking apparatus; 
= the securing of the blanket to the face of the 


1556. Brakes ror WirE Hawsers, &., W. H. Wise. 
—9th April, 1881.—(Not proceeded with.) 2d. 

Around a stout bar or cylinder a spring is wound, 
intervals being left between the coils to receive the 
hawser. The coil is attached at one point to the bar 
or barrel, and its ends are attached to cylindrical 
buffers capable of sliding on the bar, being guided by 
helical grooves, so t they may rotate and move 
towards each other and take up the slack of the coils. 

By causing the coils to close up (by means of a screw 

and hand wheel) the hawser is nipped. 

1557. Wixpinc, Rovine, DouBLING, AND TWISTING 
Fisrovus Susstances, J. L. Lee.—9th April, 1881.— 
—(Not proceeded with.) 2d. 

This relates to means for stopping the spindle when 
the yarn or thread breaks, and also stopping the 
action of the drawing or delivery rollers. 


1558. Courtine Apparatus, &., J. 0. O'Brien.—9th 
April, 1881.—( Not proceeded with.) 2d. 

This relates to improvements on patent No. 543, 
A.D. 1879, and it consists in constructing the fork in 
line with the shaft, but the prongs projecting at right 
angles to the plane in which the cranked bar or = 
covering the link lies, and at an angle of 135 deg. wi 
the stock; and the link lies against the stick, the 
fork merely serving to guide the link and prevent it 
slipping off. Two wedges are placed on each fork to 
prevent the link slipping. The invention also relates 
to mounting lamps so that they may be turned round 
in any direction. 

1561. Merauiic Roap Gutters, W. and J. Lawley.— 
1881.—(Not proceeded with.) 2d. 

This tes to gutters to cross pathways anu convey 
water from houses, &c., to the ordinary gutter, and it 
consists in making them with an open top to be fitted 
= a removable cover, so as to facilitate cleaning 
ou 


1562. Soap, H. H. Lake.—9th April, 1°81. +A com- 
munication from Benno, Jaffé, and Darmstaedter.) 


4d. 

This relates to a process for the manufacture of 
soap, chiefly designed to recover glycerine from the 
residue, and it consists, First, in the employment for 
separating soap from the soap liquor, of sulphate of 
soda or other alkaline sulphate to facilitate the 
recovery of pure glycerine from the spent lye; and, 

mdly, in the employment of hydric sodic sulphate 
for neutralising the lye (produced in separating the 
soap from the soap liquor by en ses of soda) for the 
recovery of sulphate of soda as a bye-product. 
1574. Mepicinat Compounp For Burns, &c., 
Harris.—11th April, 1881. 2d. 
The compound to be applied to burns, scalds, &c., 
ists of 1 part phor, 12 parts tincture of opium, 
20 parts spirits of wine, and 128 parts linseed oil. 
1606. Traction Enaines, A. M. Clark.—12th Amil, 
1881.—(A communication from A, 0. Frick.) €d. 

This relates to the structure of the framework ai d 
means for hanging the boiler thereon to compens: te 
for expansion; to connecting the engine and tle 
frame so as to avoid working strain on the boiler 
sheets; to the construction and arrangement cf the 
front truck ; to the means for guiding the engin, and 
to the construction of the traction wheel. A pur or 
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1507. Cookine anv DisHinc up Mzat, &c., J. Hall.— 
j 6th April, 1881.—(Not proceeded with.) 2d. 
{ The meat to be boiled is placed in a tray and placed 
inside a kettle or saucepan containing a small quan- 
tity of water only, so that the meat is cooked by 
steam. 
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iron sills A extend from the front truck to a dist, 


in rear of boiler, and form the main frame, the plat- 
form for driver being beyond the rear of engine and 
also the water tank B. These sills are connected at 
point X on each side to the boiler, and are further 
supported by strap C (which bears the weight of the 
boiler), and by an expansion joint on the front truck. 


To the sills vertical plates D are bolted, and each has 
a slot to fit over and brace the axle of the hind wheel, 
and is connected to the engine frame G and the bear- 
ings for counter-shaft F. The steering chain is 
fitted with elastic links Y soas to relieve the gear from 
sudden strain. 
1652. Propevuinc Surps or VEssEts, J. H. Johnson.— 
14th April, 1881.—{A communication from J. B. J. 
d' Arembecourt.) 6d. 

One or more pump barrels are arranged horizontally 
at the stern of the vessel below the water-line, the 
outer ends being open to the water. In the barrels 
are pistons worked from a suitable motor in the 
vessel. 

1712. Iprovement OpomeTers, S. Ritchie.— 
20th April, 1881. 6d. 

The object of this invention is to measure distances 
run with bicycles and similar vehicles, the apparatus 
in the former case being applied to the axle of the 
wheel, and revolving with it. The apparatus con- 
sists of a pair of magnets with their north poles in 
contact and their south poles also in contact ; these 
are fixed inside a carrier, said carrier being attached 
to the axle of the wheel. Near the magnets is fixed 
by its middle a short magnetic needle, and so 
arranged as to move a train of wheels, the last one 
of which acts on an index hand. The force of attrac- 
tion and repulsion of the magnets whilst the bicycle 
wheel revolves causes the magnetic needle to make 
one revolution for each revolution of the wheel, and 
the index hand to mark off on an indicator dial each 
revolution run. 
$161. Looms, H. J. Haddan.—20th July, 1881.—(A 

communication from L. J. Knowles.)—(Complete.) 
6d. 


This consists partly in the employment in a closed- 
shed mechanism of angle levers, and which are con- 
nected with the heddles, and are located in an elevated 
frame at one end of the loom, the mechanism for 


shifting the angle or heddle levers and for directing in 
which way they shall move being within the angle of 
said lever. It also consists in the combination of 
angle heddle levers and mechanism for working them 
in closed-shed looms with the compound levers of a 
drop shuttle-box motion, both the mechanism for 
operating the heddle lever and the mechanism for 
operating the compound levers, including the pattern 


mechanism for both, being within the angle of the 
heddle levers. Fig. 1 is a sectional elevation, and 
Fig. 2 is a partial elevation, taken upon the back side 
of the loom, showing more especially the connection 
of the drop shuttle-box mechanism with the heddle 
mechanism. 

3269. Crecctar Macurxes, J. Bradley.— 

26th July, 1881.-—(Complete.) 10d. 

This relates to a knitting machine adapted to auto- 
matically manipulate two, three, four, or more colours 
so as to throw them successively into and out of 
action with the needles, and arrange the strips in any 
required order and make them of any desired width. 
3278. ArtiriciaL Tootn Crowns, S. Pitt. — 26th 

July, 1881.—(A communication from C. M. Rich- 
mond.)\—{Complete.) 6d. 

This relates to the application of an artificial tooth 
hile in the mouth. 


a tion between it and the crown, being retained 
securely in a recess formed in the root by means of a 
suitable cement. 


2670. Osrarntnc Motive Power, B. J. B. Mills.— 
18th June, 1881.—(4 communication from J. 
Lunant.)—(Complete.) 4d. 

This relates to obtaining motive power by expanded 
air, and is based on the compression of air to a high 
pressure, and then heating and so expanding the same 


I 
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by the combustion of petroleum therein. The pump 
A compresses air into reservoir B with two compart- 
ments alternately communicating with regenerator D 
by means of disc E, which is caused to rotate. The 
a communicates with valve box H of 
cylinder I through a cock carrying a burner fed with 
petroleum from a reservoir in which the pressure is 
equal to that of the valve box. 


3326. Operatic Vatves, H. H. Lake.—30th July, 
1881.—(A communication from F. B. Rice and §. A. 
Murphy.}—{Complete.) 4d. 

This relates to automatically eating the valve of 
an engine to adapt it to varying loads, and consists in 
a rock-shaft passing through the crank pin and having 
an a pin lw connection with the valve rod in 
combination with a governor arranged within the 
crank disc. A is the crank disc of an engine ; B, 
governor weights connected to arms C; pivotted to the 


disc E is an arm pivotted at one end to one’arm C, 
and at the other to a triangular-shaped plate F con- 
nected by arm G to the other plate C. To plate F is 
connected the rock-shaft I ns through the crank 
pin and connected to an arm fi! with an excentric 
pin to which the valve stem is connected. 

3396. Car Covpiines, A. J. Boult.—5th August, 1881. 
—(A communication from J. H. Hunt and F. W. 
Jones.)\—{Complete.) 6d. 

This consists principally in a draw head formed in 
two parts which are united upon a vertical central 


FIG.1. 


longitudinal line, and are adapted to yield to lateral 
pressure and release the link. Fig. 1 shows the 
different parts of the 9 oy 4 de ; and Fig. 2 
the whole coupling with the drawing link in its locked 
position. 


SELECTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


246,694. Apparatus ror Castinc HoLtow ARTICLES 
tN METALLIC MouLps, Ferdinand Tellender, Weners- 
borg, Sweden.—Filed June 18th, 1881. 

Claim.—{1) An apparatus for casting hollow metallic 
articles, consisting of a hollow having a 
removable key, and of a metallic mould supported 
thereon, said mould ha’ a metallic core which is 
guided in a top opening of the base part, substantially 


as specified. (2) In an apparatus for casting hollow 
metallic articles, the hollow base part Al, ha’ a 
horizontal removable key B and vertical 
standards H, with a i¢ mould A having a core 


C, which is guided in an yume in the top of the base 
part and adapted to be dropped into the same, sub- 
stantially as and for the purpose set forth. 
246,858. Revrer VatveE ror Steam ENGINES, James 
Aitchison, Cleveland, Ohio.—Filed April 16th, 1881. 
Claim.—({1) The combination, with a relief valve and 
a spring Seating to force it away from its seat, of a 
safety valve and a s « tending to retain it against 
its seat, substantially as set forth. (2) The combina- 
tion, with a safety valve provided with a relief valve 
seat and a spring for holding the safety valve against 
its seat, of a relief valve adapted to fit the seat on the 


246858 


safety valve and a spring operating to force the relief 
valve away from on substantially as set forth. 
(3) A steam cylinder valve, the same being provided 
with a relief valve and an auxiliary safety valve, said 
relief valve being adapted to be locked either in an 
open or closed position, substantially as and for the 
purpose shown and described. 
246,870. Top Rott ror Spryninc Frames, Alexander 
F. Crichton, New York, N.¥.—Filed November 26th, 


1879. 
Brief.—The top drawing roll consists of a metallic 


boss having a groove in its rim, in which is cemented 
two or more layers of leather, said roll being loosely 
mounted on a stationary spindle. 
Rock Macuines, Milan C. Bul- 
lock, Chicago, Ill.—Filed January 27th, 1881. 
Claim.—(1) In a rock drilling hi e bi 
tion, substantially as before set forth, of the front 
standard provided with a ring flange, the plate seated 
and adapted to be rotated on said flange, and the 
movable yoke, the parts being so arranged that the 
yoke carrying the swivel head and its attachments can 
be moved out of the way of the drill when the latter is 
to be withdrawn from the drilled hole. (2) Ina rock 
rilling hine, the bination, sub tially as 
before set forth, of a “ge of trunk engines arranged 
at right les to each other and — @ crank 
common to both engines, the crank t, the hoistrig 
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operating the drill. (3) In a rock drilling machine, 

combination, substantially as before set forth, of 
the crank shaft, the hoist drum mounted to revolve on 
the drum shaft, motion transmitting mechanism, and 
the excentrics on the drum shaft. (4) In a rock 
drilling machine, the combination, substantially as 
before set forth, of the front standard provided with 

a oe | flange, the swivel head, the hinged yoke, and 

the plate, to which the yoke is hinged, said plate being 

adapted to be turned so as to change the position of 
the hinge. 

246,967. Apparatus FoR CHARGING PORTABLE 
FouNTAINS WITH AERATED BEVERAGES, John Mat- 
thews, New York, N.¥.—Filed July 6th, 1881. 

Claim.—({1) The cock F, constructed with three or 


[246 957) 


arranged above said shaft, and the feed screw for 
the 


more tubular branches, and with the inclined or 


obliquely placed valve facing an oblique valve seat, all 


arranged so that by ‘said valve communication with 
only one of said branches can be shut off or established, 
as described. (2) In a soda water apparatus, the com- 
bination of the gas reservoir B and water reservoir Bl 
with the gas pipe G G? and water pipe H H?, and with 
the fountain E to be charged, all arran, for opera- 
tion substantially as herein shown and described. (8 
The combination of the charging reservoir B B! an 
connecting pipes G G? and H H? with the fountain E 
to be charged, and with the pivotted weighted plat- 
form P, upon which the fountain E is placed, sub- 
stantially as specified. (4) The combination of the 
tilting platform P, having the projection. thereon, 
with the weighted lever R, rock shaft O, having lever 
and cranks, and with the valves L and N, all 

for operation substantially as specified. (5) The com- 
bination of the fountain E with the tilting platform P 
and with the supply pipes G? and H®, having valves L 
and N, all arran, so that when the fountain is full 
and weighted the said valves will be automatically 
closed, substantially as specified. (6) The combina- 
tion of the elastic pipe G2, which connects the pipe G 
and fountain E, with the metallic curved jacket 8, 
substantially as described. (7) The combination of 
the tilting platform P, adapted to receive the fountain 
E, and provided with the projection T, for closing the 
valves L N, with the projecting graduated arm Y and 
weight Z, substantially as specified. (8) The combina- 
tion of the tilting platform P and mechanism, sub- 
stantially as described, for automatically closing the 
supply valves with the flexible connecting pipes 
G? H®, curved metallic jackets 88, and suspension 
springs D2, substantially as specified. (9) The plat- 
form P, provided with the cross bar L?, formed into 
knife edge pivots L at its ends, in combination with 
the supporting brackets N and covering shield P, sub- 
stantially as described. 


24'7,088. Process or MANUFACTURING CARBONS, 
Hiram S. Maxim, Brooklyn, assignor to the United 
States Electric Lighting Company, New York, N.Y. 
— Filed 6th April, 1881. 

Claim.—(1) The process of manufacturing carbon 
conductors for electric lamps, which consists in cut- 
ting the blanks from fibrous material, carbonising the 


same, bending the carbonised strips into the desired 
shape, and then electrically heating them for givin, 
them a permanent set, as described. (2) The meth 
herein described of fixing a carbon strip in any form 
to which it may have been bent, by subjecting the 
same while bent to the action of an electric current 
in an atmosphere of carbc gas or vapour, sub- 
stantially as set forth, 
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The crown is composed of a porcelain cutting face 
backed with metal, and having a metallic ring from 2 
which a pin projects and enters the root, so as to form PO a 
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THE PARIS ELECTRICAL EXHIBITION. 

No. XIV. | 

In our last impression we described Hopkinson’s 
electrical hoist, exhibited by Messrs. Latimer, Clark, Muir- | 
head, and Co. The same firm exhibited adynamo machine | 
designed by Mr. Andrews, The object of the designer is | 
to obtain simplicity of construction without sacrificing | 
efficiency. Fig. 1 shows a perspective view, and Fig. 2a | 
section of a 6-light machine, which, we understand, will | 
be shown at the forthcoming Exhibition at the Crystal | 
Palace. The field magnets are built up by means of two _ 
castings, Which form two complete horseshoe ets, the | 
like poles of which are combined in one casting. The 
faces of these magnets are presented to the armature, | 
and the extremities are connected together by the ribs 
outside. Round each of the poles is p a coil of 
No. 10 wire, which is first wound on a wrought iron enve- 
lope, and then slipped upon the pole piece with the enve- 
lope. In_consequence of the large mass of iron consti- 


tuting the poles, there is a probability of a pole of 


opposite character presenting itself in the centre, and | I 


- revent this the extreme part of each pole is cast 
ollow. 


The armature consists of a long cylinder with radial 
projections, round which coils of wire are wound. The 
armature is shown in section in Fig. 2, and in elevation in 
Fig. 3. The cylinder is built up of a number of stamped 
stars of No. 16 B.W.G., which are separated by tissue 


paper to give ter facility to the etic changes, and 
the iron. These stars are threaded upon the spindle with 
their radial arms corresponding in position, which thus 
form cores for the insulated ae of wire wound length- 
wise round them. Upon rotation of this armature between 
the poles of the field magnets four currents are 
generated in each coil during each revolution, which are 
carried to a suitable commutator and collected by brushes. 
There are twelve of these coils, and those opposing each 
other are joined into pairs by their united ends, the twelve 


coils thus making six pairs, each pair having its own com- 
mutator, ap ap of two insulated , one for each of 
the outside ends of the pair of coils, part of the com- 


mutator consists of a cast brass ring somewhat resembling 
half a split key-ring, as shown in side view Fig. 6. Two 
of these rings fitinto each other, and resemble a complete key- 
ring, with, however, the two parts insulated by vulcanised 
fibre from each other. This compound ring, Fig. 4, is fitted 
upon a small drum of wood with twelve equidistant holes 
pierced through it as in Fig. 5, which shows a com- 
plete commutator for one section of the armature. The 
twelve ends from the six pairs of coils are passed through 
the twelve holes in the wood as each commutator is slipped 
upon the spindle. The ends for each commutator are con- 
nected to their respective parts by the small boss cast 
upon each ring. As each commutator is seer upon the 
spindle of the armature, the connecting is brought 


| one-twelfth in advance of its neighbour, in order that the 
same end shall not pass into two commutators, Thus the 
ends of all the coils pass through the wood of all the com- 
mutators, but they can only become electrically connected 
with their parts, which renders the connection very 
simple. From this it will be evident that the pair of 
brushes for each commutator must be side by side and on 


ANDREWS’ DYNAMO MACHINE. 

the top, this position givi t facilities for adjustment. 

t will be that the 
followed admits of six circuits, one of which is used to 
excite the field magnets. The remaining five circuits can 
be connected as required for the particular purposes in 
hand, thus can be used as five separate circuits, or quan- 
titatively, or in series as desired. 

Besides the machine Mr. Andrews has designed an 
electric light indicator. This indicator is shown by Messrs. 
Clark, Muirhead, and Co. It takes the place in the 
electric light circuit that the ordinary galvanoscope does 
in a telegraphic circuit. It indicates at all times whether 
a current is circulating, and to within half-a-veber its 
amount. Fig. 7 shows a board of such indicators 
arranged for four circuits. Fig. 8 shows the construction 
of the indicator. It mainly consists of a coil of wire 
wound on a brass box. Fitted into this, but removable 
from it, are two brass pieces connected together by the 
fixed half of an iron core. The other half core is hinged 
at its centre, so that the combination somewhat resembles 
a pair of scissors. To the movable half-core is attached 
an index, which by means of a scale indicates the quan- 
tity of current passing. The magnet being made entirely 
of soft iron, and there being no permanent magnets 
employed, there is no liability of the constant, which may 
be taken once for all, being altered by strong magnetic 
influence. The instrument is altogether very simple and 
hardly liable to get out of order, and will no doubt be 
found useful in all electric light work. 


THE LIMITS TO SPEED. 


By Proressor OsBorNE Rernoups, M.A., F.R.S 
No, IL 


To obtain an idea of the effect of accelerations, we may 
take an instance of a moving machine, and supposing its 
speed to increase, consider which of its parts would give 
way first. The locomotive seems to afford the t 
example. Imagine, then, a locomotive to be started down 
a long incline with the steam fully on ; what pen of the 
machine would give ie | first? In the case of an engine 
with its wheels coupled, the question may be answered 
with certainty. The coupling rods would be thrown off 
not generally known, this has been 
shown both theoretically and practically. Anyone with 
the smallest mechanical insight, observing from a distance 
a coupled engine in motion, cannot fail to perceive that the 
— up-and-down motion of these rods, which are held 
only at the ends, must call for t strength to prevent 
them breaking in the middle. That the strength so called 
for approaches the actual —— of the rods can, of 
course, only be ascertained by definite calculation. Six 
years ago the case of one of these rods was taken as an 
example to illustrate to the engineering class at Owen’s 
College the effect of accelerations, and the result of the 
calculation then made was to show that the strength called 
for when the engine was running at 70 miles an hour was 
nearer the limit im by the actual strength of the 
material than is usually considered safe in estimating the 
size of such structures. Thus, instead of 10,000 Ib., the 
stress amounted in this example to 15,000 1b. The fact 
was surprising enough to arrest attention, and raise a 
question as to the considerations which had led te the 
2 prewncoe of these rods. On reference to the text-books 
and manuals it was found that the effects of accelera- 
tions had no place in them, so that it would appear that 


engineers have had no rule to go by but that of experi- 


ence ; or, in other words, that the dimensions of these rods 
have been arrived at by the process of trial and failure. 
All these facts considered, the matter seemed one of no 
small mechanical interest. For apart from the importance 
of these rods and the desirability of supplying a theoreti- 
cally derived formula in ey of empirical rules, the expe- 
rience of the fitness of these rods has been so ample that 
as soon as we are in a position to calculate the stresses in 
their material they furnish a very important test as to the 
factor of safety for such parts of machinery. Thus,it appears 
that while a rule has been laid down that a certain stress is 
the greatest which the iron in any important part of a 
machine should bear, these very a 4 a parts have 
been unwittingly allowed to bear, and have borne safely, 
half as much again as that given by the rule. That the 
stress in these rods may be as great as ap from 
theoretical consideration, or, at least, that they are the 
parts of the engine which first give way when an undue 
speed is attained, has been confirmed by the records of 
railway accidents. Shortly after the first investigations 
were made, a train having on it three similar coupled 


engines ran away down an incline, the brakes being over- 
powered, and eye-witnesses described how the first 
symptom of disaster was the fiying off of the coupling rods 
from one of the engines, those from the others following 
immediately after. In 1878 attention was called to these 
facts at a meeting of the Manchester Literary and Philo- 
— Society, and they excited the interest of Dr. Joule, 
who has kindly sent the author published accounts of 
several instances of the failure of these rods in cases of 
high speeds. Amongst these was the following extract 
from a letter published in the Manchester Courver. The 
— occurred on the Cheshire line from tore 
to Liverpool, on which the speeds are very high. 
The author of the letter has Sealy used the term 
connecting rod in the sense of coupling rod. “Shortly 
after we had passed one of the small stations on the 
way, and before reaching Warrington, the connecting rod 
of the engine, or some other material portion of that part 
of the mechanism, became broken, and flew off with such 
force as to strike the embankment on the near side, and 
thence rebound with terrible power into the window of 
one the third-class carriages immediately behind, com- 
pletely smashing in the woodwork, as well as all the glass, 
to the great danger of one or more passengers within, but 
who escaped uninjured. I was a passenger on another 
occasion, on the same journey, when the connecting 
snapped in two, and the two pieces continued to whirl 
round until the train could be a to the great risk 
of driving the engine and carriages from the metals. And 
I have heard it said that accidents of a similar kind have 
occurred on other occasions.” 

The theory of these rods has been taught in the engi- 
neering classes at Owen’s College for several years, but its 
first ap ce in print seems to have been in a letter in 
Tue EncInEER of May 27th, 1881, signed “S. R.,” dated 
Manchester, May 11th ; and more fully in an article which 
appeared in Tue Encineer, of Sept. 9th, 1881. Leaving 
what we may call the swinging forces out of considera- 
tion, the coupling rods are designed to withstand certain 
forces which cannot exceed a definite amount. This 
amount may be estimated for each particular case. The 
utmost one rod can be called upon to do is to turn one 
pair of wheels against the whole friction between’ the 
wheels and the rail, which latter may be sanded. In such 
a case, F, the coefficient of friction, would be about ‘3. Let 
R be the radius of the wheels in inches, L the length of the 
cranks, P the pressure between the wheel and the rail 
in pounds ; then taking T for the force in pounds, tension 


or compression, in the rod necessary to cause the pair of 
pe ae a slide when the other rod is in the line of 
centres, 
LT=FRP, 
or 
T= FRP 


T may be either tension or compression, but it is the latter 
that is the most important for the present consideration. 
If now we take the swinging action into account, we have 
to add the effect of the vertical force which must act on 
each point of the rod in order to change its vertical 
motion. Relatively to the engine each ce of the rod 
wideniaes.doue exactly similar to that described by 
either crank pin. In describing its circle each portion of 
the rod will be subject to centrifugal force. msider a 
cubic inch of material of weight w, the centrifugal force 
of this by the well-known formula is 
wut Lt _ w x? L 
C=12 12 oR 
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Where v is the velocity of the engine in feet per second, 
and g = 32:2 the acceleration of gravity. The direction of 
the centrifugal force will be parallel to the line joining 
the centre of the crank shaft with the centre of the crank 
pin, and consequently will be vertical and directly across 
the rod shia the cranks are vertically up or down. 

We have then a force C, acting upwards or downwards, 
on each cubic inch of the rod. When the cranks are down 
this force must be added to the weight of the rod, which 
will then act in the same direction. Then the effect to 
break the rod will be the same as if the engine were 
standing, and the weight of the material of the rod were 
increased in the ratio RSS, So that as regards this force 
the rod may be considered as a loaded beam. Let the rod 
be of uniform section of length H,, area S, and depth 2y, 
also let K be the radius of gyration of the section. Then 
the load on the rod is (C + wv) S H, and the greatest 
_ bending moment in inch-Ib. is (C + ) 5 H* = M, and if 
7 be the greatest stress in the rod, the resistance to bending 
we have the well-known formula— 

K? Sf 

Comparing these two values of M we may determine / the 
stress due to centrifugal force in terms of the velocity of 
the crank pin— 

Hy 

8 
We have thus two independent forces, to which the 
material of the rod is liable. The bending moment M 
and the thrust 'T. the stress caused by T distributed uni- 


formly over the section would be s Therefore the stress 


due to both these causes is equal to— 
and 
tt 
Ss 
which formula will give the greatest stress which one of 
these rods is subject to when the dimensions, speed, and 
material are known. As an example let us suppose, 
H = 108in., y= 23,5 = 7°87, w = 28, L= 8}, v= 100(70 
miles an hour nearly), R = 39in., P = 26880 (12 tons), 
r= 3 
Substituting these quantities, which correspond to the 
dimensions of an express passenger engine on the North 
British Railway described in THe EneineeEr, vol. L, 1878, 
and we find 
f = 11357, 
4700, 
8 


so that the greatest compressive stress in the rod when 
the engine is running at seventy miles an hour is 16,000 Ib. 
per square inch. This stress is applied and reversed from 
tension to compression every revolution of the wheel, so 
that the fact that these rods do safely withstand these 
stresses affords sufficient proof that the material of which 
they are composed will safely bear a repeated load of 
16,000 lb. on the square inch. As they are constructed, how- 
ever, these rods clearly impose a limiton the possible speed of 
the engine, and a limit very close to that which is actually 
attained by passenger engines. There is no necessity, 
however, that this limit should be so low. The simple 
bar form which is usually that given to these rods is about 
the worst shape they could have to resist the centrifugal 
forces. By making them hollow or with flanges, it would 
be perfectly easy to extend the limit considerably without 
adding to the weight of the rods) Examples of such rods 
are considered in the article of September 9th. 

The coupling rods are those parts of a locomotive in 
which the accelerations produce the greatest effect, but all 
the reciprocating parts of the engine are subjected 
to similar forces. The connecting rods differ from the 
coupling rods, in the fact that it is only one end 
that swings, and hence that the effect of the acceleration 
variés from nothing at the piston end to the value given 
by the formula at the crank end. Thus while the coupling 
rods may be regarded as a beam loaded uniformly, the 
connecting rods are subject to loads varying uniformly 
from the piston to the crank end. But the result will be 
the same, and the liability of the connecting rod to break 
under its swinging action would impose a limit to the 
speed were it not for the inferior limit imposed by the 
coupling rods. Let alone the swinging motion, the mere 
reciprocation would impose a limit to speed. Thus to stop 
and start the piston and its attachments requires a force 


which is given by the same formula att L now being 


the length of the crank, and W the weight of the piston 
and its attachments. At moderate speeds these forces are 
small compared with the forces produced by the pressures 
of the steam, but increasing, as they do, as the square of 
the speed, they soon leave the others behind. 
diminishing the lengths of the cranks in proportion to the 
diameters of the wheels, and the consequent amplitude 
of reciprocation, the accelerations are proportially dimin- 
ished ; but then, in order to transmit the same power, the 
size of the pistons and the dimensions of all the 

must be proportionally increased, and then the heating of 
the bearings comes in to limit the speed. Thus with high 
speeds of pistons the forces arising from reciprocation 
limit the speed, while with low speeds the difficulty of the 
bearings limits the speed. There is, therefore, a middle 
course between these two extremes, and it is this medium 
course to which experience has led, although the determin- 
ing causes have been but very imperfectly recognised. 

So far the accelerations spoken of have been those which 
result from the regular motion of the internal parts of the 
engine. But in the case of all carriages there is another 
class of accelerations, which, although less regular, act a 
similar part in causing a limit to the speed, and which 


follow the same laws. Thesé are the vertical accelerations 
which arise from the inequalities of the road. If the road 
be uneven—as all roads are, more or less—the wheels, and 
to some extent the carriages, move up and down according 
to the inequalities. This up and down motion, although 
not regular, necessitates up and down accelerating forces, 
which will be proportional to the square of the velocity of 
the carriage, so long as no limit comes in to prevent the 
wheels following the inequalities of the road. ‘The upward 
acceleration is caused by the pressure of the road on the 
wheel, and the limit to this is obviously one of strength. 
So long as neither the road nor the wheel give way, the 
motion must ensue. But the downward acceleration can 
only result from the force of gravitation acting on the 
wheel, and the pressure exerted by the carriage to keep 
the wheel down. Where springs are used this pressure 
will be maintained nearly constant, whatever the accelera- 
tion may be ; but without springs the greatest acceleration 
is that of gravity—for the carriage will have to follow the 
wheel in its vertical motion, and the greatest acceleration 
is when they are both free to fall. 

If W be the weight of the wheel and C the load of the 
carriage, then, without springs, the greatest acceleration is 

32°2, or g; but with efficient springs it is Ww 
When the speed of the carriage is such as to require an 
acceleration greater than this in order to keep the wheel 
in contact with the road, the wheel will bound. This 
practically limits the speed of carriages without springs 
on ordinary or paved roads to three or four miles an hour ; 
but with springs there is no difficulty in attaining speeds 
equal to the highest that horses can maintain. 

The use of the level iron rails maintained in their 
proper position diminishes the vertical motion to such an 
extent, that there is no difficulty from this cause at the 
highest speeds attained even at the a day. But the 
difticulty of maintaining the rails, and particularly the ends 
of the rails, in their places, is considerable, and one mis- 
placed rail becomes a source of danger, so that it cannot be 
said that the vertical accelerations exercise no influence on 
the limit of s This action, however, must not be con- 
fused with the liability of the train to rock, which, 
although depending on the unevenness of the road, 
depends rather on the frequency of the inequalities than 
on their magnitude; and further, as has already been 
pointed out, depends on the elastic properties of the train. 
This rocking will be considered in another article. 


THE FITZROY BRIDGE, ROCKHAMPTON, 
CENTRAL QUEENSLAND. 

Tue Fitzroy Bridge, the first bridge erected in Australia on 
the suspension principle, crosses the Fitzroy River at Rockhamp- 
ton, Central Queensland, and was opened for traffic on New 
Year’s Day of the present year. Owing to several difficulties and 
delays, the work of construction was extended over a period of 
nearly four years, otherwise it might have been completed in 
little more than half that time. One of the chief causes of delay 
was the inability of the contractor to fulfil his engagements for 
the cylinders, which necessitated re-letting the contract to 
another firm—Messrs. Mort’s Dock and Engineering Cov., of 
Sydney, N.S.W. ; but here a fresh difficulty occurred. Owing 
to the great bulk and weight of the cylinders, it was almost 
impossible to obtain freight on reasonable terms, so that after a 
part had been forwarded to Rockhampton it was finally decided 
to cast the remainder, which comprised: the superstructure, on 
the spot, and a contract was accordingly entered into with 
Messrs. Burns and Twigg, of Rockhampton, which was carried 
out satisfactorily, without further delay. 

The length of the suspended portion of the bridge is 1104ft. 
between the stone abutments, divided by tive river piers into 
four main spans of 232ft., and two end spans of 88ft. The 
piers are formed of two cast iron columns 30ft. apart from 
centre to centre. The cylinders of these are 6ft. Gin. diameter, 
lin. in thickness, in 6ft. lengths, bolted together by thirty-two 
l1jin. bolts, and filled with concrete to within 7ft. of the under 
portion of the flooring. Above this they are surmounted with cast 
iron flanges cast in the form of capitals, which act as supports to 
the cantilevers of the balconies. The columns are braced together 
under the capitals and at half-tide mark with wrought iron girders 
18in. in depth, and built diagonal braces of timber 10in. square, 
stiffened on each side by a midrib of 5in. T iron, which thus act 
both in compression and tension. From the roadway upwards 
the columns taper to the bearing of the saddles, where they are 
4ft. in diameter, and are braced together by cast iron girders 2ft. 
in depth, relieved by spandrils, which form an ornamental arch 
between the columns. The space through whieh the chains pass 
is surmounted by castellated octagonal capitals of cast iron, which 
give the columns the appearance of embattled towers. 

The chains are composed of hammered iron links 6in. by lin. 
or ljin. in section, according to position, and there are seven 
links in each panel 14ft. 6in. long, pinned together by Bessemer 
steel pins 4}in. in diameter. There are sixteen panels, or inter- 
vals, between the suspension rods, exclusive of the saddle links, 
which are 6ft. by 12in., by lin. or 1jin. The minimum section 
of the two chains is 100 square inches. They have been tested 
to 134 tons per square inch without elongation, and are equal to 
a strain of 1300 tons within s-fe limits. The ends of the chains, 
after forming the half or end spans from the piers to the stone 
abutments, are turned over a land caddie and down through an 
arched channel in the concrete of the «butments, to cast iron 
anchor plates, at a distance of 24ft. vertically and 44ft. hori- 
zontally from the saddles. The anchor plates are of cast iron 
with wrought iron plates, behind which the chains are held with 
steel pins, the whole being built into the concrete of the abut- 
ment, which is faced with stone. A tunnel, to which access is 
afforded by a shaft opening on the level of the street, connects 
the two anchor plates. 

The suspension rods are in pairs, one vertical and one diagonal, 
to give increased stiffness. They depend from the connecting 
pins at each panel joint, and are in two pieces, joined together 
by a right and left-hand adjustable screw. To the lower length 
of each rod a stirrup, made of lin. plate 6in. in width, is attached 
by a 2in. pin, which sustains the ends of the double transoms 
of I rolled iron 8in. in depth, which carry the whole weight of 
the flooring. The chains and suspension rods are inclined inwards 
at an angle of 5 deg., the lugs of the stirrups being bent corre- 
spond. The roadway is attached to the bottom chords of a timber 
Howe truss, the chords resting on the ends of the iron tran- 
soms, between which the ]}in. round iron verticals of the truss 
are passed and bolted under them. The truss is 8ft. in depth, 


in panels of 7ft. 3in., the top chord is 6in. by 10in., the bottom 


12in. by 10in., the braces are double Gin. by 3in., and the 
counter braces single 6in. by 4in., each stepped into cast iron 
shoes spiked to the top and bottom chords. The roadway is 
composed of timber transoms 6in. by 12in., resting on the 
bottom chords, four to each panel. On these the din. by 8in. 
longitudinals are placed 20in. apart, and bolted to them at each 
intersection by fin. bolts, and upon this 6in, by 3in planking is 
laid diagonally and spiked down. The whole is further stiffened 
by diagonal braces of 1}in. round iron passing through the 
lower chords of the truss and bolted against cast iron washers on 
each side by a 6in. by 6in, kerb, fastened to each brace and 
counter-brace along the whole length and through the planking 
to the transoms. A balcony runs round each of the columns to 
continue the pathway for foot-passengers. 

The bed of the river is of Devonian shale, seamed in parts 
with soft limestone, but so hard when penetrated a little below the 
surface as to afford a thoroughly satisfactory foundation, and in 
this the cylinders were sunk to a depth of from 3ft. 9in. to 9ft. 
The depth of the water was from 12ft. to 21ft. at low tide, 
making operations easy, except at the deepest piers, of which 
91ft. from foundation to top is the deepest, sunk to a depth of 
4ft. 9in. in the rock, and surrounded to a further depth of 20ft. 
with stone ballast. These could not be carried on above half- 
tide, and were stopped altogether during any fresh on the river. 
The cylinders were sunk, by the pneumatic process, from 8in. to 
13in. a day, which, against 3in., the maximum effected by a 
diver, gives a decided preference both in cost and expedition to 
the pneumatic method, Punts being available, it was considered 
that a continuous staging across the river was unnecessary, which 
proved an error, as the convenience of communication between the 
works would alone have balanced the extra cost. Some difficulty 
was experienced in hanging the suspension chains. These were 
built in half lengths depending from each side of the piers ; the 
weight in each half length to be lifted was reduced to 6 tons 
18 cwt. by supporting the first panels on trestles stepped on the 
balconies, and by omitting links successively in each panel, viz., 
the first at its connection was of seven links, the next six, the 
next five, and so on to two at the ends, the omitted links being 
added when the connection was made. The lengths thus put 
together were allowed to hang from the trestles to the surface of 
the water, from whence they were folded back, and up into their 
bearing on the trestles, awaiting the operation of connection. 
The great height of the piers (from 78ft. to 91ft.) made ita 
necessity that this should be done simultaneously in each span, 
otherwise the great leverage would have endangered the columns. 
For this purpose a mast, 40ft. high, strongly stayed and braced, 
was erected on staging constructed on punts for three of the 
spans, and on the landing wharf for the fourth. At the top of 
each mast triple iron blocks were secured on each side, which 
lifted the two ends of the chains, whilst they were drawn to- 
gether by similar blocks, about 10ft. down, at the level of the 
top of the staging; tackles of 44 Manilla rope were reeved 
through these, and double blocks at the end of the chain, at 
which a lowering tackle was also reeved, the fall being let down 
to four winches on the punts and down the columns. Ata 
signal the triced-up ends of the chains were lowered simul- 
taneously, the slack being taken up by the tackles from the 
punts, This method was entirely successful, the ends were 
lifted and strained together, and the final connection made by 
mauling in the last pin, when the eyes of the links were brought 
opposite. The remaining operations were comparatively easy, 
and carried on with increasing rapidity as they drew to a close. 

The great height of the piers, their comparative slenderness, 
and the light appearance of the whole structure, raised doubts in 
the public mind as to its stability in case of sudden shock, a 
hurricane, or even a high flood tide. An excellent test of the 
first occurred at the opening, when during the ceremony, whilst 
the bridge was densely crowded, a fire occurred in the town 
causing a regular stampede, when the vibration was very slight 
and the deflection only half an inch. Investigations as to the 
wind and flood pressure have been made with the following re- 
sults. The weight of one pier and span is — chains 44 tons, 
truss and floor 131 tons, and pier 274 tons. The base of the pier 
being 36f.. 6in. outside measurement of the cylinders, the 
surface exposed to pressure is, chains 350 square feet, truss and 
floor 2808 square feet, and pier 321 square feet. The centres of 
wind pressure will be half the heights from low water mark plus 
depth of columns thence to their base, or chains 66ft. 6in., truss 
60ft. 6in, pier 57ft. 6in. By the formula 

Weight x 4 base 
Surface x centre of wind pressure. 
We have 44 + 131 4 274 x 18°3 = 8194'25 tons, and 350 x 
66°5 + 2808 x 60°S + 321 x 57°5 = 2116165 foot pounds = 


94°47 tons. Therefore, oie a 

94°47 
more than double hurricane pressure at the overturning 
moment ; but this result is obviously too little, as the depth of 
the rock and ballast around the pier are not considered, whilst 
the same calculation, assuming the height of the ballast as the 
fulcrum, giving 148°5 lb. per square foot, would as obviously be 
too high ; the mean 117°6 is probably near the truth. The 
pressure of a flood current, the highest known, and assumed at 
a velocity of 10 miles an hour, calculated by the same formula, 
would give a mean of about 30 times less than the static weight, 
so that it may be concluded that the force of the strongest hurri- 
cane and the highest flood acting together would be less than half 
the moment of stability. 

The gross cost of the bridge has amounted to £53,700, but 
this includes the purchase of land and the value of plant and 
material undisposed of ; the real cost may be estimated at 
£51,000. The design is by Mr. F, J. Byerley, at the time Inspector 
General of Roads, and his assistant engineer, Mr. Owen Jones, 
A.I.C.E. The progress of construction not being considered 
satisfactory at the outset, Mr. Byerley was requested by the 
Government to take personal charge of the work, which was 
completed under his immediate direction. 

In our impression for November 4th will be found a perspec- 
tive view of the bridge, and we now give at page 360, engraving 
of details, which explain themselves. 


= 86°731b. per square foot, or 


THE INSTITUTION OF CrviL ENGINEERS.—At the meeting on 
Tuesday, the 8th of November, Mr. Abernethy, F.R.S.E., presi- 
dent, in the chair, the paper read was on ‘‘Iron Permanent \V rays” 
by Mr. C. Wood, M. Inst. C.E. On Tuesday, the 15th, the dis- 
cussion upon Mr. Wood’s paper on ‘‘Iron Permanent Way” was 
continued and concluded. It is not necessary to give any 
lengthened notice of this paper, inasmuch as the whole of the 
information it contained has been published several times before, 
and more has been published in our series of nine illustrated 
articles on Iron Railway Sleepers, published in THe ENGINEER, 
extending from 12th September, 1879, to 2nd April, 1880. The 
author’s system has been fully illustrated in a paper of the Iron 
and Steel Institute, published in our columns, and published else- 
where. Our articles, moreover, gave statistics of cost and weight, 
showing the relative cost of nearly every system that had been 
tried, the whole being referred to that on trial on the North- 
Eastern Railway as a standard for comparison in this respect, 
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RAILWAY MATTERS, 


Tue Cape Town Railway Station has been successfully lighted 
by electricity. 

Tur Victorian Government are seeking a loan of £4,000,000, of 
which £2,500,000 is to be used for railway purposes. 

Tue total length of the branches from the central section of the 
Canada Pacific Railway is 1035 miles, the main section itself 
measuring 900 miles, 

Tue Beaumont Company’s compressed air engine is now in daily 
use on the lines of the North Metropolitan ‘l'ramway Company 
between Stratford and Epping Forest. 

Ar the close of last year the number of miles of railway in course 
of construction in the Australian colonies was as follows:—New 
South Wales, 456; Victoria, 144; South Australia, 319; Queens- 
land, 1714; New Zealand, 208, ‘Total, 1169. 

SEVERE storms, with a heavy fall of snow and high winds, are 
reported from the Far West. A passenger train on the Colorado 
Central Railroad was blown from the track. T'wo coaches were 
demolished and thirteen passengers injured. A cyclone in Missis- 
sippi injured seven persons, 

Tue Midland Railway eee is about to make an important 
experiment with the electric light, viz., the lighting of the whole 
of the Erewash Valley, stations, sidings, and signals. Power is 
to be obtained from one engine at Chesterfield to light as far as 
Alfreton, and by another engine at Nottingham to light as far as 
Pye Bridge. The Erewash Valley has been selected for the experi- 
ment on account of there being so many stations, junctions, 
sidings, and branches within so short a distance. 

Tue Great Northern Railway Company has accepted the tender 
of Messrs. Baker and Firbank, of Lincoln, for the construction of 
a junction curve at Barkston, near Grantham. The works are to 
be proceeded with at once, as it is desirable that the curve should 
be opened early next year in order that trains from the north may 
run direct by way of Sleaford on to the new Great Northern and 
Great Eastern joint line from Spalding to Lincoln, on which 
Messrs. Baker and Firbank are also contractors. 

We have to record the death of Mr. George Stephenson, 
manager of the Darlington section of the North-Eastern Railway, 
on the 11th inst. He was seventy-five years of age. He became 
first connected with the old Stockton and Darlington Railway in 
1834. He began, it is said, asa guard, and was at one time an 
engine-driver ; but, exhibiting good business talents and display- 
ing great practical knowledge, he gradually worked to the front, 
and about twenty-seven years ago he was appointed goods manager 
of the line, the office of passenger superintendent being after- 
wards added, 

On the 11th inst. a ineeting was held in the Mechanics Hall, 
Rothwell, in order to hear the particulars respecting the proposed 
East and West Riding Railway, which will closely affect that dis- 
trict by running through it. The chairman moved :—‘‘ That this 
meeting warmly approves of the proposed scheme as affecting 
Rothwell and district, and pledges itself to use its best endeavours 
to give further support to the scheme and to promote its passing 
through Parliament.” This was unanimously passed, followed by 
the appointment of a large committee, and a number of additional 
subscriptions, 

THE proposed new railway between Skipton and Ilkley will 
commence in the township of Skipton by a junction with the Mid- 
land—Leeds and Bradford Railway extension from Shipley to 
Colne—Railway, and terminate in the township of Ilkley by a 
junction with the joint line of the Midland and North-Eastern 
Railway Companies near Ilkley Station, The railway will connect 
Skipton, Millholme, Embsay-with-Eastby, Embsay, Eastby, 
Skibeden, Halton East, Draughton, Bolton, Bolton Abbey, Bolton 
Bridge, Beamsley-iu-Skipton, Beamsley-in-Addingham, Beamsleys 
Both, Farfield, Addingham, Nesfield-with-Langbar, Nesfield, Lang- 
bar, Middleton, Netherwood, Holling Hall, and Ilkley, all in the 
West-Riding of the county of York. 

THE promotion order for the South Staffordshire Tramways 

roject, just issued, authorises the construction of tramways from 

ednesbury to Dudley vid Ocker-hill, through Prince’s-end, 
Bloomfield, and Tipton to Dudley. The starting place is to be 
near Wednesbury Railway station, and the terminus on Tipton- 
road, three chains north of the centre of the front of Dudley Pail- 
way station. Subject to certain regulations, authority is given for 
the use of steam or other mechanical power. An important 
privilege is conferred on the local boards through whose districts 
the tram lines pass. They may use the lines at any time between 
twelve at night and six in the morning for sani purposes, and 
for the conveyance of scavenging stuff and night soil. 

An accident of an alarming character happened a few miles 
north of Lancaster on the night of the 10th inst. A passenger 
train, consisting of three third-class carriages, two composite 
carriages, two guards’ vans, and three trucks, was approaching 
Carnforth from Barrow, and in passing the bridge which spans the 
river there four carriages and the rear van left the rails. One 
composite carriage and two third-class carriages, each eontaining 
passengers, were thrown completely over on their sides. A scene 
of great confusion ensued, but fortunately the train was soon 
brought to a standstill. Some of the passengers scrambled out as 
quickly as possible, and others were liberated by means of ladders. 
All, it is stated, were considerably shaken ; but, with the exception 
of one gentleman, they were able to resume their journey after 
some delay. 

THE directors of the London and North-Western Railway, in 
their notice to go to Parliament next session for fresh powers, 
mention, among other things, that they propose to construct a 
railway to be called the Wednesbury Curve. It is to be wholly 
situate in the parish of Wednesbury, com ing b juncti 


NOTES AND MEMORANDA. 


Tur following figures give the miles of telegraph wire open, at 
December 31st, 1880, in our Australian colonies. New South 
Wales, 13,188 ; Victoria, 6019 ; South Australia, 6904 ; Queens- 
land, 8150; Tasmania, 1096 ; Western Australia, 1592 ; New Zea- 
land, 9401. ‘Total, 46,350, 

Ar the end of December, 1880, the number of acres under crops 
of various sorts in Australia was as follows :—New South Wales, 
706,498 ; Victoria, 1,993,916 ; South Australia, 2,574,489 ; Queens- 
land, 112,290; Tasmania, 140,788; Western Australia, 63,9025 ; 
New Zealand, 917,660. Total, 6,509,5434. 

Tue following is given by the American Mechanical Engineer as 
the work performed by moulders of the Singer Sewing Machine 
Company, Elizabeth Port, N.J. Each item mentioned is one 
day’s work :—169 flasks sewing machine wrenches, eight pieces in 
flask ; 138 tables ; 260 flasks arm covers, two pieces in flask ; 300 
balance wheels ; 178 band wheels, 350 belt wheels. All machine 
moulded. On the floor: 54 legs, or frames ; 69 crosspieces ; 96 
treadles. 

An American contemporary states that copper can be welded by 
the use of concentrated lye such as is sold in stores for soap- 
making. That of the Peunsylvania Salt Company is best. Melt 
the lye over the fire in an iron kettle, and when the copper is at 
the proper heat, dip it into it quickly and unite the two scarfs as 
in any welding. It may require experiment to hit the heat, but 
we know it can be done, with the lye as a flux, because we have 
done it. We have an idea that the name of the flux is not spelt 
quite right. 

To remove bolts that have rusted in without breaking them, the 
most effectual remedy that is known to the Boston Journal of 
Commerce is the liberal application of petroleum. ‘‘ Care must be 
taken that the panies shall reach the rusted parts, and some 
time must be allowed to give it a chance to penetrate b th and 


MISCELLANEA. 


THE Oxford Local Board proposes to rebuild and widen Magdaicn 
Bridge. The proposal is received with considerable opposition. 

Sir Joun Bowrtne’s scheme of 1859 for a canal through the 
Isthmus of Kraw, situated in the upper part of the Malay Penin- 
sula, is being revived under French auspices. 

Ervorts are at present being made by the leaders of the opera- 
tive engineers to extend their organisation to several districts in 
Scotland, where the inen have hitherto been outside the union. 


THE Dewan of Mysore has decided to form an Agricultural 
Department for Mysore, and is importing improved ploughs, water- 
lifts, and sugar-cane mills from Cawnpore. An exhibition, the 
Colonies and India says, will shortly be held. 

Ir has been ascertained that the shipments cf gunpowder from 
Glasgow during the ten months ending with October, amounted 
to 1,214,000 lb., valued at £23,469, as against 1,274,900 ib., and the 
value of £26,560, in the same period of 1880. 

SHEFFIELD exports to the United States during the month of 
October last show a total of £77,756, as compared with £93,770 for 
the corresponding period of 1880. The steel exports are less by 
£5549, the cutlery exports by £2483, and the total exports are 
decreased by £21,013. 

ACCORDING to the Weser Zeitung, the estimates for the adminis- 
tration of the Imperial Navy for the fiscal year 1882 and 1883 
includes the cost of 228 Hotchkiss revolving cannon and accessories. 
The estimates have been increased this year on account of the 
purchase of revolving cannon, which have become indispen- 
sable for protection against hostile torpedo boats. 

Mr. H. J. ALLIson, for many years known to the frequenters of 
the Patent-office Library as ever ready to afford every facility to 
inquirers, has, we are glad to learn, been appointed librarian, in 


soften the layer of rust before the attempt to remove the bolt is 
made.” Bolts and studs on which the nuts are fixed with rust are 
often broken otf through impatience. In most cases a small funnel 
built round a stud or bolt end on the nut with a little clay, and 
partly filled with any of the searching petroleum oils, and left for 
a few hours, will enable the bolt or nut to be moved. 

AN interesting experiment and simple way of making imitation 
flowers has been described by the Belgian physicist, M. Plateau. 
He bends fine iron wire so as to present the contour of a flower of 
six petals. The central ring to which the petals are attached is 
——— on a forking stem, which is stuck in a piece of woed. 
After oxidising the wire slightly with weak nitric acid, the flower 
is dipped in glycerine liquid, so as to receive films in the petals and 
the central part. It is then turned up, placed on a table near the 
window, and covered with a bell jar. For a little at first it appears 
colourless, but soon a striking play of colours commences. In the 
experiment M. Plateau describes the flower continued showing 
modifications of colour for ten hours, when dusk stopped observa- 
tion. Next morning several petals had burst. The liquid used 
was of very mediocre quality. M. Plateau recommends prepara- 
tion of the liquid thus :—Dissolve a fresh piece of Marseilles soap, 
cut up into small pieces, in 40 parts by weight of hot distilled 
water. Filter after cooling, and mix thoroughly three volumes of 
the solution with two of Price’s glycerine. The solution should be 
left at rest till all air bubbles are gone. 


In a telephone connected by a wire between the roofs of houses, 
and connected with the water or gas pipes, sounds are heard imme- 
diately on the occurrence of lightning, whatever the distance of 
the latter. Even when no thunder was heard, and the discharge 
must have been at least twenty-one miles away, M. René Thury, of 
Geneva, observed these induction effects. The sound is like that 
of a Swedish match rubbed on the box. M. Lalagade amplified 
the sounds by placing two microphones on the plate of the 
receiving telepl The arrang t is set up in a quiet room 
and he is able to hear the least sound at a distance of a metre 
from the second telephone. Again, M. Landerer, at Tortosa, finds 
currents produced in his telephone circuit by atmospheric elec- 
tricity in three different ways. First, the condensation of aqeous 
vapour results in a sound recalling the cry of tin. A sensitive 
mnie in the circuit is not, or hardly, affected. These 
sounds are strongest at night. Next, there are the sounds which 
occur during lightning, and the currents producing which effect a 
galvanometer considerably. irdly, the wind.generates currents 
which do not act on the telephone, but act on the galvanometer 
strongly. At Tortosa, the very dry west winds produce the 
greatest oscillations. Telluric or earth currents act both on the 
galvanometer and on the telephone ; they are distinguished from 
atmospheric currents by the aie and continuity of their 
action, during pretty long intervals. 

Tue effects of different poisons have usually been ascertained 
by injecting a given quantity of each into the veins of animals, 
and noting the effects. M. Richet has recently tried poisoning the 
medium in which the animal breathes. If a fish be put in a 
poisonous solution it dies sooner or later according to the concen- 
tration of the poison. M. Richet adopts as the “‘ limit of toxicity,” 
the maximum quantity of poison—referred to one litre of water— 
allowing a fish to live more than forty-eight hours. This limit he 
has determined for various metals, always using the same acid 
radical—viz., chlorides. The limit of toxicity was calculated, not 
per weight of chloride, but per weight of combined metal. The 
figures show that there is no precise relation between the atomic 
weight of a substance and its poisonous power. Copper is 600 
times as poisonous as strontium, though its atomic weight is less. 
Lithium, with an atomic weight only the twentieth of that of 
barium, is three times as poisonous, &c. Even with metals of the 
same family, no relation between the two things was discoverable. 


a 

with the Tipton branch of the company’s South Staffordshire Rail- 
way, ata = 100 yards west of the bridge carrying the Great 
Western Railway over the South Staffordshire Railway, and 
terminating by a junction with the Darlaston branch of the last- 
mentioned railway at a ya 35 yards south of the bridge 
carrying Victoria-street, Wednesbury, over that branch. The 
local authorities of Smethwick, South Staffordshire, in order 
to obtain a locus standi in the matter, are going to oppose the 
London and North-Western Railway Company in its forthcoming 
application to Parliament for permission to make certain altera- 
tions in level crossings and station accommodation. 


On Tuesday a ting of gentl representing the land- 
owning and colliery interests on the line of route of a projected 
new railway direct from Leeds to Hull, was held in Leeds by 
adjournment from the previous Tuesday. On the first occasion it 
was stated that the scheme for the East and West Yorkshire Union 
Railway had assumed a defintte shape. It is proposed to construct 
a railway which shall form a junction with the Great Northern 
Railway at East Ardsley, and extending thence almost due east 
through Rothwell, Oulton, Woodlesford, Allerton Bywater, Fair- 
burn, Burton Salmon, Birkin, Burn, Camblesforth, and termi- 
nating by a junction with the authorised Hull and Barnsley Rail- 
way, now in course of construction, at Drax. Junctions are pro- 
posed with the Midland system at Woodlesford, which will give 
a direct route between Leeds and Hull, and at Burton Salmon, 
which will give a new export outlet to the towns in the Calder 
Valley. By the line a new route will be opened up between the 
northern section of the Yorkshire coal-field and the port of Hull. 
The projected line will be 254 miles in length, and cost, including 
plant and rolling stock, £510,000. Mr. G. Hopkins, of London 
was sugeinies consulting engineer; Mr. Malcolm Paterson and 
Mr. J. W. H. White, local engineers. At the adjourned meeting 
held on Tuesday about fifty persons attended. Resolutions were 

rk of pre other mat necessary for the 
motion of the Bill ss the ensuing session of Parliament. ws 


Cadmium (112) is only about half as poisonous as zine (65) ; lithium 
(17) is seventy times as poisonous as sodium (23). Nor could any 
relation be made out between the chemical function of a body and 
its toxical power. Thus, potassium and sodium, the chemical pro- 
perties of which are so similar, have very unequal toxicity ; one 
gramme of potassium is nearly 250 times as poisonous as one 
gramme of sodium, 


M. CHERBONNEAU has published some interesting particulars re- 
lating to the money in circulation in Tunis and of the measure in 
use in the Rerve dela Géographie. The smallest and least valu- 
able coin is of copper and called fetous-rekik—small money—and 
by abbreviation fetous. Like similar coin, known as the demi-aspre, 
it is disappearing from circulation, from the fact that prices of 
articles have risen of late years even in Tunis, and it is found in- 
convenient to bargain in such infinitesimal moneys. The aspre, 
called by the natives naccri, is divided into 12 demi-aspres, and it 
takes 52 aspres to go to the piastre, this latter being of. the value 
of 80 centimes. The kharroube or garouba is equivalent to 3} 
aspres, and a sixteenth part of a piastre. It bears the words 
“Sultan Selim” on one face, and on the reverse “‘ Douriba fi 
Tounés, 1803.” According to the observations of Marcel, the 
Orientalist, the weight of the kharroube is one gramme—rather 
over a pennyweight. The piastre, called in Tunis the rial, is a 
silver piece with some alloy, and is worth 16 kharroubes, but it has 
undergone a good many modifications, both in value and weight. 
In point of fact, the weight of the old piastre was 15} grammes, 
while that of the present one is only 11}. For the last fifty years 
a piece has been struck at Tunis, which represents two piastres, and 
is called rialéin, the value being 1f. 60c. The soultani is a gold 
coin, something like, but not so thick as the Venetian sequin. Its 
legal value is 44 piastres, but in reality it is current at Tunis for 
nearly 6 piastres, and on the Marseilles Exchange at 6f. 25c. The 
nousf-soultani is equivalent to the half sequin, and the rouba- 
soultani to the quarter sequin, and on some of the older of these 
coins is the legend ‘‘ The Sultan Mahmoud Khan, Sovereign of the 
two continents and the two seas, may God give him victory,” and 
on the reverse ‘Struck at Tunis, 1809.” 


to the late Mr. G. Atkinson who held that appoint- 
ment. We hope that this change will not put him out of sight, 
but that he will still be found in the library. 

ELeEctrIc lighting is making considerable progress in Glasgow 
and neighbourhood. The Clyde Navigation trustees are at present 
experimenting with the light at their docks, and it is their inten- 
tion to adopt it permanently, at least for the graving docks, so that 
operations may be carried on during the night. This week the 
galleries of the Glasgow Institute of the Fine Arts were lighted 
up for the first time by Messrs. D, and G. Graham. 

THE Water Commissioners of Paisley began the construction of 
the important extension to their waterworks on Tuesday which is 
to be carried out under the direction of Messrs. J. and A. Leslie, 
C.E., Edinburgh ; the contract for piping being in the hands of 
Messrs. McLaren, Eglinton Foundry, Glasgow. The new reservoir 
will be constructed with an area of 140 acres, which will contain 
750,000,000 gallons, equal to 180 days’ supply at the rate of 
3,000,000 gallons per day. 

SHEFFIELD armour-plates are in future to be still more severely 
tested. Up to the present time a 12-ton muzzle-loading gun has 
been used on board the Nettle turret ship, in Portsmouth harbour, 
the distance between the gun and the target being only nine yards. 
The Admiralty have resolved to replace this weapon by an 18-ton 
breech-loading gun, which will undoubtedly possess greater pene- 
trating power. The Admiralty intend, however, to complete the 
experiments with plates for H.M.S. Collingwood, which will 
extend over a period of three months. 

A HYGIENIC exhibition, under the patronage of her Imperia 
Majesty the Empress of Germany and his Imperial Highness the 
Crown Prince, will be held next year in Berlin. The exhibition 
will be especially devoted to the various departments of hygienic, 
sanitary, and economicsciences and trades, and great effortsare being 
made to make it a success. Foreign manufacturers are especially 
invited by the committee to exhibit, although it is not, strictly 
speaking, an International Exhibition. All inquiries may be 
addressed to Mr. David Grove, Friedrich-strasse 24, Berlin, 8. W. 

AN interesting excursion wes made on Thursday by a number 
of the members of the Manchester Geological Society to 
several of the large coliieries in the Wigan district, and the glass 
works belonging to Mr. Stock, at Plank-lane. The collieries 
visited included the Sovereign Pit, belonging to Wigan Coal and 
Iron Company, when the members had an opportunity of inspect- 
ing the long-wall system of working in the Wigan 6ft. or ft. 
mine, and the method of working with the absence of explosives, 
together with other underground and surface arrangements now 
adopted in the most modern systems of mining. 


WE have received a copy of a finely executed folio catalogue of 
the manufactures of Messrs. Buckley and Taylor, of the Castle 
Ironworks, Oldham. The principal articles illustrated are double 
and single face slide water valves for mains and towers, up to 28in. 
in diameter, equilibrium, junction, and governor valves, air pump 
buckets, pistons, pedestals, plummer blocks of various designs, 
wheel moulding machines, compound steam engines, steam 
hammers, boilers, engine parts, spur gear, and fly-wheels, with or 
without spring ring fittings to prevent leakage by backlash, &c. 
The drawings are nearly all working drawings, and are excellently 
well done. The designs are good, and Messrs. Buckley and 
Taylor’s catalogue would really make an excellent copy-book for 
young engineer students. 

THE Italian National Exhibition in Milan, which was opened on 
the 5th May last, came to a close on the Ist inst. Its success has 
surpassed the most sanguine hopes. Upwards of 7150 objects or 
groups were shown, by more than 6000 exhibitors, an area of over 
40,000 square metres being occupied for the purpose. About 
1,250,000 visitors entered the Exhibition during the six months it 
remained open, and the sales effected during the period amount to 
an important cypher. Among the buyers are the King and Queen 
of Italy—who largely patronised the show—and several noteworthy 
English and French firms, who have made considerable purchases, 
in the silk departments chiefly. With few exceptions, all the 
Exhibition buildings will be poe down, and when the ground is 
thus cleared, and the special lottery over, the committee expects 
to show unlooked-for returns, 

WHATEVER probability there is of gas being superseded by elecl 
tricity for lighting purposes, its employment as a heating and 
motive power is certainly extending. The recent improvements in 
gas stoves have largely extended its application in this direction, 
whilst for gas engines there isa growing demand. Considerable 
improvements, both in greatly increasing the working power and 
in effecting a more economical consumption of gas, are also being 
gradually made in these engines. Messrs. Crossley Bros., of Man- 
chester, are at present, our Manchester correspondent writes, 
making for a Birmingham house a 25-horse engine to indicate 
60-horse power, which is the most powerful engine of the 
kind the firm have yet constructed, and they are erecting 
alarge new establishment, where the whole of the plant will be driven 
by gas engines supplied from Dowson’s economic gas producers. 

At arecent meeting of the Royal Agricultural Society, it was 
resolved, on the recommendation of the implement commitice, 
that prizes be offered for the best mechanical means of draining 
land, and for the best portable straw compressing and binding 
machine to be worked in conjunction with a threshing machine. 
Mr. Aveling said it was the duty of the council, especially at the 
present time, to do anything they could to promote the agriculture 
of the country. There were very large tracts of land uncultivated 
from want of draining, and the cost of draining was now much 
more than it had ever been. Mr. J. Howard said the intention 
was to offer inducements for the invention of an automatic exca- 
vating machine. There could be no question but that a vast deal 
of land would have to be drained during the next few years, and 
that an appliance of the nature contemplated would be a very 
great advantage. It was further resolved that the question of 
offering a prize or prizes for the best method of drying hay and 
corn crops artificially be referred to the implement committee; 
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AIR PUMPS AND CONDENSERS. 
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MR. C. BROWN, ENGINEER, WINTERTHUR. 
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WE illustrate above air pumps designed by Mr. Brown, of 
Winterthur. Mr. Brown has called our attention to the fact 
that the air pump used by Messrs. Bates and Co., and illustrated 
in our impression for July 29th, resembles this type, and is not 
new. They were first employed by the late Mr. Bodmer in the 
year 1847. Fig, 1 is a single-acting pump, very nearly the same 
as that of Messrs. Bates, only that it is a plunger instead of 
piston pump. The inlet for air and water is at A A, entirely 
round the circumference ; the discharge valves at B B are eight 
in number arranged circumferentially. Fig. 2 isan improvement 
on the above, being double-acting. Fig. 3 shows a double vertical 
pump with annular brass valves of the same type. 


IMPROVEMENTS TELEGRAPH 


THE accompanying engraving illustrates a new system of 
laying telegraph wires patented by Mr. W. B. Espeut, Spring 
Gardens, Jamaica. In order to ensure proper insulation in an 
inexpensive manner, when telegraph wires are carried under the 
earth instead of on poles or other fixtures above the surface of 
the ground as for the most part is usual, Mr. Espeut employs, 


Fice2 


where there is heavy traffic, an iron tube lined inside with porce- 
lain, such lining being formed in one or more longitudinal com- 
ents as desired ; or where there is not the risk of breakage 
m heavy traffic, he uses tubes or pipes made of porcelain 
ware in lengths of suitable and convenient size, and connected 
by thimbles, to allow the end of one pipe to touch the end of 
the other pipe, care being taken to cement the two ends with 
white lead ;. these thimbles may be of iron or ware as desired. 
Fig. 1 is an end view of a tube ; A A are the telegraph wires 
lodged in the several compartments of the tule. Fig, 2 is a 
side elevation of two such tubes butted end to end as they are 
to be laid out with a thimble, consis of a short length of 


metal or porcelain ware or earthenware tube covering the ends, 


The thimbles should be an easy fit, and should be put on with 
white lead mixed to the consistency of paint, so that a perfectly 
water-tight closing may be ensured. Fig. 3 is an end view of a 
thimble. Fig. 4 is a side elevation of a T-piece, which takes the 
place of a plain thimble at any point where a wire is to be let 
out or in, 


STEEL FURNACE FRONT PLATE, SS. 
ABYSSINIA. 
Ar present there exists a tendency among engineers and ship- 
owners to augment the diameter of boilers, at the same time 


that pressures are increased. We shall not stop to inquire” 


the flange ; the plate it Jin. think, and 8ft. fin. wide. It is, we 
believe the largest steel boiler plate ever made, and it was flanged 
by hydraulic pressure. When the boilers are completed, we 
shall have something more to say concerning them. They are 
intended to carry a heavy pressure, 


Tue ServiA.—The new Cunard steamer Servia, which has just 
been completed by her builders, Messrs, James and George 
Thomson, Clydebank, Glasgow, is the latest addition to the Cunard 
fleet and also the largest. Her gross tonnage is 8500 tons, with a 
cargo capacity of 6500 tons, besides having accommodation for 
1800 tons of coal and 1000 tons of water ballast. The horse-power 


whether this is right“or wrong, contenting ourselves with saying 
that we believe it to be an unwise policy. But it would have 
been impossible to adopt it had not manufacturers of steel and 
iron been able to meet the demands made on them for large 
plates. To give an idea of what is being done in this direction, 
we illustrate above one of several furnace plates supplied to 
Messrs. John Jones and Sons, Liverpool, by Messrs. John Brown 
and Co., Sheffield. The plates in question are for the Atlantic 
steamer Abyssinia, which is being fitted with new boilers by 
Messrs, Jones and Sons. The plate we illustrate is of steel ; its 
flanged diameter is 16ft. 6in.; the flange is 8gin. deep, and the 


four furnace holes are each 8ft. 8in. diameter and 4jin. deep in 


of the engines is 10,500, and the * teed speed 174 knots an 
hour, which was exceeded on Sendeg, when, on the official ~— 
speed of 204 miles was obtained, or about 18 knots an hour. G) 
Servia is a five-decker, having orlop, lower, main, upper, and 
promenade decks; and her length over all is 530ft, She is divided 
into nine water-tight compartments, and the bulkheads are built, 
according to the Admiralty requirements for war waeeee. The 
lower deck forward is fitted to date teerag’ 
ngers, while the after part of the deck contains 80 state rooms 
for cabin passengers. There are other 86 state rooms on the main 
deck aft of the main saloon. The main saloon is of unusually 
dimensions, being 76ft, long, 49ft. wide, and capable of 
seating 808 persens: 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE DESFORD JUNCTION ACCIDENT. 

Srr,—I have read with very great interest the opinions expressed 
in the article apon the Desford accident in your issue of this week. 
This disaster is, in fact, due to the existence of a pair of facing 
points leading from the up-main line into the siding, and such 
points are quite unnecessary, as at the eastern end of the siding 
trains can be backed over the trailing points into it. As an excuse, 
at the inquest, it was stated that this mode of working would cause 
the “‘ fouling of the West Bridge line.” From this remark your 
readers would at least think that there was important trafic upon 
this line which must not be delayed at this junction ; but the fact 
is, the *‘ West Bridge line” is simply a small single line branch ; it 
is closed for trafficpurposes every night, and on Sundays. The trafticis 
worked upon the ‘‘one engine on the branch at one time ” system, 
and consists of three-—goods and coal—trains running to Coalville, 
and one local train, in each direction, some of which have a few 
passenger carriages attached. 

I think your readers will at once see that the “fouling” of such 
a small branch can be no excuse for the existence of a pair of facing 
points upon a main passenger line leading into the siding. The 
points in question having been left open, the most important sub- 
ject is, as you have shown, the brake power. 
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From the facing-points to the rear of the coal train standing in 
the siding was no less than 225 yards, and the driver would be able 
to see that the points were in the wrong position for at least 50 
yards, and most probaoly fora still greater distance. The train con- 
issted of engine and tender No. 1014, not fitted with any system of 
continuous brake, nor with any brake upon the engine wheels, and five 
vehicles, two of which were bogie carriages. All the vehicles were 
fitted with the Sanders ard Bolitho brake, but as the engine was 
not so fitted, this brake power, which would have been of such 
great use, was unavailable. 

I entirely endorse the remark that “‘ there is noair pressure brake 
in the world which can compete with that of Westinghouse,” and 
I am of opinion that if the express train which met with this acci- 
dent had been fitted with that brake the driver would have been 
able to have entirely avoiled the collision, or at the very least the 
speed would have been reduced to but a few miles an hour, and no 
serious accident would have taken place. . 

The signalman did make a great error, but the ‘‘censure ” —— 
by the jury showed at once that the system was far more to blame 
than the man who now awaits his trial. 

CLEMENT E. STRETTON. 

Saxe Coburg-street, Leicester, . 

November 11th, 


PRICE'S RETORT FURNACE. 

Srr,—Dr. Siemens thinks I am ill-informed of what was said in 
the discussion on Colonel Maitland’s paper. I have a full report 
before me, and I adhere to the opinion that if he did not criticise 
the Price furnace he went far on to claim it. But as he admits 
the points of difference I set forth in my last, as between the 
retort furnace and the regenerative gas furnace, and as in the 
y mene of the furnace no point of similitude exists, I may 

ismiss this matter as settled. 

With regard to the other and, I suppose, different furnace of 
Dr. Siemens, I never heard of its existence until last month. I 
have never seen a sketch of it; I cannot therefore institute any 
comparison. But he would be a bold man who claimed at this 
time of day anything original in the retort ; it is only in its appli- 
cation that any merit can consist, and unless these two retorts are 

in the same way for the same purpose, all pretension to 
parallel falls to the ground. It is certain the description given of 
the action of his retort does not harmonise with the action of the 
Price retort; and as his experiences with his retort appear the 
reverse of those of the Price retort, I think it is obvious we have 
not been travelling on the lines of this exhumed failure of Dr. 
Siemens. 

The next practical question is one more frequently asked than 
answered. When first the Price furnace was discussed, and 
when it was not twitted with being ‘‘an imperfect imitation ” of 
something then in use, I took some pains to furnish facts with 
regard to fuel consumption. These Dr. Siemens treated as flights 
of the fancy ; once the subject of contemptuous treatment, one 
does not feel bound to minister to the newly awakened interest of Dr. 
Siemens. But this I will say, that in place of using double the 
fuel of the regenerative gas furnace, the merits of which I have 
never dis ed, he will find it no easy task to keep on equal 
terms of fuel economy. We do not profess to hold any subordinate 
rank in any point of efficiency, and in fuel economy claim to be 
first. It is no easy matter to ascertain what is being done in the 
consumption of fuel, but from what I have gathered I am con- 
firmed in what I assert. 

I beg to state I made no promise to write the history of the 
regenerative gas furnace in the Gun Factories ; I said the correct 
narrative was yet to be written. My purpose in writing was to 
free the Price furnace from the charge of identity with the well- 
known furnace of Dr. Siemens. This end is served, and I shall 
not longer trespass on your space unless there are more urgent 
reasons than at present appear. Wm. PRICE. 

2, St. John’s-terrace, Jarrow, 

November 16th. 


THE FOUNDATIONS OF MECHANICS, 

Srr,—Mr. Browne undertook no light task when he set himself 

to establish the foundations of mechanics on a new basis in your 

es. The fact that a Master of Arts and an engineer should 
attack the subject is, I think, a matter for congratulation ; because 
it affords evidence that men of considerable scientific attainments 
begin to see that the old system of teaching mechanics cannot 
much longer be retained. 

Unfortunately Mr. Browne has, so far, failed to accomplish 
anything. His treatise on the Foundations of Mechanics is as 
involved and confused, and hampered with definitions as any that 
has preceded it. Instead of helping the student, it will perplex 
him. Mr. Browne’s treatise is in ae many places—tough 
reading, demanding much inward reflection and cogitation before 
its meaning can be ascertained, and in not a few instances this 
return cannot be obtained for the labour spent upon it. 

I could not think of asking you to give me space sufficient to 
criticise so important a work as that of Mr. Browne at full length. 
To do this efficiently I should require as much space as he has 
occupied ; but without making extravagant demands on your 
indulgence I can point out a few of the most prominent of Mr. 
Browne’s fallacies. My object in writing is not to attack Mr. 
Browne’s views because they are his; I hold that all personalities 
are out of place in scientific discussion. My object in writing is 
the same as Mr. Browne’s—to simplify the teaching of hani 


and to enable the student to arrive at sound conclusions without 
puzzling his brains over unnecessary abstract conceptions. I have 
already more than once put my views before the public, through the 


correspondence columns of THE ENGINEER, and if I am not mistaken 
Mr. Browne has kept my expressed opinions in view in all that he 
has written. There is now a good opportunity for comparing the 
two systems of dealing with the foundations of mechanics, that of 
the school which I for the moment unworthily represent, and that 
of the school which Mr. Browne represents. Mr. Browne has 
occupied many columns in endeavouring to state his views in such 
a way that they shall be intelligible. I can state mine in a very 
few lines, and it will be well to do so before going further. 

I would teach the student, first, that in the universe there is 
nothing but matter and motion. I say nothing about mind, for 
with it and its operation the student has—for my purpose—noth- 
ing to do; secondly, that matter is indestructible; third, that 
motion is indestructible; fourth, that the universe contains now 
just as much matter and motion as it did at the beginning—no 
more and no less; fifth, that energy is motion ; sixth, that matter 
without motion is wholly inert; seventh, that all matter has a 
capacity for receiving and retaining motion, which, so long as 
that motion is not one of heat, light, electricity, or chemical action, 
varies with its mass or quantity ; eighth, that all matter is the 
same fundamentally, but that it presents itself in various guises to 
our senses, according probably to the arrangement of the 
grouping of its ultimate particles, and certainly according to the 
mode of motion of these particles. 

Having thus laid down my thesis, I shall be at once asked for 
definitions. Mr. Browne and I use the same words. It is above 
all things for the present purpose necessary to define in what sense 
we use them. 

Mr. Browne has entirely failed to get the metaphysical aspect of 
his subject out of his writing. He has sought to attain minute 
accuracy, and ended by being obscure. Perhaps he will concede 
that within certain limits a definition is satisfactory if it conveys a 
clear idea of a portion of a truth to the mind of the student, even 
though it should not convey the whole truth ; or even that it is not 
objectionable, if while failing to convey a truth itself, it con- 
veys the equivalent of or coro to that truth. It will be found 
very convenient, I think, if we accept the following definition of 
matter :—Matter is a substance, the ultimate form of which is the 
smallest infinitely hard particle which it is possible for the mind to 
conceive. There is scarcely a problem which can possibly arise 
which may not be fully solved on this hypothoses. That the state- 
ment will not satisfy all objections I freely concede, but there is not 
adefinition of matter in existence more free from objection. It is one 
readily accepted by the student, because it is readily understood. 
It chimes in in perfect accord with Dalton’s atomic theory, so that 
the student learning chemistry will find its propositions aid him in 
learning dynamics. The icle has been accepted by eminent 
mathematicians as the only available definition of the ultimate 
form of matter. The words ‘‘ Dynamics of a Particle” are familiar 
to every mathematician. I have ready to my hand, in Kerr's 
“Elementary Treatise on Rational Mechanics,” a definition which 
meets my case exactly : ‘‘ A body is a portion of matter limited in 
every direction, such as a stone, a drop of water, the earth. A 
particle is a body extremely small in all itsdimensions. A material 
point isa eustiale whose form and dimensions are neglected.” 

A comparison may be drawn between my definition of the mean- 
ing of the word matter and Mr. Browne’s, and I venture to think 
that mine will be found to meet the wants of the student more 
satisfactorily than Mr. Browne’s. 

I have next to define the meaning of the word motion. I use 
it in the sense that it implies continual change of place on the part 
of some body with regard to some other y or bodies. If lam 
asked to put this statement more strictly, I may use Kerr's defini- 
tion, because it is very good : ‘“‘A point is said to be in motion or 
at rest according as its position in space is or is not changing.” I 
do not think there is much apparent difference between Mr. 
Browne and myself in this definition, and I am sure that there is 
no real difference. 

This is the proper place to speak of that aspect of the whole 
question on which Mr. Browne and I are distinctly at issue. Mr. 
Browne deals with motion as a condition of matter, I deal with 
motion as a distinct entity. 

Because of Mr. Browne, and not by any means for the sake of 
the student, I must perforce become here a little metaphysical, 
and repeat what he has heretofore admitted, namely, that it is quite 
impossible to completely define what motion is in such a way that 
it will leave no desire for knowledge on the subject unsatisfied. If 
I please to regard motion asa thing, while Mr. Browne regards it as 
a condition, no man can say that either of us is someon | right 
and the other absolutely wrong. But I can show—and, with 
= permission, will show—that while Mr. Browne’s views 

ead to nothing but confusion worse confounded, my views 
simplify the whole science of dynamics; supply us with a key to 
unlock many secrets of the universe; and explain much that with- 
out it is wholly unintelligible. For example, it is impossible to 
prove the conservation of energy on the theory that motion is a 
condition. But if we accept the view that motion is an ee it 
can be shown that the conservation of energy must exist as a law 
Mr. Browne himself, if he would only look the matter fairly in the 
face, would see that the question stands thus: He admits that it 
is impossible to define motion with accuracy ; in other words, we 
do no not know what it is. He insists on following a very old lead 
and calling it a “‘ condition of matter.” I adopt a different system, 
and regard it as an entity—a thing which can be measured. Mr. 
Browne objects to the words “‘ quantity of motion.” Yet he has 
to admit that the quantity of condition of motion is a constant. 
We cannot at all dispense with this word “‘ quantity.” We must 
have some means of comparing mechanical influences and effects. 
But can we with any accuracy speak of the “ — of a 
condition?” Let me use one of Mr. Browne’s own illustra- 
tions slightly modified. I regard for the moment pain as 
an entity. One man in a troop of soldiers has the toothache. 
After a time the pain subsides, and is found to be communicated 
to all the other men in a lesser degree. I saythat there is the same 
“‘quantity of pain” in the whole troop that was before concentrated 
in one man. Mr. Browne would under the circumstances be com- 
lied to say that there was the same “‘ quantity of the condition of 
ing the toothache” in the whole troop that was before concen- 
trated in one man. He would be not more accurate than I am, 
while the expression is inexpressibly clumsy. I do not suppose 
that Mr. Browne really believes that I think motion is a thing 
which can be separated from matter, any more than I believe the 
idea can be formed of a body of water on the earth contained in 
nothing. No one, so far as I am aware, ever held so foolish a 
belief. But I do hold that, for all practical purposes, if any pro- 
gress is to be made in putting the system of teaching physical 
science on a sound basis, we must treat motion not as a condition 
of matter, but as a thing, an entity, always, it is true, associated 
with matter. To this view Mr. Browne has not adduced a single 
real objection. He says, in so many words, that it is absurd to 
regard motion as a thing, but he has not shown why it is absurd ; 
he has to prove that it involves some contradiction, something 
which will vitiate practical calculations or render us unable to 
solve a mechanical problem. This he has not done, and cannot 
possibly do if he understands my proposition and treats it with 
fairness. After all my views are only those of mathematical 
giants who lived before Mr. Browne or I was born. 

With his definition of force up to a certain point I agree. If he 
uses the word merely for convenience of expression, and for want 
of a better, I am willing to concede that he is right, and I ain pre- 
pared to use the word in the same way myself, namely, to express in 
conventional language certain phenomena. But the moment he goes 
further, and attempts to prove that force is a something which exists 
apart from motion, then I raise my voice against what I hold to 
be a pernicious fallacy which has done a fe of mischief. It is 
here again necessary that I should define, in order that my mean- 
ing mg be clear. It is laid down in very many text-books, and is, 
I know, maintained by Mr. Browne, that matter can attract 
matter. If two leaden balls are freely suspended near each other 


they will move towards each other, Mr, Browne says that this is 


due to the force of attraction. Force may therefore be defined as 
a form of energy independent of motion, for even though the balls 
do not approach each other, yet the force of attraction exists all 
the same. Now I categorically deny that any such force can 
exist. I am not now called upon to say why the balls tend 
to join each other, but I am called upon to prove that 
the so-called force is not inherent in the balls, ail has really 
no existence. If two bodies, A and B, relatively at rest, 
move toward each other at any definite speed, until they 
collide, it is certain that energy has been developed in the 
system A B which was not in it before. This energy, once 
developed, is, by the law of conservation of energy, indestructible, 
But it did not exist before motion took place in the system, for 
Mr. Browne will admit, I am sure, that a latent force is not 
energy ; consequently energy was created by the approach of A to 
B. Now matter is in itself inert. But inert matter, in some 
mysterious way, about which Mr. Browne does not pretend to know 
anything, creates energy. ‘There is no possible escape from this 
dilemma ; either energy without motion exists in the ies Aand 
B, or it does not. If Mr. Browne thinks that it does, he will have 
to try his hand anew at definitions, and how he is to succeed in 
conveying the idea of energy existing in that which is absolutely 
inert ismore than I can say. If energy does not exist in A B, then 
his theory is entirely wrong, and no force exists. He may retaliate 
with a tu quoque, and ask me why the balls approach each other 
if they do not attract. My answer is simple and, I think, conclu- 
sive. They approach each other because of the operation of an 
external agency, and as that agency is a form of energy, it must 

a mode of motion of something, and the energy acquired by the 
balls in falling together is not created at the time, but drawn from 
a source, and it is not lost, and may be restored to that source again. 

The conception of force is wholly derived from muscular sensa- 
tion. We feel, so to s , the doing of work within our bodies 
when we walk, or climb, or lift a men Pry and we say that the weight 
offers ‘‘ resistance,” and requires “force” to overcome it; but I 
quite agree with Herbert Spencer that the idea is given us by the 
impressions made on us by external objects. 

‘o show how fundamental a difference there is between 
my teaching and that of Mr. Browne, I cannot do better 
than quote the following lines which he has written :—“ For 
instance, we do not assert that what we call gravitation 
and what we call magnetism have any connection whatever, 
except the fact that they produce motion, and are, there- 
fore, forces.” Now I hold that nothing can produce motion but 
motion; a body being at rest can only be moved by something 
which is in motion, and the moment we accept this fact we get a 
clue to the causes of the phenomena of magnetism and gravitation. 
Instead of searching in vain in the magnet for the reason why a 
nail is drawn to it, we seek outside the magnet, and the idea of a 
— fluid circulating externally to the iron, at once presents 
itself in a rational light. The same may be said of gravity. Can 
Mr. Browne, with his notions of inherent force, give us anything at 
all equivalent to the rational conceptions of the causes of natural 
phenomena thus opened to us? I think not. 

I fear to extend this letter further. I feel that I have omitted 
much that ought to be said. Perhaps you will permit me to return 
again to the subject when Mr. Browne has further expounded his 
views, ®. Il. 

London, Nov. 7th. 


PRACTICAL AND THEORETICAL ENGINEERING, 

Srr,—I have read with interest a letter signed ‘*C. G. E.” on 
the above subject. I believe his disappointment is the experience 
of all highly scientific men who go at once from college into the 
shops. But his disappointment is wisely tempered by hope in the 
future, and this hope is, I have no doubt, well grounded. It is reall 
a great mis fortune that young men are led to suppose that a pow: | 
theoretical training will at once place them ona higher scientific 
level than their ignorant fellow-creatures. What it does is to give 
them a capacity for rising higher. Probably for two or three years 
it may not help them at all; in ten years it will be really valu- 
able, and after twenty years it is simply worth anything. 

I have had no cause to be dissatisfied with my ors 
success, but if I had to live my life over again I should try to get 
a thorough scientific theoretical training, for though it loses a few 
years at first, I am certain it is worth all the trouble in later life. 
Looking back on my old shopmates of twenty-five years ago, I should 
say that no man has got on well who neglected the practical, but 
of those the most successful have been those who had also a good 
theoretical training. A MIDDLE-AGED ENGINEER. 


BOILERS IN IRONWORKS. 

Srr,—In your report of the last meeting of the Mechanical 
Engineers, it is somewhat interesting to note the amount of atten- 
tion given to the introduction of tubular boilers into iron and steel 
works, and not at all surprising that this new departure should 
meet with unqualified opposition from Mr. Adamson. As the dis- 
cussion seems to have been carried on by those who have little or 
no experience in tubular boilers of what is termed the marine 
type, we venture to address you, as we fully believe that it will be 
found that Mr. Copeland’s adoption of Turner's boiler will 
eventually effect an entire revolution in boiler practice in iron and 
steel a. and hasten on the time when flue boilers will be as 
little known ashore as they now are afloat. At the present 
moment the majority of land boilers are no more efficient than 
they were in the days when Mr. Henry Booth’s arrangement of 
flue tubes revolutionised, in the hands of Stephenson, the carry- 
ing trade of the world. 

tis gratifying to observe, in spite of the weight of adverse 
criticism Mr. Copeland received, that he still had the courage of 
his convictions, and we trust that at no distant date he will be 
able to record his success in your columns. 

In regard to the saving of space by the use of the marine type of 
boilers, we have no hesitation in affirming that a boiler equal in 
evaporative power and more economical than the ordinary Lanca- 
shire boiler, 30ft. long by 7ft. diameter, can be erected in one-fifth 
the ground area, and be set to work at less cost instead of one- 
third » more, as stated by Mr. Copeland. Moreover such a boiler as 
we refer to can be made perfectly accessible for cleaning and 
examination in every way, both inside and outside, and by this 
means employers’ risks would be | reduced, an1 it 
might be possible to place some reliance on so-called inspection by 
insurance companies, who, like Mr. Adamson, not only prefer 
boilers to be covered up in brickwork so that they cannot be 
properly inspected, but actually take upon themselves to advise 
users to the selection of such boilers. We trust that the ventila- 
tion of this important subject will not only educate the public to 
the selection oF i improved generators of steam, but also tend to the 
economy of fuel and reduction of the number of boiler explosions, 

Patent Boiler Manfactory, COCHRAN AND Co, 

Duke-street, Birkenhead, November 8th. 


THE LENGTH OF THE METRE, 

Sm,—Messrs. James Chesterman and Co., in their interesting 
communication to you of the 8th inst., with reference to the 
length of the metre, make no mention of the Weights and Mea- 
sures Act, 1878, which ap} to legally settle the question they 
have raised by providing for use in trade a lawful equivalent of 
the metre. 

The equivalent of the metre is given in the Act of 1878 as 
39°37079in., and as this equivalent is both for scientific and for 
commercial use, it would appear that the author of the ‘‘ Conver- 
sion Tables” referred to in the above communication was not in 
error in constructing his equivalents on the basis given in the Act. 
Instead of 39°37079in., Messrs. Chesterman and Co. state that they 
have used for many years a length of 39°3808, which their exten- 


sive experience tells them is equivalent to the mean expansion of 


brass and steel, the two metals of which commercial standards 
are stated to be most commonly made, There is, however, a 
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large use of metric measures made of other materials, as wood, 
ivory, &c., the rates of expansion of which differ considerably from 
those of brass and steel. If the principle of allowing in the con- 
struction of a metre for its expansion from 32 deg. to 62 deg. is to 
be extended, then should we not ultimately have as many equiva- 
lents of the metre as there may be different rates of expansion. 
To set aside a legal equivalent for a so-called commercial one would 
therefore hardly appear to remove confusion. 

Whatever material a standard measure may be made of, whether 
a yard, metre, or archive, it is not for the maker to aa pony it at 
its legal temperature, leaving the use of such a standard on those 
occasions when accuravy may require it to allow for the expansion 
of his standard when it is used at other temperatures, 

In common trade the difference between 39°3708in. and 39°3808in. 
is doubtless inappreciable, but even this difference might, perhaps, 
be lessened if all manufacturers were to graduate their measures 
at the temperatures prescribed by law. So long as different coun- 
tries adopt different normal temperatures—as 62 deg. for the 
British yard and 32 deg. for the French metre—and different mate- 
rials for their standards—as bronze for the yard and platinum for 
the metre—so long it would appear, however, that their standards 
cannot be strictly comparable. UnNirormity, 

London, Nov. 16th. 


THE FELIXSTOWE DOCK. 

Sir,—In your issue of the 11th inst. we notice a paragraph 
referring to a contract for a deep water tidal basin at Felixstowe, 
which, seeing that the contract is entered into with our firm, 
unless explained is likely to be prejudicial to us. 

The estimates were oe pe | by Mr. Brereton, M.1.C.E., an 
engineer of high standing and considerable experience in deep 
water work. The prices were what we asked. The principle 
adopted, viz., that of building by monoliths, lessens the cost of 
work of this nature considerably ; also, at the same time, assures 
its absolute safety. The railway consists of sidings from the main 
line of about 1500ft. altogether. 

From the tone of your paragraph, we must assume that your 
informant is ignorant of what is intended to be done, and has 
therefore misled you. 8. LAKE AND Co, 

Westminster, 8.W., 15th November, 1881. 


[We understand that the deep water tidal basin to be constructed 
at Felixstowe for Colonel Tomline will be 600ft. long, 300ft. wide, 
and have a short entrance froin deep water 100ft. wide as stated in 
a paragraph in our last impression. The basin is to have 23ft. of 
water at low water, and tle walls which are to be of concrete will 
be 48ft. in height. The railways referred to will be only 1500ft. in 
length in all, and as the warehouses mentioned are four iron sheds 
200K. long by 30ft. wide, and the shingle for the concrete is on the 
spot, we may correct what was said last week and admit, in accord- 
ance with Messrs. Lake and Company's letter above, that 
things are not unduly cheap at Felixstowe and that people do 
not work for nothing. The contract is let to Messrs. S. Lake and 
Co., and the contract sum is £80,000.—Ep, E.] 


COLD-AIR MACHINES, 

Sin,—It may be information for such of your readers as take an 
interest in the theory of cold air machines, and have doubts about 
the mechanical theory of heat, for me to describe an experiment I 
made a few days ago. The experiment was made with a Bell- 
Coleman machine, in which compressed air is as usual cooled by 
the agency of water to somewhere about the initial temperature 
of air before the compression, which in this case was about 48 deg. 
Fah. This cooled and compressed air was expanded in the one 
case in the usual way by making it work a piston, which returned 
power to the crank shaft working the compressor, when the 
temperature of the expanded air registered 20 deg. below zero, the 
density of the “ro air before expansion being 24 atmo- 
— absolute. The machine was then stopped and the piston- 
block slipped off the expansion cylinder rod, and after starting, the 
air entering the expansion cylinder was throttled, so that the com- 
pressed air behind the throttle valve was kept at the same density, 
viz., 24 atmospheres absolute—a little more steam being required 
so as to make up for the want of power caused by the expansion 
cylinder doing no work. 

The expanding air was allowed to blow through the barrel of 
the expansion cylinder into the throat of the exhaust, and at a 
point where its velocity was that of a gentle breeze, its tempera- 
ture was found to be very near that of the temperature after 
cooling by water and hefore expansion. No cooling whatever had 
occurred ; or if any cooling did occur it was behind the throttle 
valve, and compensated for by the heat produced by the collision 
of the air molecules after expansion, and coming nearly to rest, 
and confirms the thermo-dynamic theory that air cannot be cooled 
by simple expansion unless external work is performed. 

I shall return to this subject after some more experiments, in a 
paper ‘On Cold Air Machines,” promised to the Institution of 
Civil Engineers, and merely mention in the meantime that the 
experiments were performed with the Bell-Coleman machine 
recently erected for cooling the ships’ provisions of the Cunard 
line s.s. Servia, which takes in air into its compressors at the rate 
of about 5000 cubic feet per hour, and which was refegred to in the 
last paragraph of your article of last week, but in which the word 
“Inverness” has been inserted by some error. 

45, West Nile-street, Glasgow, 

November 2nd, 


J, J. COLEMAN, 


A PHOTOGRAPHIC EXPERIMENT WITH SWAN’S INCANDESCENT 
LIGHT. 

Sir,—Some trials I have recently made with Swan’s incandescent 
electric lamps give results that may possibly interest your readers. 
I employed throughout an electric stream of the same energy—that 
sae poe by thirty Grove cells—and as the whole experiment 

sted but an hour, it may be assumed, for all practical purposes, 
that the strength of the current was uniform throughout. 

I made use of four lamps in all, supplied promiscuously from 
Neweastle, their resistance being respectively : No. 1, 67 ohms ; 
No. 2, 59ohms ; No. 3, 58 ohms; No. 4, 52ohms. My object was 
to ascertain their actinic power upon a gelatino-bromide film, 
individually, collectively, and in groups. To do this I exposed a 
ag tee film to the action of one light at a distance of 

4ft., the sensitive film being placed behind a screen more or less 
transparent. The screen was divided into small squares, each 
representing different thicknesses of fine tissue paper. Thus 
square marked No. 1 represented one thickness, No. 2 two thick- 
nesses, and so on, the last square being almost opaque and repre- 
senting twenty-five thicknesses of tissue paper. The exposure in 
every case was ten seconds, the distance of the film from one light 
or lights always 14ft., and the number of cells thirty. The 
development was confined to two minutes exactly, an oxalate 
developer of normal strength being employed. Developer :— 
Saturated solution of oxalate of potash, three parts; saturated 
solution of protosulphate of iron, one part, 
Result of First Experiment, 
Number of square 
through which the 


light penetrated, 
Group of four lamps (Nos.1, 2,8,4) 
9 lamps (Nos. 9,8,4).. .. .. .. 18 
» 9» two(Nos.8and4) .. 


» 4) One lamp (No, 4, low resistance) .. .. .. 23 
» »» one lamp (No, 8, high resistance).. .. .. 20 

As it was a matter of difficulty to judge the exact square or 

number printed through, the mean result of three observers or 

readers was taken. So that the development should be the same 

poe! all plates were developed simultaneously in the same 


The result may not permit us to estimate with scientific 
accuracy the value of the lights under the above conditions, but it 
eg practically : First, that the amount of light given off by 

our lamps is Jess than that given by three, and that the electricity 


is employed most economically for lighting when only one lamp is 


used ; and secondly, that at any rate in the conditions described, a 
comparatively low resistance lamp gives more light than a com- 
paratively high one. 

In my second experiment I estimated the actinic power of single 
lainps, when one or more were in circuit, the photographic arrange- 
ments being the same. 

Result of Second Experiment. 
Number of square 
through which the 


light penetrated. 
One lamp, No. 4 (only one in circuit 
” ” » .. .. .. « 


” 99 
Are light (with thirty cells) upwardsof .. .. .. 
a | fish-tail burner (burning five cubic feet per 

nour) .. oe oe ee. 4 oe oe oe oe ‘ 
The result here is interesting in showing the comparative strength 
of the lamps by themselves, to what extent the light, so to speak, 
is “‘ turned down ” by bringing another lamp into circuit. As my 


Once more I take A, and treat it as in Fig. 3, and I ask again, 
where is the neutral axis ’ 

It matters nothing at all that there are joints at the base, for 
there must be either joints or something else, and no matter what 
else, the strains we have to contend with are self-contained in A, 
as shown by your correspondent ‘ Parallel Motion.” 

Now I contend that W must be included in the weight of the 


| crane when we are ascertaining its centre of gravity, and this being 


| going further. 


so, the neutral axis will fall of necessity nearer the side P than the 
side H, Fig. 1; and consequently although the safety-valve lever 
theory is not quite the right way to put it, still Mr. Pendred is - 
right in his views. I await the reply of your a before 

USTER. 
Lambeth, November 16th. 


Sir,—The numerous letters addressed to your paper on the sub- 


| ject of strains on crane posts contain, apparently, but one correct 


screen was only graduated as far as twenty-five, it was impossible | 


to estimate the 


ative value of the are light, for it went 


above the degree, while a low resistance Swan lamp only gave as | 
This last lamp, No. 4 in the series, was the | 


far as twenty-three. 
one ay tested, and therefore the results shown may be con- 
sidered the most favourable. The result given by a good fish-tail 


burner permits us to make some comparison between gas and the | 


Swan light. 


It says something for the skill with which the sensitive gelatino- 


bromide 1s pre’ 


commercially now-a-days, when we find it so _ 


uniformly sensitive that in the two trials—where square twenty- | 


three is recorded—there should be so unanimous a result. 
Woolwich, 12th November. H. BADEN PRITCHARD. 


THE FORTH BRIDGE, 


Sir,—I have read with great interest the article which appeared 


in your last impression on this subject. The matter is one of very 
great importance, andI hope that it will receive that criticism 
which it deserves. Parliamentary notice has been given, and it is 
to be supposed that the necessary Bill 
It is much to be feared that it will not be opposed as it ought, 
because the true nature of the issues involved are not understood. 
Without attempting to detract from the merits of Messrs. 


solution—Mr. Fyson’s. I say apparently, for Mr. Fyson’s reason- 
ing can scarcely be said to be very clear, and I have not taken the 
trouble of checking his figures. Perhaps, on the whole, Mr. Fyson 
is better at calculations of the kind, than at setting forth his ideas 
in a letter ; but if such is the case, it by no means justifies the 
ridicule heaped on him by Mr. Major. ‘ Chaff,” as a rule, 
might be excluded from such discussions, but, in all cases, the 
man who ventures to use it should make sure of having truth 
on his side. For no amount of easy 

SA flippant wit, sarcasm, aptitude at taking 
vantage of an adversary’s weak points 
in style or exposition of ideas—no amount, 
in fact, of controversial ability, will sup- 
ply for the one great deficiency of “‘ being 
in the wrong.” Mr. Major taunts Mr. 
Fyson with using his 40 tons load to pro- 
duce tension and compression in his 
crane post, and finding another 40 
tons to stick on the top of it. Now 
with all due deference to Mr. Major, 
there is nothing so very outrageous in Mr. Fyson’s so doing, 


| supposing even his reasoning to be otherwise incorrect. Let Mr. 


will be passed next session. | 


Fowler, Baker, and Barlow, the engineers who have designed the | 
proposed bridge, I may point out that not one of the three gentle- | 


men has had any experience in the construction of large bridges, 
and, I may say, that no information whatever has yet been brought 
before the public concerning the details of the structure which 
they propose to erect ; nor have we any definite information con- 
cerning the cost. We do know, however, that the expense cannot 


be less than about £1,200,000, an enormous sum, which must | 


heavily overload the companies agreeing to supply it, and appa- 
rently incapable of returning any adequate profit. 


S.QUEENSFERRY 


Major suppose for an instant a beam or girder of any length to 
have one of its extremities let into a wall, or to be maintained 
firmly in a horizontal position by any similar means, and _to be 
loaded with P at the he of its extremities. The weight P will 
produce strains of compression and tension in the beam, the maxi- 
mum value of these strains being Pl at A. It will also produce a 
vertical reaction at A, equal and of contrary direction to itself. If 
the same girder be allowed simply to repose on two supports, and 
P be applied to its centre, the same force P will produce flexion in 
the girder, and reactions = + on each support. There is no such 
manifest impropriety, therefore, in a single external force applied 
to a structure producing two kinds of strains in that structure. If 


| Mr. Major is not satisfied, let him take any horizontal section in 


INCH GARVIE 


N.QUEENSFERRY 


SANDSTONES, SHALES LIMESTONES. & 
COVERED BY COARSE CLAY AND ALLUVIUT 


My object in writing now is not to criticise Messrs. Fowler, 
Baker, and Barlow’s bridge, because these gentlemen have not even 
yet made up their minds concerning anything more than the 
general features of the structure, but to ask, Why build a bridge 
at all, when a tunnel can be made for less than one-half the sum ? 
Sooner or later the engineers must answer this — They 
are called upon to carry a railway over or under an obstacle, 


SMES SHALES pS” 


Ase 


the post of the crane under consideration A B. Let x be the 
leverage of W (measured from the vertical ing through the 

int of cP ome to the neutral axis of the upright portion). 
The post will have to support a bending moment Wz, which will 
resolve into a compressive force Wz at B, and a tensile one Wz at 
A. Will Mr. Major be so kind as to inform us how the three 


| forces +W2, --Wa, and W, are to produce the equilibrium which 


ly, the Firth of Forth. It is their duty, before deciding on | 
| The forces + Wa and constitute a couple which has no 


a bridge, to consider the alternative scheme of a tunnel, and to 
adopt that which is best. Can it be shown that they have con- 
sidered a tunnel at all? . I think not. 


It is very probable that they 


y t 1 , but have they, in the full sense of the | 
‘trary direction to W, which is as much as to say, the weigh- 


words, considered its merits and demerits? This is a question 
they will have to answer. ; 

Tappend a sketch showing the strata. It will be seen that a 
good deal of diabase, one of the varieties of green stone rock, will 
have to be cut through. It is very hard, but in the — day of 
rock drills and dynamite, this is a small objection. The length of 
the tunnel, even to secure good land approaches, would be insignifi- 
cant. The portion under water would be but a mile long, and by 


sinking a shaft through Inch Garvie, the work could be driven from _ 


four headings. I would undertake to say that with due diligence 
the tunnel may be made in less time than the bridge, on which no 
work can be done in the winter months. 


I trust that someone will take up this subject and deal with it | 


better than I can. 
engineering, in the true sense of the term. 
undee, November 4th, Cc. 


STRAINS ON CRANE POSTS. 


The bridge may be magnificent, but it is not | 


must reign in all parts of the structure for stability to ensue? 
resultant, and to equipoise the weight W, the elastic efforts of 
the metal in the section A B must produce a resultant applied to 
the centre of gravity of that section, equal, parallel, and of cont 


W must be considered as applied to that centre of gravity, 


Mr. Major feels the incorrectness of his theory, and attempts in 
his last letter to turn the flank of the difficulty by opposing to the 
overturning action of the weight W an equal weight attached to a 


| cord passing over a pulley; but unless his pulley be of the nature 


| something must support the verti : b 
| Major is so anxious to get rid of. Then again, in attempting to 


S1r,—Will you permit me to say a word in the very interesting | 


discussion now going on in your pages? It admits, I think, of 
being clearly shown that the strain on the breast of a crane must 
be greater than that on the back, even on the assumption that the 
post and jib are homogeneous and rigid. = 

It will be conceded that the neutral axis will pass through the 
centre of gravity, assuming that the resistance of the material 
strained is the same to compression and extension, and on 
no other basis. Now in a homogeneous crane post certain of your 
correspondents who repeat Mr. Pendred’s views locate the neutral 
axis at the centre vertical line, because that is the centre of 
gravity. Now, Mr. Kirkaldy has carried out a very large number 
of experiments on the stretch and compression of both wrought 
and cast iron, and has proved, I understand, that the range of 
motion of the end of a bar is not the same under strains of tension 
and compression, and his discoveries go to cast grave doubt on the 
teachings of Barlow and others on this subject; quently the 
neutral axis will not of necessity be in the vertical centre of the 
crane post. 
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T shall now proceed to show that it must for another reason be 
nearer the breast than the back of the crane. The whole crane 
being rigid by supposition, and homogeneous with its suspended 
load constitutes a single mass, and the neutral axis must be asnear 
the centre of gravity of this mass as it can get. Let A, Fig. 1, be 
a Late of cast or wrought iron, 3in. thick, and 10ft. square. Let 
W be a weight of one ton. Let C D be two supports, both jointed 
to the plate A. May I ask any of your correspondents to show me 
where the neutral axis is located in A? 

I now take A and treat it, as in Fig, 2, and I ask again, where is 
the neutral axis? 


of Mahomet’s coffin, it must be supported by something, and that 


action of 40 tons which Mr. 


show how the vertical moment WA may be converted into -an 
equal one of horizontal direction, Mr. Major makes two mistakes : 
Firstly, in neglecting the vertical effort equal to W and contrary 
to it, which must be supported by the pulley D; and secondly, in 
making the flexional strain on the post at the height C equal 
simply to P, whereas for all parts of that post it is equal to PC, 
putting out of the question the slight variations arising from 
deformation. 

Lastly, let us suppose the crane to have two jibs of equal length 
and equally weighted. The flexional strains in the mast will then 
counteract each other, and entirely disappear, and the only effort 
to be supported by the post will be purely compressive—in fact, the 
vertical force W, to which Mr. Major is so averse, unless, indeed, 
that gentleman manages to support the two jibs in the same 
manner as he does the pulley in his diagram, in which case he will 
certainly deserve encouragement. 

As for Mr. Pendred’s ‘“‘safety valve theory,” it is really not 
worthy of discussion. If Mr. Louis Seguin is a Frenchman, as his 


| name seems to imply, I cannot too much recommend to him the 


perusal of one of the many excellent works on resistance of 
materials written by countrymen of his—say Bresse, for instance, 
who treats the subject of vertical supports under compression not 
applied to their axis in a very clear and scientific manner. 

iege, November 14th. 


‘“KNOWLEDGE.”—The first number of a new weekly magazine 
called Knowledge was published on the 4th instant. We learn 
from the introductory article that ‘‘ Knowledge is a weekly magazine 
intended to bring the truths, discoveries, and inventions of science 
before the public in simple but correct terms—to be, in fact, the 
minister and interpreter of science for those who have not time to 
master technicalities.” The magazine is edite? by Mr. Richard A. 
Proctor, and the first number is quite satisfactory. We need 
hardly say that a good deal of = is given to astronomy, and 
the first part of a paper by Dr. W. B. Carpenter, on the relation 
of food to work, gives promise that the whole will be interesting. 
Mr. Mattieu Williams contributes a very amusing article, and a 
good deal will be found to interest any general reader who 
cares a little for science, We wish our new contemporary every 
nuacess, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—AsuHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwietmeverR, Bookseller. 
NEW YORK.—Tse Wittmer and Rocers News Company, 
81, Beekman-Street, 


TO OORRESPONDENTS. - 


*,* All letters intended for insertion in THE Encineer, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

B. F. Reprenpacuer Turvine.—Letters await the application of this corre- 
spondent. 

Mnamn. Bees, E. R. and F. Turner, Ipswich ; Messrs. Whitmore and 
Binyon, 28, Mark-lane, and Stowmarket; J. H. Curter, 82, Mark-lane ; 
A. B. Child and Son, 70, Fenchurch-street ; W. R. Dell and Son, 26, Mark- 
lane; Bryan, Corcoran, and Co., 31, Mark-lane. 

R. R. ew ga le Moors).—A letter sent to you on the 5th inst. has been 
returned. In reply to your finquiry dated the 2nd wnst., your opponent 
may proceed against you or against your patrons, and although it is usual 
to give full notice, he may proceed with or without doing so. 

ENGINEER.—Half an inch in thickness would be enough if the flues are large 
and if thoroughly supported by gussets reaching the flues and with 

cient staying, but broadly speaking, the ends should be an eighth of an 
inch thicker, and the staying very well done even then. 

R. T.—The heaviest British tender engine weighs empty about 36 tons ; its 
tender empty about 16 tons. The engine full will weigh about 89 tons, and 
the tender 34 tons, or a gross weight of 73 tons. We do not know the weight 
loaded of the Lancashire and Yorkshire engine to which you refer. 

A.Eex. B.—Blue heat plainly means the temperature necessary to cause 
a roughly brightened forging to assume the blue tint. Scantling 
applies to all three dimensions, and really means size, except that the term 
is not applied to boards, slags, or plates, or pieces having one dimension of 
small value. With respect to “under drawing” and ground glass, we 
cannot help you. There is not any ground stronger than plain glass of 
the same quality and thickness. Hammer-Jaced or wavy glass may have 
been used, and this is strony greenish glass, usually of considerable 
thickness. 

W. D. 8.—The proportions you give for your tank will do, but they are quite 
light enough. <A wrought iron tie-rod should be put in at every 6ft., 
crossing the tank. It may be secured by forked ends to suitable projections 
cast om the flange of the plates. The ties should be 3ft. from the bottom, 
and provision must be made for tightening them up, but the tightening 
must not be overdone ; 14 round rods will be strong enough. They must be 
examined and painted from time to time, or they will corrode rapidly. 
The girders are not of the proper section. Make the bottom flange lin. 
thick and 12in, wide, taking the metal out of the top flange by making it jin. 
thick and narrower. Take great care to provide good castings. It 
would be well to use one more girder. See that the tank is properly bedded 
on them, and on the walls. 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or Country 
at the various railway stations ; or it can, if preferred be supplied direct 
trom the office, on the following terms (paid in advance) : — 

Hals-yearly (including double numbers)... .. .. £0 148. 6d, 
Yearly (including two double numbers)... .. «. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 

made, THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue EnGingeerR Volume, Price 28. 6d each, 

Many Volumes of Tut ENGINEER can be had price 18s. each 
foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
at Subscriptions sent by Post-office order must be accompanied by 

etter of advice to the Publisher. Thick Paper Copies may Toned, yf 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

t, France, Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoun d, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London,— Austria, Buenos Ayres, and Algeria, 

jweden, , £1 16s. rneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 5s. ; 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for two lines afterwa: one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur ENGINEER, 163, Strand, 


MEETINGS NEXT WEEE. 

Tae InstrTUTION oF CrviL Encineers.—Tuesday, Nov. 22nd, at 8 p.m.: 
* Forces and Strains of Recoil in the Elastic Field-Gun Carriage,” by Mr. 
Henry Joseph Butter, M. Inst. C.E. 

Society or TeLecrapH Enoineers.—Thursday, Nov. 24th, at 8 p.m.: 
i. yy upon the International Exhibition of Electricity in Paris, 1881,” 
by Sir C. T. Bright, Member, and Prof. D. E. Hughes, F.R.S., Member. 

Society or Arts.—Monday, Nov. 2lst, at 8 p.m.: Cantor Lectures. 
Lecture L., ‘‘ Some of the Industrial Uses of the Calcium Compounds,” by 
Thomas Bolas, F.C.S. Wednesday, Nov. 28rd, at 8 p.m.: O meet- 
ing. ‘‘The Storage of Electricity,” by Prof. Sylvanus Thompson, D.Sc. 


DEATH. 
On the 7th inst., at_75, Welbeck-street, Cavendish-square, Chevalier 
Benepitto ALBANO, M.LC.E., aged 85. 
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SUBMARINE ARTILLERY. 

On Monday a public trial of Ericsson’s torpedo boat— 
the Destroyer—took sed at New York. According to 
the telegrams which have supplied the information, the 
experiment was in every successful. We have already 
illustrated the Destroyer. She is an armour-clad torpedo 
boat 130ft. long, 11ft. deep, and 12ft. wide. Her engines 
can indicate about 1000-horse power, and her speed is 
said to be 16 knots. The novel feature about the craft is 
that she carries a long tube on her keelson, the muzzle of 
which is 6ft. below water, and from this tube she dis- 
one extremely elongated projectiles of wood, and 
capable of carrying very heavy charges—as much as 
350 lb. of dynamite. The tube is a steam gun, and a 
very wr arrangement, resembling in principle the 
slides of the charger of a shot pouch, suffices to exclude the 
water. Minute details of the construction of the gun 
and its projectile have not been as yet made public. It is 
not clear that silence is in this case due to official reticence. 
The fact seems to be that the experiments hitherto made 
have not been uniformly successful, and modifications 
have been introduced from time to time. If, however, the 
latest announcements are to be credited, these difficulties 


have been overcome, and ironclads have yet another foe 
to fear. On Monday the projectile travelled 600ft. under 
water. It contained a small bursting of 121b. of powder. 
It passed clean through a target 5ft. under water and 
traversed a torpedo net. Of weet the target was com- 
posed we have no means of knowing, but it probably 
represented a section of the bottom of an ironclad. 

It may perhaps surprise some persons to hear that a shot 
can be fired under water, but there is nothing novel in the 
idea, Indeed, from a very early period proposals have 


been made to destroy ships by firing shot into them below | beh 


the water-line from submerged cannon. Robert Fulton, 
of steamboat fame, carried out a series of experiments in 
1813 to ascertain what could be done by guns fired under 
water, In Scribner's Monthly Magazine for August, 1881, 
will be found a very interesting paper on the subject by 
Professor Thurston, in which are printed some previously 
unpublished manuscripts of Fulton’s. “I ordered,” says 
Fulton, “a frame to be made of two pine logs each 13in. 
square, 45ft. long, on one end of which I placed a Colum- 
biad carrying a ball Qin. in diameter, 1001b. weight ; on 
the other end I erected a target 6ft. square, 3ft. thick, of 
seasoned sound oak, braced and bolted very strong. The 
Columbiad, except 2ft. of the muzzle, was in a box; 
the muzzle 24ft. 6in. from the target; the charge of 
powder 10lb. When fired, the ball entered only 9in., that 
is, its diameter, into the oak. This experiment proved the 
range of 24ft. Gin. through the water to be too great.” In 
a succeeding experiment :—“ I loaded the Columbiad with 
12 lb. of powder, and placed the muzzle 6ft. from the 
target ; the muzzle of the gun 2ft. under water ; the place 
where the ball struck the target 5ft. under water. In 
this case the ball went through the target 3ft. 
thick and where is not known. The target was 
torn to pieces. In this experiment I fortunately 
proved beyond a doubt that Columbiads can drive balls of 
100 Ib. through 6ft. of water and the side of a first-rate 
man-of-war.” Fulton then goes on to describe the con- 
struction of a ship fitted to discharge broadsides of sub- 
marine ordnance, illustrating his remarks with rough but 
sufficient pen-and-ink sketches. He suggests the construc- 
tion of a small fleet of little vessels. Seven of these he could 
construct for 600,000 dols.—the cost of one 74-gun ship. 
“Were they to attack a 74, she could not dismast the 
whole of them. Some one must get within 8ft. or 10ft. 
of her, where one fire from any one of them would 
certainly destroy her.” In another place he says, 
“The steam engine would give a vessel of this 
description the means of playing around the enemy.” 
The novelty of Ericsson’s invention lies in matters 
of detail. History repeats itself. 

Nothing seems to have come of Fulton’s invention; nor 
wasmuch done with the idea until Whitworth gave the world 
a new sensation by firing flat-pointed projectiles from a sub- 
merged howitzer through a very strong target at a range 
of many feet. It was found that, as might be expected, 
elongated projectiles fired from rifled guns travelled much 
further through water than round shot could, and it was 
also shown that such projectiles were not deflected. It is 
said that this was first discovered by Captain Thomas 
Boys, of Liverpool, who long before the Whitworth era 
had made flat-headed shot to shoot whales with in the 
North Sea. Whitworth’s experiments were made in the 
winter of 1857 and spring of 1858. The gun fired was a 
brass howitzer of between 13cwt. and 14cwt., and but 
4ft. 8in. long. The shell weighed exactly 241b., and the 
charge employed was 24 1b. of powder. In the first experi- 
ments the gun was fired above water, the shot striking 
it at an angle of about 7 deg. The official report of the 
eighth round, which may be taken as a specimen, says 
“the shell entered the water 17ft. from the submerged 


butt, passed through the butt about 3ft. Gin. from the | d 


bottom in the same direction as it was fired, entered the 
mud 17ft. 6in. beyond, and penetrated 18ft. 6in. into it 
about 2ft. below the surface. Total penetration through 
water, wood, and soft mud, 53ft.” The target consisted of 
two 4in. thicknesses of oak plank. The results were so 
encouraging that others were carried out. A 110 lb. 
Armstrong gun was used. It was fixed on a platform 
below high-water mark at Portsmouth; loaded when the 
tide was out, and fired by a Bickford fuse when it was in, 
with charges of 12 lb. of powder. This gun, at a range of 
25ft. from the muzzle, sent its projectile clean through the 
target, cutting a 13}in. balk in two. It was, in a succeed- 
in, — trained on the quarter of the hulk Griper, 
20ft. distant ; a flat-fronted 110 Ib. shot was fired with 
14 lb. of powder, when the gun was 6ft. under water. 
According to the official report, “shot struck ship’s side 
about the spot at which gun was directed, penetrated 
outer planking of 6in. orl oak, cut through an 8in. oak 
timber, sound, penetrated the inner lining of fir, not sound, 
and struck a large oak rider 18in. square, into which it 
penetrated 2in., ship’s side shaken to a considerable extent 
round fracture, into which water poured with great 
violence, filling the ship immediately.” The third round 
was fired with a pointed projectile, which, as might be 
expected, traversed the water more readily than one with 
a flat point. It went clean through both sides of the 
hulk, making a total penetration of 33in. of sound wood, 
and 4ft. of water between the sides penetrated. It may 
be said that the projectiles had only wood to deal with, 
although there is little doubt that the Griper’s oak sides 
offered more resistance than the two Zin. plates of many of 
our ironclads. But in September, 1862, six }in. thickness 
of boiler-plates superimposed were bolted on the side of 
the Griper and fired at as before with a conical shot. The 
official report says :—“This shot broke through all the 
plates, driving the fragments through the side of the ship, 
making an irregular fracture in the target 12in. by 9in., 
shelf piece broken, and ship’s side destroyed to a consider- 
able extent.” It is not remarkable that when these facts 
come to be known inventors were encouraged, and a large 
number of schemes were devised for firing guns below 
water, We need not stop to describe them. The Patent- 
office library is sufficiently accessible. As bearing particu- 
larly on Ericsson’s work, however, we may state that in 1862 
Mr, Forbes,an American, madeanumber of experiments with 


submerged guns, and actually entered into a contract with 
the United States Government for the construction of a 
gunboat partially plated to carry a submarine gun; the 
contract was, however, never carried out. 4 

It is quite clear that Ericsson can discharge a 
projectile with perfect safety from bursting his gun 
under water—what the range of the projectile will 
be remains to be seen. It is quite possible to dis- 
charge it by an explosive instead of driving it out by 
very high-pressure steam admitted into a long tube 
ind it; and of course used in this way its range 
would be extended. It would not be difficult to com- 
bine with Ericsson’s system, however, one now being 
tested by our own Government for the first time, although 
suggested, we believe, long ago. For the costly and com- 
plex fish torpedo is substituted a light iron case of the 
same shape, loaded to be of just the same density as 
water. This is propelled by what is neither more nor 
less than an enormous rocket, discharging its gas at the 
tail end of the torpedo. It is well that the especial value 
of the Ericsson system should be clearly understood. It 
consists entirely in the power of discharging a torpedo at 
a high velocity. The fish torpedo might be discharged at 
a flying ship, and co 4g fail to overtake her for lack of 
speed. Again it might, if fired at right angles to her, 
pass astern of her for the same reason. The Destroyer 
must of necessity be much more expensive than an Eng- 
lish torpedo boat; she is also much slower, and must 
carry a larger crew. Consequently, if destroyed herself, she 
would represent a loss compared with which that of an Eng- 
lish boat would be trifling. If, however, she can do what the 
English boat may not be able to do, strike with certainty at 
300 or 400 yards range, she will be superior to anything 
we have afloat. Meanwhile it is worth considerin 
whether, if such a ship as the Polyphemus were fit 
with a long breech-loading submerged gun, capable of 
firing shell carrying 50 lb. of gun-cotton or dynamite, and 
propelled by a charge of, say, 150 lb of powder, results 
would not be obtained which would far transcend any- 
thing which torpedoes can now effect? The whole subject 
of submarine warfare deserves to be reconsidered, and dealt 
with on the new basis which progress in the construction 
of artillery has opened up. 


THE FUTURE OF GAS LIGHTING. 
Tuenrz is no longer room to doubt that electricity will 
mad an important part in providing the world with light. 
hat it will wholly supersede gas is, however, unlikely ; 
and even if it did take the place of coal gas as a lighting 
agent, gas would still be extensively employed for heating 
purposes. Up to the present, the introduction of the 
electric light seems to have rather operated to increase the 
consumption of gas than diminish it. Gas engines are 
employed to a considerable extent in driving dynamo 
machines ; and even where the electric light is used regu- 
larly, we find it still supplemented by gas lamps. But it 
is not to be denied that the introduction of the electric 
light has done a great deal to improve gas. It supplied a 
stimulus which was much wanted, and a marked im- 
rovement in the lighting of many of our thoroughfares 
as been the result. A comparison, for example, of Parlia- 
ment-street, Westminster, with the Strand, or any neigh- 
bouring street, will show of what gas is capable when 
properly used. Can it be said that finality has been 
reached in the production, transmission, and consumption 
of gas?’ We think not; and it may yet be found that as 
the rivalry of the electric light becomes sharper and 
sharper, so will improvement after improvement take 
place in the production and use of gas. The direction 
which improvement may take can be indicated without 
much trouble. The objects of the inventor must be to pre- 
uce gas more cheaply than is now — and to make 
it better than it is now. The simplest 
first end would be to obtain more than ever from a 
ton of coal. But there is nothing to be done in this direc- 
tion. The maximum yield has been secured for many years 
in our best gasworks. Thus, at Beckton the average yield 
of Newcastle coal with 7 per cent. of cannel is 10,334ft. per 
ton. It is very unlikely that this result can ever be ex- 
ceeded; it is not often equalled. Again, the use of 
machinery for charging and drawing retorts ; the favour- 
able contracts 
judicious endeavours to prevent waste, and, in one word, 
the perfection of the whole system of gas making, seems 


to have done all that can be done to directly reduce the - 


cost of production. The South Metropolitan Gas Company 
supply gas at 2s. 10d. per 1000 cubic feet—a wonderful 
fact, bearing all the conditions of locality in mind. Asthe 

uantity of gas per ton cannot be directly augmented, and as 
the cost of labourand general expenses does notseem toadmit 
of diminution, it would : _ to be impossible to do more 
with gas than has been done ; and it might be taken for 
granted that gas will have to fight electricity just as it is, 
and has no reserves to draw upon. Such a conclusion 
would, however, be erroneous. Invention never reaches 
its limit, perhaps, in any department of the arts and 
sciences. It has certainly not reached it in gas making. 


We shall not here go into any elaborate investigation of 


what is and what is not possible in this manufacture, but 
we can indicate three directions in which progress seems to 
be possible. 

It has recently been announced that by passing the 
electric spark through coal gas, its volume may be doubled 
and also its illuminating power. This is a startling state- 
ment, and further experiment conducted on a large scale 
is required before it will be safe to —— an opinion 
as to the value of the suggestion. ere is, however, at 
least a basis of truth pobycns: has 2 said. When 
sparks from an induction coil are passed through coal gas, 
H*—is produced. The volume of the gasis 
augmented, and perhapsits lighting power. This is, however, 
only a general statement, and little or nothing outside the 
laboratory is known on this point. What is known is 
encouraging. There are, however, difficulties in the way 
of adopting the process, however successful it may be, The 
first is that when acetelyne is produced, there is a strong 
tendency to throw down carbon developed in the gas, The 
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carbon assumes the condition of a black tarry deposit, or 
in some cases benzine—C* H®—is produced. There are 
serious objections to the adoption of any process which 
entails the deposit of carbon from coal gas. Further, 
acetelyne attacks copper and produces acetelyde of that 
metal, which is probably explosive, like one of the com- 
pounds of ammonia with the same metal. There is always 
present in coal gas about ‘06 per cent. of acetelyne, and 
this has been said to attack copper pipes with the 
effect we have named. It is by no means clear how and 
why the presence of acetelyne should improve coal gas. 
It contains less carbon than any other hydrocarbon known. 
The augmentation of volume may be due to the setting 
free of hydrogen previously combined with carbon. Next 
to nothing has been done as yet to ascertain on a practical 
scale of whatthe scheme is capable. But enough is known 
to render it desirable that further experiments should be 
made. It would be very easy to ascertain at any of our 
gasworks the effect of passing a current of sparks from a 
dynamo machine through a few thousand feet of coal gas. 
Should the result be satisfactory much advantage may be 
anticipated. Even though the volume and lighting power 
of the gas should not be doubled, yet if either or both be 
materially augmented tke result could hardly fail to be 
contenting, because the cost of carrying out the process 
would be small. As to the danger of producing acetelyde 
of copper little perhaps need be feared. There is reason 
to think that brass is not freely attacked, and even if it 
were, nickel-plated fittings could readily take the place of 
those of brass now in use. A second scheme relates to the 
production of the very valuable bye-product, ammonia. 
For ammonia there seems to be a practically limitless 
demand. It is now manufactured in our gasworks by 
washing the gas with water, which absorbs the ammonia. 
The water is sold in many establishments as ammonia 
liquor. In large works, however, sulphate of am- 
monia is made. Sulphuric acid is placed in a 
large leaden pan. The ammonia liquor is pumped into a 
boiler and heated. The ammonia, in the form of gas 
mixed with steam, passes over into the sulphuric acid in 
the leaden pan. The process is continued until the acid is 
nearly neutralised. The contents of the pan are then drawn 
off and permitted to cool, when the sulphate of ammonia 
cerystallises out. The price of the sulphate varies, but may 
be taken as from £17 to £18 perton. A ton of cannel 
produces 20 lb., and of north-country coal about 16 Ib. 
The net profit got from the manufacture of ammonia may 
be taken at about 2s. per ton of coal carbonised. It has 
been recently stated that the production of ammonia can 
he much simplified and reduced in cost, with the result of 
considerably increasing the profit to be derived from it. 
Extravagant assertions have been made on this subject. 
Thus it has been said that gas will become the bye-pro- 
duct, and ammonia the principal article of manufacture 
in our gasworks. This is obviously impossible, seeing that 
the quantity of ammonia to be had from coal is limited to 
a few pounds per ton ; but there is every reason to believe 
that it is quite possible to effect certain valuable economies 
in this direction by the substitution of what is known as 
the dry process for that now in use. 

Turning to another aspect of the question, there seems 
to be some reason to think that all that is possible has not 
yet been done in the way of carbufetting gas. The diffi- 
culty hitherto met with has been to a large extent 
mechanical. The carbon is taken up freely by the gas, 
and its lighting power is very much augmented ; but the 
gas will not “carry.” It deposits its carbon as readily as 
it absorbs it. If this difficulty could be got over a great 
deal would be gained. Is it not possible that inventors 
who have handled the subject have given up too readily, 
or have not possessed the information necessary to enable 
them to deal with it satisfactorily? It may be found 
worth while to try again even schemes which have been 
proposed and tried several times already for producing a 
gas of low illuminating power—for instance, by projecting 
steam among burning coke, and so obtaining hydrogen. 
This gas might readily be carburetted up to the point 
requisite to make it a good illuminating agent. There 
is, of course, nothing new in this idea. It will 
be seen from what we have said that there are 
three distinct directions which inquiry may pursue, 
namely :—Firstly, the effect of passing the electric 
spark through coal gas, which undoubtedly produces acete- 
lyne, with, it is said, an augmentation of volume and 
lighting power. Secondly, the production of the bye pro- 
ducts, and more especially ammonia, in great quantity, 
and at a cheaper rate than heretofore; and, thirdly, the 
augmentation of the light-giving powers of coal gas by 
carburetting it. It is not too much to hope that 16-candle 

may yet be sold in London at 2s. the thousand feet. 
If this could be done, gas companies might regard the 
progress of the electric light with unimpaired equanimity. 
But it certainly cannot be done unless the managers of the 
great companies bestir themselves. Something more is 
wanted just now than men who can keep a great manu- 
factory going as a paying concern. It will not do to go 
on for ever making gas just as it was made ten years ago. 
The modern gas manager should be a man of invention 
and enterprise; his resources are practically enormous. 
Investigation and inquiry are essentially necessary to keep 
the - manufacture in its proper place. Such men as we 
speak of are not lacking; knowing this, we believe that 
gas has still a great future. 


THE EXPORT OF RAILS. 


In the ten months of the present year for which we have now 
the official statistics we find that we have been very largely in- 
creasing our export trade in rails—in steel rails, that is, for it is 
in that class of rails that we have enlarged our trade. In the 
ten months of this year we exported 108,606 tons of iron rails, 
the quantity exported in the corresponding period of last year 
being 116,568 tons. The chief purchasers of iron rails for the 
past two years have been the United States and India, the 
former buying from us increased quantities and the latter lesser 
quantities. In steel rails there is a more general increase—we 
exported in the ten months of the present year 512,370 tons, and 
in the same ten months of last year 408,280 tons, America has 


very largely increased her demand, India has materially decreased 
hers, and the quantities we send to Northern Europe show that 
slow decrease that has for some time been marked. The special 
feature of the return is our great dependence upon America for 
the rail trade. Out of the 620,000 tons of rails of both 
classes we exported in the present year, we sent not less than 
260,000 tons to the United States alone ; as well as 100,000 
tons to British North America ; we are dependent upon that 
country for more than one-half of the present export demand 
for rails. 1t is gratifying vo notice the extent of the demand for 
our rails in America, but in this great dependence of our manu- 
facturers on the demand from one part of the globe, and in the 
dependence on a demand that has been proved by bitter experi- 
ence to be very fluctuating, there is a great danger. The 
terrible depression that set in in the iron and steel trades a few 
years ago was traceable to the large dependence of the iron 
rail trade on the American demand, and it appears that at the 
present time we are depending almost as largely on it for iron 
and steel rails as we did on it for iron. It would be well for 
our manufacturers to endeavour to develope the trade with 
Southern Europe, with Australia and with our own colonies, 
which seems to be to some extent neglected at the present time 
owing to the briskness of that with the United States. The 
latter depends upon the continuance of railway construction on 
a large scale, and it is a demand that is being increasingly met 
by the home makers. Hence, there is the greater need for our 
rail makers to endeavour to keep ind to increase their hold on 
those neutral and non-producing markets that in an early future 
may need increased quantities of steel rails. The growth of this 
trade betokens the prosperity of our iron and steel industries, 
and whilst we retain and increase our hold on the sea carrying 
trade of the world, and on its construction, it is to be hoped 
that we may tighten our grasp on the rail trade, and increase the 
area over which the productions of our rail mills spread from 
year to year. Other fields than America’s are to be covered 
with railways, and it is our duty to keep in the foreground as the 
greatest rail-making nation. 


LAKES ONTARIO AND ERIE, 


Ir has for some time been stated that the mean level of Lake 
Ontario and of Lake Erie is falling, and from recent statements 
there appears to be no doubt that this is taking place. The 
continued fall in the level of Lake Ontario is giving rise to a 
general feeling of anxiety as to the future of the several harbours 
along the two shores of the lake. From a datum line on a rock 
in Toronto Harbour the levels in inches above zero for the three 
nonades from 1854 to 1880 inclusive, have been taken, and are 
thus given by the Toronto Globe :— 


1872-80. 
January 26 
April 99 
May . 167 
June 19°2 


September 
October... 


fall of nearly 14in. per year during the last period as compared 
with the first, and that the October fall has been 16‘9in.. It 
will, however, be noticed that though the fall in the first period 
was 8°49in., it has only been 5°87in. in the latter period, so that 
it may be that the operating cause of the fall is being removed, 
or that the fall may be cyclical, and a period of fall is drawing to 
a close. The reduction in the average depth of water in the 
harbours to the extent of from one foot to nearly a foot and 
a-half ia, however, a serious matter, especially as the opening of 
the Welland Canal has rendered the lake accessible to vessels of 
larger draught than formerly. Various explanations have been 
offered. The last is that the improvement of the outflow by the 
St. Lawrence, consequent upon the lowering of the Gallop 
Rapids, gives the true solution. The Gallops, it is contended, 
form the natural dam of Lake Ontario; and it is urged 
that lowering of the dam will necessarily lower the average level 
of the lake. Whatever the true cause may be, it is evident that 
either the draught of vessels using the harbours will have to be 
lessened, or, what is more likely to be done, the wharfs will have 
to be pushed further into the lake. 
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of Civil Engineers. Vols. I.to LVIII. London: The Institu- 
tion. 1881. 

Tue first of these volumes contains two papers which 

elicited long and somewhat important discussions, and 

eleven papers which were not read or discussed at the 
meetings. The number of “ Other Selected Papers” now 
regularly printed in the “ Proceedings” gives a good idea 
of the growth of the Institution, and shows that to be able 
to write a very good paper is not now looked upon as 
derogatory to the claim to be considered a practical engi- 
neer. The two papers above referred to are, “On the 

Comparative Endurance of Iron and Mild Steel when 

Exposed to Corrosive Influences,” by Mr. D. Philips; and 

upon “The Actual Pressure of Earthwork,” by Mr. B. 

Baker. Mr. Philips’s paper described a series of experi- 

ments made with the object of ascertaining the relative 

corrosion of several sorts of wrought iron and mild steel, 
chiefly under artificially-produced corrosive conditions. 

The result of these experiments tended to show that best 

irons and mild steels corroded rather more than common 

irons. Besides his own experiments, he discussed some of 
the experiments made by the Admiralty Committee 
appointed in 1874 to inquire into the causes of the 
deterioration of boilers, and upon which he served. In 
the discussion on the paper the advocates of mild steel 
were in full force, and though there were plenty to take 
the part of iron, the battle was best fought on the side of 
the new material. It is generally well known that since 
it was first announced that mild steel corroded under 
some conditions so rapidly as to cause considerable appre- 
hension to shipowners, it has been stoutly maintained by 
those interested in the manufacture or use of steel that 
there was no foundation for the statement. In a few 
instances it has been admitted that steel had rapidly cor- 


roded, but then it was said to be because the steel was 
used in such a way as to give rise to feeble electric cur- 
rents, which were the cause of the trouble, and even now 
it is urged that the combination of iron and steel in a 
structure is productive of galvanic action, and that 
steel of different qualities will cause it. There is, how- 
ever, no doubt that mild steel does corrode when in the 
form of boilers, boiler tubes, or ships’ hulls, rather faster 
than common hard irons; but it seems to be generally 
conceded that if mild steel is freed from the thin but hard 
and firmly adhering magnetic oxide scale left on it in roll- 
ing, the corrosion is but slightly more rapid than with good 
irons. This fact—and it seems to be a fact—was much 
discussed in the report of the Admiralty Committee, and 
though announced as a new discovery, it was put forward 
as long ago as 1843 by the late Robert Mallet, in one of 
his reports to the British Association, when he mentioned 
that iron and steel were electro-positive to their own 
oxides, The paper by Mr. Baker is not quite correctly 
entitled, for strictly speaking it contains much less new 
information of the actual lateral pressure of earthwork 
against revetment walls than it does of the modern prac- 
tice in this branch of engineering. It gives a —_ num- 
ber of instances of failure or partial failure of walls under 
a head of earth which they were calculated to retain, and 
a few experiments with pressure boards. The paper is one of 
the most valuable ever printed on the subject of retaining 
walls, and would be so if it gave no more than the numer- 
ous illustrations of such walls as employed at different 
times -by our leading engineers, and the record of the 
causes of failure where that has happened; but 
the paper is much more than this. It is really 
a satisfactory text-book on retaining walls, and a 
text-book in which the examples are of the best sort, 
namely, examples on the practical scale. As a result of 
his own experience—and it is extensive—the author 
makes the thickness of retaining walls, in ground of 
average character, equal to one-third of the height from 
the top of the footings, and if any material is taken out, 
three-fourths of it are put back in the form of pilasters. 
The whole of the walls of the District Railway were built 
on this basis and have stood well. Mr. Baker’s paper is 
extremely lucid, and conveys that sort of information that 
engineers would be most likely to look for in the fewest 
words. It only lacks a little more consideration of the 
conditions under which lighter or heavier walls than those 
founded on theabove rulecould beemployed, for it is obvious 
that, in very many cases, to make walls one-third their 
height in thickness would be a waste of money. Examples, 
experimental and practical, of very light walls are given 
in the paper, but there is room for a somewhat faller 
digest of these data. On this paper, as well as on that 
of Mr. Philips, the discussion was lengthy, and in the 
second case it was particularly good. The discussion, by 
correspondence, which is now printed in the Proceedings, 
with a reply thereto by the author, forms a valuable con- 
tribution to the subjects discussed, particularly as a 
written discussion is likely to be carefully thought out. 

A very useful contribution to this volume is made by 
Sir G. B. Airey. It is a set of tables giving the logarithms 
of the values of all vulgar fractions with numerator and 
denominator not exceeding 100, arranged in order of 
magnitude. 


Vol. Ixvi. opens with a paper on the relative value of 
tidal and upland waters in maintaining rivers, estuaries, 
and harbours by Mr. Walter R. Browne, This paper excited 
the most hostile discussion that has been heard for a long 
time at the Institution. It was almost unanimously opposed 
by all those who are known to have been practically 
experienced in river hydraulics. Mr. Browne’s theory is 
that the most effectively active agent in keeping the 
channels of tidal rivers clear is in general the low-water 
flow and not the tidal flow. This hypothesis his paper 
was written to support on the following line of argu- 
ment :—(1) The silt which tends to choke up tidal 
channels is almost wholly due to tidal water, and not to 
the fresh water. (2) The tidal water brings up more silt 
on the flow than it takes down on the ebb. (3) That the 
low-water flow if left to itself scours away the deposit, 
and keeps the channel open; and (4) that, therefore, where 
the two act together the scour must be due mainly to, if 
not entirely to, the low-water flow. None of those who 
took part in the discussion admitted Mr. Browne's conclu- 
sions, though several remarks were made which were 
yartly in support of some of his premises. The theory 
led the author to the proposition that embankment of 
rivers so as to exclude much or most of the tidal water: 
would have no detrimental effect on the maintenance of 
the channel of a river, and instances were given which 
tended to support this, and some to disprove it, though all 
were given as inst the author. he effect of land 
reclamation in the lower tidal portion of the Dee was one 
of the most serious instances cited as against the theory, 
and there the navigable channel has been most seriously 
affected ; yessels which formerly reached Chester easily can 
only do so now with great difficulty. The subject is 
much too extensive to permit a discussion to be entered 
into upon it here, but it must be admitted that though 
the bulk of evidence is against Mr. Browne’s theory, 
there is much to be said in favour of some of the pro- 
positions he has put forward, for there can be little doubt 
that upland waters play in most tidal rivers a very 
important part in aiding the scouring power of the ebb, 
and it is very well known that the estuaries of several 
rivers, where the fresh water flow is small, have to be 
kept open by dredging. Instances are, moreover, not 
wanting where draining and embanking have been 
attended with beneficial results. The conditions affecting 
every case are so numerous that it is not surprising that 
though most engineers gave illustrations supposed to dis- 
prove Mr. Browne’s conclusions, many of these same illus- 
trations might be used in argument in favour of these con- 
clusions. Altogether Mr. Browne received bry d little 
avowed support; but there are not a few who lean to 
most of his views, though probably no one — with him 
in his generalisation that the volume of fresh water deter- 
mines the size of the estuary, 
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The second paper in this volume is by Mr. J. I. Thorny- 
croft, “On Torpedo Boats and Light Yachts for High 
Speed Steam avigation,” and it contains more detailed 
information on the boats made by the author's firm than 
had previously been made public; but even here the 
author did not commit the sin of enlightening the outer 
world too much, The discussion on this paper was, how- 
ever, somewhat lengthy, and elicited a good deal of useful 
information on steamboats of this and other classes, which, 
to some extent, made up for what had not been said in the 
paper, Admiral Selwyn took part in this discussion, and 
occupied a good deal of time that many present thought 
could have been much more profitably employed, especially 
when part of this was used to make a set of bare state- 
ments to the effect that if engineers would do away with 
forced draught and instead “have a vacuum in the funnel,” 
they might evaporate 60 lb. of water with 1 1b. of coal 

lus 1 lb. of steam ; and he went so far as to say that he 
Rad seen it done with a common Cornish boiler! To our 
surprise nearly four pages are occupied with a report of 
the speech of Admiral Selwyn, including this about 60 1b. 
evaporation, 

Amongst the Other Selected Papers is one by Mr. B. 
Baker, on railway springs, which will be found useful to 
engineers. Having found in practice that the elastic 
flexure of springs of same dimensions varies very consider- 
ably, the author made a series of experiments, the results 
of which are given with a new expression for deflection. 
Electricians will be interested in the paper by Dr. Paget 
Higgs on the construction of electro-magnets, although 
some will have already become acquainted with it in the 
French of Count Du Moncel, which, with modifications, 
forms the paper here given, Three short but useful 
papers are given on earthwork x by Mr. E. Parry, Mr. 
J. W. D. Harrison, and by Mr. W. G. Laws. These three 

apers are examples of the short communications which 
a been solicited by the Council. They describe three 
cases of railway embankment failures, and the methods 
adopted to remedy them. The value of such notes on 
actual practice is known to all, and it would be a pity that 
they should be withheld, because those who can contribute 
a note have not time to compile an exhaustive paper. A 
useful paper on centrifugal ventilators for mines is contri- 
buted by Mr. A. Bache as a translation of a paper by D. 
Morgue from the Bulletin de la Société de CIndustrie 
Minerale. A paper, giving the results of trials of a rota- 
tive engine working a reciprocating pump is contributed by 
Messrs. Bryan Donkin and Co, The trials were superin- 
tended by Mr. T. H, Martin, Mr. B. Donkin, and Mr. F. 
Salter. The engine was of the well-known compound 
horizontal condensing type of Messrs. Bryan Donkin 
and Co., as designed by Mr. B. W. Farey, and may be 
taken as an example of what can be done under best cir- 
cumstances. The results were one indicated horse-power 
with 19-291 Ib, of steam at an average of 50°5 lb. pressure, 
the consumption of fuel being on an average 2°125 1b. per 
indicated horse-power per hour, with an evaporation 
of 91 Ib. per pound of coal, the feed being at about 
90 deg. Locomotive superintendents will be interested in 
the paper by Mr. A. McDonnel on the repairs and 
renewals of locomotives, a supplementary paper to that 
which was read in the previous session, and printed in 
vol. xlviii. Three papers by students of the institution are 
here given, and show that some good work is done by this 
class, One is on wood-working machinery as applied to the 
manufacture of railway carriages, by Mr. J. B. Hunter ; 
one on the prevention of waste of water, by Mr. T. 
Stewart ; a the third, by Mr. L. Burnett, entitled, “A 
Description of a Cargo-Carrying Coasting Steamship, with 
Detailed Investigation as to its Efficiency.” Memoirs of 
eight deceased members are given, followed by a large 
number of abstracts of useful articles from foreign societies’ 
proceedings and periodicals. 

It would be impossible in our columns to devote more 
space to these volumes, for each of the four now published 
per year by the Institution contains an amount of technical 
reading not to be found in the proceedings of any other 
institution, and all edited and arranged with the greatest 
care. We may suggest that as the names of speakers in 
discussions are now printed in the margin for facility of 
reference, that a return to marginal subject matter notes 
throughout the papers, as they were printed in some of 
the earlier volumes, would be of great assistance, and an 
improvement upon what is already eminently well done. 

Most engineers other than members of the Institution 
will be interested to know that the subject-matter index 
to the “ Proceedings,” from vol. i. to vol. lviii., that is, 
for the sessions 1837 to 1878-79, which has been some time 
in progress, has been published. The subjects of the 

pers have been divided into classes, but cross-referencin 

as been so completely carried out that no difficulty wil 
be experienced by anyone in finding the class in which 
any subject has been placed, as it is only necessary to look 
down the sub-heads of the class to find any subject referred 
to in the “ Proceedings.” Artillery, for instance, carries 
thirteen sub-heads, railways thirty-two, and permanent 
way sixteen. There may be difference of opinion as to the 
wisdom of this division of subjects, and no doubt many 
would have preferred the strictly alphabetical arrangement 
like that adopted for the old indexes to subjects and names, 
Such an arrangement, however, does not admit of such 
copious indexing as that adopted, and if a subject is worth 
finding, it is worth thinking under what head it should be 
found. The index is printed in very clear type, and the 
subjects, printed in large capitals, are sufficiently separated 
to make each stand out clear and distinct. 

The three volumes are turned out with, in all respects, 
the finished character which has marked them for several 
years, 


RAILWay ACCIDENTS IN AMERICA.—The Railroad Gazette record 
of train accidents in September shows for that month a total of 
144 accidents, in which were killed and 227 wounded. 
Of these accidents 29 caused the death of one or more persons, and 
27 caused injury but not death, leaving 88, or 61°1 per cent. of 
jew number, in which no serious injury to persons is 


ROBERT MALLET. 
No, IL. 

ALTHOUGH, as was mentioned in our last impression, the 
activity in practical engineering during the years 1844-51 
fully occupied the works of which Mallet was then the 
managing partner, he nevertheless found time for the 
pursuit of those scientific questions which he had taken 
up with such marked freshness of thought, precision, and 
energy. As early as 1838 he wrote on the uselessness of 
accumulating facts of a geological order without a guiding 
and arranging theory, and began to insist upon the appli- 
cation to geology of chemistry and mechanics, and to show 
the necessity for discarding the ordinary generalities of 
geologists for much more exact and definite observations. 
Geology, though destined to remain very far from an exact 
science, he insisted might be made much more exact and 
vastly more useful by the application of those sciences to 
the study of its phenomena. He directed special attention 
to these subjects in a paper “On Causes of Elevation and 
Degradation” read before the Royal Irish Academy in 
1838, and in another paper “On the Relation of Molecular 
Forces to Geology,” read before the Geological Society of 
Dublin in 1844, the action of heat and water in modifying 
the crust of the earth and producing motion in different 
ways, was set forth with much clearness ; the paper containing 
a mass of physical data of great use in the present day. 
As illustrating his remarks on the part played by these 
molecular forces, the results are given of numerous experi- 
ments, by himself and others, on the expansion and the 
contraction of bodies on combination, and on changing the 
state of their arrangement or aggregation. On taking the 
chair as president of the last-mentioned society in 1846 
his address was on certain observed secular and diurnal 
motions of the earth’s crust, and was to a considerable 
extent anticipatory of the recent and_still-continued 
observations of M. Plantamour on the constant changes 
in the relative levels of different parts of a country in 
summer and winter, due apparently to the varying 
intensity of the outward of the two waves of heat of 
which the earth’s surface is the medium of transmission, 
and consequently to the expansion and contraction of the 
materials of the crust which follow the period of rise and 
fall of the isogeothermal plane. 

Amongst the papers read before the Royal Irish 
Academy at this time are one on improvements effected 
in the art of glass making for optical purposes ; another 
on the manufacture of sulphuric acid; and one on the 

wer of the light emitted by incandescent coke to 
jacken photogenic paper, in which it was proposed as a 
cheap means of obtaining continuous photographic records 
of certain kinds of observations. A short paper on mole- 
cular changes in the structure of recent shells, showing the 
influence of structure of bodies undergoing fossilisation 
on the crystalline form of the fossilising substance, was 
also read before the Dublin Geological Society, as well as 
one on the movements of post tertiary and other discon- 
tinuous masses, showing how scratching and grooving may 
be and is largely the result of the movement more or less 
gradual, as in Switzerland and elsewhere, of discontinuous 
masses over rocky beds. He was of opinion that much of 
the work attributed to glaciers was the result of this 
movement, which is to be seen in progress on a large scale 
in several mountainous districts, and that many of the 
hypotheses advanced to explain the formation of some 
lakes would bear very little dynamic examination. To 
Weale’s Quarterly Papers he contributed, in 1849, one on 
the principles and practice of water power, and in the 
succeeding year appeared the first of the series of reports 
to the British Association on the facts of earthquake 
phenomena. 

Returning to practical engineering, we find him in 1849 
engaged on the design and construction of the iron station 
roofs of Belfast, Portadown, and Armagh. He also con- 
structed the large engine shed of the Lancashire and York- 
shire Railway at Miles Platting, of which Mr., now Sir 
John Hawkshaw, was engineer-in-chief. This was called 
the Irish shed, owing to the curiosity then excited by the 
idea that an Irish firm should be contractors for such 
buildings for England. The large market and bazaar at 
Cork, with iron roof supported on cast iron columns, was 
designed by him and erected in 1850. 

The Fastnet Rock Lighthouse, from the designs of Mr. 
George Halpin, then engineer to the Corporation of the 
Port of Dublin, was built by Mallet in 1848-9. It is 
placed on an isolated rock off Cape Clear, which, though 
90ft. above sea level, is often overswept in storms. It is 
in form a frustrum of a cone, built of cast iron plates, 
varying from 1jin. in thickness at bottom to fin. at top. 
It is lined with masonry and brickwork, has tive floors, 
and a central cast iron column. On the upper part of the 
tower is a floor and gallery, upon which the lantern stands. 
The tower is 63ft. 9in. from base to gallery, and the lantern 
is 30ft. in height, constructed of brass. During erection 
no communication could be made with the rock for seven 
weeks, but a knowledge of the coast and its storms had 
dictated an ample supply of provisions for such a length of 
time. In 1850 the Wakefield passenger shed on the 
Lancashire and Yorkshire Railway was designed and con- 
structed by him. The main roof is 95ft. in span, and 
750ft. in length, and the whole structure was erected with- 
out any obstruction to the traffic, though there were fifty- 
nine trains passing during the day, and goods traffic at 
night. That this structure should be constructed in Ire- 
land also caused great surprise at the time, but there were 
not so many firms then as now who could undertake work 
of this class, 

About this time he was engaged on the experimental 
determination of the limits of transit rate of the propaga- 
tion of waves of impulse similar to those of earthquakes 
through solid substances, The results were recorded in the 
“Proc.” R.LA., vol. v., and in his second “ Report on the 
Facts of Earthquakes” to the British Association. The 
velocities of transmission were determined in wet sand, 
discontinuous granite, and more solid granite, respec- 
tively on Killiney Strand and Dalkey Island. The mean 
velocities then obtained were, in wet sand, 824-9ft, per 


second ; in discontinuous granite, 1306°4ft. per second ; 
and in solid granite, 1664°57ft. per second. Though not in 
chronological order, it may be here mentioned that he 
carried out a series of exhaustive experiments on this 
subject in 1860, the results of which are fully recorded in 
the Transactions of the Royal Society in 1861. These 
experiments were conducted at Holyhead during the pro- 
gress of the quarrying there on a large scale for 
material for the construction of Holyhead Harbour. 
Enormous blasts were fired for this purpose, and by means 
of specially constructed seismometers and an arrangement 
of time recorders, started and stopped by electricity, the 
rate of wave transmission was obtained for metamorphic 
quartz, rock, and slate. In 1854 he received a severe blow 
in the loss of his wife. 

About 1850 Mallet turned his attention to the construc- 
tion of large guns, and in 1854 designed his monster 
mortars for throwing 36in. shells. Two of these mortars 
were constructed from the orders of Lord Palmerston with 
the approval of Prince Albert, with the intention of send- 
ing them to the siege of Sebastopol. The large iron rafts 
upon which they were to float were not, however, com- 
pleted when peace was made. The design of these mortars 
was the origin of his investigation of the principles and 
method of constructing ordnance in superimposed rings 
with initial tension, as now universally employed for large 
rifled cannon. His investigations on this subject were 
communicated in a lengthy paper to the Royal Irish 
Academy in June, 1855, and were subsequently reprinted 
by Longmans as a quarto volume entitled “The Physical 
Conditions Involved in the Construction of Artillery, with 
an Investigation of the Relative and Absolute Values of 
the Materials Principally Employed, and of some 
hitherto Unexplained Causes of the Destruction of 
Cannon in Service.” This book was published in 
1856, and contains a mine of information which has 
formed the storehouse for most of the subsequent 
books on ordnance, and on casting and founding. In the 
preface to this book he gives his opinion that, though 
Government factories and foundries for the manufacture 
of ordnance are a necessity, the construction of ord- 
nance is essentially a work of mechanical engineering. All 
subsequent experience has proved that it is to the 
mechanical, and not the military engineer, that the 
greatest improvements in gunnery have to be credited, 
and that only thoroughly educated engineers have 
fully appreciated the conditions involved. It would 
take up a great deal too much space to give any idea of the 
vastquantity of originalinformation onthe metallurgical and 
physical properties and behaviour of materials in the 
foundry, smiths’ shop, and fitting shops, contained in this 
book. It will ever continue to be a text-book for the con- 
structors of ordnance and those requiring information on 
the resistance of cylinders to internal pressure; the mole- 
cular constitution of crystalline bodies; the physical con- 
dition induced in casting and forging, especially on a large 
scale; effects of fluid or gaseous pressure, expansion by 
heat, and numerous questions relating to metallic alloys ; 
the action of repeated strains, and various questions deter- 
mining the strength of metals and alloys. In it was first 
investigated the theory of the ringed structure for ordnance, 
and its advantages, and the law announced that in cast iron 
the principal axes tend to place themselves perpendicular 
to the cooling surfaces, and the importance of this dis- 
covery in relation to castings of various kinds pointed out, 
as well as the importance of a thorough consideration in 
the design of large cast and wrought iron masses, of the 
law of crystallisation, and the relations of the ultimate, 
ductile, and elastic values of these metals. 

The large 70-ton sheer legs at the Victoria—London— 
Docks were designed by him, and erected in 1856 by the 
late firm of C. J. Mare and Co., Blackwall, to whom he 
entrusted the work. These sheer legs were at the time 
the most powerful in this country, and were the first of 
very large dimensions then constructed of iron. They 
were fully illustrated in our impression for 31st October, 
1856, from which it will be seen that they were a fine 
piece of work, their design having formed the model upon 
which all subsequent sheer legs have been built, with the 
exception that instead of employing a fourth back leg to 
control the hauling in and lowering when the load was 
hanging over water, the back leg is in modern construction 
carried by a crosshead in a slide bed and worked by a 
powerful screw. In 1856, however, a screw of about Qin. 
diameter and 4%ft. in length was not so easily or cheaply 
made as now. In 1857, a good deal of work was done at 
the Victoria Foundry in connection with the Londonderry 
port and harbour improvements. From 1852 to 1858 he 
was employing his spare time in conjunction with his son, 
Dr. J. W. Mallet, in the preparation of the great earth- 
quake catalogue and seismic map, published in several 
volumes in 1858. He was elected Member of the 
Academie de Dijon in 1853, and Fellow of the Royal 
Society in 1854, of which, in later life, he was Member of 
Council. 

Some time previous to the year 1856 a good deal of dis- 
cussion took place of the relative amount of deflection of 
girders or brid under static strain, and during the 
passage of a oii passing load. The fact that there was 
an increase in girders under a heavy passing load was, 
however, established by experiments made by Captains 
James and Galton, and by Professor Willis, but it was 
left to Morin to point out the true cause of the pheno- 
menon. Professor Willis covered the question with a heap 
of mathematical investigation, which left it in an unsatisfac- 
tory state. Morin made things clearer, and showed that the 
increased deflection was due to the centrifugal action of a 
rapidly moving body onacurve. This paper of Morin’s 
was reduced to a few pages in the Proc. Inst.-C.E.L, and 
greatly simplified by Mallet, who reduced the expressions 
to a brief and practical form, and drew those deductions 
which make a paper of the kind instructive and valuable 
to engineers. fe had a most remarkable capacity for at 


once perceiving the essential elements of any set of 
problems placed before him, or the fundamental principles 
upon which any question depended. Previous identical 
experience was not at all necessary to him, The law 


| 
| | 
| 


.. 372 


THE ENGINEER. 


Nov. 18, 1881. 


involved and its application were the first and immediately 
succeeding thoughts upon the presentation of any question 
or project. Owing to this capacity he was enabled, as 
shown in many papers, to state and elucidate a question 
or subject in the clearest manner, as will be shown further 
on, and as is exemplified in his preface to the paper by 
M. Cousté on incrustation of steam boilers, translated by 
his son, R. T. Mallet, M.I.C.E., in which the several 
questions involved in deposition and incrustation are most 
clearly set forth ina few pages, vide Proc, Inst. C.E.1., 1855. 
Many much more extensive papers might be mentioned as 
better examples of this. In 1857 occurred the great 
Neapolitan earthquake, and upon this he spent much 
time, and sent in a report to the British Association on his 
survey and determination of the depth of the focus of 
impulse and the direction of transmission of the elastic 
wave. In the same year he was elected honorary member 
of the United Service Institution, before which he gave 
several lectures on ordnance and military subjects. In 
1859 he for the second time received the award of a medal 
and premium from the Institution of Civil Engineers 
for the well-known paper on “ the coefficients of elasticity 
and rupture in wrought iron.” Here again a complex 
problem was reduced to one of a comparatively simple 
order. The object of this paper was to show the relative 
structural value of different materials, and it was probably 
never of more value than at the present time, now that 
new materials having new relations of physical properties 
are in use, and the data for making the comparison are 
available. In this same year he became a Fellow of the 
Geological Society of London. During these latter years 
and in 1860 engineering work became scarce in Ireland. 
Railways were completed for the time, drainage operations 
had ceased, and ironworks had so increased in number and 
variety in England and Scotland, that after importing iron 
and coal to Dublin, prices became too high to permit 
profitable competition with English and Scotch firms, 
while the state of Irish industries afforded but very little 
employment for engineers or engineering works. He, 
therefore, entertained the idea of closing the works and 
taking up his residence in London, where the practice he 
already had in England made it necessary for him to 
reside a considerable part of the year. About this time 
the Dublin Corporation were greatly extending the 
arrangements for water supply, and in the Victoria 
Foundry large numbers of slide stop valves, &c., had been 
made as part of this work. The den for a large quantity 
of pipes was, however, sent to Scotland, and this fact, 
with the then ever-increasing evidence that the advantages 
were continually increasing on the side of the English and 
Scotch makers for the kind of work which had been 
carried on in Mallet’s ‘foundry, seemed to be one of the 
few last determining points of evidence in favour of closing 
the establishment. The accepted tender for these pipes was 
only about £200 below Mallet’s,a very small percentage on 
the whole. The contract was evidently expected at the Vic- 
toria Foundry, and preparations had at some expense been 
made for it, but it went elsewkere. Just previous to the 
time when the foundry was closed, the wages paid weekly 
ranged from £300 to £380. The whole establishment, 
after Mallet and his father had, as they considered, satis- 
factorily shown that such works could not receive support 
in Ireland, was placed by them in the hands of Messrs. 
Wheatley, Kirk, ard Price. 

In 1861 Mallet gave up his residence at Glasnevin, near 
Dublin, where he lived in a house known as Delville, 
formerly occupied by Dean Delaney, and made historic by 
the several references to it by Swift. He married a second 
time, and came to live in London. In 1861 he edited the 
Practical Mechanic's Journal, at the time an excellent maga- 
zine with an unfortunate title. In 1862 he edited the Record 
of the International Exhibition of that year, himself 
writing the masterly introduction—which is a history of 
exhibitions from the earliest times to 1862—several of the 
sections, and the interesting and suggestive “ Retrospect— 
the Future.” At this time was published his “ First 
Principles of Observational Seismology,” a development of 
the article “Earthquake Phenomena,” written at the 

uest of the Admiralty for the “ Admiralty Manual of 
Scientific Inquiry.” In 1863 he was employed by the pro- 
prietors of the Hibernia and other collieries in Westphalia 
to report on the best means of sinking and ventilation of 
their pits, with which they had encountered considerable 
difficulties. About the year 1864 the honorary degree of 
LL.D. was conferred upon him by Trinity College, Dublin; 
and in that year he, in conjunction with Mr. J. S. Burke, 
obtained an Act for the Dublin Trunk Connecting Railway. 
This railway was fairly started, but owing to some finan- 
cial and legal difficulties which arose the works were 
stopped in 1866, after a large sum of money had been 
expended on the excavation and masonry of the shaft on 
the southern side of the Liffey for the tunnel under that 
river, which formed part of the line. Work was actually 

ing on from early in October, 1865, to April, 1866. 
Whi e this was going on, plans were prepared by him and 
Burke, and a prospectus of what was to be the Dublin 
Southern Dock were drawn up, but this scheme fell through. 
The object of the railway has since been attained by the 
Great Southern and Western, and Midland Great Western 
Railways. 

Even so hurried a glance as we are giving at this 
remarkable career, occupies so much s that we must 
still reserve for another impression a short notice of the 
more recent scientific work. 


THE FORTH BRIDGE. 


WE give on page 368 a series of diagrams, showing the 
general features of the continuous girder design referred to by 
us last week; and for purpose of comparison we give also 
diagrams to a similar scale of the original design for a suspension 
bridge by Sir Thomas Bouch, and of the two greatest railway 
bridges yet constructed in this country, namely, the Britannia 
and the Saltash Bridges. It will be seen that the latter famous 
structures are entirely dwarfed by comparison with their gigantic 
neighbour, and it need hardly be said that thirty years ago it 
would have been impossible to have satisfied engineers of the 
practicability of building a girder bridge nearly four times the 


span of either of these great girder bridges. In our last article 
we remarked that the design of Mr. Fowler and Mr. Baker was 
analogous in principle to the Britannia Bridge, and in detail of 
construction to the Saltash Bridge. This may not be apparent 
at once to every observer, and therefore a few explanatory 
remarks may be added here. 

The Britannia Bridge, as all the world knows, was constructed 
by building rectangular tubes about 460ft. long by 28ft. high by 
14ft. wide, as shown, and floating them out into position between 
the piers. During the process of erection the tubes were 
suspended at each end, and had to carry their own weight of 
about 3} tons of iron per lineal foot of tube as ind dent 
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IRON ROOFS. 
By Mr. A. T. Watmistey, C.E. 
[Continued from page 345.] 

As an example of an oval roof may be cited that over the 
Albert Hall. e plan of the building is nearly a true ellipse, 
and the span of the roof is 219ft. 4in. by 185ft. 4in. The principle 
atapted has been the construction of a continuous wrought iron 
kerb resting on the top of the wall about 120ft. high from the level 
of the Kensington-road. This kerb may best be described asa 
flanged 9 laid down on its side, upon which cast iron shoes are 
secured by the keys, from which the main curved ribs, thirty in 


girders. The resultant strain upon the metal at the centre of 
the span was upwards of five tons per square inch, and there 
would thus be no sufficient margin of strength to provide 
for the rolling load of one ton per lineal foot, if the 
girders remained “independent.” By connecting the tubes 
together with an initial strain over the piers the 
condition of the stresses was entirely altered, the “ independent” 
girders in fact were then transformed to “continuous” girders, 
and were competent to sustain double the rolling load with less 
strain upon the metal than had occurred with the unloaded tubes 
before connection. The advantage of continuity increases with 
the span, and what was strikingly advantageous in the case of the 
460ft. span becomes indispensable in that of a 1730ft. span. The 
essential principle is the same whether the girder be a massive 
tube or a skeleton truss, or whether the structure be rivetted 
up or free to move at the points of contrary flexures. The 
sources of economy ina continuous girder are, first, that the 
effective span of the opening is reduced ; and secondly, that the 
mass of the metal lies near the piers, where it acts with the 
shortest leverage instead of near the centre as in an independent 


girder. 

The latter element has been taken advantage of in the Forth 
Bridge design to a far greater extent than in any previous con- 
tinuous girder bridge, and to this is due the economy of the 
structure. Thus the central portion of the bridge is light in 
appearance and in fact, weighing only some three tons per lineal 
foot, whilst the part near the piers weigh five times that amount. 
The former weight acts with a leverage of nearly half the span, 
and the latter with that of but 100ft. and upwards. Again, 
regarding the all important question of wind pressure, it will be 
seen that the surface exposed is proportionally small at the 
centre of the span where the leverage is greatest, and the resul- 
tant stresses are thus minimised. A reference tothe plan of the 
bridge will show that the wind stresses are transferred direct by 
the verticals to the lower member of the girder. This member 
consists of two steel tubes about 12ft. diameter, and of immense 
strength “straddled” out to a distance of upwards of 100ft. 
apart, where they abut on the massive masonry piers. The twist- 
ing action of an unequal blast of wind is resisted by the great 
mass of this masonry, and such strength and stability are given 
that at any stage of the erection and after completion a tornado 
of any width, great or small, and of the impossible force of 
1121b. per square foot, would fail to injure the bridge. 

The Saltash Bridge has tubular compression members like 
those proposed for the Forth Bridge. Great depth of girder is 
given and is necessary as the advantage of continuity is not 
enjoyed by the Saltash girders. It is doubtful whether the 
question of wind pressure was ever considered by Brunel when 
designing the Saltash Bridge, and it is certain that if considered 
at all but little importance was attached to it. Probably a com- 
pression strain of about twelve tons per square inch would 
cause the arched upper member of the girder to fail, as it is 
practically a column of the ratio of thirty diameters in length 
not fixed at the ends. With the ordinary rolling load the strain 
is about 4} tons per square inch, and with a wind pressure of 
56 lb. the strairs would far exceed the ultimate resistance of the 
tube. It is within the mark to say that the Forth Bridge as 
designed, three times the strength and stability of the 
well tested, strong, and satisfactory Saltash Bridge. 

Wind pressure was considered briefly by Mr. Edwin Clark in 
connection with the Britannia Bridge, in his work on that 
structure, but a clerical error must clearly have passed unobserved 
in his calculations, as he gives the increased strain due toa wind 
pressure of 20 lb. per square foot at the “insignificant ” amount 
of 4-ton per square inch, whereas on the same basis, but making 
a proper allowance for rivet holes, we estimate it to be nearly two 
tons per square inch in tension. It is certain that with a wind 
pressure of 56 1b. the Britannia Bridge would be bent out of a 
straight line, and be otherwise seriously damaged, and it is clear, 
therefore, that neither the Britannia nor the Saltash Bridge has 
encountered wind strains approaching 56 lb. per square foot. 
In Sir Thomas Bouch’s original bridge, provision was, in accord- 
ance with the Astronomer Royal's report, made for a wind pres- 
sure of but 10 1b. per square foot. The resultant stresses were 
resisted by a horizontal girder at floor level. Vertical stiffness 
within certain limits was to be attained in the usual way by 
means of a stiffening girder, but the wave of deflection accom- 
panying the passage of a train at high speed would relatively 
have caused as much tremour and vibration as the passage of a 
fire-engine at a galop over such a structure as the Chelsea Sus- 
pension Bridge. There is, in fact, no analogy whatever between 
the original and amended design for the Forth Bridge, and it 
may be taken as tolerably certain that no further propositions 
will be submitted for the construction of a first-class railway 
bridge on the suspension principle. 
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ber, spring, and in the centre of the 100f another rigid kerb 
has been formed, to which are fastened the top extremities 
of the main ribs. The top of the lantern surmounting 
the roof is about 150ft. above the floor level. The 
ribs radiate from the centre of the figure, and the ironwork 
is so arranged that the curved principals are capable of carrying 


ROOF OVER THE ALBERT HALL, 


their own weight, together with the weight of seven rows of purlins, 
between them and the rafters of the roof and ceiling. The thrust 
thus produced on the main ribs is taken by the curved ring form- 
ing the wall plate, while the strains of these ribs can be adjusted 
by means of wedges between the wall plate and the foot of each 
rib, by the slackening or tightening of which the whole of the out- 
ward thrust is brought to bear upon these curved ties, resting on 
the wall. The top flange of the rib acting as an arch communicates 


the strains produced under every variety of loading, pressure of 

wind, snow, &c. The wall plate and ribs are retained in their 
ition by means of the curved ties in the principals and braci 

he engineers for this roof were Mr. J. W. Grover and Mr. R. M. 

Ordish, the main building being designed by Colonel Scott. The 

roof over the Winter en of the Leeds Infirmary, erectedin 1868, 


ROOF OVER THE WINTER GARDEN, LEEDS. 


presents the appearance of being constructed on the ph of 
an arch, but is, strictly speaking, on the principle of adome. The 
infirmary walls surrounding the Winter Garden do not sustain + 

portion of the outward thrust. The internal dimensions of t 
structure are 151ft. by 63ft. 6in. The main roof is carried by the 
four corner rafters or hip ribs, which having thus to perform the 
chief portion of the work are constructed stronger than the 
ordinary ribs. The roof 1s carried on twelve columns 32ft. high 
by 24ft. 10in. apart, six on each side of the building, leaving 
a space of 37ft. 3in. between the rows and an aisle 
on each side 13ft. 1}in. wide. From these columns spring 
ornamental spandrils to a lower frame of lattice girders connect- 
ing the tops of the columns firmly together and forming a rect- 
angle in mat 124ft. 2in. by 37ft. 3in. At each column similar 
spandrils to those forming the arches between the columns are 
i) over the side aisles, and are surmounted by cast iron rafters 
with perforated webs inclined at an angle of 30 deg. from the brick 
wall of the infirmary to the level of the top of the columns, The 
main arched ribs are also of cast iron wit rforated webs, and 
are bolted to this bottom frame of lattice girders and at the top to 
a similar rectangular frame 99ft. 4in. 8 t. 5in. This top frame 
is braced by cross pieces of cast iron 12ft. 5in. apart, and is thus 
rendered exceedingly rigid. The weight of the upper frame as 
well as the weight of the greater part of the lower roof is trans- 
mitted to the corner ribs, which in return transmit a horizontal 
thrust upon the upper frame. The lower frame acting as a tie has 
now to receive this horizontal strain on the bottom of the ribs, 
The load on the intermediate ribs, although gor 5] no outward 
thrust, is sustained partly by the corner ribs, partly by the upper 
and lower lattice girders, and partly by theintermediate columns. 
Both tiers of girders are 5ft. deep,and the vertical distance be- 
tween them is about 15ft. 2in. ere are two rows of cast iron 
purlins connecting the main ribs and a single row between the 
aisle rafters half-way between their extremities. Two rows of 
moulded cast iron gutters are fixed at the base of the arch pieces or 
ndrils at their junction with the lower girders, and also above 
the aisle rafters against the brickwork forming the walls of the 
central hall. The summit of the ridge piece is 60ft. 64in. above 
the floor level. Exclusive of glazing, the cost of this hall was about 
£31 6s. per square The whole of this construction of this iron 
building was designed by Mr. R. M. Ordish, and approved by the 
late Professor G. Gilbert Scott, the architect of the infirmary 
building. Generally speaking the hips of a roof over a rectangular 
area are of special construction, but by =e the ribs spring 
over the space to be covered and at equal distances 
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apart, they will by their intersection divide the entire central 
area into equal squares, and thus make the hip ends the same as 
the sides and similar all round the roof. This plan was adopted in 
the building of a kiosk for India made bar | of cast iron. The 
ribs were supported on columns placed 10ft. apart round the 
exterior of the structure, which was 80ft. long, 40ft. wide and 
12ft. high in the centre. The base of each column was attached 
by bolts to a le running inwards for a dist of 10ft. b th 
the floor level, thus enabling each column to resist the tendency 
of turning under the influence of strain produced by the load on 
the roof. A considerable amount of ornamental effect was aimed 
at and secured in the design. : 

Another good example of cast ironwork as adapted to roofing is 
to be found in the Santiago Market, designed by Mr. C. H. 
Driver, architect, and Mr. Edward Woods, civil engineer. The 
building occupies a rectangular space surrounded by a low corridor 
which separates it from a one-storied building. The market is 
divided into nine squares, over which are constructed separate 
roofs carried on columns and girders, The central roof is the 
highest, and is surmounted by a dome. The roofs over the four 
squares at the angles are less in height than the central one, and 
the roofs over the middle squares along each side are at a lower 
level again. Each roof is hipped each way, and their varying 
height enables their louvred faces to be well exposed to the air. 
The new Central Fruit and Vegetable Market now in course of 
construction, designed by Mr. Horace Jones, the City architect, is 
situate at the junction of Charterhouse-street with Farringdon-road. 
This site is likewise divided into nine squares by sixteen columns 
placed at the angles of the squares, and connected at the topby girders 
which carry the roofing. ‘The roofs over the outside squares are of 
timber, with clear spans of 47ft. 6in. and 56ft. respectively. The 
girders forming the centre square are united at the corners by 
irders of the same depth, 22ft. in length, so as to form an octagon 
in plan, measuring 25ft. parallel to the columns. The roof consists 
of eight wrought iron ribs springing from the angles with a rise of 
22ft. Gin., en united at the top by an octagonal ring measuring 
10ft. 3in. parallel to the line of columns, and 9ft. at the angles. 
Wrought iron ee are _— round the dome, the construction 
forming a rigid skeleton of ironwork, which is filled in with orna- 
mental woodwork, and fitted with eight large oo louvres, 
affording an ample amount of ventilation, so essential for a market 
of this description, while at the same time, the building is well 
lighted without ne the glare of the sun. ’ 

The area occupied by the various lines and platforms in the ter- 
minus station of the Great Eastern Railway at Liverpool-street is 
covered with a roof in four spans, the two central ones being 


GREAT EASTERN RAILWAY LIVERPOOL STREET. 


109ft. each, and the side spans 46ft. din. and 44ft. Sin. respec- 
tively. The central span consists of two cantilevers porgerinns a 
girder similar to the truss shown in No, 8, but with the diagonals 
laced in the opposite direction, that is with their top ends point- 
he towards the centre of the span. The principals over each span 
are secured to each other over the supports, and form a continuous 
girder anchored down at the ends by the arches forming the wall 
and bolts built into the brickwork. Cast iron columns form the 
supports at the junction of the roofs, and are placed double in the 
centre at the meeting of the two main spans on account of the 
extra weight to be sustained at this point, compared with that at 
the junction with the side spans. e centre columns are placed 
5ft. a transversely, so as to reduce the strains on one span 
cal by unequal loading on the other. The columns act as rain 
water pipes to drain the roof, and are p 30ft. apart under 
each oe longitudinally. The main ribs are connected by 
t purlins divided into three bays, and —_ upon the ridge- 
and-furrow system resting upon the diagonal bars of the truss, and 
the whole roof is further stiffened by special spandril castings 
springing from column to column between the principals. A 
transept is formed in one part of the roof where it was required 
to place the columns as far apart as possible, and diagonal ribs 
intersecting each other, similar in construction to the transverse 
principals, are here introduced, together with a special principal 
Corte the spans, by which means a clear space of 90ft. between 
the columns longitudinally is here obtained, and great lateral stiff- 
ness given to the whole structure. The roof was designed by the 
late Mr. Edward Wilson. The roof over the Aldgate Station of 
the Metropolitan Railway is constructed of principals some- 
what similar in construction to the centre span of the 
roof last described, but wholly of wrought iron. They are 
82ft. 44in. span, and are placed 18ft. apart. The new Brighton 
Station of the London, Brighton, and South Coast Railway is to 
be divided into four spans and supported on columns. The centre 
line of the station will have a radius on plan of 1148ft., and the 
spans will taper from one end to the other. The principal spans 
will resemble those last described, and will be formed of be pnd 
straight rafters having a slope of lin 2, with a lower curved rib 
ond beatles web. One span will taper from 106ft. to 117ft., the 
106ft. span having a rise of 24ft. from the intrados of the arch to 
the springing level, and the other main span will taper from 98ft. 
to 75ft., the 98ft. span having a rise of 23ft. above the springi 
level to the intrados of the arch. The principals will be p! 
25ft. apart, and the supporting columns connected by spandril 
girders carrying three intermediate ribs in each bay. The main 
principals will be bolted a. gether and attached rigidly to a 
raised portion of the column, both in the centre of the station and 
also to the side spans, which will vary in width, their maximum 
dimensions being 46ft. on one side, and 38ft. on the other. The 
detail drawings for this work are now being prepared by Mr. 
Henry C. Wallis. 
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CANTERBURY HALL, 
In the Hall, Westminster Bridge-road, novel 


e@ open cen over the pit is t. wide, 
fitted with a special movable covedling, which slides la yin one 


piece. The side walls of the building are connected by main 
girders united by transverse girders, which are likewise attached to 
other girders running at rigl.: exg!cz *> them and parallel to the 
main girders, the whole framework bei g firmly braced together 
by diagonal ties, forming a very rigid and strong construction. 
The sliding portion rests on a continuous line of rails 37ft. apart, 
fixed to longitudinal bearers attached to all the transverse girders. 
Such an arrangement enables the interior to be speedily freed from 
all vitiated air, and would prove of advantage in the event of fire, 
enabling firemen the more readily to direct the hose to the parts most 
affected. The plan was the invention of Mr, Robert Edwin Villiers, 
the late manager (patent, A.D. 1877, No. 4581.) The work was 
completed in 1876. In the hall of the Circus at Paris the same 
idea has been carried out on a larger scale, The central space over 
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the arena is surmounted with a special movable covering 177ft. 
long, by 57ft. wide, which divides into two equal parts longitudi- 
nally, each resting on wheels, so as to be pulled aside right and 
left, when the weather permits, on outside girders, and thus com- 
pletely to disappear from the audience inside. The fixed roofing 
which surrounds the s closed by the sliding portion is 
supported on columns. The hall was built in 1877, under the 
direction of Mr. E. Lantrac, the engineer to the Circus Company, 
by whom the work was designed. 
(To be continued, 


BLASTING IN MINES. 


AT a recent meeting of the North Staffordshire Institute of 
Mining and Mechanical Engineers, Mr. Ernest Craig read a paper 
“On io Experiments made with Compressed Air for bringing 
down Coal.” The machine for the purpose, known as Reuss’s, 
consists of a drilling or circular cutting machine, a cartridge, and 
a blasting or air-pumping machine. To place the sr tus 
in position a hole from 8in, to10in. deep must be made by hand in the 
face of the coal, and in that the leg of the machine is fastened by 
means of a nut, which, being turned, wedges some taper keys 
securely against the side of the hole. The cutting tool is then 
fixed, and made to revolve, and the boring of the main hole, which 
may be directed to any angle, is commenced. Behind the cutter 
there is a double archimedean screw, which, as the depth of the 
hole increases, it is n to lengthen, and in preference to 
having one long screw, it is best to keep adding 6in. lengths till 
the desired depth is reached, by which means a straighter hole can 
be drilled than by one long screw. The cartridges are simply 
hollow cast iron cylinders, varying in strength to suit the class of 
coal, To burst a cartridge }in. in thickness a pressure of 6700 Ib. 
per square inch is necessary, and for every additional ;;in. in 
thickness an increase of 10001b. to 15001b. per square inch is 
required, The pumps are of simple construction, and the whole 
machine worked by two men. The machine runs on rails, and 
would stand about 3ft. 6in. in height. The connection between 
the machine and the cartridge is made by means of hydraulic 
tubing, which has an internal diameter ;in., the whole machine 
and connections being made capable of standing a pressure of 
20,000 lb. per square inch. Having described the charging of a 
hole, he said that a sufficient length of hydraulic tubing war 
connected with the blasting machine, and the latter being placcd 
in a secure position, the pumping began. <A gauge fixed ou the 
machines showed how the pressure was increasing. With the air 
a small quantity of water was also pumped into the cartridge to 
act as a slight check upon the violence of the expansion at the 
bursting of the cartridge. When the pressure reached about 
6700 lb. the cartridge exploded, and the coal was brought down. 
The explosion was not accompanied by any great noise, and pieces 
of coal were not thrown any distance. From what he had 
seen the coal simply fell, and it was not necessary for 
the machine to be more than half a-dozen yards from the face. 
In the Bullhurst seam at the Harecastle collieries, a hole 2hin. in 
diameter was drilled in the coal 9in. deep by hand, and the time 
occupied in fixing the drilling machine was fifteen minutes. The 
time taken in 4 min. 15 sec. Time taken in lengthen- 
ing the drill, 7 min. 58 sec. Fifteen minutes were then expended 
in aw eg the cutting machine, inserting the cartridge, and 
stemming the hole. It afterwards took 264 min. connecting the 
cartridge to and to fix the blasting machine. Two men then com- 
menced to work the machine in order to fill the cartridge 
at 12.264 p.m., and at 1.11 the pressure was 76001b., when the 
cartridge = It was apparent that, with the exception of 
accidents and delay, the time taken in fixing the cutting machine, 
boring the hole, and exploding the cartridge would have been 
47 min. 13 sec. Allowing ten minutes for stemming the hole and 
making the connection with the air F may ey machine, the time 
occupied would have been 57 min. He saw the machine experi- 
mented with at the Manvers Main Colliery, Yorkshire, and the 
time taken up with the most successful experiment, from the fixing 
of the boring machine to the explosion of the cartridge, when some 
15 tons of coal were brought down, was about 35min. It was ina 
er wall face, the coal being holed 4ft. 6in. under. Mr. Craig 
added : There is one objection to the use of this machine which is 
evident, viz., that while it is travelling from one place to the other 
to explode a cartridge the roads in that district must be occupied 
ty it, causing thereby, in many instances, great inconvenience. 

e chief advantages claimed for this method of blasting are, 
according to Mr. Reuss—(1) Absolute safety to life and limb, there 
being no necessity to retire from the place while blasting is going 
on, (2) The coal is brought down in e pieces, realising a higher 

rice in the market than when shattered by powder ; there is very 
ittle waste. (3) The air is not vitiated at all; on the contrary, it 
is cooled and purified, and no time is lost in clearing the 
away as soon as brought down. (4) The cost is no greater than 
getting coals by gunpowder; it many cases it is less, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—and in Wolver- 
yy yesterday, bars were to be had without much difficult 

at £6 10s. per ton. From this figure — £7 10s. for such tenets 
as B.B.H., and £8 2s, 6d. for Earl dley’s make, there were 
numerous quotations varying with quality. Bar orders were 
offered at both markets, but they were not to be placed with 
freedom, most makers of the reliable brands being fairly well sup- 
plied with work for some weeks ahead. The producers of the best 
qualities have not been better off than now for a long time past, 


Hoops were in quieter demand. The orders arriving at the 
worksare insufficient to compensate for those which are being worked 
out on account of United States requirements. Such quotations as 
£7 at the works will not bring new business. To-day specifications 
might have been placed at £7 5s., delivered in Liverpool, though 
= 7 6d. and even £7 10s. were asked, and £7 15s. delivered in 

ndon. 

Sheets were less inquired for, yet makers did not seek orders. 
Few are likely to need to do so fora month hence. To-day and 
yesterday, therefore, prices were upheld, and ranged, for corru- 
gating and galvanising purposes, at from £11 for latens down to 
£8 for singles. The last quotation applied to firms who required 
the full roi 10s. difference between singles and doubles, even as 
they were equally resolute in d ing the same difference 
between doubles and latens. Offers at less money were promptly 
rejected to-day and yesterday by Messrs. E. T. Wright and Co., 
and similar firms. Some other makers sought £8 5s. to £8 10s. for 
singles in a mixed order; but they would not accept for doubles 
less than £9 10s., nor for latens less than £11. Messrs. E. P. 
Baldwin and Co. required £12 to £18 and upwards for their stamp- 
ing sheets ; and these were mostly the quotations of other similar 


ms, 

Engineers’ plates were to-day quoted at £8 to £8 10s. At such 
figures makers are resolute, for the mills are in better employment 
upon this denomination than in November for several years past. 
Still there are few engineering concerns which could not take more 
work. Roofing orders are the most numerous, and there is a fair 
extent of activity upon bridge work. Much more of this latter 
description of business is looked for, and preparations are in hand 
to enable South Staffordshire and Birmingham to compete for 
the —— in which the use of steel in heavy quantities will be 
specified, 

Boiler-plate orders were sought after both in Wolverhampton 
and Birmingham, but they were difficult to secure. Nevertheless, 
makers of high-class kinds demanded full list prices. 

Pig iron could not be sold freely. Most consumers are well 
bought. The quotations varied from £2 5s. for cinder qualities 
up to £3 5s., and £3 7s, 6d. for all-mine sorts. Good hematites 
were procurable at from 75s. down to 72s. 6d. High-class Derby- 
shire and Lincolnshire pigs were held at from £2 10s. to £2 12s. 6d. 

Coal would rarely be sold of other than poor kinds if transac- 
tions had not previously taken place between buyers and sellers. 

Machinery engineers continue fairly active. The contracts are 
largely on foreign account, and even the United States is 
included in the category of customers at date. France, India, 
Australia, and the Brazils are all buying, and steam engines are 
going to Spain. Messrs. Tangye, of the celebrated Soho Works, 
are extending their establishment. Portions of the extensions are 
understood to point in the direction of steel making by that firm. 
There are some good gasemeter contracts under execution, and 
mains for water conveyance are being sent away from some of 
the district ironfoundries in heavy quantities. 

Hot water engineers and stove and range manufacturers are now 
in the height of their season, and they report that the demand 
shows an improvement upon a year ago. 

India is a good customer just now, and has been for some time, 
for metal sheathing, and the demand from certain of the Eastern 
markets, and frou. France and Germany for copper goods, is of 
satisfactory extent. 

The wrought iron tube makers continue busy on gas and water 
and steam goods, and the combination which has been formed in 
this trade for keeping up prices is working with much success. 
Copper locomotive tubes are being supplied to the railway com- 
soma with some vigour, as also to private locomotive builders. 

rass bedstead tubes are quiet of sale. 

Gas corporations are making some good profits just now. An 
abstract of the accounts of the West Bromwich Improvement 
Commissioners’ gas department up to March 25th last has just been 
issued. It shows that of the total amount of loan capital autho- 
rised—£148,200—£140,977 bas been already borrowed, all but 
£50,000 at 44 per cent. interest. The total expenditure is £146,391. 
During the nine months for which the return is made £10,306 was 
expended on the manufacture of gas. The total expenditure, 
—— management expenses, &c., amounted to £14,696 ; total 
receipts from sales were £15,855, and the residuals produced £6623. 
For gas-fittings £1000 was received. Thus the receipts for the 
pl months aggregated £23,479, which was a gross profit of 


A seam of house coal, 4ft. in thickness, has been found 150ft. 
—_ the surface at some sinkings near Warrington, North Stafford- 
shire. 

The colliers continue unsettled upon the wages question, and 
this leads some coalowners to believe that the Earl of cers 4 
will before long again advance his prices. The latest locality whic 
has decided to join the other districts of East Worcestershire and 
South Staffordshire in agitating for an advance of 6d. ‘ per day ” 
in thick coal seams is that of Hales Owen. 

At the extensive Podmore Hall Colliery, near Newcastle-under- 
Lyne, the workmen have arranged terms of mutual assurance with 
their employers against accidents. The sch just agreed to is 
the outcome of conferences begun between the masters and work- 
men when, at the beginning of the year, the question was under 
the consideration of the owners and men in the West Lancashire 
colliery district. The Podmore Hall men have agreed to enter 
into assurance upon their employers paying 50 per cent. upon 
their contributions, which thus secures to the men from the North 
Staffordshire Permanent Relief Society, without the necessity of 
their further increasing their contributions, 9s. a week in case of 
accident instead of only 6s. as heretofore. This arrangement will 
comply with the terms of the Employers’ Liability Act. It is 
— that other large colliery concerns in North Staffordshire 

ill adopt a similar course. 

Sheet glass has this week again been advanced 124 per cent. 
This leaves the price exactly 50 per cent. higher than on the 23rd 
July last. Belgian glass is raised proportionately. 

_The earthenware trades of the Potteries are this week largely 
disorganised by the great strike, which I last week intimated was 
likely, having now begun in earnest. Nearly all the towns in 
North Staffordshire are more or less affected, and various estimates 
are given of the number of operatives already ‘‘out.” Some 
authorities put the number down as 30,000, many of whom are 
women. The men are seeking an advance of one penny in the 
shilling, and also an alteration of the hiring time from Martinmas 
to Midsummer. It is said that if the men continue recalcitrant 
the masters may resort to a general lockout. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

_THE activity in the railway branches, to which I recently 
directed attention, still continues. During the past fortnight 
an immense amount of work has been given out by railway com- 
panies in England and Scotland. A large share of the orders has 
come to Sheffield. Messrs. Craven Brothers, of Darnall, have 
been among the successful contractors, as usual. I am informed 
that the yma of work to be given out during the next three 
weeks will be even greater than during the last fortnight. This 
— not only to railway wagons, carriages, &c., but to steel 
rails, springs, axles, and nearly every description of rolling stock 
and permanent way. 

There is little said now about the proposed removal of the 
business of Messrs. Wilson, Cammell, and Co., of Dronfield Steel 
Works, to the coast. I have been in the Dronfield district a good 
deal recently. From what I saw there seems little prospect of the 
company being able to carry out any such intention for many 
months to come, There is abundance of work; prices are un- 


doubtedly improving, and the prospects are brighter than th 
have been during the whole of th 


manufacture of steel rails and other heavy material must eventually 


e year. There is little doubt the © 
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go to the sea-side ; but so long as the tendency of prices is upward, 
and work is plentiful, the companies will not precipitate their 
departure. Rails are now making from £6 5s. to £6 7s. 6d. and 
£6 10s. per ton. Special sections are higher. Owing to the pressure 
of orders prices are still stiffening. One Sheffield firm has orders 
on hand sufficient to keep it going till the end of 1882. 

The improvement in the iron and coal trades of South Yorkshire 
continues. I do not hear of a single colliery in the district where 
full time is not being worked. The reports from the ironworks at 
Thornclitfe, Milton, Elsecar, and Penistone. Heavy castings for 
gas and waterworks are being turned out in great quantities at all 
the local foundries. 

The surprise of the week has been the failure to launch Messrs. 
Newton, Chambers, and Co., of the Thorncliffe and Chapeltown 
Ironworks and Collieries, as a limited liability company, with 
£650,000 capital in £20 shares, £14 to be called up. ‘The amount 
applied for was less than one-half of the number of shares-—26,500 
—offered to the public. Under these circumstances the directors 
issued a circular, stating that they did not feel justified in proceed- 
ing to an allotment. They announce that the vendors will now 
take £320,000 of the share capital, and it is intended to raise 
£160,000 by gnortgage debentures of £50 each, bearing interest at 
6 per cent. per annum, and redeemable at three, five, or seven 
years at the option of the holders. These debentures will be a 
first charge on the property of the company. 

The Rotherwood Iron and Steel Company, near Woodhouse, has 
commenced operations. It has laid down a special plant for the 
manufacture of hoop iron, to which it will devote great attention. 

At No. 4 Renishaw Park Colliery—Messrs. J. and G. Wells, 
Limited—the colliers have struck work, because, as they say, the 
employers have taken from their total weight of coal a larger 
quantity of “‘dirt” than has hitherto been the case. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Entering upon the season, when business, so far as 
new transactions of any importance are concerned, is usually 
narrowed down to as limited a compass as possible, it is only 
natural that a dull tone should characterise the iron market to 
some extent, and as regards pig iron the market during the past 
week has been pretty near as dull as it could possibly be. Con- 
sumers, who are mostly well bought for the present, seem to have 
made up their minds to wait the turn of the year before giving out 
further orders, and makers who, at least for the remainder of the 
year, have sufficient iron to deliver under contract to take away 
all their output, are not disposed to force business, either by con- 
cessions in price or long forward deliveries. 

Lancashire makers report a few inquiries, but very little actual 
business doing, although they would now be open to book up to 
the end of March at present rates, which for delivery equal to 
Manchester remain at 48s. for No. 4 forge, and 49s. for No. 3 
foundry, less 24 per cent. 

Outside brands, so far as makers are concerned, are generally 
unaltered in price, and in Lincolnshire iron, for delivery well over 
the first half of next year, business is reported at prices equal to 
483. 6d. and 49s, 6d., less 24 per cent., for forge and foundry 
qualities, delivered into the Manchester district. Middlesbrough 
is nominally quoted at 49s. 10d. net cash, but no business is being 
done. There are a few low-priced parcels of outside iron offering, 
but these have come into the market under special circumstances, 
a portion being bankrupt stock which mortgagees are selling. 

In the finished iron trade, although there is not actually any 
great weight of new business coming in at present, the demand is 
very fair for the time of the year, and makers are in some cases so 
full of work that they cannot entertain the inquiries which are 
being made. There is an expectation in some quarters of a very 
considerable American demand before long, and makers are ex- 
tremely cautious about selling forward. There is some underselling 
on the part of dealers, but makers’ prices remain firm at £6 10s. 
to £6 15s. for bars, £7 to £7 10s. for hoops, and £8 10s. to £8 15s. 
for sheets, delivered into the Manchester district. 

The shops both in the engineering and tool making trades in this 
immediate neighbourhood continue generally pretty busy, and 
judging from the numerous inquiries from outsiders, whick are at 
present being made for smiths and pattern makers, it is evident 
that there is an increased amount of activity generally throughout 
Lancashire. 

From inquiries made amongst some of the large cotton 
machinists, I find that although there 1s not the same improve- 
ment which is noticeable in other branches of the engineering 
trades, still there are more orders coming in. A few mills are 
being erected in the district, at Stockport, Staleybridge, and one 
or two other places, but it is not so much in the home trade as in 
-export work that increased activity is being experienced, and this 
export work, I may add, includes a good deal of machinery which 
is being sent away to India. 

Manufacturers of rolled and rivetted girders and of heavy cast- 
ings generally for constructive work are in many cases very full of 
orders, some works having recently been kept going night and day 
on the completion of contracts. The work in hand includes con- 
siderable contracts for new places of business and public buildings 
at present being erected in this district, together with some tolerably 
large orders for railway work. One feature in this branch of trade 
which is somewhat surprising is the large quantity of foreign rolled 
girders of certain sections which still come into this district, and it 
certainly seems strange that English manufacturers do not them- 
selves lay down the requisite plant which would enable to produce 
this class of work successfully at home. As it is, however, cer- 
tain sections can only be got from foreign houses, and the only 
reasonable explanation I have heard is that these particular sections 
are such “‘lean” work at the prices at which they can be bought, 
that English manufacturers with the shortest hours of labour in 
this country could not undertake to produce them at a profit. 

AsI mentioned last week, there is a considerable inquiry for pipe 
castings. The Manchester Corporation have sent out specifications 
for about 3500 tons of 36in. pipes, and inquiries of smaller dimen- 
sions are being made by other local authorities throughout the 
district. The average prices quoted for the ordinary lined or 
coated Gin. pipes delivered equal io Manchester are about £4 17s. 6d. 
to £5 per ton. 

The adjourned annual meeting of the Manchester and Salford 
Trades Council was held last week, and the secretary, Mr. Peter 
Shorrocks, presented a report, which showed a decrease both in 
the funds of the Council and in the number of members, but the 
hope was expressed that the efforts which were being made to 
improve the position of the association would be successful. The 
report touched upon the inspection of factories and workshops, 
with regard to which efforts would still be made to obtain an 
increase in the number of inspectors, and upon the Employers’ 
Liability Act, with regard to which the Council were not yet in a 
position to express a final opinion, but it was strongly urged that 
during the next session of Parliament something should be done to 
prevent employers contracting themselves out of the Act. The 
programme to be arranged for the Trades Congress in Manchester 
next year was introduced, but the further consideration of the 
matter was adjourned. Mr. Peter Shorrocks was elected president 
of the Council for the ensuing year. 

The demand for coal, particularly the better sorts for house-fire 
purposes, has been quiet during the past week, owing to the excep- 
tionally mild weather, and at some of the pits stocks are accumu- 
lating. The common classes of round coal for iron making, and 
burgy and good slack for engine purposes, are, however, in fair 
demand. Prices are generally being maintained, colliery pro- 
prietors preferring for the present to put down into stock rather 
than give way upon late rates. Best coal at the pit mouth 


averages about 10s.; seconds, 8s. to 8s. 6d.; common coal, 6s. 6d. 
path good burgy, 5s.; and slack, 3s, to 4s, per ton, according to 
quality. 


The shipping trade has been dull, with a tendency to give way 
in prices, good steam coal being delivered at the Mersey ports at 
from 8s. to 8s. Gd. per ton, 

The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held in Manchester last week, and Mr. W. 
Hewlett, of the Wigan Iron and Coal Company, was elected presi- 
dent for the ensuing year. 

The Manchester Coal Exchange has proved very successful since 
its establishment in its present quarters nearly two years ago. At 
a meeting of the committee held on Tuesday, the secretary—Mr. 
Hodson—presented a statement showing that there are now 402 
subscribers, that the income for the past year had been about £220, 
the expenditure about £140, and that the balance now in hand, 
including the amount carried over from last year, was about £122. 
It was resolved to make some concessions in the prices charged to 
colliery proprietors and other trading firms for tickets, the charge 
for one ticket being still fixed at a guinea, but every additional 
ticket taken by the same firm being reduced to 10s, Gd. per annum. 
A sub-committee was also appointed to consider and report upon 
the advisability of incorporating the Coal Exchange. 

Barrow.—The hematite pig iron trade is very steadily employed, 
although the actual business which has been transacted of late is 
not as great as that which characterised the market a month or two 
ago. Makers are heavily sold forward, and are reticent about the 
acceptance of contracts which they cannot fulfil for some months 
to come. The foreign inquiry is still maintained. The prices 
remain steady at 63s. for No. 1 Bessemer, and 60s. 6d. for No. 3 
forge quality. Stocks are smaller than they have been, although 
the winter season has caused a partial suspension of shipments. In 
the steel trade the mills are fully employed, and the orders in hand 
are of a considerable magnitude. Of rails there is an especially large 
output, and merchants’ qualities find a good market. 

No change can be noted in the active state of the iron shipbuild- 
ing trade. Engineers, both in the marine and general deparments, 
are well up for orders. Iron ore is in full request, and the mines 
are busily employed. Coal and coke in full demand at steady 
prices. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Bert little business was done at the Cleveland iron market held 
at Middlesbrough on Tuesday last, notwithstanding that the 
attendance was at least as good as usual. The prices of pig iron 
were about the same as the week previous, No. 3 g.m.b. being 
quoted at 41s. 9d. f.o.b., and No. 4 forge at 40s. 9d. For delivery 
over the next three months 3d. per ton more was asked in either 


The shipments of iron last week were about equal to the average 
for the time of the year. During the present month about 
40,000 tons have been shipped, and it is expected that the total 
for the month will be above the average, if only favourable weather 
should continue. 

Messrs. Connal’s warrant stores continue to give out more iron 
than they take in. The reduction during the week has amounted 
to 744 tons, leaving the stock 178,464 tons. The demand for 
warrants continues small, the present price being about 14d. per 
ton above that of makers’ iron, 

In the finished iron trade prices remain unaltered, plates being 
still quoted at £6 10s., angles at £5 17s. 6d., and lane at £6, 
Shipbuilders at all the north-eastern ports are exceedingly busy, 
and consuming large quantities of materials. There is, however, a 
general belief among them that prices will be easier in the winter, 
and consequently they are avoiding making fresh contracts except 
at a considerable reduction in price. They believe that the in- 
creased competition which will ensue when the West Hartlepool 
and Walker Works are restarted will modify prices in their favour, 
and they also contend that when the winter weather fairly sets in, 
and their yards are more or less laid off, the pressure of the 
manufacturers for fresh orders will give consumers control of the 
market, as they had during the spring of the present year. On 
the other hand the new works above referred to cannot be in 
operation before about March. In the meantime the very high 
rate of freight is stimulating the demand for ships, and conse- 
quently for shipbuilding materials, very considerably. 

The coal trade is partaking of the general improvement notice- 
able throughout the country. House coals have gone up 1s. per 
ton, and coals for iron manufacturing purposes are from 3d. to 6d. 
per ton dearer than they were. 

The West Hartlepool Rolling Mill Company has engaged the 
services of Mr. T. Lewis as their general manager. Mr. Lewis has 
for many years occupied a similar position at the Bowesfield Iron- 
works, Stockton-on-Tees, and has the reputation of being one of 
the ablest managers in the district. The works he is about to take 
charge of will eventually be much larger than those which have 
lately been the field of his labours. In addition to the pull-over 
mill which has beeri there for years, a new reversing mill has been 
ordered of Messrs. Taylor and Farley, of West Bromwich, and 
this new mill will no doubt be up to date in every respect. It 
is understood that Mr. T. Lewis’s place at Bowesfield will be filled 
by promoting one of the foremen at present employed there. 

A meeting of the ironmasters having works in the district known 
as the Marshes, was held on Tuesday at Middlesbrough, to consider 
the advisability of forming a company for the supply of electric lights 
on the Brush system to their several works. It was estimated b 
Mr. Hammond, who attended as representative of the Brus 
Light Company, that the total cost of the necessary plant would 
amount to £10,000. This would comprise four engines, four 
dynamo-electric machines, and 160 lights, Only 120 lights, how- 
ever, driven by three engines and three dynamos, would be in 
regular work, the remainder being kept spare. The cost for 
maintenance of each light of 2000 candles would come to £22. 
The conclusion arrived at was that it would not be wise to do away 
with gas altogether at present, but still to retain it in the offices, 
cabins, and other similar places. It was thought, however, that 
the lighting up of large areas about the works and of important 
places, such as the shearing, marking, and inspecting floors of 
plate mills, might be advantageously lighted by electricity. No 
final conclusion was, however, come to, the ironmasters preferring 
to await the further development of lighting by electricity before 
committing themselves to a joint scheme or any other. It appeared 
that at present the electric lights would be likely to cost more than 
is now being paid for gas, and it was not clear that there would be 
any corresponding advantage. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE firmness that characterised the Glasgow iron market last 
week gave way a little on Friday, but the prices rallied again on 
Monday, and during the present week the fluctuations have not 
been large. The tone of the market, on the whole, continues 
steady, and indicative of good business being done. Last week's 
transactions were largely speculative, but this week there has been 
a better demand for makers’ iron, the prices of which are a shade 
firmer. The market is well sustained by the reports which come 
from all quarters as to the gradual improvement of the manufac- 
turers’ iron, engineering, and ironfounding trades. The past 
week’s shiprnents have been very satisfactory, amounting to 12,890 
tons, as compared with 10,550 in the corresponding week last year. 
The exports to date, however, are still upwards of 80,000 tons behind 
those of the same period of 1880. There is no doubt, however, 
that while the aggregate shipments abroad do not come up to those 
of last year, the consumption of pig iron at home has been con- 
siderably larger, and the wants of home consumers are still upon a 


satisfactory scale. Notwithstanding the high freights which are 
being charged, the consignments of pig iron to America and the 
Continent are very good for the season, Stocks are not accumu- 
lating so rapidly as of late in the ery stores. Messrs. Connal 
and Co. have received several hundred tons less than last week, 
and the aggregate reserve in their hands now amounts to 614,000 
tons. The stock on makers’ hands is estimated at upwards of 
330,000 tons, so that despite the blowing out of the furnaces, the 
pig iron on hand is not far short of one year’s supply. While the 
stocks are thus very large they have a beneficial effect in steadying 
the market, and preventing those sudden upward speculative 
movements in prices which have occasionally done so much to 
unsettle the public confidence. 

Business was done in the warrant market on I’ ag morning at 
from 51s. 34d. to 50s. 11d. cash, and 51s. 7d. to 51s. 3d. one month, 
the afternoon quotations being 50s. 104d. to 50s, 74d. cash. On 
Monday the market was stronger, with business at 50s. 9$d. in the 
forenoon, to 51s. 14d. cash and 51s, 4d. one month in the after- 
noon. The tone of the market was quieter on Tuesday, when 
transactions were effected from 51s, 2d. to 51s. 10d. cashy and 
5ls. 6d. to 51s. 1}d. one month. On Wednesday the market 
improved to 51s. 4)d. cash, on the report that the coalmasters 
were to reduce the miners’ wages. Business was done to-day— 
Thursday—between 51s. 5d. eight days, and 51s. 14d. cash, 

Makers’ iron, for which, as is stated above, there has been an 
improved demand, is firmer all round, and most of the special 
brands have advanced about 6d. per ton, The quotations are as 
follows :-—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1. 59s.; 
No, 3, 52s.; Coltness, 59s. 6d. and 52s, Gd.; Langloan, 61s. and 
52s. 6d.; Summerlee, 59s. and 51s.; Calder, 59s. and 52s.; 
Carnbroe, 52s. 6d. and 50s.; Clyde, 51s. Gd. and 48s.; 
Monkland, 51s. and 48s.; Quarter, ditto ditto; Govan at 


Broomielaw, 51s. and 48s,; Shotts at Leith, 60s. and 52s. 6d.; — 


Carron at Grangemouth, 53s. 6d. (specially selected, 56s.) and 
52s. 6d.; Kinneil at Bo'ness, 50s. and 48s, 6d.; Glengarnock at 
Ardrossan, 52s. 6d. and 50s.; Eglinton, 51s. 6d. and 47s. 6d.; 
Dalmellington, ditto ditto, 

The manufactured iron trade continues in a very satisfactory 
state. Prices of malleable iron are well maintained. Ironfounders 
are busy ; cast iron pipe-makers have of late been receiving fresh 
orders ; locomotive engineers have also closed additional contracts 
with both home and foreign railways; makers of machinery are 
well employed, and while the shipbuilders are very busy, there is 
no lack of specifications for new vessels yet to be fixed. In short 
almost every branch of the iron and cognate trades is active. 

The coal trade is not quite so active in the shipping department 
as it was a week or two ago, still there is a very good business 
doing at former prices. The coasting trade has been fair, and the 
shipments from Ayrshire and from the Firth of Forth have been 
very satisfactory, the small decline to which reference has been 
made arising chiefly in connection with foreign consignments from 
the harbour of Glasgow. The question of the miners’ wages is still 
partially unsettled. The advance of 6d. per day has been obtained 
in the districts of Hamilton, Motherwell, Baillieston, and Slaman- 
nan, but the masters are to withdraw it, and it has been refused 
in the Glasgow district and also in Fife and Clackmannanshire and 
in Ayrshire. No organised movement has yet taken place among 
the miners of the Lothians and Stirlingshire. A private conference 
of delegates representing the different quarters of Scotland was 
held in Glasgow this week, with the object of devising means to 
render the advance general. So far the leaders of the men have 
been acting with caution. The Union funds are too low, and the 
season rather far advanced for a strike, and I am assured by the 
principal iron and coal masters that they are resolved not to ad- 
vance the wages at present, the prices received for iron and coal 
not being sufficiently good to warrant an increase. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ANOTHER good week’s work has been done both in the iron and 
steel and coal trades. The general improvement shown by the 
export of 1000 tons of steel more last month than the correspond- 
ing month of last year tells its tale concerning the Welsh works, 
which have helped considerably towards this result. 

Makers’ books retain also good orders, and as prices show a 
tendency towards improvement, there is a probability that the bene- 
fits enjoyed by the colliers in their late advance may also soon be 
shared by the ironworkers. There is, however, this to be con- 
sidered, that coal has been going up steadily for some time, but it 
is only lately that the pricesin the steelworks have begun to 
** stiffen.” The changing condition of things in the iron world is 
well shown by the fact that for every ton of iron now made there 
are eight tons of steel. 

Messrs. Davy of Sheffield, have the order for supplying 
the machinery at the new wire works at Merthyr, and the pro- 
jectors say that they are bent upon having one of the best, if 
not the best wire mill in the cll 

The centralisation of the coal trade by lessening the area of 
produce and diminishing the number of smaller collieries is a fact 
gradually forced upon one’s attentioninthe Welsh district. This week 
and next no less than three large quantities of colliery plant will be 
dispersed, the first at Tyn Filkins, near Tredegar Junction; the 
second at Hendredenny Colliery, Caerphilly; and the third at 
Birch Rock Colliery, Pontardulais. Casual readers at a distance of 
local announcements would augur a bad condition of trade from 
this, but the coal trade was never in sounder or more hopeful forin 
and if prices have shown a tendency to droop, it is only in the 
case of second-class coals. The large coalowners maintain their 
prices, and most are well sold, some few even a twelvemonth in 
advance. The tendency of this will be to push up prices, and such 
I confidently expect. The united exports of coal from the Welsh 
ports last week amounted to a little under 140,000 tons. 

A satisfactory trial of the patented invention of Messrs. Lewis 
and Kirkhouse for watering the roads in collieries, thus lessenin 
the ranges of explosions, took place last week at Treherbert, anc 
was voted by skilled lookers on to be eminently satisfactory. 

I have also to place on record a capital trial with the electric 
light in collieries. This took on last Thursday at the Maerdy 
colliery, under the direction of the able manager, Mr. W. Thomas. 

Near this colliery a meeting of colliers, some 800 in number, 
was held on Monday, ostensibly to begin the agitation for the 
amalgamation of the sliding scales to which I referred last week. 
In the beginning of the meeting a vote of thanks to Lord Aber- 
dare for his services before the Home Secretary, in connection 
with blasting in collieries, was carried unanimously. I may add 
that general satisfaction has been expressed in Wales that the 
rumoured disuse of blasting in collieries turned out a scare. Mr. 
Morgan, one of the miners’ representatives, gave some useful 
statistics to the meeting concerning past strikes. That of 1879, 
when 10,000 colliers were on strike, entailed a loss of a million of 
money. That of 1875 cost the country 11 millions, A good deal 
of discussion ensued with regard to the sliding scales, some arguing 
stoutly fora minimum, but all contending that one scale in use 
both by house-coal and steam-coal men, and applicable to all the 
country, should be well reasoned out and established. Motions to 
take initiative steps were then carried, and the meeting dispersed. 
One commendable feature of the meeting was the temperate 
manner of the men, and if this be continued it will show that the 
past has — a good lesson. Considering the excellent tone of 
trade, I should strongly counsel the men to leave the question with 
their representatives. Mass meetings are unnecessary, and many 
of ~ collieries, notably Ferndale, kept aloof and remained 
working. 

The report of the Nantyglo and Blaina Company shows a profit 
on the year of £6194, but no dividend can be realised until the 
losses of past years are made up. 


| 
| 
| 
| 
| 


Nov. 18, 1881. 


THE ENGINEER. 


375 


THE PATENT JOURNAL. 


Condensed from the ee, of the Commissioners of 
Patents. 


*.* Ithas come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and rate’ te 
both to themselves and to the Patent-office officials b 

ome = the number of the page of Tue ENGINEER ~! 
which the Specification they require is referred to, insicad 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tuk ENGINEER 
aa and giving the numbers there found, which only 
refer es, in place of turning to those pages and 
the numbers of the ion. 


Applications for for Letters Patent. 


»,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


8th November, 1881. 


4874, F. Wolff.—(J. L. Jensen, Copenhagen.) 

4875. SuppLyinc Freep Water, J. Adams, Watford. 

4876, CLEARING PLaces of Gas, W. Teague, Mlogan, 

4877. Prares, &c., T. H. Cobley, Dun- 
stable, and C. Monckton, Harefield. 

ndon. 

4879. Barly, Firtinas, J. W. Kenyon, Manchester, 

4880, PorTABLE Forogs, G. H. Pym, Nottingham. 

4881, Testinc Purity of Breatu, A. C. Henderson.— 
A, F. L. Plague, France.) 

4882. TIMEPIECES, W. Thompson.—(A. Lemoine. France.) 

4883, Winpine Clocks, M. Bauer.—(C. A, Mayrhofer 
and W. Otto, Paris.) 

4884, TRansmiTrine Motion, D. Young.—(Z. Brosser, 
Paris. 

4885. Evecrric Licntinc Wires, W. C. 
Johnson and 8. E. Phillips, Charlton. 

4886, UmBRELLAS, F, Wolff.—(4. Malmros, Sweden.) 

4887. AgRIAL Navication, E. Edwards.—{J. C. de 
Souza, Paris.) 

4888, Acip, T. Richters, Germany. 

4889. "&e., J. Mills, Hanley, and T. D. 
Brown, 

4890. FILTER _—_— A. G, Salamon, London, 

4801. Preparine Grain, J. Fordred, London, 

4802, InvALID Cuarrs, A. M. T. Amherst, Brandon. 

4893, Locks, R. H. Clive, Birmingham. 

4804, Kyitrine Mac HINES, W. Harrison, Manchester. 

4805. ADVERTISING, F, W. ‘Hembry, London. 

4806. PHOTOGRAPHIC EMULSIONS, J. London. 

4807. AGEine Pappep TexTiLe MareriAcs, W. R. Lake. 
—(P, St. A. Basquin, France.) 

4808. Stipe Vatves, A. M. Clark. —(W. B. Turman, 
Waldron, U.8.) 


9th November, 1881. 

4809, CoLournina Matrers, J. Imray.—(//. Koechlin, 
Germany.) 

4900, Excavatino, J. W. H. some, London. 

4001. VELOCIPEDES, R. E, Phillips, London. 

4902. Bripees, &c., J. F. Smith, Leicester. 

4903. Boots and SHOES, H. Dickson, Leicester. 

4004, ConsumInc Smoke, E. Alexander.—(J. 
Elliott, Montreal, Quebec.) 

4005. TRANSMISSION of Sounrs, W. C. Barney, London. 

4906. MULEs, &c., J. Chisholm’ and J. Clegg, Oldham. 

4007. WATER-0AS, P. Jensen.—(Evropean Water-gas 
Company, Stockholm, Sweden.) 

4904. Weavine Carpets, J. 8. and 8. Smith, Glasgow. 

4009. Drawinc-orF Liquips, J. Webster, Solihull. 

4910. Preservine Ecos, J. Stead.—(X. H. Loomis, U.S.) 

4911. Carpine Enornes, W. T. Cheetham.—(J. Xonshin 
and W. Charnock, Serpokoff, Russia. 

4912. Torpepogs, 8, Pitt.—(W. H. Mallory, U.S.) 

4913. VEssELs, 8. Pitt.—(W. H. Mallory, U.S.) 

4914, Movutpinc Bopirs, 8. Pitt.—(W. H. 
Mallory, U.S.) 

4915, Farrnaceous Foop, E, Edwards.—(F. Maire, 
Lyons, France. 

4916. BREECH-LOADING Fire-aroMs, J. Lang, London, 

4917. Bicyciegs, &c., L. E. Broadbent, London. 

4918, RAISING ‘SUNKEN Vessets, J. Standfield and 
J. L. Clark, Westminster-chambers, London. 

4919, C. B. Smethwick. 

4920, Lirepoats, J. Adamson, Sunderland. 

4921. Raisinc Water, W. Andover, 

4922, Furnaces, A. M. Clark.—(J. Garnier, Paris.) 


10th November, 1881. 
28. Horsts, J. Gordon, Glasgow. 
SimuLtaNngous Impressions, J. A. Miquez, Peru, 
Raisinc Stamp Heaps, 8. Jellyman, Cannock. 
26. Diccinc Macuinery, T. C. Darby, Chelmsford. 
. ARTIFICIAL STONE, BE. de Pass.—(A. H. Stone, 
Victoria.) 
4928, Stoves, J. Thompson & C. Morris, Birmingham. 
4029. Stoves, H. J. Haddan.—(J. Schneur, ening 
4930, MuLtipLyise Drawinos, R. Kimm, Dalry, N.B. 
FLanoinc Epors of and other PLATES, 
Govan, N.B. 
RAMWAY Encines, T. Hunt, Fairfield, 
4933, OpricaL W. W. Baggally, London. 
4934. TUNE-PLAYING Tors, M. A. Wier, London. 
3935, FILTERING APPARATUS, F. Wirth.—(G@. Baier, 
Ulm, Germany.) 
4936, SepaRaTING GLyceRInE, &c., W. R. Lake.— 
(M. C. A. Ruffin, Paris.) 
4937. Sprine Hinces, F. R. Baker, Birmingham. 


11th November, 1881. 

4938, Sropprnc Tram Cars, C. E, Davison, London. 
4939. Propucine Licut, A. F. St. George, London. 
4940, MusicaL INSTRUMENTS, F. Pool, —— 
4941. VenTILaTING, W. Cunningham, Duan 
4042, ELecrric CURRENTs, 8. Pitt.—(L. Ga and J, 

Gibbs, Paris.) 
4943. PreventinG Escape of Steam, G. Tall, Brixton. 
4944. Mixture Yarns, W. Blackburn, Cleckheaton. 
4945. Hanprakes, W. R. Lake. (0. Bergstrom, Sweden.) 
4946, SLIPPING APPARATUS, Cc. F.C. Morris and F. H. 

nnett, London. 

4947, ELECTRO-PLATING,F. Wirth.—(4.Classen,Germany.) 
4948, Evecrric Lamps, G. G. André, Dorkin 
4949, WaTerR CisTERNs, W. F. Padwick, Redhill, 
4950, Baskets, &c., H. 8. Bale, London. 


12th November, 1881, 


4951. WasHinc Macuings, A. Fortune, 

4952, Packine Cases, G. Robson, Liverpool. 

4953, VenTILators, H. W. Yates, Brighton. 

4954, SELF-acTiING Mo Les, A. Metcalf, Preston. 

4955. Gas, B. Russ, London. 

4956. VELocipepEs, R. H. Leaand G. Singer, Coventry. 

4957. Suips’ Pump Vatves, J. Gwynne, London. 

4958, RECEIVING APPARATU 8, W. M. Lindsay, Dublin. 

4959. Conveyine Grain, J. Higginbottom and 0, 
Stuart, Liverpool. 

4960. CLEANING Carpets, C. D. Abel.—(J. Zacherl, 
Vienna.) 

4961. NarLine Boxes, F. W. Blood, 

4962. ILLUSTRATING E. Sykes and O. G. 
Abbott, Huddersfield. 

4963, Bakers’ Ovens, J. L. Hancock, London. 

4964, Friction Coupiine, W. J. Fraser, London. 

4965, Binpprs, G. Hayes, London. 

4066. ELECTRICAL W. R. Lake.—(J. B. 
Johnson, Boston, 

4967, CAMERA OBSCURAS, A. Pumphrey, Birmingham. 

4958, Trunks, W. B. Worger & E. M. Richford, London. 

4969. SyRUPING GINGER Murrell, 

4970, Puotocrapnic Cameras, A, M, Clark.—(E. 
Enjalbert, Montpellier, France.) 

4971. Gas Stoves, C. W. Torr, Birmingham, 

Novenber, 1881, 

4972, W. F. Long.—(@. W, 

McGill, New York, U.S. 


4973. TESTING Wine, H. J. Haddan,—(4. C. Woschnagg. 
Vienna.) 


4974. RirLe Suoorine, A. H. Worcester. 

4975. Steam Enotnes, J. Shanks & J. Lyon, Arbroath. 

4976. Cuurns, F. Levavasseur, 

4917. STEERING Apparatvs, G, London. 

4978, Securinoe Boots, J. O. Spong, London. 

4979. Compositor’s Ruves, J. C. Mewburn.—(Z. K. 
Johnson, Brooklyn, U.S.) 

4980. Macurines, A. M, Clark.—(Ferry 


and Millet, Lunéville, 

4981. Hoppers, &c., J. H ttom and O. Stuart, 
Liverpool. 

4982. Marxinec Key Grooves, J. Roemmelle, Glasgow. 

4983, F. Wirth.—(N. Jaberg, Germany.) 

4984. Carpets, J. J. Delmar, London. 


4985, TreTH BRUSHES E. Pierrepont, London. 
4986. Pickers, E. Hallass, Huddersfield. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 


4887. Navication, E. Edwards, South t 


8006. ConpeNnsinc Pomps, J. McEwen and 8. Spencer, 
Manchester. -8th July, 1881. 

3008. Drepcinc Macuines, W. R. Lake, London.—A 
communication from J. Menge.—8th July, 1881. 

8010. SicNaLLine Cope, H Gardner, London.—A com- 
munication from E. Roe. —8th July, 1881. 

8014. Puotocrapuic Cameras, G. Smith, Southamp- 
ton-buildings, London.—8th July, 1881. 
8015. ELEcTRIC-LiGHTING Apparatus, W. R. Lake, 
London.—Com. from J. J. C. Greb. - 8th July, 1881. 
$018. Macuine H. J. Haddan, 
Kensington.—A communication from J. B. William, 
—9th July, 1881. 

3022. Wacon WueeEts, W. F. Lotz, London.—A com- 
munication from A. Wilké. July, 1881. 

8025. Roastina Togpacco, C. H. Andrew, Stockport.— 
9th July, 1881. 

3027. Fire-arms, T. Woodward and T. Woodward, 
jun., Birmingham,—?th July, 1881. 

PIANOS, &c., H. E. Newton, London.-- 


buildings, London.—A communication from J. C. R. 
de Souza, Paris.— 8th November, 1881 

4888, Sutpuuric Acip, T. Richters, Breslau, Germany. 
—8th November, 1881. 

4910. Preservina Ecos, T. Stead, Strand, London,— 
A communication from K. H. Loomis, New York, 
U.S.—9th November, 1881. 

4912. Torrepogs, 8. Pitt, Sutton. —A communication 
from W. H. Mallory, Bridgeport, U.S.—0th Novem- 
ber, 1881. 

4913. VesszELs, 8. Pitt, Sutton.—A communi- 
cation from W. H. Mallory, Bridgeport, U.S.— 0th 
November, 1881. 

4014. Moutpep Meta.uic Boptes, 8. Pitt, Sutton.—A 
communication from W. H. ory, Bridgeport, 
U.8.—9th November, 1881. 

4046. “UNCOUPLING, ‘c. F. C. Morris and F. H. 
wr Blackfriars-road, London, —11th November, 
1881 


Patents on which the Stamp Duty of 

£50 has been paid. 

4513. Marine Steam Borvers, T. Archer, jun., Gates- 
head.—7th November, 1878, 

4543. Puriryinac Feep-waTer, W. R. Lake, London. 
—8th November, 1878. 

4864. SappLe Bar, J. A. Barnsby, Walsall.—20th 
November, 1878. 

4527. Raisinc SUNKEN VeEssELs, J. L. Clark and J. 
Standfield, Victoria-street, and F. J. Bolton, Gros- 
venor- gardens, London.—8th November, 1878. 

4534. Foroinc Screws, A. N. Porteous, Edinburgh.— 
8th November, 1878. 

4556. Frames, T. H. Rushton and J. Albinson, Bolton. 
November , 1878. 

4594. Sewinc Macuiyes, W. Fairweather, Manchester, 
—13th November, 1878. 

4655. TREATING ANIMAL Sunstances, E. M. Nelson, 
Dowgate-hill, and J. R. Johnson, Red Lion-square, 
London.—16th November, 1878. 

4676. CENTRIFUGAL Macuings, C, D, Abel, London.— 
18th November, 1878. 

4728. Hyprants, &c., J. H. Greathead, Westminster, 
and M. D. Martindale, Anerley. —2lst November, 1878. 

4549. Treatinc Sutpnipes, J. Hallway, Jeffrey's- 
square, London.—(th November, 1878. 

4582. Sream HamMERs, 38. Massey, Openshaw.—12th 
November, 1878. 

4770. Cases, &c., J. Henderson, Peckham,.—23rd 
November, 1878, 

5042. Snips, &c., J. Long, Brighton.—9th December, 
1878. 

4590. DupLEX TELEGRAPHY, Muirhead, jun., West- 
minster.—12th November, 1878. 

4606. Dry-copyinc Process, J. G. Wilson, London.— 
13th November, 1878. 

4683. SHeaves or Putieys, W. R. Lake, London.- 
18th November, 1878. 

4807. Treatinc Forcat Matters, &c., Baron de 
Podewils, Munich.—26th November, 1878. 

4838. Workinc Vatves, J. Tangye, Mlogan.—27th 
November, 1878. 

5306. DeveLopinc Macnetism, T. A. Edison, Menlo 
Park, U.8.—28th December, 1878. 

21. BREECH-LOADING Orpwance, A. Longsdon, London. 

2nd January, 1879. 

4577. Paper Purr, G. H. Bernard-street 
London.—12th November, 1878 
4581, SEPARATING APPARATUS, T. vee Webb, Manchester. 
—12th November, 1878. 

4585. ILtuminatina Gas, H. J. Haddan, Strand, 
London.—12th November, 1878. 

= pe bes, H. Whitaker, Manchester. —13th Novem- 


$78. 

InsTRUMENTS, D. J, Blaikley, Canonbury. 
—14th November, 1878. 

4636. CapsuLinc Borries, E. Belmer, Islington, 
London.—1ith November, 1878. 

4658. Brick, &c., E. Edmonds, Fleet- street, London.— 
—16th Rovember, 1878. 

4726. COLOURING MarTTeRs, J. VP. Griess, Burton-on- 
Trent.—20th November, 1878. 


4765. Curtinc out Soies of Boots, J. Silman, Bir- 
mingham.—22nd November, 1878. 


Patents on which the Stam Mr Duty of 
£100 has been pai 

8852, Makina Cigarettes, A. M. Clark, London.— 
Tth November, 1874. 

3988. Gas Puririers, W. T, Walker, Highgate.—20th 
November, 1874. 

4142, Skates, J. L. Plimpton, Bedford-place, London. 

—2nd December, 1874. 

3017. Pumps, F. P. Preston, J. T. Prestige, E. J. 'Pres- 
ton, and J. Fowler, Deptford.—13th November, 1874. 

$034. BLastinc Powper, J. W. Gray, London.—1l4th 
November, 1874. 

3930. Sucar, W. Garton, Southampton.—l7th Novem- 
ber, 1874. 

8992, VenTiILaTors, &c., W. Batten, Aston.—24th 
November, 1874. 

3909. TREATING Sullivan, Burton-on- 
Trent, and W. tine, South K 
12th November, Iie. 

4020. Mrratuic Tuses, A. Clifford, 
23rd November, 1874. 


Notices of Intention to Proceed with 
Applications. 

Last day for filing opposition, 2nd December, 1881. 

2458. DispLAYING ADVERTISEMENTS, H. H. Banyard, 

ndon.—Com. from J. I. Czettel.—4th yune, 1851. 

2898. Extincuisuine Fires, F. Grinnel, Providence, 
U.S.—2nd July, 1881. 

2927. Roap Vextcies, J. Simmons, 
Brixton, London.—5th July, 1881. 

2934. Knire CLEANERS, W. Scott, Haverstock-hill, 
London.—5th July, 1881. 

2945. Decoratine Doors, &c., F. D. Harding, Hamp- 
stead Heath.—5th July, 1ssi. 

2946, CaLoric, &., Enaines, L. Wolff, Magdeburg.— 
5th July, 1881. 

2951. Trousers, A. W. Adams, Southampton.— 6th 
July, 1881. 

2968. VeHIcLEs, R. Brabyn, St. Wenn, Bodmin.— 
jth July, 1881. 

2970. Nals, H. Booth, Bilston.--7th July, 1881. 

2074. SroriNc, &e., Frurr, G. A, Cochrane, Liverpool. 
—Tth July, 1881. 

2986, TELEPHONIC SIGNALLING, J. Imray, London.— 
A communication from C. Ader.—7th July, 1881. 

2094, PRESERVING ARTICLES of Foon, F. Pool, Stoke 
Newington.—7th July, 1881. 

5001. AncHors, H. Terrell, Regent’s Park, London.— 
Com. from 8. Chapleau & A. Smith. —Sth July 'y, 1881. 

8003; Tars, G. Furness and J. Robertshaw, Man- 
chester.—S8th July, 1881. 

8004, STEAM-PREssURE GavuceEs, G. Furness and J. 
Robertshaw, Manchester.—8th July, 1881. 


from C. Gavioli.—11th July, 1881. 

8042. Banp Saw Macuines, A. Dodman, King’s Lynn, 
and N. G, Kimberley, London.—12th July, 1881. 

3054. Brooms and BrusuEs, A Denjoy, Auch, France. 
—12th July, 1881. 

3055. Disinrectinc Apparatus, ©. M. Scott, Dalkey, 
Dublin,—12th July, 1881. 

78. CaKeEs, &c., W. R. Lake, London.—A communi- 
cation from J. H. Mitchell.—14th July, 1881. 

3004. Prore.iine Suirs, H. J. Allison, London.—A 
communication from T. G. Widmer.—15th July 'y, 1881. 

3118. Lamps, C. Saunderson, Kilburn.—18th July, 1881. 

3135. ScREW PROPELLERS, W. Morrison and C. Norfolk, 
Kings’ ton-upon-Hull.— 19th July, 1881. 

3254, H. H. Lake, London.—A communica- 
tion from D. Brooks, jun. 126th July, 1881. 

3336, Propucinc Merars, W. L. Wise, London.— 
Com. from L. and T, Chevanne.—2rd August, 1881. 

3376. ArriFiciaL Ivory, F. W. Cottrell, Calthorpe- 
street, London.—4th August, 1881. 

3390. Permanent Way, P. J. Neate, Belsize Park, 
London.—4th August, 1881. 

$567. TuUNNELLING Apparatus, A. L. Blackman, Nash- 
ville, U.8.—16th August, 1881. 

3875, Startinc Encines, A. B, Brown, Edinburgh.— 
September, 1881. 

3897. Motive Power Encines, H. G. Hosmer, London. 
—8th September, 1881. 

8944, aaa W. E. Irish, Sunderland.—12th Sep- 
tember, 1881 

4191. Gas CooKixe Stoves, G. J. Cox, Maidstone.— 
20th September, 1881. 

4247. Courtine Rattway Wacons, J. Jackson, 
Kirkintilloch, —_ T. Ballantyne, Uddingston, N.B. 
—lst October, 1 

4265. Rotary V. P. G. B. Westmacott, Newcastle- 
upon-Tyne.—lst October, 1881. 

4437. Hats, W. R. Lake, London.—A communication 
from W. A. Baglin and G. Yule.—11th October, 1881. 

4451. DiscHarainc TORPEDOES UNDER WATER, P. 
Brotherhood, London.—12th October, 1881. 

4563. Hotpers, &c., H. J. Haddan, Kensington.— 
Com. from W. H. Miles, jun.—19th October, 1881. 


Last day for filing opposition, 6th December, 1881. 
Repps, J. Horrocks, Bolton.—29th June, 


sone Grrxpers, R. R. Gubbins, Park-road, New Cross. 
July, 1881. 

3028. Axes, H. H. Lake, London.— A communication 
from A. Cohen.—th July, 1881. 

3034. MovaBLe Winpows, &c., R. Laws, Hackney.— 
11th July, 1881. 

3038. Frre-Licnters, J, F, Wiles, Old Charlton.—11th 
July, 1881 

3044. Printixc on Envetores, W. McKenzie, Munk- 
ston.—Com. from 8. A. Grant.—12ta July, 1881. 

3045, Snorttes, J. Broadhead, Hudderstield.—12th 
July, 1881. 

3051. Errectrxc Morion to Bovies, G. Wilson, Parlia- 
ment-street, London.—12th July, 1881. 

$053. BarreRY TeLerpHones, L. Jacobson, Berlin.— 
12th July, 1881. 

3066. Spryxinc Corron, H. Robinson, Bolton —13th 
July, 1881. 

3068, FLEXIBLE Strips, R. Auerbach, Old Broad-street, 
London.—13th July, 1881. 

3079. Open Firecrartes, J. Cornforth and E, T. Burton, 
Birmingham.—l4th July, 

3090, Lapies’ Sappies, W. F. D. Schreiber, Round- 
wood.—15th July, 1881. 

3121. Ranor Finper, G. W. Hart, Portsea.—18th 
July, 1881. 

3181. WaTer-TuBe Borters, F. C. Glaser, Berlin.— 
Com. from H. Heine.—2lst July, 1881. 

3188. MALLEABLE Bronze, H. H. Lake, London.—A 
communication from L. Létrange.—2I1st Ju/y, 1881. 
3105. SLeePERs, H. L. Bucknall, Westminster.—22nd 

July, 1881, 
$211. Ostarninc Zinc from its Orr, H. H. Lake, Lon- 
don.—Com. from L. Létrange.—22nd July, 1881. 
3247. Evecrric Cocks, F, T. Reid, Exeter, and J. U. 
Valentine, Teignmouth.—25th July, 1881. 
3309. Lastinc Uppers of Boors, H. H. Lake, London. 
—Com. from G. W. Copeland.—28th July, 1881. 
3513. Steam ENGINES, M. Lowe, Scholes, Wigan.—12th 
Auguat, 1881. 
3654. Fire-arms, P. Mauser, Wurttemburg.—22nd 
August, 1881. 
8662. CONTROLLING FEED-WATER, M. Benson, London. 
—Com. from 8. C. Salisbury.—23rd August, 1881. 
8700. EXHIBITING ADVERTISEMENTS, J. Cooper, Notting- 
ham.—25th August, 1881. 
$720. Stoprerinc Botries, W. R. Lake, London.— 
Com. from P. J. Carmien.—25th August, 1881. 
3766. PREVENTING the WasTE of Water, W. H. Cutler 
and J. Chapman, Eton.—30th August, 1881. 
3813. Jornts, M. Benson, London.—A communication 
from A. H. Fanchers.—2nd September, 1881. 
$954. CoupLincs, A. Thomson, Southampton.—13th 
September, 1581. 
$959. Rerininc Starcu Svuear, P. Jensen, London.— 
A com, from F, Soxhlet.—13th September, 1881. 
4039, Corsets, H. E. Newton, London.—A communi- 
cation from M. Cohn.—-19th September, 1881. 
4072. CoLoureD Sizep Yarns, F. A. Gatty, Accring- 
ton.—2lst September, 1881. 
4086. Gas Eneornegs, J. Atkinson, Finsbury Park, Lon- 
don.—22nd September, 1881. 
4092. Brnping Corn Crops, J. Howard and E. T. 
Bousfield, Bedford.— 22nd September, 1881. 
4156. Froatine Batreriges, A. Longsdon, London.— 
A com. from A. Krupp.—27th September, 1881. 
4170. CorKING MACHINES, C. Farrow, London.—27th 
September, 1881. 
4174. ELectrric Lamps, E. G. Brewer, London. —A 
com. from T. A. Edison.—27th September, 1881. 
4178. SuperHeEaTING Steam, C. D. Abel, London.—A 
com. from A. Estrade.—28th September, 1881. 
4188. Sun Biinps, G. Hatton, Southport.—29th Septem- 
ber, 1881. 
4194, INTERMITTING AUDIBLE F. W. Durham, 
New Barnet.—29th September, 1881. 
4240. CornucaTeD Ptates, R, Armitage and T. 
Gillott, Leeds.—30th September, 1881. 
4313, SuRVEYING, G. phens and H. Wilmer, 
London,.—4th October, issl. 
4455. SeconDARY Barreries, J. W. Swan, Newcastle- 
on-Tyne.—13th October, 1881. 
4509, SHEAF-BINDING, J. Hornsby, J. Innocent, and 
G, T. Rutter, Grantham.—15th October, 1881. 
4535, DisTILLinc APPARATUS, C. Paulmann, London, 
—18th October, 1881. 
1553. Using Seconpary Barrerises, P. Jensen, Lon- 
don.—A com. from T. A. Edison,—18th October, 1881. 
4597. Sarety Enve ores, W. W. de la Rue, London.— 
20th October, 1881. 
4599, Foon for Horses, &e., J. H. Cox, Matlock. —20th 
October, 1881. 
4619. E. A. Pontifex and R. Gunning, 
Shoe-lane, London.—2l1st October, 1881. 
4779. AUGERS, ladwin, Boston, U.S,—1lst 
November, 1861. 


4913. Torrepors, 8. Pitt, Sutton.—A communication 
from W. H. Mallory.—9th November, 1881. 

4913. STeeRine VESsELs, 8. Pitt, Sutton.—A communi- 
cation from W. H. Mallory.—9th November, 1881. 
4914, Mou_pep Meratuic Boprgs, 8. Pitt, Sutton.— 

Com. from W. H. Mallory.—9th November, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 11th November, 1881.) 
1957. SutpHuRiIc Acip, W. Weldon, Burstow.—ith 
May, 1881. 
2061. Propucinc AnimaL CuarcoaL, D. A. Fyfe, 
Barnes.—12th May, 188). 
C. Pieper, Berlin.— 12th May, 


2070. Borries, J. J. Broadbridge, Man- 
chester.—12th May, 1881. 
2084, Capstans, B. C. Scott, Chester-terrace, London. 
—l3th May, 1881. 
2087. Hicn-pressuRE ReouLatine Taps, G. Osborne, 
Brighton.—13th May, 1881. 
2088. Conveyinc Inreviicence, J. M. Baker, 
Southampton- i, London.—13th May, 1881. 
2095. Spinninc Fipres, 8. Tweedale, «Accrington.— 
13th May, 1881. 
2096. SuppLyinc Gum, &c., to Paver, J. J. Allen, 
Halifax.—13th May, 1881. 
2102. Try and Piares, D, Leyshon, Penclawdd. 
—13th May, 1881. 
Paixrixa Ink, C. T. Bastand, Camberwell.—13th 
lay, 1 
2108, W. -Irlam, Eccles.—14th 
May, 1881. 
2109. ConTROLLING the of STEAM Enornes, H. 
ley, Salford.—14th May, 1881. 
2111. CLippinc Macuises, W. W. Urquhart and J. 
Lindsay, Dundee.—14th May, 1881. 
2118. MANDREL, C. Croissant and P, P. Huré, Paris.— 
14th May, 1881. 
2121. Screw Proretirrs, W. R. Lake, Southampton- 
buildings, London.—14th May, 1881. 
2122. Gas Motor Enaivyes, J. Dougill, Manchester.— 
—1l6th May, 1881. 
VesseLs, A. Figge, London.—l6th 
OF 
2132. Crane, J. Hurst, Brighton.—16th 
May, 1881. 
2144. Biastinc Cuarces, W. E. Gedge, Wellingtun- 
street, London.—l7th May, 1881. 
2145. Wax THREAD SEWING Macuines, W. R. Lake, 
London.—1l7th May, 1881. 
2149. Firepiaces, T. F. Shillington, Belfast.—17t 
May, 1881. 
2166. Sprinc Martrresses, G. D. Peters, Moorfields, 
London.—18th May, 1881. 
2177. Sock SusPENDER CLasps, E. Blinkhorn and 
F. A. C. Greebert, London. —18th May, 1881. 
2214. UMBRELLA FURNITURE, W. G. Denham and F. A. 
, London.—20th May, 1881. 
Backers, &c., G. Hookham, Birmingham.— 
lay, 1 
2252. foo “teak, H. J. Haddan, Strand, London.— 
24th May, 1881. 
2291. Proputsion, &c., of VessEts, J. Neil and J. L. 
Corbett, Glasgow. — 25th May, 1881. 
2294. RecuLatine the of Gas, A. Pope, Gotha 
Ironworks, Slough.—25th May, 1881. 
2314. Preservine Burrer, G. M. Allender, Bayswater, 
London.—26th May, 1881. 
2324. Boxes, &c., for Biscurts, W. I. Palmer, Reading. 
—26th May, 1881. 
ae Manet A. M. Clark, Chancery-lane, London. 
ai 
2342. F. Firth, J. Firth, and 
E, Firth, Dewsbury.—27th May, 1881. 
2416. MAGNETO-ELECTRIC Macuine, F. Wolff, Copen- 
hagen, Denmark.—1st June, 1881. 
2422. FLuip Merer, W. R. Lake, London.—lsi June, 


1881. 

2658. Savine Lire at Sea, A. D. Roth, Blackheath.— 
—lith June, 1881. 

2874. CENTRIFUGAL ExTRacTING Macutnes, F. Wolff, 
Copenhagen, London.—lst July, 1881. 

2961. Gas Motor Enornes, C. G. Beechey, Liverpool. 
—6th July, 1881. 

3007. Bixpinc Books, H. G. Thompson, New Haven, 
U.S.—Sth July, 1881. 

3037. the Jornts of EARTHENWARE Princ, 

2 dy, Wombwell.—11th July, 1831. 

3041. Makinc Tusinc, &c., A. L. Murphy, Phila- 
delphia, U.S.—11th July, 1881. 

3050. Furnaces, J. A. King and J. Little, Dublin.— 
—12th July, 1881. 

3139. Lamps, &c., W. R. Lakc, Southampton-buildi 
London.— 19th July, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 15th November, 1881.) 

2123. Betts and Srraps, D. Williams, Portmadoc.— 
16th May, 1881. 

2131. Perroteum Stoves, F. H. F. Engel, Hamburg. 

- —-16th May, 1881. 

2137. Sranps for Lasts, J. Southwood, Leeds.—17th 
May, 1881. 

2146, WAX-THREAD Sewrnc Macurnes, W. R. Lake, 
London.—17th May, 1881. 

2171. Exrractinc Metats from Orgs, R. Stone, King 
William-street, London.—18tk May, 1881. 

2176. EXTRACTING GLYCERINE, W. R. ‘Lake, London.— 
—18th May, 1881. 

2208. InoninG, W. H. Davey, London, and H. Fabian, 
Erith.— 20th May, 1881. 

2209. GUNPOWDER F asks, F. W. Ticehurst, Birming- 
ham.—20th May, 1881. 

2216. SEwinc Macarnr, J. Imray, Southampton- 
buildings, London.—20th May, 1881. 

2221. Dressinc Fasrics, J. W. Bannister and W. By- 
water, Leeds.—2l1st May, 1881. 

2222. AppLyinc Sprincs to Doors, A. McMillan, 
Thornliebank.—2lst May, 1881. 

2223. Stream GENERATORS, N. G. Kimberley, London. 
—2lst May, 1881. 

2230. Arn Compressors, H. Fletcher, Bolton-le-Moors. 
—2lst May, 1881. 

2231. WasHinG Guasses, T. Wood, Newton Heath.— 
21st May, 1881. 

2265, TELEPHONE TRANSMITTING APPARATUS, J. T. Gent 
and H. G. Ellery, Leicester.—24th May, 1881. 

2275. Reaprnc Macuines, A, C. Bamlett, Thirsk.— 
24th May, 1881. 

2319. PLouGus, 8. Pitt, Sutton.—26th May, 1881. 

2327. Swimminc, J. Overton, Coventry.—27th Muy, 


1881. 
2337. Graters, L. Field, Birmingham.—27th May, 
1881 


2344. Gas Recutators, W. Carter, Oldham.—27th 
May, 1881. 

2369. Sroprprinc Motion for Looms, W. Walker, Rad- 
cliffe Bridge. 

2389. Device for Boots to Prevent Siipprse, W. R. 
Lake, London.—3lst May, 1881. 

2405. Fotping Arm Cuair, W. H. Beck, London.— 
31st May, 1881. 

2487. MeraLuic Circuits, E. Edmonds, Fleet-street, 
London.—2rd June. 1881. 

2442. Taps, J. L. Corbett and W. Lochhead, Glasgow. 
—d3rd June, 1881. 

2481. Sprynine, W. R. Lake, Southampton-buildi 
London.—7th June, 1881. 

2579. Mouxps, A. M, Clark, Chancery-lane, Londun,— 
14th June, 1881. 

2815. Coatine Bags, A. M. Clark, Chancery-lane, Lon- 
don.—27th June, 1881. 

2912, Verticat Steam Boriers, G. Kingdon, Kings- 
wear,—4th July, 1881. 

3173. RatstIna Beer, P. J. Catterall and E. Birch, 
Manchester.—21st July, 1881. 

3329. PLoucus, J. Cooke, Lindum Works, Lincoln.— 
lst August, 1881. 

3406. Foor Skares, J. F, Walters, Bayswater, London, 
—6th August, 1881. 
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$807. Dryixc Rice, A. W. Gillman and 8. Spencer, 
London.—lst September, 1881. 


List of Specifications published during 
week ending November 12th, 1881. 
$2, 2d.; 1365, 2d.; 1452, 6d.; 


the 


1579, 2d.3 1580, 6d.; 
1584, 4d.; 1585, 8d.3 


36, 6d., 1637, 2d; 


2d.; 1643, 6d.; 1645, 2d.; 1646, 6d.; 1647, 
2d.; 1650, Sd.; 1654, 6d.; 1656, 2d.; 1659, 
6d.; 1661, .6d.; 1662, 6d.; 1663, >; 1664, 
6d.; 1666, 2d.; 1667, 2d.; 1670, 6d.; 1673, 
2d.; 1075, 4d.; 1676, 6d.; 1677, 6d.; 1678, 
6d; 1684, 1€98, 6d.; 1735, 4d.; 1797, 
, 10d.; 2081, 6d.; 3011, €d.; 3263, 4d ; 3421, Is. 2d.; 
77, 1s. 


*.* Specifications will be forwarded by cond from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post -nffice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, South ton-buildings, ‘y-lane, 
London. 


ABSTRAOTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for Tae ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


82. Propvucinc Revotvinc Morion aNnp Motive 
Power, W. Jones.—7th January, 1881.—(Not pro- 
ceeded.) 2d. 

This ~~ & toa wheel with a number of weighted 
levers hinged to its circumference, and caused to stand 
out during one part of the revolution of the wheel, and 
to lie down during the other portion. 


1365. Looms, FE. Smethurst.—2Sth March, 1881.—{ Void.) 
2d. 


This relates to improvements on patent No 1027, 
A.D. 1880, for looms for weaving “‘ loongees,” or similar 
fabrics, and more particularly to the part of the loom 
employed for weaving straight coloured stripes or 
borders along the selvages of the piece. 


1452. Money Titts, 7. B. Boyce.—2nd April, 1881. 
6d. 


The coins are dropped through slots in the top of 
the case and fall into spaces on a travelling band, the 
slots being covered by slides which have to be moved 
(and so ring a bell and advance the band one oa 
before a coin can be introduced. From the band, the 
coins fall into a pivotted shoot, which can be set so as 
to deliver into any one of a series of receptacles, 
thereby the morey taken in a given period can be 
ascertain ed. 


1464. Preservixc ANIMAL AND VEGETABLE Svus- 
STANCES AND Liquips, H. A. Bonneville.—4th April, 
1881.{A communication A. Robert.)—{ Void.) 


6d. 

This relates to apparatus to preserve alimentary and 
fermentescible products by securing them against 
fermentation due to the germs of fermentation in the 
air, and for rapidly improving liquids by keeping 
them in constant contact with the oxygen of pure 
air. 


1478. Treatisc Woven Fasrics, W. Mather.—sth 
April, 1881.—(Void.) 2d. 
is relates to the treatment of woven fabrics in 
the operations of dyeing, bleaching, and washing, and 
consists in delivering the fabric in regular plait into 
a semicircular annular compartment having the 
entrance side carried up to a higher level than the 
delivery side. Such compartment is fixed in a tank 
with a space around it, and a stream of liquor flows in 
at the outlet side, and escapes through apertures in 
the upper side of the casing at the lowest part of the 
semicircle. 
1489. Macuinery For PoriricaTioN OF MIDDLINGS 
IN MANUFACTURE OF Four, &c., A. Crabtree and 
J. Jackson.—ith April, 1881. 8d. 

This consists, First, in constructing an air passage 
on each side of the fan, such air passages to extend 
entirely across the machine. The machine is divided 
into separate compartments by means of partitions A, 
and each compartment is provided with a fan B, re- 
volving within a casing C, which extends across the 
machine, so as to draw the dust equally from the sur- 
face of the vibrating tray D. Around the shaft of the 
fan, at each end, is formed a trough or hollow recep- 
tacle E, which reaches up to about the centre of the 
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shaft, but may be adjusted according to requirement. 
The air has consequently to rise above the edges of 
this trough before it can enter the fan, and by this 
arrangement any light granules or middlings which 
may have been carried to the fan along with the 
refuse have an opportunity of becoming separated 
from the current and falling into the trough, and 
thence through the pipe F into a revolving worm G, 
which conveys them to a suitable receptacle ; 
Secondly, in securing the sections of sieve to the 
vibrating frame by means of thumb screws or bolts 
which pass through the edges of the sieve into nuts 
formed in the cross bars of the frame. 
1492. Looms, H. A. Foster.—5th April, 1881. 8d. 
This relates to looms employed for weaving figures 
or designs on the surface of the fabric after the man- 
ner of embroidering, and it consists, First, of means 
for levelling the warp. A rack carries the shuttles and 
is provided with a projecting safety guard 3, which 
when the rack is lowered puts down any ends of warp 
improperly shedded, or which should not have been 
raised e rack is raised and lowered by cam 4, 
operating levers 5 and 6, and connecting rod 7, so as 
to impart a partial rotation to cross shaft 8 connected 
to the rack. The shuttles are worked by a scroll 10, 
operating lever 11 by means of pin 12. The picking 
motion for the ordinary shuttle and for the em- 
——- shuttles is controlled from the jacquard by 
levers and clutch boxes, so that the ordinary shuttle 


is out of action during the operation of the em- 
broidering shuttles. The cords 15 from the jacquard 
are connected to levers 16, with links 17 connected 
to double lever 18, thus insuring the catch 19 being in 
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its 


connection with lever 21, only when lever 20 is clear 

of catch 22, and vice versd. 

1496. Apparatus FoR PreventTinc “ Racinc” 
Marine Enoines, Mudd. — 6th April, 1881. 


10d. 
This consists, First, in the combination in a marine 
aul 


—_ governor of a p or p 

and a subsidiary cylinder whose valve is operated by 
the said pendulum, and whose piston rod or its equi- 
valent directly or indirectly controls the admission of 
steam to a marine engine ; Secondly, in the combina- 
tion of a spring pawl and rack or their mechanical 
equivalent, one being attached to the valve rod of a 
motive power cylinder, and the other to a pendulum 
working in such manner that the “ spring pawl” en- 


gages in the “rack” and causes the valve rod of the 
motive power cylinder to be moved until a kicking 
gear is put in action by one of the moving pieces, 
which gear throws the pawl or its equivalent out of 
gear and allows the valve rod to run back to its 
original position by the force of a spring weight, 
steam acting against a piston on the rod, or a 
mechanical equivalent of heen The drawing shows 
one modification. 
1497. VarnisHinc, Sizinc, on GuMMING SHEETS OF 
W. and S. Rawceliffe.—6th April, 1881. 


A large revolving cylinder has round its periphery 
blocks of nearly the same size as the sheet to be 
varnished, which are attached to the blocks by 
cramping pieces worked by a cam so as to grip 
and release the paper at the required times. Below 
the cylinder is an elastic roller which runs in the 
varnish contained in a tank below. 

1504. Workise and Woon, J. Hardinge.— 
6th April, 1881.—{Not proceeded with.) 2d. 

This relates to machinery to be used for mortising, 
mitreing, and tenoning wood at an angle, splitting fire 
or other wood, and with which may be combined 
arrangements for boring, grooving, sawing, lath punch- 
ing, and other purposes. 

1513. Vessers ro Carry Grain IN Buk, J. Taylor. 
— 6th April, 1881. 6d. 

The object is to prevent shifting and facilitate dis- 
charge of cargo. The vessel is divided longitudinally 
by two bulkheads of about the same contents. To 
carry grain in thespace between the upper deck and 
the deck below it is subdivided by bulkheads, To 
facilitate loading, long narrow hatchways run almost 
the entire length of the holds when only grain is 
carried, but if cattle are to be carried below the upper 
deck, then narrow feeders are provided, which run 
through the spaces between the decks. Tubes extend 
from the bottoms of the lower holds to a suitable 
height, and are large enough to allow grain elevators 
to work therein. 

1521. Suvurties ror Weavine, J. Lomex and R. Daw- 
son.—ith April, 1881. 6d. 

This relates, First, to the tip, and consists in making 
its stem hollow with a cutting edge, so as to facilitate 
its entrance to the block. It relates, Secondly, to the 
shuttle peg, which is forged with a flat portion, after- 
wards twisted to form a screw, so that the cop may be 
firmly held therein. 

1522. TrimMinc THE SoLes or Boots or Suoes, W. R. 
Lake.—ith April, 1881.—(A communication from D. 
C. Knowlton.) 6d. 

This relates to hinery for trimming soles, and 
consists of a knife moved over the edge of the sole by 
a steady motion imparted by power, while the shoe is 
held on a jack until the knife approaches the curves of 
the toe, and while trimming around the curves of the 

the shoe is swung half round, and at the same 
time moved bodily in the direction in which the knife 
is moving. 
S080. Cement, &c., J. C. J. Smith.—7th April, 1881. 


This relates to the drying and burning of theslip or 
slurry, and consists in placing in the drying chamber 
baffie-plates, so arranged as to compel the heated gases 
from a charged kiln to traverse the drying chamber in 
close contact with the surface of the slip or slurry, 
which is afterwards burnt in the kiln. 

1534. Money wit APPLIANCES FOR CHECKING 
or Casu, F. Hawkins.—7th April, 1881. 


This consists mainly of an apparatus in which are 
slots through which coin is ed to fall, and in 
falling comes in contact with studs adjusted to the 
weight of such coin, so as to shift their position and 
establish an electrical connection through an arma- 
ture and coil with a bell or other indicator, the coin 
then passing into a drawer. The latter on being drawn 
out establishes communication with a sound-producing 
apparatus, 

1543. LIurrovements 1n Execrric Lamps, G. St. 

George Lane-For.—8th April, 1881. 6d. 

In this improvement the platinum wires are fused 
into English lead glass, the upper ends being in tubes 
containing mercury, into which also are led the con- 
ducting wires. e lower end of the platinum 
wire is cemented into the carbon block by means of 
Indian or Chinese ink. The ends of the carbon fila- 
ment are also similarly cemented in the block. Cotton 


wool is put over the mercury, and plaster of Paris 
over the wool. 
1544. Devine Corres, J. Walter.—S8th April, 1881.— 
(A communication from F. C. Da Cunha and Co.) 8d. 
This relates to means for drying coffee as picked 
from the plant, and consists in oe the berry to 
the influence of heat in a vessel, in which a partial 
vacuum is maintained, so that the juices are forced 
out and evaporated, the parchment skin on the berry 
being also cracked and loosened. 


1547. ArtiriciaL Burrer, E. Brewer.—8th April, 
1881.—(A communication from L. Q. Bruin.) 8d. 

The fat of beef, pork, or even veal is reduced to a 
kind of paste by means of rotating knives, and is then 
melted, submitted to pressure, and some white vege- 
table oil and colour being added, is finally acted upon 
in a churn. 

1555. Preparinc Birumrnous Supstances, J. G. 
Tongue.—9th April, 1881. -(A communication from 
H. Randhahn.) 6d. 

This relates to processes for rendering bituminous 
substances hard enough to enable them to be used for 
hydraulic engineering, paving roads, &c., and it con- 
sists in heating the bituminous substance, and adding 
finely crushed carbon or ground coke, the whole being 
well stirred and worked about with a shovel. By 
exposing the materials to a gradually increasing heat 
and at the same time continuing the working about 
with - shovel, the mass may be still further 

ened. 
1560. Distrisutine Liguip IN THE or Spray, 
W. Wells.—9th April, 1881. 6d. 
This relates to a spray diffuser intended more 


meer ad for horticultural pur; for distributing 
“porn inimical to insect life, and it consists of a 


poe handles, one ae an elastic air bulb, 
and the other a glass bulb containing the liquid to be 
diffused. From each a tube leads to a nozzle, and 
when the handles are forced together air issues from 
the elastic bulb and causes the liquid in the other bulb 
to be exhausted and ejected through the nozzle in the 
form of spray. 

1563. Veocirepes, &c., J. C. Garrood.—llth April, 
1581.—(Not proceeded with.) 6d. 

This relates, First, to fitting veloci with hand 
levers to be worked in connection with the cranks, so 
as to assist in propelling the vehicle; and Secondly, to 
a form of safety velocipede for the use of elderly or 
nervous riders. 

1564. Treatinc anv Pvriryinc Sewaae, &c., R. 
Weld and H. Ledger.—11th April, 1881. 6d. 

The sewage to be purified is first placed in a mixing 
chamber, where agitators cause it to become 
thoroughly mixed with a solution of aluminoferric 
cake and soap water. The mixture then passes u 
and down through a serics of compartments form 
by partitions fixed alternately to top and bottom of 
the tank, leaving the solid particles behind, and flow- 
ing out into a trough, where it may be still further 
treated with a solution of aluminoferric cake, and a 
requisite with a small quantity of ammonia. The 
liquid then passes through a filter. 

1565. Tosacco Pires, J. Trieb.—11th April, 1881.—(A 
&. Notton.)}—(Not proceeded 
with.) 2d. 

This relates to a reservoir to collect the juice and 
moisture from tobacco, and which can be detached, so 
as to empty the contents. 


1566. ror Securina States oR TiLEs oN Roors, 
H. J. Allison.—llth April, 1881.—(A communica- 
tion from J. J. B. Celier. Not proceeded with.) 2d. 

The clip consists of two lel branches of unequal 
length which clasp the purlin, At the top of the 
longer branch a space is arranged to permit the 
placing of the slates in position, and which may be 
removed by sliding them upwards and taking them 
out of a hvok formed at the bottom of the longer 
branch. 

1567. Recucatinc Apparatus FoR AIR REFRIGE- 
RATING Macuines, T. B. Lightfoot.--1lth April, 
1881.—( Void.) 2d. 

This relates to means for rendering automatic the 
regulation of the expansion of air eee by 
compressing it, cooling it, and then permitting it to 
expand while sertonmiag work, and it consists in the 
use of a thermometric instrument which acts upon the 
slide of the working cylinder so as to govern the cut- 
off of the air. 

1568. Propuction or a BevERAGE RESEMBLING 
Corree, G. W. Kincaid.—llth April, 1881.—(Not 
proceeded with.) 2d. 

The malt is roasted, then ground and mixed with 
coffee or chicory, the mixture being used to produce a 
beverage. 

1569. Fittine Boarps Suips oR VESSELS 
ror CARRYING Grain CaRGogEs IN BuLK, M. Dring 
and J. Pattison.—1lth April, 1881.—(Not proceeded 
with.) 2d. 

Shifting boards are fitted so as to divide the space 
between decks, and in the bottom hold into longi- 
tudjnal compartments when required to convey grain 
in bulk, but which can be turned back out of the way 
when not in use. 


1570. Treatisc Horse anp Market REFUSE AND 
SewaGe Matrer, AND RENDERING THE SAME AVAIL- 
ABLE FOR MANURE, R. Pease and T. Lupton.— 
llth April. 1881. 8d. 

Privies are formed with a screen acting in conjunc- 
tion with the ordinary ash-pit, so that the fine ashes 
pass to the privy. Tosift, assort, and screen ash-pits, 
street and market refuse, and sweepings, a rotating 
perforated cylinder is employed, through which the 
finer portions pass, while the larger portions are dis- 
charged at one end of the cylinder. Refuse vegetable 
matter is acted upon by cutters, and when mixed with 
the ashes from the screening cylinder can be used as 
manure. A furnace is described for burning sweep- 
ings and refuse and decomposing noxious gases 
arising from decayed matter, the heat from such 
furnace being utilised to heat water and raise steam. 


1571. Carpinc Enoines, W. H. Oates, W. Jameson, 
and B, Leonard.—11th April, 1881.—( Not proceeded 
with.) 2d. 

This relates to an appliance to be used in conjunc- 
tion with the feed and “ licker” or “ taker-in ” roller, 
whereby the fibre being fed to the machine is f 
from husk, grit, and dust, and it consists of a comb 
forming a grating extending across the machine 
between the feed and “ licker-in” rollers. 

1572. Compinep Comp anp Harr Brusu.—11th April, 
_— communication from J. Coutris.—{ Void.) 


This consists of a comb and brush, and an 


1575. Brakes, W. von Nawrocki.—1lth 
April, 1881.—(A communication from G@. H. Lipp- 


mann.) 6d, 
This relates to a railway brake consisting of ~ole 
braked, 


wheels A fixed on shafts B, which may also be 
and which by rods D are suspended from the undor 
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framing of the carriage, and by the rods F and 

through the lowering of the cross shafts G aro 

pressed against the rails, Lo 9 being arranged to 
litt the wedge wheels off the rails. 

1678. Feepinc Woot anp oTHER Fisres To Scris- 
BLING AND CARDING Macuinery, J. and A, Lead- 
beater.—11th April, 1881.—(Not proceeded with.) 2d. 

This consists in the employment of two trav 
sheets or creepers, one on a level with the presen 
creeper, and the other — some distance above. 
The fibre is placed in a hopper and rest on the upper 
creeper, from which it is taken by a revolving spiked 
roller, and is distributed on the spikes by a vibrating 
comb and a revolving fan. The fibre then drops on 
the lower creeper and is conveyed to a 
machine. 
1579. Cuvrns, W. H. T. Atkinson.—11th April, 1881. 

—(Not proceeded with.) 2d. 

This relates to revolving churns, and consists iu 

lacing within the churn fixed dashers and a revolving 

ter, and in causing the latter to revolve either in 
the same direction as the churn but at a higher speed, 
or ina different direction. 

1580. Werrine tHe GumMeED or Envevopss, F. 
H. F. Engel.—1ith April, 1881.—(A communication 
Srom B. Amsberg.) 6d. 

The apparatus consists of a square box contai a 
vessel of water from which two wicks lead to the 
cover plate of the box and are placed in open channels 
or gutters, placed at an angle to each other, so as to 
fit the shape of the gummed flap of the envelope. 
The gutters are adjustable so as to suit different 
envelopes. Behind and parallel with each gutter two 
or more arms are } through the cover ot, and 
their bottom ends are fastened to plates ide the 
box and acted upon by springs, while their upper ends 
project beyond the wicks and serve as a guide to 
secure an exact position of the flap when placed on the 
wicks, 


1581. Tarasnina Macutines, R. Creed.—1lth April, 
1881. 4d. 


The object is the more regular and efficient feeding 
of thrashers. The head of the sheaf is cut off before 
thrashing by means of a rapidly-revolving disc of steel, 
the sheaf being fed up to such disc without being 
opened, an e head or corn end of the sheet as it is 
cut off drops into the feed mouth of the 
machine. 

1582. Swirts orn Apparatus For Hotpina YARN OR 
THREAD WHILST BEING Unwounp, W. G@raham.— 
11th April, 1881.—(Void.) 2d. 

The swift has three radiating arms on each of which 
a sliding piece is mounted adjustably to suit the size 
of the hank to be unwound, and each sliding piece is 
furnished with a spring to hold it in any req 
position. On each sliding piece is mounted an arm 
at right angles to the plane of the radiating arms, and 
this second set of arms can be locked in position when 
in use, and when not in use they can be folded upon 
the radiating arms, which can also fold up so that they 
are parallel to the axis on which they revolve. 

1583. Sewrne Macuines, J. H. Johnson.—12th April, 
1881.—{A communication from C. H. Wilcox and J’ 
B. A. Gibbs.) 1s. 

This relates to machines which produce a lock stitch 
by means of a rotary hook carrying the loop of an 
upper thread around the mass of the lower thread con- 
tained in a stationary or comparatively stationary 
bobbin case, and completes each stitch separately by 
means of an independent take up; and the object is to 
increase the re rity and rapidity of the movement 
and the efficiency in the production of stitches with 
precision and certainty, and with little friction or 
strain upon the thread, except that resulting from the 
tension. 


1584 Treatinc Ores anp Supstances CONTAINING 
Antimony, J. Hargreaves and T. Robinson.—l2th 
April, 1881. 4 

is relates more especially to the treatment of anti- 

monious ores and substances containing sulphur, and 

contaminated with lead and arsenic, or mixed with a 

large amount of gangue, and the main objects are to 

obtain economizally and quickly metallic antimony 
relatively free from admixture of contamination, to 
eliminate the sulphur in an available condition, to 
recover and re-use hydrochloric acid employed in the 
treatment, and to provide suitable ap; tus. The 
ores are subjected in a finely-divided state to the 
action of hydrochloric acid of specific gravity not less 
than 1°06, the temperature being gradually raised and 
the ores added until as much antimony as possible has 
been dissolved. The solution of chloride of antimony 


sheet of metal to hold the two together. ~ 
1573. DisencacixG or Suippinc ContRIVANCE, B. J. 
Grimes.—11th April, 1881.—{Not proceeded with.) 


An enclosing frame piece is pivotted at one end, the 
upper end of the pivotted side taking into a recess in 
the shoulder of the “slip link,” and by an arrange- 
ment of surrounding collar piece and a spring catch 
the “ slip link” when locked will bear the load or pull 
put on it, whilst when the catch is unlocked the 
— piece is raised to allow the unlocking the “ slip 

nk, 


1576. Ispicatinc ApPaRaTus FoR Door or WATER- 
cLosets, &c., W. EB. Gedge.—11th April, 1881.—(A 
communication from J. Francois.) 6d. 

This relates to an indicator at ed to the slide- 
bolt of the door of the water-closet, and which is visible 
from the outside so as to indicate whether the place is 
occupied or empty. 

1577. Improvements ELEcTRIC TELEGRAPHS, &c., 
a Hopkinson and A. Muirhead.—11th April, 1881. 


This invention relates to the use of ee 4 
i 


‘or p tel 
purposes, combined with secendary batteries. aie 


is d ted, and any exgess of free acid 
neutralised with lime or magnesia, for the pu of 
reducing the quantity of iron and zinc required to 
precipitate the antimony and diminish the amount of 
— hydrogen evolved during precipi- 
tation. 


1585. or Gas, J. Somerville.—12th 
Apri, 1881. 
This relates, First, to the construction of mouth 
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tight joint ; and Secendly, to apparatus for relieving 
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the retorts from the pressure of gas, such apparatus 
being operated upon simultaneously with the opening 
or closing of the retort lids, . 1 shows a mouth- 

iece embodying this invention. The mouthpiece A 
fos a conical interior circumference, the lid C being 
formed to fit the same. On the lid isa circular pro- 
jection E, against which bears the cross bar F ed 
at one end, and the other having a stud J over which 
the handle K with an inclined plane is brought to 
bear, the handle being attached to an excentric screw 


bolt M. Fig. 2 shows the arrangement for the reliev- 
ing the retorts from pressure of gas, and it consists of 
a chain attached at one end to the handle K of the 
retort lid, and at the other to rod R passing through 
a stuffing box on the hydraulic main On the 
spindle is a lever which causes the elbow W on the 
lower part of the dip pipe V to partially revolve and 
be sealed when the retort is open. A weight effects 
the unsealing when the retort is closed. 


1587. Minera O11 anp Ammonia, &c., W. Young. 
—12th April, 1881. 1s. 

This consists, First, in effecting the destructive dis- 
tillation of shale or similar substances at two tempera- 
tures, namely, first at a low temperature, for the pro- 
duction of mineral oil, and secondly, at a considerably 
higher temperature, for the production of ammonia ; 
Secondly, in subjecting oils containing impurities to 
the action of caustic soda, lime, or soda-lime while the 
oils are in a hot, vaporous state; Thirdly, in the pro- 
cess and apparatus for subjecting the oils to the action 
of acids and alkalies so that the pure acids and alka- 
lies are used to treat comparatively pure oil, and that 
as they become more and more saturated with impuri- 
ties they are successively applied to act upon more 
impure oil; Fourthly, in the separation of ammonia 
from ammoniacal liquor by causing steam which has 
been used to eliminate the ammonia from the liquor, 
and to convey it to the saturating vessel to be used 
over yp and Fifthly, in treating ammoniacal 
liquor for obtaining ammonia for use in the purifica- 
tion of coal-gas. 

1589. Puriryine anp Srrtino Grary, H. J. Haddan, 
—12th April, 1881.—{A communication from F. 
Dronet.)—( Not proceeded with.) 2d. 

The apparatus contains three sieves, forming a 
three-storeyed box, one side of which is open for 
escape of refuse. 

1590. Pire Jornts, 7. Lloyd.—12th April, 1881. 4d. 

This relates to a joint for sheet metal pipes, and 
consists in forming round one end of each length an 
annular recess, into which the plain end of the next 
length of pipe is introduced. 

1501. Lamrnatep Sprinos For Locomotive ENGINEs, 
J. W. Spencer.—12th April, 1881. . 

The object is to produce springs of decreased weight 
for a given amount of elasticity, or of increased 
strength with a given amount of weight, and it con- 
sists in forming springs from one or more plates 
having a form in transverse section similar to a corru- 
gated plate, in which the intersecting plane is at right 
angles to the corrugations. 

1502. Inpicators For Enoines, A. Buden- 
berg.—12th April, 1881.—(A communication from 
C. Budenberg and B. A. Schaefer.)-(Not proceeded 


with.) 

This relates to the production of diag to show 
in one figure the work done in a double stroke, and it 
consists in the use of two pistons, cylinders, and 
springs, the piston rod being secured to both pistons, 
and carrying both springs, while each cylinder has a 
separate steam inlet, which are connected to opposite 
ends of the engine cylinder. 
1598. Ixsecrors, A. Budenberg.—12th April, 1881.— 

(A communication from C. F. Budenberg and B. A. 
Schaeffer.) 4d. 

The water inlet of the injector is divided for the 
whole or part of its length by one or more partitions. 
Within the condensation chamber of the injector one 
or more additional nozzles are inserted in such a 


manner that this condensation chamber is divided by 

the fla of the nozzles into as many smaller cham- 

bers as there are passages in the water inlet. 

1504. Bicycrss, &c., R. 0. Rowland.—12th April, 1881. 
—(Not proceeded with.) 2d. 

The crank is ea by a spur pinion gearing with 
an internal wheel revolving on an axis secured to the 
fork, so that it can be raised and lowered. On the 
wheels are the treadles, 

1505. PortaBLe orn &e., 
Leahy.—12th April, 1881. 6d. 

This consists of a flexible revolving annular steel 
rail, guided over rollers and passing under the wheels 
of the vehicle, which are grooved and run on the rail. 
1596. Improvements Evecrric Lamps, 4. W. L. 

Reddie.—12th April, 1881.—(A communication from 
H. Sedlaczek and F, Wiknlill.) 6d. 

This invention relates to improvements in the - 
lation of the carbons in those lamps where the 
electrode holders are supported in fluid contained in 
closed vessels es with each other at their 


diminished resis- 
ce in the circuit, is utilised to effect, through a 
centrifugal [governor, the self-regulation of the 


carbons. A method of regulation by means of a 
spiral s: and an electro-magnet is described, this 
being intended for use on shipboard or for 1 tives, 
where heavy shocks are likely to derange the carbons, 
In this arrangement the armature lever is mounted 
on a vertical axis, the armature being secured to its 
shorter end, the longer being attached to the regu- 

mechanism and spiral spring. It is claimed 
for this system that the carbons are fed forward only 
to the exact extent that they are consumed. 


1597. Gas Burners, &., I. H. Doty.—12th April, 
1881. 


This relates to argand burners, and also to duplex 
and triplex burners, the object being the more com- 
plete combustion of gas. ithin the circular burner a 
rod is carried upwards, and on it are placed two or 
more discs, one above the other and of increasing 
diameters. They are slotted or perforated radiall, 
from the centre. The chimney to be used with suc 
— has a bulb form at the part surrounding the 

iscs, 


1598. Horsesuors, G. W. von Nawrocki.—12th April, 
1881.—(A communication from A. Finze) 4d. 

This consists of roughing studs capable of being 
applied without taking off the shoe, and consisting of 
l-headed screws, which will not work loose. 
1600. Tannina, &c., C. Michel, jun., C. Kollen, and 

G. Hertzog.—12th April, 1881. 6d. 
The hides or skins are subjected to agitation within 
a revolving drum in the presence of tanning liquid, 
which is made to circulate through the drum, so that 
its strength and quantity can 4 made to suit the 
different stages of the process. 


1601. Raitway Brakes, C. Fairholme.—12th April, 
1881.—(A communication from W. Bandel.) 6d, 

In this apparatus a drum is fixed on one of the 
running axles of a brake carriage, and near it is sus- 
pended a swing frame ing another or friction 
drum, on the axis of which there is a barrel having a 
chain extending from it to the brake levers. While 
the train is running the friction drum is held away 
from theaxledrum, but when the brakes are to be puton, 
the swing frame carrying the friction drum is moved 


so that the friction drum is brought against the axle 
drum, and is caused to revolve by the frictional con- 
tact therewith. The chain is thus wound up, pulling 
the brake lever and putting on the brakes. The 
drawing shows a side view of the arrangement of 
friction drum gear. 

1602. Puotocrapuic OBJEcTIVE, H. A. Steinheil.—12th 

April, 1881. 6d. 

This consists in the construction of antiplanatic 
objectives, consisting of two combinations, each hav- 
ing very jiderable but opposite errors, and at the 
same time very unequal focal lengths, so that the one 
part has a shorter focal —— than the entire combi- 
nation, which correctly fulfils the conditions for 
affording perfect images. 

1608. PRESSURE-RECORDING GauGEs, M. 
B, Edson.—12th April, 1881. 6d. 

The indicating and pressure-recording mechanism 
is similar to that described in patent No. 1181, a.p. 
1875. A is the base of gauge fitted with a supportin; 
frame and reels a a4 ribbon or graduat 
chart, one reel being 0} ted by worm gearing from 
clock movement B. A rock shaft C actuates a hand 
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D by a toothed segment, and carries an arm that gives 

motion to pencil-holder G connected to a centrifugal 

ap) tus driven by the engine, and consisting of 
R connected to —* arms P and to the movable 
washer sliding in a cen pillar. 

1605. Exrractinc THE OxIDES AND CARBONATES OF 
Zinc AND CopreR FROM ORES, A. M. Clark.—1l2th 
April, 1881.—(A communication from L. L. C. 
Krafft and J. B. Schischkar.) 4d. 

The ore reduced to powder is treated by a solution 
of caustic ammonia, which dissolves the carbonates 
and the oxides of copper and of zinc. 


1607. Gas ror LicntTinc Heatina, A. Alcock.— 
12th April, 1881.—(Not proceeded with.) 2d. 
Mineral oil — into a decomposing apparatus, 
consisting of a furnace containing pipes through which 
the oil passes. The gas cr passes through a 
tank containing water, oil, lime, or other purifying 
agent, and then to a gasometer where it is stored. 
1608. Sirtinac aNp Puriryinc Fiour, &c., R. W. 
Dobing.—18th April, 1881. 6d. 
Within a suitable outer casing or framework A of 


the apparatus is applied a sieve or riddle B provided 
with a suitable straining surface Bl, This sieve 


or riddle is supported with capability of being 
vibrated to and fro, so as to assist the there- 
through of the finer particles of flour or other matters. 
This vibratory motion of the sieve or riddle is also 
aided by a tapping motion, given to it by means of 
springs on the underside of the sieve or riddle, being 
acted on by short arms or projections from an axis or 
shaft beneath or otherwise, by which arms or projec- 
tions in the revolution of their axis or shaft those 
springs are compressed and then released, by which 
means the sieve in the rebound of these springs is 
shaken, so as to prevent the meshes of the silk 
from beco blocked or stopped up, and the 

of hg finer flour or matter under operation is f - 
tated. 


1613. Improvep ExecrricaL SIGNALLING AND TELL- 
TALE APPARATUS FOR WATCHMEN, W. KR. Lake.— 
13th April, 1881.—(A communication from I. T. 
Campbell.) 8d. 

The objects of this invention are to cause an alarm 
at any desired place in case of failure of a watchman 
to perform duty; to obtain a record of such 
failure and the time 


als ; to prevent the apparatus 
being tampered with; to automatically set the appa- 
hman goes off duty, whereby the 
negligence alarm is rendered inoperative, while the 
fire may be sounded. The inventor makes use 
of a transmitter of peculiar construction operated by 
a suitable motor, which is locked against movement 
by the armature of an electro- et. This et 
is in circuit with the distant s and 4 
apparatus, and through its transmitting arm with the 
finger levers for use by the watchman ; these latter 
are as required, and each one is separately 
connected with the insulated circuit-closing points of 
the transmitter. The transmitting arm is arran; 
to be moved over the insulated points in proper order 
and in succession as the circuit is cl , the motor 
is released by the action of the magnet. Clockwork 
drives a cylinder carrying the record sheet, and the 
recording pencil is operated by the armature of an 
electro- et in circuit with the transmitter, so 
that when the circuit is closed the pencil is brought 
into contact with the paper. The arrangements for 
carrying out the other objects of the invention are 
also described and illustrated 


1614. ror Grinpinc Cory, &c., W. L. 
Wise.—13th April, 1881.—(A communication from 
Messrs. Seck Brothers.) 6d. 

This relates to mills in which two rollers are used 
revolving in opposite directions, and it consists in 
driving the rollers by an endless chain, means being 
provided for simultaneously slackening such chain, 
and moving the one roller from the other. It also 
consists in arranging vibra‘ or reciprocating fingers 
in the hopper above the rollers, so as to prevent 
obstruction in the hopper. 

1615. Macuines, J. G. Wilson.—13th April, 
1881.—{A communication from A. M. Leslie and the 
Teller Manufacturing Company.) 

This relates to a novel rotary shuttle sewing 
machine, and its main object is to jm boven rotary 


Bars, F. A. Lawrance.—13th April, 1881. 


The object is to secure panes of glass in sash bars 
without the use of putty or other cement, and it 
consists in holding them between two pieces of metal, 
one fitting over the other. 

1617. Szwine Macuines, F. Heyrick and F. Quenstedt, 
—13th April, 1881.(A communication from the 
vorm. Frister and Rossmann.) 


This relates to a device for automatically disengag- 
ing the bobbin when it is reeled, and in an 
ment of “Carter's valve” and guide frame for 
facilitating the introduction of the thread. 
1618. Latcues anp Locks, G. B. Wilson. —13th 

April, 1881. 6d. 
This relates to a latch to be opened be pushing the 
it out ds 


after which it is allowed to cool, by which means the 
—_— ~~ ay plate will be joined without requiring to 
welded. 


1626. Umpretias anv Sunsuaves, W. R. Seaton.— 
18th April, 1881. 6d. 
This relates to studs, clips, or eyelets for fastening 
a front ends of the covers to the front ends of the 
ribs. 


162'°7. Carpets anp Ruvos, G. 0. C. Holloway.—13th 
A 1881. 2d 


This relates to the manufacture of ts and rugs, 
with patterns upon them, from horsehair or other 
hair, either alone or combined with yarns of worsted, 
cotton, or jute. 

1630. Treatment or Ores, &c., J. H. Johnson.— 
13th April, 1881.—(A communication from N. B&. 
Reynier.)—{ Not proceeded with.) 4d. 

This relates to an improved electro-chemical treat- 
ment of ores with a view to the economical production 
of electricity. 

1631. Raiways, A. J. Acaster.—l4th April, 1881.— 
(Not proceeded with.) 2d. 

This consists in the use of three or more w on 
each side of the rail, the centre wedge being formed 
‘so that the face of the wedge next to the web of the 
rail is slightly broader than the face on the side 
farthest from the web of the rail. 

1632. Apparatus ror TRAWLING, J. W. de Caur.— 
14th April, 1881.—{Not proceeded with. 

This relates to improvements on patent No. 3438, 
A.D. 1879, and consists in the use of beams made in 
two pieces scarfed together, and the net is supporte:l 
by a rope passed around the beam, and secured with 
other parts of the net by sliding bolts at each end of 
the beam. 

1635. Recepractes ror TureaD, &c., J. Darling.— 

The thread’ py from the inside of the 

e or si passes from the le 

box between a fixed blade and the outside of such 

boxes, so that when pressure is applied the 

is severed, the end being retained between the blade 

and box. 

1636. ImproveMENTs IN APPARATUS FOR PRODUCING 
Morion sy Evecrricity, G. St. G. Lane For.—l4th 


lling or regulating 
relates to a us for contro! or 

the opening of the throttle valve in the engine, or 
resistances, or commutators, &c. M M are electro- 


magnets whose circuits are completed when the 
E M F of the main rises or falls below a given limit. 

ese magnets are ted as shown in Fig. 2, to a 
third electro magnet Ml. The armature of M1! carries 
the spring M’, which, like the hammer of an induction 
coil, vibrates when the circuit is completed. The 


armature also carries a pawl M‘to act on wheel M>. 
The rotation of the wheel may be transmitted to the 
point to be controlled in various ways. The one shown 
is by a bevel pinion M® on shaft of wheel M>, and two 
bevels M? M$ on shaft M%, connected with part to be 


knob inwards on one side, and n 
the other, and also to means S preventing the bolt 
projecting after being withdrawn, and to retain it 
until the door is closed. A projecting piece on the 
knob spindle engages a cam on the bolt, so as to force 
it inwards, the return movement being effected by a 
spring, but in order to retain it in its withdrawn posi- 

on a side spring stop arrangement drops intoa recess 
in the bolt, and is fitted with a jecting piece, 
which on the door being closed is pushed inw: and 
relieves the bolt. 


er Gas Lamps, &., W. J. Brewer.—13th April, 1881. 


This relates to improvements on patent No. 2617, 
A.D. 1880, and consists in the use of additional reflec- 
tors b th the tr ted cone, near the apex of 
which the light burns, the object being to more effec- 
tually diffuse the rays of light. The reflectors are 
protected from injury by heat of the lamp, by fitting 
over their faces a sheet of glass, leaving a space 
between the two through which air can circulate. 
1620. Fusinte Pivas ror Steam Generators, H. 

dams.—13th April, 1881. 6d. 

The drawing showsa plug suitable for screwing into 
the crown of a fire-box from the interior. It consists 
of two parts, A and B, the former screwing into the 
fire-box, and the latter being held in position b 


trolled. The other armature, acted upon by one. or 
other of the magnets M M, causes one or other of 
of wheels M? or M® to gear with pinion. 
163'7. Cotourtnc Matrers For CoLouRING CorTrTon, 
&c., T. Holliday.—l4th April, 1881. 2d. 

The coal-tar colour known as safframire is treated 
with nitrous acid and the product combined with 
alpha or beta naphthol. 

1638. Propuctne Azo CoLours on Cormn, &c., 7. 
April, 1881 .—({Not proceeded with. 


The fibre is oiled by any suitable and the 
colours made Kd the combination of or diazo azo 
pounds with the naphthols, or other phenolic bodies 
are then formed on such fibre. 
1640. Borttes, H. J. Haddan.—1l4th April, 1881.—(A 
from Boucher Ainé.)—{Not proceeded 
wii 
This consists chiefly of a rotary mould, serving to 
make and finish bottles of various shapes by means of 
a pedal, which allows the mould to be connected 
or disconnected or closed by means of a single pedal. 
. Liquip Meter, J. H. Blum.—14th April, 1881. 


The object is to measure and keep a record of the 


the fusible metal D. The part A has a hexagonal 
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head C to facilitate the fixing of the plug and prevent 
it being blown out, and the upper part of B is made 
conical, so as to prevent sediment resting upon it. 


1621. Avromatic Gas Recu.atine Burners, W. J. 
a April, 1881.—(Not proceeded with.) 


The orifice of the burner is in the form of two slits 
at right —~ to one another, and the supply “2 
is by causing it to act on a piston ve 
which regulates the size of the passage to the burner. 
1622. FasTENING FOR ARTICLES OF JEWELLERY AND 

Doodey.—15ith April, 1881.—(Not proceeded 
wii 


This relates to a fastener made in two parts, one 

having a tongue to enter a box, where it is secured 

by means of detents taking into recesses. 

16283. Compounns To BE Usep As CEMENT, FoR Cast- 
IN Moutps, &c., J. d’Arcy.—13th April, 1881. 
2 


This consists in a mixture of slag and sulphur. 
Pires oR Tuses, S. Fox.—l3th April, 

A metallic plate having been bent to the form of a 
tube, is enclosed in a cov of refracto: 


ry material, 
and heated in a furnace until it is in a molten state, 


q' y of liquid withdrawn from any vessel, and it 
pee of soa = divided into two compartments and 
a given capacity Daag pope C, so that by turning 
the cock each time it is required to withdraw the 


and the disc N. Sisa float, which regulates the 
supply of air, and is especially ed for use with 
liquids which volatilise easily. 


1642. ManuracturE oF Certain Kinds oF CHAIN, 
BE. April, 1881.—(Not proceeded 


with. 
This relates to chains called ball chain and head 
chain, and consists in fo) the balls hollow and 


rming 
with two opposite holes in the line of their axes, by 


T 
qe SE EEE to send signals independently of the ordinary working 
of the apparatus; to permit anyone to discern between 
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which they are connected together by links, each 

consisting of a tube forked at each end, where a short 

cross-bar is secured. 

1648. Sreeryarps ror WeicHine 0. Jones. 
—l4th April, 1881. 6d. 

This relates to weighing machines intended to give 
indications in several distinct standards of weight, 
and it consists of a revolving bar prolonged beyond 
the fulcrum knife edges in both directions, and fitted 
with a sliding weight on each side. This bar bears on 
it the different scales required. 

1645. Supports ork Breast SHIELDS FoR CORSETS, 
&c., C. H. Bradley.—l4th April, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to the formation of the supports on 
blocks of the required form on layers of fabric coated 
with a solution of india-rubber, together with cork or 
felt, and a solution of gum. 

1646. Sanrrary ror Buriprnes, &c., H. 
P. Holt.—l4th April, 1881. 6 

This relates to means for preventing sewer gases 
entering buildings, for flushing the trap and ventila- 
ting or carrying off noxious vapours. It is preferred 
to have a single connection only with the sewer, which 
should be fixed at the ground level, and the connec- 
tion from the building flows into it through metal 
pipes arranged to dc liver above the level of the trap. 
The gases are trapped in two places, the first trap 
forming a grease box, and the second, connected to the 
sewer, consists of an inverted box with its ; 
dipping into a cavity over which it is fixed. A cistern 
and ball cock are used to flush the closet basin and 
trap, a syphon being taken over the top of the cistern 
in the usual manner. 

1647. Pencii-novpers, P. Lawrence.—14th April, 1881. 
—{A communication from J. Reckendorfer.) 6d. 

This consists in the combination of a pair of scissors 
with a tubular case having one end adapted to receive 
a pencil or pen, the scissors being capable of sliding 
within the tube when not in use. 

1648. Packaces ror CaRRYING OR Parnt, 
R. R. Gray.—l4th April, 1881.—{ Not proceeded with.) 
2d. 

This relates to a package that will pack well, that is 
not likely to leak, and that when opened can be used 
as a paint pot. 

1650. Pomps, &c., 7. H. Ward.—l4th April, 
8d. 

In the case of single cylinder engines, in which one 
cylinder has the valve actuated by one piston, an 
ordinary slide valve is employed, at both ends of 
which a slide bolt extends to the respective ends of 
the cylinder. The extreme ends of these bolts are 
bevelled off, and at both these ends respectively a 
smaller shooting or slide bolt is situated at right 
angles, or nearly so, to the same, and consequently to 


the piston path, the said shooting or sliding bolts 

ving corresponding bevels at both ends. Each 

shooting bolt has a slot, hole, or recess, into which a 
pin enters for the purpose of preventing the bolt from 
dropping out altogether. Another part of the inven- 
tion relates to improvements in the piston stuffing- 
box, where the two cylinder covers face each other, 
and where the glands serve as fulcra for the tightening 
appliances. Another part relates to improvements in 
valves and valve-boxes in connection with the water 
cylinder. 

1654. AscerTarmsine THE Capactty or Casks, &c., A: 
M. Clark.—l4th April, 1881.—(A communication 
T. Sourke.) 

The apparatus consists of a balance on the principle 
of the steel yard, but modified by the substitution for 
the counterpoise or weight scale pan of a suitable 
vessel, so as to permit the employment in lieu of 
weights of a liquid of the same kind as that of which 
itis desired to determine the volume, weight, and 
density. 

1656. Propucrnc Copies or Writines, &., D. 
Gestetner.—l4th April, 1881.—{Not proceeded with.) 
2d. 

A stencil is obtained of the writing and laid on to 
an even layer of thick ink; on paper being placed over 
the stencil and pressure applied the ink will pass 
through the stencil on to the paper. 


1659. Mast Wixcues anp Capstans, £. £. and F. A. 
Bentall.—l4th April, 1881. 6d. 

The axle A carries the winch barrels B, and is sup- 
ported in the middle of its length by bracket arms. 
The inner larger end of each barrel B has a ring of 
nternal teeth gearing with pinions D loose on a stud 
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pin carried by an arm keyed to axle A. Loosely 
mounted on the axle is also a sleeve a 
pinion at one end in gear with pinion D and forming 
the axle on which the barrel is loosely mounted. The 
end of sleeve E is connected to the handle F. Out- 
side the barrel is a ratchet wheel with which gears a 
retaining pawl. 

1661. Ve.ocirepes, W. Hillmon.—14th April, 1881. 

6d. 

This consists in the combination with the two parts 
of driving shaft extending through tubes, of a novel 
apparatus comprising a case enclosing diagonal shafts 
geared together and connected by universal joints 
with the inner ends of the two we of the driving 
shaft. On the tube through which the driving shaft 
passes is fixed a chain wheel operated from the pedal 
shaft. The object of the arrangement is to te 
the power of the driving shaft to suit the variation of 
speed of the two wheels thereon when turning round 
or deviating from a straight line. 


1660. Borer Furnaces, A. W. L. Reddie.—14th April, 
1881.—{A communication from W. Duryea.) 6d. 
This consists essentially in the combination with 
the furnace of a hanging bridge of brick F—or it may 
be a water leg—projecting below the top of the furnace 
and near the end at which the products of combus- 
tion escape from the furnace, anda pipe or pipes for 


SS 


injecting steam into the said furnace. The injected 
steam is retained for a time within the furnace by the 
hanging bridge over the fire, and becomes highly 
heated and thoroughly mixed with the gaseous 
products of the fuel, producing very perfect combus- 
tion. 

1662, Crate ror Packrxe AND Carrying Bananas, 

&e., J. Pullen.—lith April, 1881. bd, 

This relates to a crate formed so as to support the 
fruit by their stems. 

1668. Sewine Macuines, L. Silverman and J. R. 
Cumming.—lith April, 1881. 6d. 

This relates, First, to the use of a second needle 
attached to and operated by the needle bar, so as to be 
adjusted to work at any required distance from the 
colieaey needle, the shuttle and shuttle carrier looper 
or other parts for locking the thread being in like 
manner adjustable; and Secondly, to means for 
dispensing with the shuttle spool or bobbin for carry- 
ing the under thread in lockstitch machines, and 
employing an ordinary wooden reel or spool of thread 
as it comes from the manufacturers. 


1664. Tricycues, &c., W. H. Bliss.—l4th April, 1881. 
—(Not proceeded with.) 2d. 

The driving apparatus is similar to a ratchet drill, 
wheels being fixed on the driving axle and treadles 
fitted to the ratchet lever. The invention further 
relates to fitting tricycles with side wheels just clear 
of the ground, so as to enable it to stand upright; to 
fitting governing springs to the back wheel, the axle 
of which is curved. The saddle spring is formed with 
a segment, with which gears a pinion, so as to adjust 
the saddle to incline of the road and for turning. 
1665. Comprvep Arr anp Gas Buryers, J. Lewis.— 

14th April, 1881. 6d. 

According to one arrangement an argand burner is 
used, and a current of air is injected by a pipe into 
the centre of the flame in a similar manner to a 
Bunsen burner. On the end of the burner is mounted 
a cage of platinum wire gauze, into which the gas 
flame projects, and on becoming heated effects a more 
perfect combustion. 

1666. Sprinc Sappie Bar, F. 
April, 1881.—( Not proceeded with.) 2d. 

This consists in making the saddle bar in two main 
pieces, one the saddle bar, and the other a piece 
rivetted to the saddle tree to receive the bar. 

1667. Fastenrnc Boxes oN ARMS OF CARRIAGE 
Ax ces, J. B. H. Colclough.—l6th April, 1881.—(Not 
proceeded with.) 2d. 

This relates to means for retaining the box in any 
required position and lateral eoulietion prevented. 
The collet and nut are combined, and lateral grooves 
formed in the thread, and also in the thread at end of 
axle arm, a lateral key being inserted into the 
grooves. 
16°70. ImpRoveMENTs IN Ecrcrric Lamps, G. S. Grim- 

ston.—l6th April, 1881. 6d. 

The invention relates to the regulation of the carbons 
by the differential action of two solenoids, and is 
an improvement on patents granted to C. W. Siemens, 
Nos. 4949, 1878, and 2652, 1879. Instead of regulating 
the feed of the upper carbon by mechanism tho soft 
iron core, which is acted upon by the two solenoids 


Dovey.—l4th 
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above referred to, carries an arm, through apertures in 
which passes the carbon holder—see figure. To the arm 


is pivotted a cam-shaped piece provided with a pro- 
jecting arm, the weight of which tends to turn the 
cam, so as to press the holder against one side of the 
apertures, the holder being thus held and only 
owed to move up and down according as the core is 
actuated by the solenoids. The upper end of the 
carbon holder is formed into «a tube, which is filled 
with glycerine, to render its motion smooth. Another 
part of the invention refers to the use of two or more 
pairs of carbons, of which the — carbons are all 
connected to the same holder, so that when one pair 
is partly consumed the current will on the descent of 
the holder be transferred to another pair. 
1673. TunneE.s, Mines, &., A. J. Goul- 
stone.—16th April, 1881.—(Not proceeded with.) 2d. 

This consists in constructing a shaft through the 
arch of the tunnel, and inserting an iron tube therein. 
A gas pipe extends up such tube, and carries off the 
noxious gases, which are consumed above. 

16'74. Guw CarriacEs, J. Vavaseur.—l6th April, 1881. 
—{Not proceeded with.) 2d. 

This relates to gun carriages which are mounted on 
slides, and consists, First, in an arrangement of 
rollers on which the runs during recoil and 
running out; and Secondly, in an improved elevating 
gear for the gun. 

1675. TREaTMENT OF Maize ror Beveraces, A. W. 


and then cooling it in other rocking cylinders, after 
which it is ground and to prepare a beverage. 
1677. Ovens, J. Hunter.—16th April, 1881. 6d. 

The object is to increase the production of coke, and 
it consists in forming an opening at top of oven 
through which the coal is loaded ; the sides and ends 
of the oven are straight, There is a door at front of 
the full width of the oven, and the top is arched. 
There are flues on the top clear of the opening and 
under the bottom of the oven; through these flues 
the heated gases pass into a flue at The back, and 
thence into a chimney. 

1678. Removinc Frere From WooLLen 
Fabrics, J. H. Riley.—16th April, 1881. 6d. 

The fabric is passed in a flat state through a decom: 
posing tank, and between or over a number of rollers, 
and then passes through a squeezer or mangle in line 
with the tank so as to expel the moisture, after which 
it is passed round deying cylinders or through a 
tentering machine. 

1684. CARBURETTING AND RecuLatine Gas, Weston, 
—l6th April, 1881.—( Not proceeded with.) 2d. 

This consists in increasing the illuminating power 
of gas by causing it to pass through a hydrocarbon 
liquid. 

1698. Motive Power, G. W. von Naw- 
rocki.—19th Apru, 1881.—(A communication from 
R. Schultz.) 6d. 

Tanks containing water are exposed to the solar 
rays, and connected with an — for evaporating 
sulphurous acid, so that the heated water causes the 
sulphurous acid to evaporate. The evaporator is con- 
nected with an engine, and a condenser is employed. 
1735. Covrtisa Apparatus, J. M. Head,—22nd 

April, 1881.—(A communication from J. C. David- 
son.) 

This relates to means for actuating the stem fitted 
with right and left-handed screws at opposite ends, 
and by means of which the adjoining carriages are 
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drawn closely together and securely coupled, and it 
consists of a ratchet brace with a double driver F 
rocking on a centre rod acted upon by a spring G, and 
adapted to act on teeth 1 formed on the boss or collar 
of the screw stem D. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Ofice Oficial Gazette. 


247,054. Hypravtic Crane, Jean Hartmann, Mont 
St. Martin, Meurthe et Moselle, France, assignor to 
Sidney Gilchrist Thomas, London, England. —Fided 
May 21st, 1881. 

Claim.—{1) In a hydraulic crane, a two-part beam 
having one portion or arm arranged to rotate about a 
centre pivot and its other arm carrying the ladle and 
adapted to be lifted above and rotated upon the 
former, substantially as and for the purpose described. 
(2) In a hydraulic crane, a ladle carrying arm having 
an independent rotation upon a rotating beam or 
carrier, substantially as and for the purpose described. 
(3) The improved hydraulic crane hereinbefore 
described, consisting of a divided beam, the major 


arm of which is capable of being rotated on or with a 
centre pivot or support, and is sustained at its outer 
end upon wheels or rollers, in combination with the 
ladle carrying hydraulic lifting minor arm placed 
above or between such wheels or rollers, and capable 
of rotation independently of the major arm, sub- 
stantially as set forth. (4) Ina crane, a divided beam 
having one arm arranged to be rutated on or with a 
central pivot or support, and mounted at its outer 
end upon wheels or rollers, and carrying a motor for 
the other arm, combined with such other arm, which 
carries the burden, and is adapted to rotate about and 
be lifted by such wotor, substantially as described. 
24'7,084. Incanpescent Exectrric Lamp, Hiram S. 
Maxim, Brooklyn, assignor to the United States 
Electric Lighting Company, New York, N.Y.—Filed 
April 25th, 1881. 

Claim.—(1) The method of sealing wires in glass, 
which consists in surrounding them previously to 
inclosing them in the glass with a mass of metallo- 
vitreous cement composed of several layers, each one 


greater of metal in its com- 

position than that of the layer surrounding it, sub- 

stantially as and for the purpose set forth. (2) In an 
electric incandescent lamp, the combination, with the 
glass inclosing globe, of a ground stopper B, com- 

sed of a body of glass, containing the conductors 

, threaded or grooved, as described, and sur- 

rounded with a mass of metallo-vitreous cement, sub- 

stantially as described. 

247,086. CHANDELIER For ELectric Lamps, Hiram 
S. Maxim, Brooklyn, assignor to the United States 
Electric Lightiny Company, New York, N.Y.—Filed 
January 15th, 1881. 

Claim.—(1) A chandelier or bracket for incandescent 
lamps the two sides of which are insulated from each 
other and each connected, respectively with one 
terminal of a line wire and the contact strip of an 
i d t lamp, whereby the circuit may be com- 


Elliot.—16th April, 1881.—{Partly a 
from C. Van Outrive.) 4d. 

The object is to a substitute for coffee, and 

it consists in asian a revolving cylinder, 


leted through the lamp and the sides of the bracket 


e, substantially as set forth. (2) The chandelier 
or bracket for electric lawps, of the con- 


ducting bars C and D, insulated from each other and 
having terminal plates C! D1 Cll DU, insulated and 
secured in proper position by means of clamping 


screws and washers, substantially a shown and 

described. 

247,106. Removante Woopen Treap FoR Stone 
Srevs, Henry T. Pratt, New York, assignor to 
Charles Pratt, Flatbush, N.Y.—Filed January 
1881. 

Brief.—The hand rail is mounted on baluster studs 
made in two pieces united by a sleeve. A tension 
rod is hooked over the lowest step, passes through 
the sleeves, and is secured at its upper end to a 
bracket by a nut. Dowels resting in grooves on the 
under side of the treads project beneath the treads 
and also against the risers of the stone steps. Clain. 


(297.10G] 


—(1) The combination, with the removable wooden 
treads for stone steps, of the tension rod E, a hook at 
one end to engage the bottom stone step, a tightening 
nut at the upper end, and baluster studs upon the 
respective treads, against which the tension rod act 
to keep the treads in place, as set forth. (2) The 
slotted sleeves K, baluster studs H, tension rod EF, 
hand rail N, rail studs M, and removable treads, sub- 
stantially as set forth. (3) The removable wooden 
treads for stone steps, having dowels that run across 
such treads and project at one side below the treads 
and atthe back end behind the back edge (of the 
treads, for the purposes and as set forth. 


CONTENTS. 
Tar November 18th, 1881. 
PAGE 
Tue Paris Exvecrricat Exuipition. No. XIV. 


Tue Limits To Speep. No. ID... .. .. 
Tue Frirzroy RocKHAMPTON, QUEENSLAND, 
Nores AND MEMORANDA .. os oe 
Arr Pumps anp Conpensers, (Illustrated.) 
IN Laytno TELEGRAPH WIREs., 
Sree. Furnace Front Pate, 8.8. ABYSSINIA, 
Lerrers To THE EpiToR— 
Tue Desrorp JuNcTION ACCIDENT 
Price's Rerort FURNACES .. .. «s 
Tue FounpAaTION OF MECHANICS .. .. .. . 
PRACTICAL AND THEORETICAL ENGINEERING . 


BOILERS AND IRONWORKS.. .. 366 
Tue or THE METRE .. .. 366 
Tus Fewixstowm Dock .. .. o¢ 367 


STRAINS ON CRANE PosTs.. .. .. .. 367 

Leapine ARTICLEs— 
SUBMARINE ARTILLERY .. 
Future oF Gas Licutixe oo ee 
Tne Export or Rams .. .. .. 370 
LAKES ONTARIO AND ERIE ° 

LireraTURE— 

Minutes Proceedings Institution Civil Engi- 
neers. Vols. LXV. and LXVI. .. .. .. 
Subject Matter Index to Proceedings Institution 

Civil Engineers. Vols.I.toLVIIIL... .. .. 3 

Basset, We, os <6 00 

Tue Fortu Bripce. (Illustrated.).. .. .. 

Iron Roors. (Illustrated.).. .. 

Tue Iron, Coat, AND GENERAL TRADES OF 


BrrMiIncHaM, WOLVERHAMPTON, AND District... 373 
NoTEes FROM SHEFFIELD... .. «2 373 
Nores From LANCASHIRE .. .. «+ «+ S74 
Nores FroM THE NorTH OF ENGLAND .. .. «. 374 
Norms FROM SCOTLAND... .. «2 374 
Norges From WALES AND ADJOINING CoUNTIES .. 374 


Tus Parenr JOURWAL .. .. 875 
Asstracts oF Patent Specirications. (Illus.) 375 
ABSTRACTS OF AMERICAN PATENT SPECIFICATIONS. 


PaRaGRAPHS— 
The Institution of Civil Engineers ., .. .. 362 
| 


Epps’s CocoaA.—GRATEFUL AND COMFORTING 
—‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected oom Mr. Ep 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many yom | doctors’ bills. It is by the judicious 


use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of 


subtle maladies are floating around us ready of 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.” —Civil Service Gazette.—Made 
simply with boiling water or milk. Sold only 
in packets labelled—‘‘ James Epps AND Co., 
Homeopathic Chemists, London.” —Also makers 
of Epps’s Chocolate Essence for afternoon use.— 
[Apvt.] 
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THE PARIS ELECTRICAL EXHIBITION, 
No. XV. 

Tue great and increasing interest taken in all that con- 
cerns the electric light, and the facilities offered by the 
Paris Exhibition, induced us to supplement our ordinary 
descriptive report of the exhibits by a special report 
on the electric light. Professors Ayrton and Perry 
having designed special instruments for making measure- 
ments with these intense lights, and having given great 
attention to the subject, were requested to prepare this 
special report. It will be found below. It is by no 
means exhaustive, nor is it intended to be. It deals for 
the first time with questions that have hitherto been care- 
fully avoided, but which are of great importance. The 
general public necessarily look mainly to the question of 
total cost. How much candle-power do we obtain for a 
given lump sum? The answer to this question might 
easily be given, but, as a rule, a simple reply at present 
would be inconvenient. The electric light engineer's 
position is altogether different. He wants by experiments 
and experience to find out the weak places in a new 
system, and to remedy its defects, Hitherto very elaborate 
experiments have been made and published in most cases only 
as regards the steam motor and the dynamo machine; but 
now Professors Ayrton and Perry give us figures relating 
to the lamps as lamps. It will, no doubt, be carefully 
noticed that the authors seem to look upon some of their 
measurements as tentative, and hence not to be taken as 
expressing the absolute value of a lamp. They say, “ when 
measuring the strength of the lights at Paris we were not 
able to extend our experiments on each lamp over a 
sufficient length of time to obtain an average result. 
independent of fluctuations of the light, due ste adjust- 
ment of the lamps not being the best for the particular 
strength of current passing cevngh it.” Whilst then we 
look upon the figures in Table II., where only one series is 
given, as altogether preliminary, we think it cannot for a 
moment be disputed that the figures in the remainin 
tables, however they ‘may be considered, do forcibly = 
conclusively show— 

(1) That the ordinary ideas on photometry need to be 
carefully reconsidered. If these measurements show any- 
thing, they show the simple photometric apparatus of 
Rumford, &c., to give inconsistent results. e can quite 
understand the results obtained by one method not agree- 
ing with those obtained by a second method ; but the results 
of each method ought to be consistent. The whole 
question of photometry is one of great difficulty, and of 
sreat importance, and the Paris Congress would have been 
ar better employed if its members had spent their whole 
time in discussing this matter, and agreeing upon a simple 
practical system, than in changing the name of the Weber 
to the Ampere, and debating about still more abstract 
questions. 

(2) That the economy of any incandescent system 
increases with the temperature to which the filament is 
raised is conclusively shown, the figures relating to the 
Maxim lamp being very exhaustive, which is the more 
satisfactory as hitherto little has been known concerning 
this lamp. 


THE EFFICIENCY OF ELECTRIC LAMPS. 
By Proressors AYRTON AND PERRY. 


In accordance with your request, we send you a report 
on the efficiency of a few of the more important systems 
of electric lighting exhibited in the Paris Exhibition. 
Any system of electric lighting must consist of three parts 
—the engine producing the mechanical power, the electric 
machine for converting the power into electric energy, 
and thirdly, the lamp for converting the electric ene 
into light. Until the commencement of last winter the 
distinct purposes of these three machines were rarely sepa- 
rated one from the other in any experiments made on electric 
lighting. As a rule, the horse-power developed by the 
engine was simply measured from an indicator di ) 
and the light given out by some sort of photometer ; but 
when a small number of candles per horse-power was 
obtained it was very difficult to say whether this was due 
to friction in the engine or shafting connecting the engine 
with the dynamo-machine, or due to imperfections in the 
dynamo-machine itself, or, lastly, to the fault of the spe- 
cial system of lamp employed for converting the electric 
power into light. tt therefore np ore to us desirable in 
all experiments on the economy of electric lighting to dis- 
tinguish between the performance of the three distinct 
parts of the apparatus employed in producing the light. 

To measure the efficiency of the dynamo-machine as 
distinguished from that of the engine, it is necessary by 
means of a transmission dynamometer to ascertain the 
amount of power given by the engine to the dynamo- 
machine, and, in addition, the current produced by the 
dynamo-machine through known resistances. Such expe- 
riments have been made by Mr. Schwendler, Dr. Hopkin- 
son, and others, and the results will be found in the pub- 
lished accounts of their investigations. 

But a complete measurement of the efficiency of an 
electric lamp can be made without any reference whatever 
to the amount of work given by the engine to the dynamo, 
or to the goodness or badness of either of the latter, 
exactly as experiments can be made on the efficiency of a 
gas burner without considering whether the company’s 
mode of making the gas is good ; or on the efficiency of a 
turbine attached to the water pipes of a house, without 
any inquiry as to whether the pumps employed by the 
company at their works are good or bad. To measure the 
efficiency of a turbine it would of course be only ——— 
to ascertain the quantity of water used or passed throu, 
it in any time, together with the loss of head and the 
amount of mechanical work given out by the turbine 
during the same time. So in the same way the efficiency 
of any instrument for converting electric energy into 
any other form of energy can be ascertain For 
example, if we {desire to measure the efficiency of an 


electro-motor, or machine for converting electric energy 
into mechanical work, we have to measure the current in 
Ampéres* passing through it, and the electro-motive force 
in Volts maintained between its two terminals, The pro- 
ducts of these two multiplied by 0°00134 gives the horse- 
power expended in the machine. Part of this will be 
wasted in heating the wires in the motor, part in over- 
coming mechanical friction, and the remainder, which may 
be measured by a force dynamometer, can be employed in 
doing useful work. 

Such experiments—which, it must be remembered, are 
wholly independent of the goodness or badness of the mode 
of generating the electric current, or of the amount of heat 
produced in the wires connecting the electro-motor with the 
caw psa been made by our students during the 

t twelve months on a magneto-electric Gramme machine, 
running at different s , with various loads, 

In the same way, if it be desired to measure the efficiency 
of an electric lamp, it is merely necessary to measure the 
current in Ampéres passing through it, and the difference 
of potentials in Volts between the terminals of the lamp. 
The product of these two, as before, multiplied by 0°00134, 
gives the horse-power actually expended in the lamp, quite 
independently of the horse-power actually employed in 
generating the current. With the horse-power expended 
in the lamp must be com the simultaneous illuminat- 
ing power of the lamp in standard candles, and thus we 
arrive at the number of candles per horse-power expended 
in the lamp itself. 

Such experiments, also, our students have been engaged 
at during the last twelve months with a Duboseq-Foncault 
and with a Serrin lamp, with different strengths of current, 
and with different fixed distances between the carbons ; 
as well as, during the spring of this year, with incandescent 
lamps ; and a sample of the results is given in Table I. 

In making such experiments it is of great importance to 
be able to measure both current and electro-motive force 
rapidly with accuracy, so that all sudden changes a. Boas 
recorded. For this purpose we have devised a dead-beat 

vanometer, which measures the strength of the current 

irectly in Ampéres, but which can be calibrated by the 
use of a single Daniell’s cell. This instrument—which we 
have called an Ampére-meter, or, for simplicity, an “ Am- 
meter”—will be found described in the “Journal of the 
Society of Telegraph Engineers,” No. 36, vol. x., 1881. 

The compantinanitier of the deflections of our Am-meter 
with current may be easily tested, without the necessity of 
using strong currents, by turning the commutator to series, 
since of course the relative values of the deflections must 
be the same for the instrument in series as in parallel 
circuit. As a check to this, however, we thought it well 
at Paris to place three of our Am-meters in circuit with a 


of the other two instruments when only the horse-power 
This instru- 


expended in an electric circuit is 

ment—which, like the two previous ones, differs from all 
other instruments previously designed, in that the calibra- 
tion can be effected with much smaller powers than it is 
required to measure—will be found shortly described in a 
lecture delivered on the 24th March of this year, at the 
Society of Arts, as well asa dispersion photometer, arranged 
by us to measure even strong electric lights in a small 
space, and which has been employed by us, conjointly with 
other photometers, in the experiments contained in this 
report. 


DISPERSION PHOTOMETER. 


The a form of our dispersion photometer, which 
we employed at Paris, is shown in the accompanying 
engraving. It consists of a wooden box, A B, to which is 
joined a wooden tube BC, the joint being covered over 
with soft black cloth, to prevent extraneous light entering 
the pare A Bcontains the standard candle, for 
which D is the chimney. This candle illuminates a sereen 
of tracing paper, while an exactly similar screen, cut from 
the same sheet of. paper, is illuminated by a beam of the 
electric light passing down the wooden tube B C, and dis- 
ea in passing through the thin double concave lens at H. 
e two pieces of tracing paper are, by-means of mirrors, 
placed at exactly the same angle, reflected so as each to 
cover half the opening B, care being taken to avoid 
parallax by placing the head so that the intersection of the 
two mirrors is exactly in the centre of the opening. The 
wooden tube, B C, can, by means of the jointed 1 rod E F, be 
laced at any angle with the horizon, so as to receive a beam 
rom the electric light at any specified angle. 
When using the instrument the tube B é is pointed at the 
electric light, so that the axis of the tube appears to pass 
through the arc itself. The concave dispersing lens is now 
mov — to itself along the tube by turning the 
handle H, until the illumination of the two screens is equal, 
the hole at B being closed 
by either the red or the 
een glass tively. 

e intensity of the lightin 


+ candles is then off 
Ys directly from the position 
. on the scale of the pointer 

moving with H. It will 
be observed that there are 
three such scales passed 
over by the same pointer, 


IN 
Ne 
| 


the bottom one is used 
_when the light is compara- 
tively weak, and when it 
is 14ft. from the end of 
the photometer, the middle 
scale when the light is 
¥ stronger and requires that 


READINGS ON OUR DEAD BEAT AM=~' 


AMPERES MEASURED ON SIEMENS OSYNAMOMETER 


the end of the photometer 
shall be 3ft. away from 
| it, and lastly, the top scale 
for the strongest lights 
when the end of the pho- 
tometer and the light are 
laced at 5ft. distance. 

= e numbers on each scale 


tio 30 
There was a lamp on the circuit, and the current was therefore 


Siemens dynamometer on an electric light circuit, and the 
curves above, or rather straight lines, show the results 
obtained with Nos. 103 and 104 used by us in our Paris 
measurements, the actual numbers being given in the 
table in the next column. Horizontal distances represent 
Ampéres as measured on Siemens’ dynamometer, and 
vertical distances the deflections in degrees on our two 
Am-meters respectively. The points corresponding with 
the third Am-meter are also in a straight line, but are not 
shown in the figure, as the instrument was not used by us 
in the experiments at Paris. It will thus be seen that not 
only can measurements be made of varying currents easily 
with our instrument on account of its deod-beat character, 
but that the deflections in degrees, at any rate for currents 
up to 50 Ampéres, the — measured by us at Paris, 
are directly proportional to the current. 

We were not ina position to get any current we pleased, 
as our circuit contained electric lamps and a dynamo- 
machine. The less intense currents in the table were 
rather fluctuating, and as the Siemens dynamometer 
is not meant to measure varying currents, the consistency 
of the numbers is even more than could have been 
ex 

e have also constructed a dead-beat “ Voltmeter,” 
which, although it measures even large electromo- 
tive forces, can also be calibrated by the employment of 
a single Daniell’s cell. A third instrument, an “ Electric 
Power-meter,” we have also designed to measure directly 
the product of the current into the electro-motive force— 
that is, the horse-power—and which can be used in place 


* “Amptre” is the new name given oy the International Electrical 
ormerly called in England by 


t, varying somewhat. One observer 
of Siemens Dynamometer. One observer of three of our Am-meters. Only two of the Am-meters 
are given, because these two were the instruments used in all our Paris measurements. 


overlap one another—that 
is, a light which is so 
strong or so weak as to 

uire the pointer to be 
put near one or other ends of one of the scales can be also 
measured on one of the other scales. The handle H gives 
motion to the lens by causing a pinion to run alonga rack, 


Comparison of two Am-meters made at the Office of Messrs. Rowatt 


- and Fyfe at the Paris Exhibition. 
Am-meter No. 103. Am-meter No. 104. | Siemens’ dynamometer 
Deflection in degrees. | Defiection in degrees. Amperes. 

27°4 31 41°18 
29°4 84 44°83 
26°9 301 39°68 
26°4 80°2 39°68 
21°0 23°6 80°73 
19°4 22 29:20 
26°4 30 897 
20°4 24 — 
19°4 22°6 29°57 
20°4 23 30°93 
18°4 21 275 
11°6 12°4 17°74 
13°4 15 20 
14:9 22°43 
22°7 25°8 34:07 


a plate, shown in the figure, running between two guide 
rods preventing any turning of the lens and the slot in 
which the pin attached to the lens frame runs bei 

closed by two india-rubber tubes, so that no extraneous 


| 

4 
| | | | 

mm. 
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light can enter. The above, it will be seen, is the applica- | 


tion of our dispersive principle to the Bourguer’s photo- 
meter. We originally adopted the Bourguer plan of two 
screens, one illuminated by the candle, and the other by 


the electric light, because this apparently furnished the only | 
simple means of arranging a photometer by which a beam 


of light at any angle could be measured. We have since, 
however, adapted our lens dispersing principle to the 
Rumford’s shadow method, and by a special arrange- 
ment of one mirror turning on an axis inclined to its plane, 
we are enabled to measure light coming at any angle from 
the lamp without introducing the error that would arise 
from variations in reflecting power if the light were 
reflected from the mirror at different angles. 

This form of our dispersion photometer which we are 
using now we find extremely convenient, as the motion of 
the lens supplies a coarse adjustment, and that of the 
candle a fine adjustment, and the whole instrument can be 
employed quite close to even very strong electric lights. 

As in the following experiments, it was desirable to 
know not merely the horse-power expended in the lamp, 
but also the current and electro-motive force, we em- 


was connected with the other binding screw of the lamp, 
so that the galvanometer and resistance acted as a shunt 
to the lamp, and thus the current passing through it 
measured the difference of potentials between the termi- 
nals of the lamp. 

It will be observed from our table that we always give 
two measures of the strength of the electric light, as com- 
pared with that of a standard candle. One of these is 
the measurement when the two lights compared are seen 
through green glass, and the other when they are seen 
through red glass. It seems to us a very difficult matter 
to say what is the meaning of the strength of a light in 
terms of another light which is of a totally ditferent 
colour, and although there is no doubt that the electric 
light and a candle are quite different in colour, the inten- 
sity of one is constantly expressed in terms of the other 
without reference to colour. If then, while awaiting the 
adoption of a better standard than a candle, the intensity 
of the electric light is to be measured in terms of that of 
a standard candle, it has seemed to us that the only 
method of comparison that can be employed without 
elaborate spectroscopic observations, is that of comparing 


I. 
Strength of | | Candles 
No. Method light. | per horse-power. 
Nature of ‘of of measuring Amptres,| Volts, | Horsee |__| Date. 
p. cells, light. | power. | | 
Red. | Green Red. Green. | 
20 | Bouguer’s ......... 8°5 = 1°22}. 32-1 | 162 — | May, 1881. 
25 | Bouguer’s ......... | 1°57 | | °087 — | 
30 | Bouguer’s ......... 39°1 1°78 | 47°75 | mi 
20 | Rumford’s......... 3:1 1:47 | 31 “06 — | October, 1881. 
25 | Rumford’s......... 12°7 | 175 37 “087 146 | 177 | 
AT 30 | Rumford’s......... | 210 | 257 | 346 | 
40°] Rumford’s......... 132 2°8 | °22 544 
20 | Rumford’s......... 025 | — | 1:2 | | 
25 | Rumford’s......... 2°6 1°5 38 385 | 
30 | Rumford’s......... 68 18 | 46°77 | 62 
thd | 40 | Rumford’s......... 26°38 31 2°3 61°2 19 138 163 
| 48 | Rumford’s......... 87 105 23 | 67 348 | 420 


TaBLe IIL. Foucault-Dubosey Lamp worked with Grove's Cells, City and Guilds of London Technical College, Finsbury, Oct., 1881. 


} 


Ayrton 


| 


and 
, Rumford's method. 
Perry Bn. Ratio of 
Photo- = 207in. lens method Candles 
meter. to Rumford’s for one-horse 
55in. from method. 5 power. 
Candle- d. in inches. 3 2 
121} —| 127 — 0-9; — | - 30°5} 326 — 
—|207] — (5-6 — | — | 192] 30°5| — | 500] 
| | 
121} —| 17-6 |— | 136 — 0-9) — | 128] — | 9-4) 28-1) 365) — 
—| 201) — 184, — 194} 9°2 29°8| — | 524 | Observers change places. 
| | | | | 
108) — 19 — | 116 — — 112) — | 9°2 | 28°1 8 320. — 
—|210 — 14 |— | 216) — 10; — 213 | 9°8  28°1 37) — 575 Observers change places. 
158 —|}15°9 — 169 — - 163 — 46°8 61 267 
— | 3344 — 12°7) — 262 — 298 | 12°6 33°6 57 522 | 
190) — | 16°25 —|161 — — | 175| — | 7°7 — 
— 256 — 13°2) — 243. — 1°0 | 249 | 12°6 32°9| — 444 
132 — | 17°25 — 144 — 0-9; — | 188° — | 12°6 82°9)| *56) 246) — Observers change places. 
|. 
166 — 171 — 168} — 12°6 82°4 °55) 305 — 
196 — 13 — 22 — os — 224 | 12°6 | 31°2| — 422 
Means 0°95 1°05 


The direction of the light was nearly the same to the two photometers. 


ployed two separate instruments rather than our Electric 
Power Meter. Not having one of ourown Voltmeters for 
our measurements—the demand for these instruments 
being greater than the supply—M. Deprez was_ kind 
enough to lend us a dead beat galvanometer of 110 ohms 
resistance, and as this did not offer enough resistance to 
act alone as a shunt to an electric lamp, an additional 
resistance, varied in different experiments, was added. 
Actually, therefore, we employed one of our Am- 
meters to measure the current passing through the light, 
M. Deprez’s galvanometer with a resistance box to 
measure the electro-motive force, and one of our dis- 
persion photometers to simultaneously measure the 
intensity of the light. 

When making a measurement the main circuit was 
momentarily interrupted by disconnecting one of the lead- 
ing wires from the electric lamp to be tested and placing 
our Am-meter, to which two thick wires were attached, 
directly in circuit. The terminal of the Am-meter which 
was connected with the lamp was permanently in connec- 
tion with one terminal of the high resistance galvanometer, 
the other terminal of the latter being permanently con- 
nected with one end of a resistance box. A comparatively 
thin wire attached to the other end of the resistance box 


the amounts of two very different kinds of monochromatic 
light in each. 

The measurements given in Table No. II. occupied five 
evenings, not on account of any delay in carriage of our 
measuring apparatus from place to place in the Exhibition, 
since the three instruments employed could easily be 
carried by ourselves; but because so much time was 
necessary to persuade the owners of the various systems 
of electric lighting into giving us permission to make the 
measurements, even although, in order to economise 
time, we tried to obtain such permission during the day. 

There are some other observations which showed a cer- 
tain amount of inconsistency with one, another and with 
the results given in this table, and which are not here 
given as they will be referred to further on. A column 
might have been added giving the value of the ratio of 
the electro-motive force to the current, and which would 
represent the resistance of the arc were there no opposing 
electro-motive force ; but as there is no simple means of 
measuring how much of the opposition in a light to the 
current is due to resistance an om much to an opposing 
electro-motive force, we did not wish it to be infe from 


our giving such a table that we regarded it as all due to 
the resistance. 


Of course, it must be carefully remembered that the last 
column headed “Candles per horse-power” means per 
horse-power actually. expended in the lamp. It is much 
more usual to state candles per horse-power expended in 
the engine, and as the efficiency of the best generators is 
about 80 per cent., and as in the case of a dynamo some 
portion of the work—which in an ordinary Gramme and 
Siemens machine is about one-half—is wasted in heatin 
the coils of the machine itself, it may usually be Prince 
that upwards of 2-horse power is éxpended in the engine 
for every horse-power actually expended in the lamps 
themselves. 

We do not consider that the last column,“ Mean candles 
per horse-power,” has any physical meaning, and we have 
merely added it because people have not yet acquired the 
habit of separating the two mono-chromatic measurements 
from one another. To persons who have not used our 
photometer, it may be necessary to say that our measure- 
ments will as a rule be found greater than those given 
by Rumford’s method, or by any simple distance 
method of measuring. At first sight this seems to point 
to a defect in our photometer, and we regarded it in this 


TABLE II, Experiments on some Electric Lights in the Paris Exhi- 
bition. All lights measured horizontally. 


ss iv | 
| power. Zz 
Qe 4 3 | | H.-P. 3 
23 be | | 3 
3 ad 3 | 3 
ag | | | 
2 Bz ™= | Green. Red.) 
| | | 


Crompton ..| 37°7 | 25 | 2016 1849 23141467 1890 
Joel, Semi-in- | | | 
0 60 179 154) 166 


candescent 6°6 | 44°2 0°39 7 
| 0-43| 75 70| 174) 1631 168 
6°6 | 50°0 | 0°44 75 68 170 155 162 
Pilsen ......... 36°8 | 10°33 0-48 | 780 5121625 1066 1345 
Brush ......... 38 | 10 | 0-51 | 2025 9613970 1884 2427 


monnier.| 


| 
Sautier — Le- | | 
One lamp on | 


| 


A Gramme 


307; 794 614 704 
| 


Machine ...| 40 | 43 | 2°3 15376 5625 6685 2446 4565 
Ditto. ...... 145 | 42 | 2°54 115376 90256054 3553 4803 
Maxim Incan- | \ | 
descent ... | 53°6 3°32 | 135 | 120 562) 500 531 
Maikoff ...... 45°3 8:3! 0°50 | 397 


Sautier Le-| | 
monnier.! 
One of ten! | 
lamps on | 
H Gramme | | | 
machine ...| 40 12°5 | 0°67 | 540 | 310, 806, 463) 634 

» | 1251170, 187; 678 

Gravier ......| 46°6 | 9°2 


| 
| 
| 
| 
| 
| 


0°58 | 1023 3491173! 604 1189 

Serrin ........ 31°1 | 35°S | 1°49 | 2448 938.1616) 6301123 

Cance ......... | 51°8 | 16-7 | 1°16 | 3445 11562970 997 1983 

Weston ...... 33°7 21°7 | 0°98 | 2663 102427171045 1881 
Maxim Incan- | | 

descent ...| 73 2°5 0-244 350 | 2901434189131 

77 28 0-294 270 262 934 886 910 

177 2°8 0°294 350 | 35012111211 1211 

| s1-3 | 2-8 | 0-305, 422 | 35013831148 1265 

85-3! 3°3 | 0-877, 512 | 360,1358| 954/156 


Engine and | 
dynamo ma- | 
chine run- | | 


ning at higher 
and higher 
speeds 88 3°6 | 0°424 870 
105°5 | 4°6 | 0°650 1225 1883 


| 
2050 | 


+1370 | 


* This measurement of light was made on Rumford’s Method. 
+ This lamp now broke. 


light for some time, but after a very exhaustive examina- 
tion of the possible sources of error in the use of our 
instrument, we have come to the conclusion that it is not 
our measurements that are wrong, but that Rumford’s and 
other direct methods which are usually supposed to be 
perfect, may really give incorrect results, 

An examination of Table 3, which gives the results of 
experiments made by both methods on a Foucault-Duboseq 
lamp worked by Grove’s cells, will show that when the 
light examined is weak there is no great difference in the 
answers given by the two methods. This is further shown 
by the first results of Table 4, but in the remainder of the 
table it will be found that our photometer gives sometimes 
more than 1} times the answer which the direct method 
gives, and as a rule more discrepancy than this is observed 
with stronger lights. We have found that with strong 
lights sometimes we obtain the most varying results by 
the direct method, and at other times we get most consistent 
results. We are still investigating this matter, and 
although we are not yet prepared to state completely all 
the causes of the different results given by the two 
methods, we have proof that our method gives a nearer 
approximation to the light actually given out by the lamp ; 
and this greater accuracy of our method arises from our 
measuring it at a place which is nearer to the lamp without 


Nov. 25, 1881. THE ENGINEER. 381 


Tasty IV. Experiments on the Maxim Incandesveut Light, at the City and Guilds of London Technical College, Finsbury. 


| | | | 
& Perry's | Rumford’s Method. Ratio of lens | 
i 89in, from lamp. | = 219° | is 
Red. Green. | Red. | Green.| Red, | Green. | Red. | Green. | | 5 | | Red. | Green, |= | 
| | | Lamp No. 1. 26th October, 1881. 
35 37-3892 | 38°58 | 33 | y 33 35 2°42 57 *185 178 189 | 183 | Red measured before green. Observers change places. 
31 36 44°0 41°5 25 28 is 1°3 28 32 | 2°42 57 *185 151 173 | 162 | Grzen before red. Observers change places. =, a 
85 106 259 | 72 | 10s 12 | 78 105, 3°07 | +28 375 | 327 | Red before green. Observers change places. 
147-262-189 | 15-2 135 | 209 1:1 1°25! 141 235 76 | Red before green. Lamp observed to be blackening,| 
due to volatilisation of carbon filament. 
154 187168 | 14-8 172 | 220 0-9 0°85} 163 23 37 76 ‘88 «429-534 482 | Red before green. 
246 — | 492 1°4 209 — 4113, 89°1 *5 418 | — — | No green Rumford measurement taken. 
— 278} — — | 237 | — | 1:1 | — | 287} 4-16 | 80-1 | °5 — | | — 
26 — 16°0 — | 188 | 197 — — | This lamp broke on putting on 80 cells. 
Means; 1°1 1°1 
D=210°5 | | Lamp No. I. 26th October, 1881. = 
14 47 | 245 | 80 | 109 (1-3 | «97 «128 67-2 | “271 | 358| 472 | 415 
126 203 | 24 22°5| 84 | 95 | 271 | 105 149 67-2 | “271 | 387 | 550 | 468 4 
920 17 15°25 167 | | | 194 258 3°54 | +374 | 519 690 | 604 
| 
233 339 18 14°5 | 149 | 229 16 | 191 284 3°54 78°9 374 | 611; 742 626 
456 647 | 10°5 9°75, 437 507 | 1°38 | 446 577 3°98 | 86°7 462 | 965 1249 | 1107 | Lamp seriously clouding. 
| 
351 539 12°5 10°5 308 437 | 1°2 329 488 3°98 1056 884 
| ” ” = 
317. 422 5 135/201 | 264 | 259 343 3-98), » | 561) 742 | 651 
305 | 377 6°25. 182 | 285 1°5 | 243 331 | 3°98 526) 716 621 | The lamp now broke. 
3 Means 1°4 | 15 j 
4 | | Lamp No. IIL. 26th October, 1881. 
4 228 | 297 17 14 167 1°2 | 197 | 3°68 | ~77°7 *383 707 | 610 3 : 
438 589 15 11°5 | 214 364 2°0 1°6 | 326 476 | 4°10 | 86°4 “475 685 1002 843 | ‘ee 
438 589 15°25 12°5 207 308 1°9 322 448 | 4°10 86°4 | 678 943 810 
713 790 S44 449 | 95-0 | 1042 | Lamp clouding. j 
| . = 
589 713 13 11°0 285 363 | 437 538 ” ” ” 765 942 | 854 
| 
598 646 14°5 11°0 230 363 414. 504 725 883 804 ” ” 
Means 2°05 1°65 | 
| | 
| | 
Lamp No. UL 2nd November, 1881. 
| 22°25 19°5 103 — 3°84 231) 300 Lamp now broke. 
| | | 
| D'= 228 Lamp No. IV. 2nd November. 
130) 136 25°37 28. | 98 “6 1°4 106 117 | 2°94 68°4 *269 | 394 435 414° Red measurement made first. 3 
228 | 17 14 | 180 266 204 323 3°54 78°9 “374 545 864 704 : 
380 | 692 14°5 | 13°5 | 247 285 | 1°5 | 2°5 314 489 | 4°24 85°8 | °488 | 643-1002 823 
547 692, 10°5 | 11°5 471 | 393 | 1:1 | 509) 543) 4°38 96 | “564 | 902 963 933 | 
973 | 9°5 | 676 | — {1°77 | — | 775) 4°8 108 | *695 1115 Lamp now broke. 
| | s 
| Means | 1°4 | 1°7 | 
| 
| * | Lamp No. V. 2nd November. e 
1118, — | 9 } — 1/641 | | 1°8 - | 104°4 1257 — — Broke after first measurement. 
* In order to measure the efficiency of lamp No. V. for high electromotive forces before the clouding, arising from the evaporation of the carbon filament, had taken place, 90 Groves cells, 
producing a difference of potentials of 104°4 Volts at the two sides of the carbon filament, were at the commencement attached to this lamp. One measurement was taken when the lamp broke. 
TasLe V.—Foucault-Duboscg Lamp. Comparison of Ayrton | Tab_r VI.—Simultaneous Measurements made on a Serrin Lamp worked by a Dynamo, 16th November, 1881. 
and Perry's Photometer, with Rumford’s Method of Measurement, | j 
7th November, 1881. Ayrton and Pary’s | Electromotive | 
rry’s photometer, Rumford’s method, screen Rumford’s method, screen | | Current in 
All through red glass. 4 160in. from lamp. 300in. from lamp. from lamp. Amperes 
_ — - | terminals of in are. 
Dispersion photo- Rumford’s method. | Rumford’s method. | Red. | Green. Red. | Green. Red. Green, | lamp. , 
meter, 8lin. from lamp. Screen 225in. from lamp. Screen 609*5in.from lamp. 
857 «1406 1712 2975 856 1600 34 32°2 1°467 
Distance of Candle | Distance of| Candle | | 
Candle power, candle. | power. candle. power, | 947 1406 1246 3600 900 1406 34 29°4 1°339 By 
9 1063 25°7 576 = 1406 3600 946 1773 34 26°6 1°283 
8 am 1600 6400 1406 7625 | 779 2130 32 23 
pres 8°25 95 | 1277 2844 1406 7625 | 900 3600 32 30°8 1:321 
246 900 1201 1406 3600 1052 2399 32 28 1°200 
P | 1143 3115 1837 3600 H 1024 2608 32 29°4 1°261 ne 
Mean. Mean Mean | 29752 3600 (997 3265 32 29°4 1°261 
4 742 765 608 | || Screen now put at 48(in. i . 
} from lamp. 
5993 2070 4384 3600 31 30°8 1:279 
i, The letter affixed to each measurement is the initial of the observer, | | | 
as he hed made an | 1175 3425 1914 3836 1210 4208 31 29°4 1°221 
observer bis red get Wi 1148 3115 1544 4096 |! 1837 3989 29°4 1-182 
introducing the error which would necessarily arise in the ‘1052 5993 1264 4384 857 4445 
measurement of the small distance of the candle if 1368 769 | 1246 = 
attempt were made to experiment on a strong electric | 
; light with a Rumford’s photometer put as near the lamp  —Means:: 
as we place our instrument. | 1198 3204 | 1488 4212 1028 2810 = 
_ As we have said, we are engaged ina complete investiga- : | | 
tion of this matter, and we content ourselves with here giving | 


: a few results obtained, in Table 5, on the 7th inst. ina room | and the letters attached to each measurement denote the power of the light itself, sometimes much less than half 
which seemed to have a perfectly clear atmosphere. In| three observers. The numbers indicate what we have | the result obtained simultaneously in the same direction 
making these observations the three observers were con- | found to be a pretty general rule, namely, that Rumford’s | by the same method at shorter distances. 
tinually being changed from one photometer to another, | method of long distances gives a smaller result for the! —In an are light the result may be partially caused by 


| 
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the fact that the intensity of the light in different direc- 
tions, in the same vertical plane, is quite different, so 
that although care has been taken to place the near and 
distant photometers in the same horizontal plane with the 
are, an error in placing the near photometer is more 
important than an error in the distant one, if the 
illuminated areas to be looked at are of the same size. 
This is the case when the Rumford or any ordinary 
distance method is employed, and evidently furnishes 
another reason why such a method must be inaccurate at 
short distances. But with the dispersion photometer 
this difficulty is not introduced, since the effect of the 
lens is to place under examination much the same small 

neil of rays, however near it may be to the lamp. 

t will be observed that this difference, arising from 
the distance of the photometer, is as well marked in the 
long series of experiments that we have made with the 
Maxim incandescent light,and as it isnot probable that there 
is any such great difference in the intensity in different 
directions with an incandescent lamp, it follows that some 
other cause must be sought. That the effect in question 
may be produced by dust particles of a very minute kind 
floating in the air we think highly probable, for our 
experiments show, first, that the greater the intensity of 
the light—that is, the greater the proportion of blue to 
red rays—the greater is this difference ; secondly, that the 
difference is more marked when the experiment is made 
through green than through red glass, both results leading 
to the same conclusion, that it is the highly refrangible 
rays which strike the first screen, and which never reach 
the second screen at all, that cause the difference. But if 
this is the case, then it must be quite evident that in com- 
paring the efficiencies of electric light—that is the number 
of candles per horse-power—the lights ought to be 
measured at short distances, such as the three or four feet 
we employ rather than the much longer distances necessary 
for accurate measurements by any of the ordinary direct 
methods. The loss which is caused by absorption or by 
reflection, from the minute dust particles in the air is 
undoubtedly a most important question, but is really a 
distinct inquiry, since it would obviously be most unfair 
that one electric light should be said to give fewer candles 
per horse-power than another, simply because in the many 
feet of air between the light and the distant Rumford’s 
shadow photometer there happened to be greater dust 
absorption or reflection on the day the one experiment was 
made than on the day when the second was carried out. 

When measuring the strength of the lights at Paris, we 
were not able to extend our experiments on each lamp over 
a sufficient length of time to obtain an average result 
independent of fluctuations of the light, due to the adjust- 
ment of the lamp not being the best for the particular 
strength of current passing through it. The observations 
given in Table VI. were made simultaneously with three 
photometers in the City and Guilds of London Technical 
Laboratory by competent observers, a Serrin lamp which 
had been carefully adjusted being employed, but thelight 
from which, nevertheless, fluctuated somewhat, although 
t1e engine and dynamo machine were running fairly regu- 
larly. Only horizontal rays, as nearly as possible in the 
same azimuth, were received on the photometer screens, 
which in this and other similar experiments were each 
composed of a sheet of white blotting paper, and yet it will 
be observed that there is but a bad agreement in the 
results, even although no observations were taken unless 
the light seemed to be temporarily steady, and although 
each set of observations was made quite simultaneously 
on a signal being given. It it also to be observed that 
there are no such great variations in the horse-power 
expended in the are as there are in the light, although 
both the Am-meter and Volt-meter being very dead beat 
recorded every change in current and electromotive force. 

From this it is quite clear that if one photometer only 
had been employed, and if only some three or four 
observations had been taken, the conclusion that would 
have been arrived at regarding the efficiency of the light, 
or number of candles per horse-power, would have depended 
very much on the distance at which the photometer 
happened to be placed from the light, and on which of the 
many results contained in Table VI. happened to be those 
included in the experiment. 

A careful distinction must be made between such 
fluctuation effect as is shown in Table VI. and the varia- 
tions due to the rays of hght to the photometers being in 
different azimuths. For example, Table VII. shows the 
results of simultaneous measurements made in the same 
horizontal plane as the arc, the lens of the dispersion 
photometer being placed 115}in. north from the lamp, 
one of Rumford’s screens 12lin. east from the lamp, and 
the other 343in. south. At the shorter distances the 
measurements by Rumford’s method for the stronger 
lights are rather inaccurate, as the candle was sometimes 
less than Sin. from the screen, and therefore its exact 
distance could not be determined with great accuracy. 
The lamp was a Foucault-Duboscq in good adjustment, 
and we used 100 Grove’s cells so as to get a steady 
current. All measurements were made through red glass, 
and the observers changed places after each measurement, 
carrying their pieces of red glass with them. 


Taste VII. 


Ayrton and Perry's | Rumford’s Method. Rumford’s Method. 
Photometer, 1154in. from Screen 121in. from Lamp Screen 343in.from Lamp 


Lamp North. South. East. 

| 849 384 

469 756 304 

371 563 566 

360 815 645 

629 622 371 

571 648 333 

Means 480 708 449 


Finally, therefore, we may conclude that to measure the 


efticiency of any special electric lamp, or number of candles 
it can give per horse-power expended in it, requires that a 
very considerable number of experiments should be made 
on that one lamp, burning apparently under constant 
conditions in order to eliminate atmospheric absorption 
and irregularities of burning which are not accompanied 
hy variations in the amount of horse-power spent in the 


lump. 
W. E. Ayrton. 
Joun Perry. 


LOCOMOTIVE COALING CRANE — GRAZI- 
TSARITSIN RAILWAY 


Wk illustrate above a crane designed and constructed by Mr. 
Urquhart, locomotive superintendent of the Grazi Tsaritsin 
Railway, South Russia. The crane weighs each box of coal, the 
net capacity of which is 50 poods, or 16°12 cwt. The crane is 
worked by four men at the handles; the empty boxes are 
lowered on to the trucks by a brake. Each crane has four to 
six boxes, so that between trains from 200 to 300 poods are 
ready for delivery when the next engine comes in; this takes 
from fifteen to twenty minutes in loading. The dynamometer, 
shown to an enlarged scale, being arranged for a fixed weight, is 
boxed in on all sides and cannot be tampered with. 


BREWING IN ENGLAND. 
No. V. 
In continuing these articles we cannot do better than 


give a description of the fine sixty-quarter brewery erected 
for Messrs. H. Mitchell and Co.,Cape Hill, near Birmingham. 


Fig. 10 WILSON’S REFRIGERATOR. 
{n our impression of the 21st ult. we published a perspective 


view of this brewery, and we now give further illustrations, 


LOCOMOTIVE COALING CRANE—GRAZI-TSARITSIN RAILWAY. 


| The brewery is erected at the foot of Cape Hill. It is of bold 
| design, and presents a commanding appearance from the 
main road. A large malting adjoins the brewery, built at 
the same time, with extensive cask-washing sheds and ber 
stores. The new offices and stables, which are to be con- 
structed in connection with the brewery, will be placed 
some distance therefrom, so as to avoid any source of 
contamination of the materials in the process of brewing, 
which might be transmitted from these buildings as dust 
or effluvium if too close. The brewery is of red bricks 
with string courses, and moulded bricks are freely used in 
the cornice and panels, and elsewhere. The roofs are of 


}O.O 


TRANSVERSE SECTION THROUGH PIPES 


SECTIONA! PLAN 


Figs, 10a. 


VERTICAL SECTION 
LONGITUDINALLY THROUGH PIPES 


SECTIONS OF WILSON’S REFRIGERATOR, 


slate, with ornamental ironwork at top of the tower. The 
windows are fitted with glazed louvre sashes hung on 
pivots in sections, The malt and hops are taken in through 
the loop on the north side. The racking floor is laid with 
Claridge’s patent Seyssell asphalte. A well on the south 
side of the brewery has been sunk to a depth of 300ft., by 
Mr. Chapman, of Manchester, upon his system. It yields 
an abundant supply of perfectly pure water. 

The plant consists mainly of a cold liquor back, which is 
of cast iron, 20ft. wide and 4ft. deep, placed at the top of the 
building, Figs. 1and2, under theroof. Thehot liquor back is 
of wrought iron, 8ft. Gin. wide and 4ft. 6in. deep, covered 
and heated by steam coils. The mash tuns are of cast iron, 
1lft. Gin. diameter and 4ft. 6in. deep, are fitted with 
internal mashing machines, and externally with Steel’s 
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SIXTY-QUARTER BREWERY.—MESSRS. MITCHELL AND CO. CAPE HILL, BIRMINGHAM. 


MESSRS. SCAMELL AND COLYER, WESTMINSTER, ENGINEERS, 


(For description see next page.) 


OPPER LONCITUDINAL SECTION. 
MALT HOT LIQUOR = 
ROLLS G6 | | COOLER. 
case 
MALT AND HOP STORES 
Freep 
MASH TUN 
BIEER ToRE 
TRACKING] 


CHIMNEY SHAFT. 


2 = 


WOOD'S COOLING WALL. 


WATER OUTLET 
FIG. 9.—PONTIFEX AND WOOD'S COOLER. 


machines, mashing the grain, &c., into the tuns, The 
grains are let out at the bottom of the tuns through valves, 
and are carried by an endless conveyer to the grain tank 
outside the -spapases, from which they are measured into 
the carts, The malt is carried up by the elevator to the 
malt hopper at the top of the building, from which it falls 
over the screen into the rolls, and when ground runs to 
the grist cases placed over the mash tuns, The coppers 
fre 9ft, in diameter; heated by a furnace, are 


WME 
3 ISS 

situated in a separate building. The hop back is 
wrought iron, 14ft. 6in. long and 9ft. wide, and is in the 
same place, The worts are pumped 
the cooler, which is 25ft. long and 18ft. wide, and then 
through vertical refrigerators to large ee ee of | 
wood; it then passes to the fermenting tuns, which in this | 
— of brewing are square and closed at the top. Of | 
these there are seventy-two, about 3ft. Gin. by 5ft. and 8ft, 


in height, The yeast works out through the spouts into | 


FIG 8.—WHEELER’S REFRIGERATOR. 


“8 


YW 


trucks below. Attemporators of a common form are fixed 
in the tuns. The racking vessels are of wood 2Ift. in 


from this building to | length, 15ft. wide, and 2ft. Gin. d 


eep. 

e malting, as before stated, po the brewery, and 
is for 60 qr. steep. . The building is arranged so as to 
allow the ground floor to form a beer store. The “~work- 
ing floor” is placed in the basement, ventilation bein 
provided at both sides of the house by window an 
vacuum shaft ventilators in the centre, through the floors 
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to the roof, where they are fitted with cowls. The barley 
and malt stores are placed over the beer store, and part of 
the upper floor is used as a spirit store ; there are two 
separate loops, one for the barley and malt and one for 
the spirit casks. Advantage has been taken of the slope 
of the ground to allow the beer casks to roll across from 
the racking room to the beer store, and be delivered at the 
opposite side at the level of the drays, thus saving any 
lifting when loading out. There is an extensive yard 
between the brewery and malting, which is laid with 

anite pitching, and is to be covered by a glass -roof. 

he chimney shaft is of red brick, and is 100ft. in 
height. The total length of the building, as shown in the 
plan, is 238ft. Of this, the brewery is 47ft., the ferment- 
ing tun room 109ft., and the racking department 75ft. 
The latter parts of the building are 36ft. in width, and 
the mash tun room is 24ft. by 37ft. The refrigerators are 
of Lawrence's corrugated type, made by Lawrence and Co., 
St. Mary Axe. These refrigerators, Fig. 3, are so 
well known that it is almost unnecessary to describe 
them, and are two in number. They are made 
in very various sizes, but the average area of the 
wort cooling surface is about 2°25 square feet, that 
is 1°12 square feet on each side, for each barrel to be cooled 
per hour. The wort is generally passed on to these coolers 
at from 170 to 180 deg. Fah., and with water at about 
52 deg. they reduce the temperature of the wort to about 
54 deg. at the rate of one barrel per hour to every 
2°25 square feet of surface. When the wort is reduced 
only to about 60 deg. a very much larger quantity can be 
cooled on the same surface. As these coolers stand verti- 
cally they offer the advantage of occupying but little 
space. It will be seen that the work of refrigeration is 
much assisted by refrigeration by evaporation. There are 
several forms of this apparatus, to some of which reference 
will be made further on. 

The contractors for the buildings were Mr. Arnold, 
West Bromwich Ironworks; Messrs, Thornewell and 
Warham, Burton-on-Trent ; cast iron, Messrs, Astbury 
and Co., Smethwick ; wrought iron tanks, Messrs. T. and 
W. Horton, Smethwick; engine and boiler, the Atlas 
Engine Company; Millwright work, Messrs. Oxley and 
Co., Limited ; coppers, Messrs. Keyte ; and the copper 
pipes, &c., Messrs. Bindley and Biggs, of Burton-on-Trent. 

In our impression for the 5th August we showed some 
of the best forms of skimming apparatus as fitted in 
fermenting rounds and squares with simple forms of 
attemporators, and though various forms of attemporators 
have been brought out, there does not seem to be much to 
recommend them in favour of the simple coil of pipes. 

. Those of Messrs. Whitlock and Smale, to which we referred 
in our account last week of the Brewing Exhibition, may 
perhaps have the advantage that they are more easily 
cleaned. 

Of internal mashing machines there are also numerous 
forms, but most are more or less similar to those illustrated 
by the accompanying engravings. Fig. 4 is a mash tun 
and mashing apparatus, as made by Messrs. Pontifex and 
Wood. ‘Fhe mashing machine consists of a vertical spindle 
geared for driving either from the top or bottom of the 
tun. In the illustration it is shown as geared from the 
top, and fitted with a bevel or mitre wheel for driving a 
horizontal shaft fitted with a number of rakes or stirrers. 
The end of the horizontal shaft carries a pinion, which 
gears with and runs on a circular rack within the tun. 
The same machine is sometimes fitted with two horizontal 
shafts at the top, each carrying a handle for manual power, 
instead of one shaft and pulleys for steam power. In 
Fig. 5 is shown another form of mashing machine is 
made by Messrs. Lawrence and Co, In this the horizontal 
masher shaft is supported by a link from the top 
of the vertical shaft, and the circular rack and pinion 
are thus dispensed with. At the extremity of the 
horizontal masher arm is a vertical bar which acts 
as a scraper. In the upper part of Fig. 5 is shown 
a simple form of sparger. It revolves by the 
reaction of the liquor escaping from its perforated 
arms, and is, perhaps, as simple and efiicient as any 
form. A sparger adapted especially for large tuns is 


shown at Fig. 6. Itis made by Messrs. Pontifex and 
Wood for fixing on the vertical shaft of the fixed mashing 
machine in a tun. It is suspended from a ring which 
runs on four rollers revolving upon stud axles in a fixed 
box. The supply of water is delivered to the pan just 
below the rollers. 

The refrigerator or cooler shown in Fig. 7 is another 
of surface cooling type. It is made by the last-mentioned 
engineers, and is known as the cooling wall. 

his cooler .consists of two sheets or leaves of 
thin tinned copper, standing on edge opposite to one 
another, and rivetted together horizontally at stated dis- 
tances ; the spaces between the lines of rivets form zigzag 
channels for the passage of the water between the leaves, 
down the outside surfaces of which the worts trickle in a 
thin film, giving off their heat partly to the water and 
partly to the atmosphere, and are thus cooled before they 
reach the trough or receiver at bottom. The cooling sur- 
faces are, therefore, simply flat copper walls, which can be 
washed down by a hose without difficulty, The water 
spaces are accessible for cleaning, so that the cooler may be 
always kept in its original state of efficiency, avoiding the 


objections which attach to refrigerators which do not afford 
ready access to the water spaces. 

A long run of contact between the tww fluids is obtained 
by means of the zigzag water channels. Each leaf is 
5ft. Gin. high and 6ft. long, presenting on its two sides 
66 square feet of effective cooling surfaces. From 4 to 5 
square feet of effective surface for each barrel of wort to 
be cooled per hour is the allowance in common use for 
rating this description of refrigerator, so that one leaf, 
presenting 66 square feet of cooling surface, should, under 
this rule, be rated at froma thirteen to a sixteen-barrel 
refrigerator. So much latitude is, however, usually taken 
in the rating of a refrigerator, that the makers find it 
more satisfactory to quote for a stated quantity of cooling 
surface. Itis found that to bring the temperatare of the 
worts to within one or two degrees of the liquor, at least 
twice as much surface is required as would oe necessary 
when a slightly greater difference between the cooling and 
cooled liquors can be allowed. 

An entirely different form of cooler or refrigerator by the 
same makers is shown at Fig, 8. In principle it is the same 
as Rayner’s condenser, illustrated in our impression for the 
9thult. The great advantage of this refrigerator is, that ina 
small height and little space a very large area of effective 
cooling surface is arranged, rendering it economical of 
water, and especially to be recommended where that is 
scarce. It consists of a flat pipe made of two thin leaves 
of copper arranged annularly in a continuous flat spiral, 
forming a circular vessel or cooler. The wort is turned 
into the central well, and runs in continually-increasing 
circles along the channel left between the pipes till it 
reaches the outer circumference of the coil, where it runs 
oti. The cooling liquor enters the flat pipe at its outer 
end, and runs along it in the opposite direction to the 
wort till it reaches the centre, where it passes through a 
pipe. The flat pipes are made throughout of tinned 
copper, and stand on a base-piate of cast iron, This 
refrigerator is greater in first cost than some of the others, 
but where there is little height and little space to spare, 
and it is important that the refrigerator should be very 
economical of cooling liquor, it offers considerable ad- 
vantages. 

Many brewers object to the exposure of the wort to the 
atmosphere, to which it is subject by each of the 
refrigerators we have illustrated, and especially by those 
shown at Fig. 3 and Fig. 7. To overcome this 
objection Messrs. Pontifex and Wood have made the 
refrigerator shown at Fig. 9. In this a number 
of hollow walls are cast with a cooling flat, and made to 
connect at their alternate ends by channels, as shown at 
AA Fig. 9. The cooling water enters one of these walls 
and traverses the whole of them in a direction opposite to 
the movement of the wort, which takes place between the 
walls as indicated by the arrows. The wort thus leaves 
the condenser near where the fresh cold water enters. The 
flat is covered over to keep atmospheric impurities from it. 
We do not see why the Wheeler refrigerator, Fig. & 
should not be covered in so as to prevent contamination by 
atmospheric impurities. This refrigerator, Fig. 8, 1s 
easily cleaned, but for facility for cleaning there is 
nothing so good as that shown at Fig. 3 or at Fig. 7. 
In order that wort may be protected from atmospheric 
impurities, and that the water used for cooling purposes 
may be used as brewers’ liquor, an economy which is some- 
times a matter of great importance, and in order that the 
heat given up by the cooling wort may be utilised, Messrs. 
H. Wilson and Co., of Stockton-on-Tees, have brought 
out the refrigerator shown in the annexed woodcuts, 
Figs. 10 and 10a. In this case circular tubes are used so 
as to secure sufficient strength to permit the cooling 
water to be pumped through them from the well to the 
copper. As will seen from our illustration the main 
vessel is an oblong square, divided across with spaces of 
5in. to 6in.; into these sub-divisions are placed the water 
tubes, in sets of eight, the tubes being secured to a plate 
at one end which is attached to the side of the main vessels 
with two bolts. The water service channel runs along the 
outside, having divisions and branches leading to each set 
of tubes. The connection between the tubes and service 
channel is made by the same two bolts and elastic washers. 
The water entering at one end of the vessel, passes into 
the first row of tubes, and turns in the box to which the 
other ends of the tubes are secured, and coming back 
through the second set is discharged into the service 
channel, and so into the next set of tubes, until it reaches 
the end of the vessel and passes into the waste pipe, boiler, 
or cistern, as may be required. 

The wort enters into the middle or the first division at 
the end of the vessel opposite to that at which the water 
enters, and traversing right and left, sinks and passes into 
the next space through the openings at the end and bottom 
of diap ; rising on the other side it moves from the 
end to the middle of the next division, and passes through 
the opening in the top of the plate, and so on, sinking or 
rising, and moving from middle to side, and vice versd 
alternately until it reaches the last compartment, which 
ae without tubes holds the thermometer and overflow 
valve. 

There are, it will be seen, some advantages attached to 
the use of this form of refrigerator, which, it may be 
remarked, is on the same principle as the Gregory refrige- 
rator, though an improvement upon it, These are, perhaps, 
sufficient by way of examples of this class of brewing 
apparatus, 


THE NEW TAY BRIDGE. 


Iv our impressions of the 4th and 11th inst. we gave general 
and detail drawings showing Mr. Barlow’s design for the new Tay 
Bridge. On page 386 we give the completing illustration of this 
important structure. The mode of erection to be adopted 
presents few features of novelty, except where the large girders 
of 245ft. and 227ft. span are to be erected as shown at the 
lower corner of the illustration on page 386. For this purpose 
temporary iron stagings, in the form of a lattice girder 
loaded at top, and carried by two supports bolted to the 
piers, as shown, will be employed, instead of erecting the girders 
on staging, or floating them into place, Three sete of staging 


will be employed, so that one set is in course of removal while 
two sets are in actual use, the staging to be floated into place, 
The old bridge, so far as it exists, and with the exception of the 
girders, which are to be utilised, will be ‘at the disposal of the 
contractors, Messrs, Arrol and Co., for purposes of erection, 
The transference of these girders will be a work requiring care, 
as the existing structure will not bear much lateral strain, 

The wrought iron, of which the new girders and other parts 
are to be constructed, is to have a tensile resistance of 22 tons 
per square inch, with 6} per cent, of elongation in a length of 
Sin. All the rivet holes in the girders are to be drilled. The 
cast iron is to be good, soft grey iron, capable of bearing a load 
of 7 ewt. at the centre of a bar lin. square on supports 36in, 
apart. All ironwork below water is to be heated to 700 deg, Fah., 
and dipped in tar, and all above water to be coated as finished 
with hot boiled linseed oil. The principal part of the brick- 
work above water in piers and parapet is to be of red pressed 
bricks, but the facing of the cutwaters, &c., are to be of blue 
vitrified bricks, capable of bearing 250 tons per square foot, 
English bond to be used in all cases. The Ashlar work is to be 
of Arbroath stone. The mortar is to be two of sharp sand to 
one of unslaked lime equal to Barrow-upon-Soar Lias limestone, 
and the Portland cement is to be ground, so that only 10 per 
cent. remains on a sieve of 5800 meshes to the square inch, or 
75 to the lineal inch. The wood for the parapet is to be Ameri- 
can heart oak. Cement for testing is to be gauged with three 
times its weight of dry sand, which will pass through a sieve of 
400 meshes to the square inch, but be retained on one of 900 
meshes, Sand and cement are to be mixed dry, and then mixed 
with 10 per cent. of the weight of water. The test blocks are, 
after being made and kept in a damp atmosphere, to remain in 
water twenty-eight days, and then sustain 170 1b. per square 
inch. Cement mortar will be made with two of sand to one of 
cement. Concrete will be made of six of gravel and sand to one 
of cement or lime, according to circumstances, and laid in 
layers of from 12in. to 18in, Temporary cylinders are to be 
attached to the top of the permanent cylinders to enable the 
building of the brick shaft to be carried on below high water. 
The cylinders will be lowered from and steadied by staging. 
Air pressure apparatus is to be employed if necessary, and as 
soon as a cylinder is placed on the river bed, excavation is to be 
commenced by subaqueous means The cylinders are to 
be weighted by brickwork built up on an internal ring, 
and other weights added externally, each pair of cylinders 
to be sunk as nearly simultaneously as possible. When down 
they are to be filled 10ft. with concrete in 18in. to 24in. layers, 
and after seven days water is to be pumped out, and brickwork 
built in and filled with concrete to the top. Each cylinder or 
pier, when sunk to position, is to be tested with a weight of from 
1560 tons on the largest to 200 tons on the smallest, and left 
fourteen days, during the latter four of which no subsidence 
must take place. If subsidence does not stop in ten days the 
pier must be sunk and special measures taken, 

Rails weighing 75 lb. per yard, and those from the old viaduct, 
are to be used in chairs on transverse wood sleepers. Ballasting is 
to be not less than 1ft. 7in. thick maintained 5in. below top of 
rails, and to be of good sharp gravel over arches, and good ash 
ballast over iron floor. The line of the new viaduct is 60ft. 
westward of the centre line of the old viaduct, and the new piers 
will be exactly opposite the existing piers. The piers of the 
thirteen largest spans of the old bridge are founded in wrought 
iron cylinders, sunk into the bed of the river, and filled with 
concrete. These cylinders Mr. Barlow proposes to leave where 
they are, as their removal would disturb the bed of the river to 
so great a depth as to endanger the new foundation, and espe- 
cially as it would be necessary to use dynamite or some explosive 
substance to get them away. Mr, Barlow further explains that 
as the new piers will each be founded on two cylinders of less 
diameter than the single cylinder used in the old piers, and as 
the centre line of the same piers is exactly opposite to the old 
ones, the construction of the new piers will form no greater 
obstruction to the waterway and navigation than that which 
already exists. Twenty-five of the eighty piers of the old Tay 
Bridge will be left standing after the new bridge is built, 

The spans will be eighty-five in number, nearly corresponding 
to those of the former bridge, and the total length of the viaduct 
from the Fife shore to the junction with the brick arches referred 
to will be 10,515ft. 6in., or within a few feet of two miles long. 
From the Fife shore the new viaduct is proposed to start at a 
point 60ft. west of the existing shore abutment. Four brick 
arches of 50ft. span will first be made, from which point the 
structure will consist of wrought iron piers resting on brick and 
concrete foundations. As in the old bridge, the central spans 
will be thirteen in number, namely, eleven spans of 245ft., and 
two of 227ft. On these spans the line—which will be double 
throughout—will run on the level of the bottom boom of the 
girders, as was the case formerly, and the girders will be of the 
bowstring type, as shown in our illustrations of the 4th inst., and 
have a maximum depth of 28ft. 9in., and a minimum depth of 
20ft. 3in. The level of the under member of four of those 
girders will be 77ft. above mean high water, being thus 11ft. 
lower than in Sir Thomas Bouch’s work. To reach the point 
where the summit level is attained there will be, counting from 
the brick spans already referred to, one span of 118ft., ten 
spans of 129ft., and thirteen spans of 145ft. 

The contract for the erection of the new bridge. which has 
been placed with Messrs. William Arrol and Co., of Glasgow, 
involves an expenditure of £700,000, which is understood 
largely to exceed the estimate under the Act of Parliament 
obtained last session for the re-construction of the bridge, Messrs, 
Arrol and Co, are at the present time engaged building the via- 
duct over the Southesk for the Arbroath and Montrose Railwa; 
Arrangements are made for the use of ground on the south side 
of the Tay, but it is understood that all the principal works are 
to be carried on in Dundee. The work is to be begun at once, 


SALT NEAR FLEETWOOD.—A short time ago, during some boring 
operations at Preesal, near Fleetwood, the men came across a deep 
bed of rock salt. The investigations were extended ; samples were 
sent for analysis, and the result has been that a company has 
been formed, principally Glasgow and Middlesbrough merchants. 


THE PHOSPHOR Bronze.—A private trial trip of this steam 
launch, the ape rty of the Phosphor Bronze Company, Limited, 
London, too! place in the Thames, off Westminster, on Tuesday, 
22nd inst. This small vessel is built entirely of phosphor bronze, 
and her length is only 35ft., her beam being about 6ft., and she 
attained a speed of 124 miles per hour, which, considering her size, 
is a good performance. The chief object of the company in having 
so small a craft built was to test the rigidity of phosphor bronze 
sheet and angle pieces used in the construction, prior to having 
boats built on a larger scale, the results having been beyond the 
company’s expectation as regards rigidity, absence of vibration, 
and the speed attained. As we understand that the cost of phos- 
phor bronze boats will not much exceed that of those made of 


steel, and as the metal is not subject to corrosion like iron or 
steel, and also retains its value, its use for steam launches 
torpedo boats may be expected to extend, 


and 
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RAILWAY MATTERS. 


' Tur number of miles of railway open at the end of 1880 in 
Australia are—New South Wales, 8194; Victoria, 1199; South 
Australia, 667; Queensland, 6334; Tasmania, 1724; Western 
Australia, 90; New Zealand, 1258, Total, 48604. 

Durinc the nine months ending 80th September last, 969 
failures of tires, 3 of wheels, 6 of tunnels, bridges, viaducts, 
culverts, &c,, and 458 of rails; 44 cases of trains running through 
gates at level crossings; 24 of the flooding of portions of the per- 
manent way; 21 slips in cuttings or embankments; 1 fire in a train; 
and 2 other accidents on the railways of the United Kingdom 
caused no personal injury. 

THE tunnel through the Col de Somport, near the Pic du Midi, 
in the Pyrenees, to which we have previously referred, is probably 
the next large work which will be undertaken in France. Its 
importance may be gathered from the fact that it will shorten the 
railway distance between Paris and Madrid by sixty-two miles, the 
Spanish line passing by way of Ayerbe, Caldearenas, Jaca, and 
Confranc, leading on the French side into the Gave de Aspe valley 
and Oléron. It es also considerable political importance. 

A NEw iron twin-screw dredger of 700 tons, built and engined 
by Messrs. W. Simons and Co., was launched on the 23rd inst. 
complete from their works at Renfrew. It is named Neptune of 
Fleetwood, and is the property of the Lancashire and Yorkshire 
Railway Company, and is intended for the improvement of the 
ports in connection with their line. The Neptune is fitted with 
compound engines of 100-horse power and two boilers, and is the 
second dredger constructed by this firm for the Lancashire and 
Yorkshire Railway Company. It has been built under the direction 
of Messrs. Douglas Hebson and W. G. Ramsden, C.E., Liverpool. 

IN reporting on the collision which occurred on the 11th August, 
at Ticehurst-road Station, on the Tunbridge and Hastings branch 
of the South-Eastern Railway, Major-General Hutchinson says 
that this collision is to be primarily attributed to the 8 o’clock 
ordinary train from Hastings having been allowed to leave Etching- 
ham Station before ‘‘line clear” had been received from Tice- 
hurst-road Station. Notwithstanding this, however, and some 
error by the engine driver in observing the signals, the driver, had 
he been provided with a continuous brake, could probably have 
avoided the collision. The up distant-signal at Ticehurst-road, 
only 525 yards from the up home-signal, is not sufficiently distant 
for a line on which express trains run. 

Or the 392 axles which failed on our railways during the first 
nine months of this year, 198 were engine axles, viz., 182 crank or 
driving, and 16 leading or trailing; 20 were tender axles, 1 was a 
carriage axle, 151 were wagon axles, and 13 were axles of salt vans; 
73 wagons, including the salt vans, belonged to owners other than 
the railway companies, Of the 182 crank or driving axles, 120 
were made of iron and 62 of steel. The average mileage of 112 
iron axles was 194,209 miles, and of 57 steel axles 178,931 miles, 
Of the 458 rails which broke, 348 were double-headed, 103 were 
single-headed, 3 were of the bridge pattern, and 4 were of Vignoles’ 
section; of the double-headed rails, 251 had been turned; 245 
rails were made of iron and 213 of steel, 

Ir will be remembered that a short time ago two London and 
North-Western Railway trains ran off the line near Leeds in three 
days. According to Major Marindin’s report on these accidents, 
both must be attributed to the sharpness of the curve. It is a dis- 
grace to railway engineers that a Board of Trade official should 
have to say of a piece of main line railway that it is ‘in its present 
state, clearly unfit for any passenger trains to run over, and is 
certainly dangerous for the passage of vehicles with long wheel 
base.” In the second case the speed of the train was not high, 
and yet the leading carriage was broken up, so that the value 
of a brake which would, by coming into action immediately a coup- 
ling is broken, prevent the rear part of the train from telescoping 
into the front part has here another proof. 


New railway schemes increase. At Glossop efforts are being 
made for the extension of the Lancashire and Yorkshire Railway 
from Holinfirth to Staleybridge, connecting Glossop also there- 
with by a branch line through Hollingworth. This would shorten 
the journey from Holmfirth to Manchester by thirty miles, and 
open up direct communication with the South Yorkshire coalfields, 
and also shorten the distance with Wakefield, Barnsley, and Hull. 
The people of Staleybridge are in favour of a more direct route 
through Millbrook to Holmfirth, leaving out the Longden and 
Glossop dales. There is a rumour, for which we can find no founda- 
tion, that the Midland Railway Company is arranging for the 
purchase of the entire undertaking of the Manchester, Sheffield, 
and Lincolnshire Railway. It is stated, however, that the com- 
—_ is anxious to purchase the Lincolnshire branch from 

Ancoln to Barnsley, with running power to Grimsby. The Mid- 
land has been pushing its passenger traffic in that direction ; 
but it would be curious to find the Manchester, Sheffield, and 
Lincolnshire helping the Midland to cut them out in its—the 
Manchester, Sheffield, and Lincolnshire—district. The first 
vassenger train on the Hull and Barnsley line was run on Wednes- 

y from Barnsley to Howden, 

DurtnG the nine months ending the 30th September the follow- 
ing accidents were reported:—43 passenger train collisions, by 
which 8 passengers and 3 servants were killed and 373 passengers 
and 15 servants injured; 57 passenger and goods trains collisions— 
1 servant killed, 158 passengers and 35 servants injured; 17 goods 
trains collisions—1 servant killed and 29 injured; 2 cases of trains 
coming in contact with projections from other trains—2 passengers 
and 1 servant injured ; 60 cases of passenger trains leaving the 
rails—l passenger killed, 51 passengers and 2 servants were 
injured; 13 cases of goods trains, engines, &c., leaving the rails— 
5 servants were injured; 15 cases of trains travelling in the wrong 
direction through points—2 servants killed, 14 passengers and 11 
servants injured; 11 trains ran into stations or sidings at too high 
a speed—45 passengers and 1 servant were injured; 126 cases of 
trains running over cattle—46 horses, 29 beasts and cows, 86 sheep, 
and 4 donkeys being run over and killed; 44 trains ran through 
level crossing gates; 4 cases of bursting of boilers or tubes— 
3 servants injured; failure of 392 axles—injury to 1 servant; 
1 failure of brake apparatus--injury to 14 passengers and 4 
servants; 11 failures of couplings—16 passengers and 4 servants 
injured; 3 fires at stations, bridges, or viaducts; and 1 train struck 
by timber being loaded, and a passenger killed, 

THE formal inspection of the line of tramways between 
Leamington and Warwick took place on the 17th inst. by Major- 
General Hutchinson, R.E., of the Board of Trade. The works, 
which were designed and carried out under Mr, E. Pritchard, C.E., 
were commenced in the latter part of June, 1881, and completed 
last month, the contractor being Mr, John Fell, of Leamington, 
The scheme comprises a single track, commencing at a point near 
the Avenue Station of the London and North-Western Railway 
Company at Leamington, and terminating at a point in High- 
street, Warwick. The length of the route is a little under three 
miles, and there are five turn-outs, or passing-places, The 
narrow places, or those points of the road which weed not permit 
of the statutory width of 9ft. Gin. of intervening space between the 
kerb-stone and the nearest rail, eccurs only in two instances, viz., 
Emscote Bridge over the river Avon and Smith-strect. The former 
difficulty was overcome by the construction of overhanging foot- 

ths of wrought iron on either side of the bridge, and the latter 

y the construction of the tramway on one side of the street. The 
permanent way is the Barker system, which consists of rolled steel 
rails 34 1b. weight per lineal | secured by cotters to cast iron 
continuous sleepers, 90 1b. per lineal yard, the sleepers resting upon 
a concrete bed. The gauge of the tramway is 4ft. 8hin., the road, 
in addition to passing-places, being paved for a width of 8ft. In 
Leamington wood paving was used, and in Milverton granite 
paving, and in Warwick the paving consints of granite, slag blocks, 
and macadam, The cost of construction, inclusive of every eXpen- 
diture, represents some £4500 per inile »f single rome, 


NOTES AND MEMORANDA. 


In the Australian colonies there were at the end of December, 
1880, the following numbers of miles of telegraph lines in course of 
construction :;—New South Wales, 5014; Victoria, 132; South 
Australia, 515; Queensland, 567. Total, 17154. 

THE following are the areas in square miles of the Australian 
colonies:—New South Wales, 310,9374; Victoria, 87,884; South 
Australia, 903,690; Queensland, 669,520; Tasmania, 26,215; 
Western Australia, 1,024,000; New Zealand, 105,342. Total, 
3,127,5884. 

THE population of the Lagos settlement is 75,270, against 60,221 
ten years ago. Of these only 117 are “‘whites;” 12,639 are classed 
as “persons engaged in commerce,” while 5592 are ‘traders, 
mechanics, manufacturers, and artisans.” Farmers and agricul- 
tural labourers number 11,083; fishermen, 5695; other labourers, 
6026; 45 of the whites are British, 9 French, and 45 German. 

THE main chain of the Caucasus which crosses the great isthmus 
between the Black Sea and the Caspian, from north-east to south- 
west, and separates Europe from Asia, extends on a line of 
more than 1000 miles from its extremity in the neighbourhood of 
Anapa, at the entrance of the Sea of Azof and Baku and the 
Peninsular of Apscheron out into the Caspian. The crest averages 
a height of about 11,000ft., and several of its peaks rival the 
loftiness of the Kazbek, one of them, the Elbruz, overtopping it 
by at least 1200ft. 

A SMALL cargo of vermilion upon being analysed in Germany, 
turned out to be red oxide of lead coloured by eosine. This, the 
Oil and Colour Journal says, is an entirely novel sophistication. 
The eosine was separated from the oxide of lead by digesting the 
product for twenty-four hours in very strong alcohol. A much 
shorter time is sufficient to colour the spirit enough to enable an 
expert ehemist to detect the presence of this splendid organic 
px in matter. Another kind of ‘‘ vermilion ” consists entirely 
of peroxide of iron, prepared especially to imitate the brilliant and 
costly sulphide of mercury, which it does very well, and is largely 
used in England, France, and America, 

THE American agave furnishes a very strong fibre which might 
be employed for many purposes, if suitable machinery for the 
purpose were made, It has long been put to many uses by the 
natives of Southern Mexico and Yucatan, and coarse thread of 
great strength has been made from it elsewhere. There are several 
varieties of the useful plant, but the leaves containing the fibre 
also contain a good deal of gum and silica. It has, however, been 
found that the fibre of some varieties can be divided so finely as 
to be woven with silk. The fibre at present imported into London 
is prepared by hand, but machinery for the purpose is required. 
Perhaps the makers of rhea preparing machines can modify their 
machines for this purpose. 

Ara meeting of the Chemical Society on the 17th inst., Mr. E. 
Wethered read a paper entitled, ‘‘On the Chemical Action of 
Decomposing Vegetable Matter on the Rock-forming Sediment of 
the Carboniferous Period.” The carboniferous rocks of the West 
of England above the limestone consist of an alternation of 
arenaceous and argillaceous strata with seams of coal. The 
arenaceous strata are of two types—the millstone and the Pennant 
grit. In almost every case the argillaceous strata immediately 
follow seams of coal, ard in the exceptions where a grit occupies 
this position it becomes in contact with carbonaceous matter more 
or less argillaceous. In this paper the author endeavours to show 
that the argillaceous rocks as compared with the Pennant grit 
have been originated by the action of certain gpa of decompo- 
sition, given off from decomposing vegetable matter, on the 
original sediments of which the rocks have been built up. 

THE committee on photometric standards have presented their 
report to the Board of Trade. They find that the method of 
taking the average of three consecutive candle determinations to 
indicate the illuminating power of coal gas does not yield satisfac- 
tory results. Not only do sperm candles exhibit intrinsic differences 
which unfit them for use as a standard, but the method of using 
them permits of variations which introduce serious errors into this 
mode of testing the illuminating power of coal gas. After a series 
of experiments with various photometric standards submitted to 
them, the committee recommend the adoption of Mr. A. G. Vernon 
Harcourt’s air-gas flame, in which the combustible gas is a definite 
mixture, prepared by the operator, of air and the vapour of light 

troleum. The gas is burnt at a definite rate from a jin. orifice 
in a brass burner, and the height of the flame is adjusted to 24in. 
At the same time they recommend that in official documents the 
quality of light furnished by coal gas, as shown by Mr. Harcourt’s 
lamp, should be expressed as heretofore in standard candles. 

THE land measure of Tunis is called mechia, and corresponds to 
the zouidja of the Kabyles and the djebda of the Arabs of the 
Province of Constantine. It is equal to about 11 hectares 
(27 acres), estimated at the quantity of land which a yoke of oxen 
can cultivate in a season. There are no measures of distance, the 
Tunis natives reckoning simply by a day’s march. The measures 
of weight and bulk in use are the métal, coffis, ouibe, and soss, At 
Tunis the métal is equivalent to 16 kilogrammes, at Monastir to 18, 
at Sfax to 19, at Djerba to 32. The coffis evinces the same 
curious get ogg: being equivalent to 600 litres (1 litre=1} pint) 
in some places, while in others it is double that quantity. The 
usual measure in vogue for selling oil is that of 16 soss, or 58 litres, 
and for cereals the ouibe, equivalent to 12 soss. Textiles are 
measured according to the nature of the material. English 
cottons, for instance, are sold by the dra-arbi, equal to 484 milli- 
metres, Turkish silks by the dra-turki, or 637 millimetres, and 
Andalusian cloth by the dra-audaluci, or 667 millimetres. 

THE atomic weight of bismuth formed the subject of a paper 
read on the 3rd inst. before the Chemical Society, by M. M. P. 
Muir. Dumas, by the determination of the chlorine in bismuthous 
chloride found the atomic weight of bismuth to be 210°44. 
Schneider, by converting the known weight of bismuth into the 
nitrate igniting and weighing the oxide, came to the number 
208005.  Recalculating these numbers with the more recent 
atoinic weights, we have—Dumas, at w, 209°86; Schneider, at 2, 
207°5. The author has for some time been engaged in revising 
the atomic weight of bismuth, but stated that his results so far 
are more negative than positive. He gives some results in the 
present paper, obtained by the analysis of bismuthous chloride, 
Schorminting the chlorine volumetrically—full details of the method 
are given. He obtained a mean number 211°58; gravimetric 
analysis indicated 209°35, mean 21046. The differences between 
the various numbers are, however, too considerable, and the 
author hopes to obtain better results by the synthesis of bismuth- 
ous iodide, 

A PAPER on the ‘‘steeping” of barley was read at the last 

ting of the Chemical Society by E, J. Mills and J, Pettigrew. 
The authors have carefully investigated the action of distilled 
water and of water containing known quantities of calcium sulphate 
and calcium carbonate on barley ; the temperatures varied from 
4deg, to lldeg. C, The general results obtained are that water in 
which ‘barley has been steeped contains at least two albuminoid 
bodies, one of which is thrown down by metaphosphate—a quantity 
of sodic metaphosphate is covered with acetified water and occa- 
sionally shaken ; the clear liquid over the undissolved salt is the 
reagent—in the cold, the other only on boiling. The first of these 
is almost wholly kept back within the grain by a gypsum solution 
and to a less extent by a chalk solution. The general effect of a 
calcic solution is to keep back the nitrogenous matter within the 
grain, but to increase the total amount of matter extracted, The 
authors examined the Burton water from Lichfield, which is in 
much demand for steeping and attribute its value to the nitrates 
it contains, which stimulate the germination, On the whole the 
authors recommend for steeping & water — 0'1 per cent. 
of gypsum and a small Lp hel calcic nitrate. They suggest that 
with soft waters, just e#6h8h water should be used to saturate the 
grain and no more: 


MISCELLANEA. 


Tue large steel bridge over the Ganges for the Oude and 
Rohilkund Railway is to be built by the Patent Shaft and Axle- 
tree Company, and the whole of the steel, about 6000 tons, will 
be supplied from the Landore Siemens Works. 

On Wednesday intelligence reached Birmingham of the death 
from apoplexy of Mr. Joseph Nettlefold, at his northern residence 
near Pitlochry, Perthshire, on Tuesday. Mr. Nettlefold was for 
some time the partner of Mr. Joseph Chamberlain, President of 
the Board of Trade, and since their enormous screw manufactories 

sed into the hands of a company under the title of Nettlefolds 
Limited), deceased has acted as chairman of the directorate. 

WE have received a copy of a catalogue with well executed 
engravings and full descriptions of the injectors, ejectors, and ele- 
vators made by Mr. Alexander Friedman, of 15, New Broad-street, 
E.C. The apparatus is shown as applied for feeding all kinds of 
boilers, as pi sare for raising water and other fluids, as bilge 
water ejectors, as ventilating apparatus and as chimney blast 
apparatus. The apparatus is shown as fitted to ships and for 
ys up to tons per hour. To this application of the 
ejector particular attention is drawn. 

A NOVEL pair of scissors has been devised by Herr Sievert, of 
Dresden. The blades are represented by two circular steel knives, 
which slightly overlap at the edges, and are pressed together by 
two are, springs. ‘The knives are fastened to a pair of wooden 
rollers, with india-rubber rims, which grip and guide the cloth or 
paper as it passes between the knives, so that the latter may cut 
straight. ese cutters are carried by two handles or levers which 
are held in the hand, and the cutting is effected by pushing the 
scissors forward, so as to cause the rollers to revolve. 


A PRACTICAL proof of the perfection to which the electric light 
apparatus as applied to open spaces has now been brought, was 
afforded last week by Messrs. Hammond and Co., electrical 
engineers, of London. On Monday night they accepted a contract 
to light up by means of the Brush electric lamps the roads at 
Worksop, on the occasion of the Prince of Wales’ visit to the 
Duke of Portland, at Wellbeck, and although a special engine had 
to be provided and nearly three miles of wire hung, the work was 
completed by Saturday night, when the lights were a perfect success, 


‘“*Berty’s Electrical Directory of England, the electrician’s 
vade mecum, containing a complete record of all the industries 
directly or indirectly connected with electricity and magnetism, 
and the names and addresses of manufacturers,” is the name of a 
directory about to be published by Mr. J. A. Berly, 16, New 
Bridge-street, E.C. The value of a directory of this kind will be 
best individually estimated by those interested in electrical pro- 
gress, inventions, applications, and manufactures. We would 
= that the titles of books on the different subjects might be 
added. 

A‘ FIRE, which at one time promised to be most disastrous, 
occurred at the Severn Tunnel Works this week, through a man 
igniting a cask of naphtha, and a good deal of damage was caused, 
but not to interfere seriously with the progress of this great work. 
The tunnel will lessen the London route from Wales by 30 miles, 
but there is work for several years yet. A seam of coal has been 
struck in the tunnel, and the fact is a suggestive one. We may 
have under-sea workings inaugurated by the Severn Tunnel. This 
= a favourite idea for some time with certain geologists in 
Wales. 


A ROUMANIAN mechanic, Traiano Feodoresen, recently sub- 
mitted to the Chamber at Bucharest a project of a submarine 
vessel, and after examination of this by a committee the Govern- 
ment was authorised to meet the expense of construction. The 
vessel is to be capable of moving under water, at a depth of 
30 metres, for twelve hours, without requiring renewal of air. 
Steam is the motor, and the speed is greater than that of sailing 
vessels. The vessel is simply sunk by opening certain valves, but 
return to the surface requires more complex operations. An 
electric light will render objects distinguishable at 30 or 40 metres. 
For renewal of air it is not necessary that the vessel rise to the 
surface; an apparatus, WVature says, can be sent up, which, by 
actuating a pump, forces air into suitable receivers. 


Mvcu morecareand ability areemployed by our engineering manu- 
facturers in preparing and compiling the catalogues of their produc- 
tions than was the case evena few years ago. It is recognised that 
purchasers want to know a little more of the construction of the 
machinery and apparatus than is to be learned from perspective 
views and very incomplete descriptions, consisting chiefly of mere 
unsupported statements of the capabilities of the things referred to, 
A catalogue of the manufactures of Messrs. Beck and Co., of Great 
Suffolk-street, S.E., illustrating their hydraulic, sanitary, and 
other fittings, of which a copy has been sent us, is an example 
of the improved modern, well-illustrated, descriptive book. 
Special attention is directed to their new water supply fittings, 
including standposts, penstock and sluice valves, hydrants, pumps, 
and fittings for sewerage works. 

WRITING upon the new methods of making worts from raw grain, 
the Brewers’ Guardian remarks that :—‘‘ Large and experienced 
manufacturers of glucose conduct their processes with such skill 
and regularity that they ensure obtaining a product of constant 
composition, but if brewers undertake this conversion for them- 
selves it is not to be expected that they can obtain—at all events 
at first—products of the same regular composition. In the con- 
version of raw grain by acids, there are other conditions of success 
over and above the question of obtaining large extracts, for there 
is no doubt that in this respect the process offers considerable 
economical advantages. Until science has thrown more light on 
the exact changes which take place in the conversion of starch 
into sugar by the agency of mineral acids, brewers will do well to 
approach the subject with caution ; but in saying this we have no 
wish to deter any from taking a step in this direction, for we 
believe the future of brewing will’ be greatly influenced by a correct 
appreciation of the advantages to be obtained by its adoption.” 

WE learn from official publications that extraordinary eniter- 
prise still characterises the French public works department for 
coast and inland navigation. The expenditure, under the new 
public works law, to the 30th September last, was £4,391,799 for 
the improvement of rivers, £6,218,110 for canals, and £6,812,988 
for port and harbour improvements. Of these sums £1,245,263 
were expended during the three months ending 30th September 
last, which is about one million sterling more than was expended 
during the same period last year. Amongst the more important 
of the works in progress are the improvement of the Rhone, of 
the Sadne, and of the Seine, the consti:uction of the Canal de 
l'Est and the Canal de l’Oise 4 l’Aisne ; the junction of the Doubs 
to the Sadne; the improvement of the canal of the Ardennes, and 
from Mons to Paris; and the port and harbour works at 
Dunkerque, Boulogne, Calais, Havre, Rouen, St. Malo, St, 
Servan, St. Nazaire, Bordeaux, Cette, and Marseilles, 


Ata meeting of the Bath Microscopical Society, held on the 
1st inst., Mr. Braham, F.O.S., introduced a new microgoniometer 
for measuring the angles of crystals, and gave an interesting 
address on the transparent crystals formed by the action of metals 
on<arbon disulphide. Mr. Braham had sealed up in glass tubes 
fifteen different metals in carbon disulphide, and had subsequently 
examined them under the microscope. One year from the date of 
sealing them there were appearances of incipient crystallisation in 
most of the tubes. After two years’ rest the tubes containing 
gold, antimony, and bismuth, showed transparent crystals, the 
shape of which coincided to the form which carbon takes in the 
diamond. He gave it as his opinion that it was impossible to con- 
ceive the time large diamond crystals had taken to form, and 
their purity depended on circumstances of large masses of matter 
in # solution crystallising heterogeneously intil nothing but the 


tits element was left, and that slow process of formation 
ages completed #4, 
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THE NEW TAY BRIDGE 
MR. W. H. BARLOW, F.R.S., ENGINEER. 
(For description see page 384.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyverau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tse Wittmer and Rocurs News Company, 
Street, 


1, Beekman- 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


A. leading article answers your question, 

J. N. T.—For information concerning the Griscom motor, apply to the 
Electro-Dynamic Company, Philadelphia, U.S.A. 

A Srupent.—The quantity of water which will reach the junction of the two 
pipes per minute is unaffected by the presence of the junction, and will be 
about 666 cubic feet per minute. We presume that the 24in. pipe is 
continued on to reservoir No. 2. The 4hin. pipe tapping the 24in. pipe will 
always be full, and assuming the fall to be 60ft. in the mile, it will dis- 
charge about 22 cubic feet per minute. The reservoir No. 1 will lose 666ft. 
per minute, reservoir No. 2 will receive 666 —22 = 644 cubic feet, and 
reservoir No. 3 will get 22 cubic feet—all approximate jigures. 


PATRICK MILLAR, OF DALWINSTON. 
(To the Editor of The Engineer.) . 

Sir,—I shall be much obliged to any reader who will give me some 
information concerning the life of William Patrick Millar previous to the 
year 1786. I want more especially to know his birthplace, parentage, 
and occupation. L. M. 

Barnsley, November 21st. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the varwus railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance): — 

Hals-yearly (including double numbers)... .. «. £0 148. 6d, 
Yearly (including two double numbers)... .. «. £1 98. Od, 
credit occur, an extra charge of two shillings and sixpence per annum will 
abroad, 


be made, THE ENGINEER 1s registered for transmission 

Cloth Cases for binding Tue Encinrer Volume, Price 2s. 6d each. 

Many Volumes of Tur Encineer can be had price 18s. each 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive Tuk ENGINEER weekly and 

t-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

t, France, Germany, Gibraltar, Italy, Japan, alta, Natal, 
Netherlands, New Brunswick, Newfoun d, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London.— Austria, Buenos Ayres, and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
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ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur ENGINEER, 168, Strand, 


MEETINGS NEXT WEEK. 

Tae Institution or Civit Nov. 29th, at 8 p.m.: 
Paper to be discussed, ‘‘ Forces and Strains of Revoil in the Elastic Field: 
Gun Carriage,” by Mr. Henry Joseph Butter, M. lust. C.E. 

CugmicaL Sociery.—Thursday, Dec. Ist, at 8 p.m.: Ballot for the 
election of Fellows, and a paper by Dr. Armstrong, entitled ‘‘ Researches 
on the Laws of Substitution in the Naphthalene Series,” will be read. 

Socrety oF Arts.—Monday, Nov. 28th, at 8 p.m.: Cantor Lectures. 
‘Some of the Industrial Uses of the Calcium Compounds,” by Thomas 
Bolas, F.C.8. Lecture Il.—Lime. The calcination of the carbonate in 


Wednesday, Nov. 30th, at 8 p.m.: Third ordinary ——. “The Distri- 
bution of Time b: a System of Pneumatic Clocks,” by 

Lord Alfred 8. Churchill will preside. Friday, Dec. 2nd, at 8 pm.: 
Special meeting. Discussion on the Society of Arts Patent Bill. The 
discussion will be opened by Sir Frederick J. Bramwell, F.R.S., chairman 
of Council, who preside. 
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THE COMBINATION OF MANUFACTURERS, 

Our recent article on “Competitive Tenders” appears 
to have called some attention to this subject, especially 
with reference to the promotion of an Association of Con- 
tractors, Our contemporary, the Contract Journal, which 


- appears to have previously mooted this idea, has reprinted 


our article in full; and makes what seems to be a happy 
suggestion, viz., that the authorities of the Crystal Palace 
should hold an exhibition there of contractor’s plant, and 
should organise a congress of contractors, somewhat 
resembling that recently held at Liége, to accompany it. 
Contractors’ plant is a branch of engineering in which 
much has been done, and about which little is known, 
and such an industry would, therefore, be very suitable 
for an exhibition of the kind patronised at the Crystal 
Palace. The interest would be much increased if the 
cranes, excavators, and other appliances could be seen in 
operation. The directors of the Palace would surely be able 
to find in their grounds some site where excavation would 
be advantageous, especially if effected at a nominal cost; 
and the spectacle of half-a-dozen diggers and cranes, com- 
peting with one another as to the number of yards they could 


raise and shift per hour, would be found, we believe, quite 


as attractive as the well-known implement trials of the | ha 


Royal Agricultural Society. If the directors could also 
secure the co-operation of a few leading contractors and 
engineers, a con, , such as is suggested, might probably 
be organised; though this is a feature more familiar in 
connection with foreign gatherings than with our own. 
Whether on this would follow the formation of such an 
association as we have recommended would remain to be 
seen. Almost at the same moment with our first article, 
there appeared an announcement of no very good omen in 
this respect. A Manchester correspondent reported to the 
Times that the “National Federation of Associated 
Employers of Labour” had ceased to exist. Started in 
1873, during the heat of the wages conflict produced by 
the high prices of that period, it has apparently been 
languishing for some time, and would have expired two 
years ago but that it was artificially kept alive to watch 
the progress of the Employers’ Liability Bill. That Bill 
being now law, it has been suffered to perish ; so offering, 
as is well put, one more illustration of the truth, that it is 
only in the presence of some extraordinary circumstances 
that employers can be induced to associate themselves 
together for any mutual effort which has not in its near 
prospect a pecuniary result. 

We fear it would be possible to go further, and assert 
that, even in the presence of extraordinary circumstances, 
and in the view of immediate pecuniary advantages, the 
union of. employers is generally a very doubtful and short- 
lived condition of things. In nearly all the great conflicts 
between capital and labour, the most striking feature to an 
outsider is this—that the men abide loyally by one 
another under almost any difficulties, while the masters 
do not. If the struggle ends in favour of the masters, the 
men will be found to have held out to the last, and to have 
come in as one body; if in favour of the men, the masters 
will be found to have yielded one by one, and thus to have 
been beaten in detail. The end of the great Nine Hours’ 
strike in the engineering trades is a salient instance in 
point. It is well known that the failure of the northern 
masters to hold their own was due to the fact that a single 
firm in Sunderland was unable to face the consequences of 
further suspension of business; they yielded, and the 
ranks being thus broken, first Sunderland, then Newcastle, 
and finally the whole of England, gave way in rapid suc- 
cession. Yet the masters asserted then, and have always 
maintained since, that the question was one of vital 
importance to them, while the pecuniary stake involved 
was undoubtedly immense. 

Now, if in any struggle the combatants on one side are 
found ready to sacrifice private interests to the common 
cause, while those on the other side shrink from doing so, 
it is but natural that victory should be apt to incline to 
the former ; and, consequently, it is not to be wondered 
at that in the struggles between capital and labour the 
advantage should so often have remained on the side of 
the latter ; or that the Trades Unions of England should 
be able to indulge themselves in the fee, cena self- 
glorification of which their recent congress gave a striking 
an example. If we look upon the difference in value 
between raw material purchased and finished goods sold 
as a sort of “gross profit” on a manufacture, which profit has 
to be divided between the master and the workmen, then 
it is impossible to deny that the master’s proportion is 
much smaller, and the workman’s much larger, than it was 
thirty or even ten years ago. Nor is it possible to deny, 
that this change is almost entirely the work of the Trades 
Unions ; and they are entitled to take full credit for the 
achievement. It does not follow, however, that, to a 
disinterested spectator, the result appears to be all clear 

in. A thorough-going trades unionist may, perhaps, 
ook forward to the day when the capitalist shall simply 
be in the position of a money-lender, who supplies the cash 
with which the workmen may carry on their business, 
managing it as to them seems best, and paying what- 
ever rate of interest they may find most convenient. 
This would be to carry on trade on the co-operative 
or republican, as opposed to the monarchical system. 
Now of the republican system of trading we, in common we 
believe with all thoughtful and practical men, entertain the 
deepest distrust, on the ground that it has been repeatedly 
tried, and has always ended in failure. This is not the place 
to argue the question in the domain of politics ; but in 


"| matters of business—that is in any case where a large 


number of persons have to co-operate in carrying on a 
definite work—the proof from experience is clear and 
decisive. We will not linger over such obvious examples 
as that of an army ora fleet, in which a single commander 
is — asa necessity, even by the wildest of socialists. 
But ask a firm of shipowners if they would send a vessel 
to sea without a captain ; ask the council of a proprietary 
school if they are prepared to do without a head master ; 
ask the directors or the shareholders of a railway whether 
they would leave their permanent way department to be 
managed by a council of platelayers, or their locomotive 
department to the joint control of the running-shed fore- 
men. We have chosen these cases because they are all 
those of persons who are vitally concerned in the good 
management of a certain enterprise, but who at the same 
time are not the actual managers themselves, But to any 
one reading these lines who is, or has been, a master, we 
would simply suggest that he should try to realise the state 
of things which would result if each shop were managed by 
a committee of journeymen, or even if a council of foremen 
were substituted for the works manager. Should anyone 
desire yet further evidence, we may simply point to the 
proved failure of the opposite system. Nobody can say 
that the principle of co-operation as applied to manufac- 
tures has not had a fair trial. Under the auspices of Mr. 
Thos. Hughes and his friends; and more recently under that 
of the trades unions, the principle of co-operation has been 
tried, not in respect to one trade, but to several, and with an 
enthusiasm and determination which would have led to suc- 
cess had success been possible. But of all these cases there 
is but one, so far as we are aware, of which it is even 
possible to argue that it has succeeded. This is the 
case of the co-operative cotton companies of Oldham; and 


of these it may be remarked, first, that many of them 
ve, as a matter of fact, succumbed ; secondly, that the 
production of yarn has become so much a mechanical pro- 
cess that the conditions of management are much 
simplified; and thirdly, that the management of the 
successful mills has been really left to a very few well- 
selected leaders, As a decisive instance on the other side 
we may point to the Ouseburn Co-operative Engine Works, 
which were started, just at the close of the Nine Hours’ 
struggle, under the auspices of those by whom that 
struggle had been won, were carried on under conditions, 
as regards the command of borrowed capital, such as 
few private firms enjoy, and yet ended within a very few 
years in hopeless and unmitigated failure. So well has the 
lesson been taken to heart that no similar attempt has 
since been made, to our knowledge, by the engineering 
trades—a confession much more decisive than any in words 
could be, that the system is recognised as a mistake. 

We hold, therefore, firmly by the principle on which the 
trade of the world has always proceeded, viz. that the master, 
who finds the capital, should manage the business. It may 
be objected by some that we have spent a very unnecessary 
amount of time in proving this. But an answer is that THE 
ENGINEER is written, not for one class, but for many ; and 
that there are not a few amongst the working men, and 
many more among their doctrinaire advisers, to whom the 
republican idea of management has a special charm. 
Assuming, however, that the continued existence of 
masters is acknowledged to be desirable, we have to con- 
sider how that existence may be secured ; and it is obvious 
that for this purpose it is necessary that they should, on 
the average, reap such a return for the investment of their 
capital and energies in legitimate enterprise, as will 
encourage them to persevere in the same path. Now it is 
our firm conviction that this return has not, on the 
average, been reaped by English employers during the 
last fifteen years, and this in spite of the exceptional 
profits of 1872 and 1873. We do not, of course, say 
that money has not been made in many cases; but 
it has been made by an exorbitant demand for raw 
material ; as in the case of the coalowners, or by happy 
invention; or by fortunate speculation, and not by 
the steady carrying on of legitimate trade. Taking 
the manufacturers in our staple industries as a 
whole, and remembering those who have failed, as 
well as those who have succeeded, we believe they 
would have done better for themselves if they had 
had their money invested at 4 per cent., and been free to 
apply their energies in other directions. If this be true, 
then, if England is to continue a prosperous nation, it is 
absolutely necessary that, somehow or other, the sum 
received by the employers out of the “gross profit” as 
defined above should be larger in amount. But in seeking 
to increase this amount, the employer stands between two 
fires. On the one side are his own employers—in other words, 
those whose orders he executes—always anxious, by every 
device of competition, to make that gross profit itself as 
small as possible. On the other side are his workmen, 
always striving that, whatever the gross profit may be, 
their own share of it shall be as large as possible, and 
shall in no case fall sum. 
these two opposing forces both leagued against him, 
his chances, a eer as he stands alone, would seem to be 
very unfavourable. Union, and union only, seems able to 
save him. A stable combination of British employers 
would be able to remove the evils of the competitive system 
on the one hand, and to resist any undue encroachments of 
the workmen on the other. It is from this conviction that 
we would urge upon masters to regerd the unfavourable 
results of former combinations, not as warnings that all 
combination will be unsuccessful, but as lessons teaching 
how it may be made tosucceed. What these lessons are we 
have not now space to inquire. We may point out, how- 
ever, that the evidence is not all one way. Cases of suc- 
cessful combination among masters do exist, such as the 
Iron Trades Employers’ Association; while the Board of 
Conciliation in the North, which assembled to do 
honour to Mr. David Dale, is a standing instance of how 
the principle of union may be applied to the advantage of 
all parties alike. If the great mass of British employers 
would only take such cases for models of what to copy, and 
the otherswe have mentioned, as warnings of what to avoid, 
we believe that they might yet form themselves into a 
united body, whose action would have the happiest effect, 
not only on their own interests, but on those of England 
and of the civilised world. 


SIR FREDERICK BRAMWELL ON THB STEAM ENGINE. 


Sir Freperick BraMweE.t holds a position sufficiently 
eminent as an engineer to make it advisable that he should 
speak cautiously in public, lest he should mislead men who 
would neglect the utterances of less able speakers. We do 
not think that Sir Frederick recognises the truth of this 
proposition. At all events, it is certain that more than 
once he has in public made statements and expressed 
opinions which coming from a less competent authority 
would be looked on as public manifestations of ignorance. 
If Sir Frederick Bramwell designed a bridge, totally 
neglecting all the principles usually observed in designing 
such structures, we should not think of asserting that he 
acted in opposition to the practice of other engineers 
because he — no better; on the contrary, we should 
take it for granted at first, that he had some more or less 
occult reason for doing as he did. In the same way, when 
Sir Frederick makes statements in public concerning the 
steam engine which are, to say the least of them, not 
consistent with known facts, or are opposed to the results of 
experience, we ask ourselves what can he mean? Unfortu- 
nately, we have not as yet found the answer to our question. 

A notable example of the facility with which Sir 
Frederick makes what if made by another engineer would 
be considered rash statements, is supplied by his presidential 
address delivered to the Society of Arts on the evening of 
Wednesday, the 16th inst. Sir Frederick very soon r 
he began to speak turned to the steam engine, and he 
then uttered’a series of assertions concerning it which were 
as well as possible calculated to evoke controversy. No 
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discussion, however, follows the delivery of a president’s 
address ; and Sir Frederick had certainly not the object of 
getting up a discussion to serve. Itisfair to Sir Frederick 
Bramwell to let him speak for himself :—“ We know,” said 
he, “that the wasteful steam engine is one without con- 
densation, without expansion, and one working at com- 
parative low pressure. We know, on the other hand, that 
the economical steam engine is one with condensation, with 
expansion, and with high pressure ; and further, we know 
that to enable great expansion to be really useful, in 
practice that expansion must be accompanied by the 
jacketting of the cylinders in which the expansion takes 
place.” Weadmit the truth of the first proposition in the 
foregoing passage. Wasteful steam engines work with low- 
pressure steam, small expansion, and no condensation. 
But the second proposition is one the accuracy of which no 
engineer experienced in the use of steam will concede. To 
begin with, condensation is not essential to economy, nor 
is high pressure, and expansion if carried to excess may be 
productive of anything but economy. The modern locomo- 
tive excels in economy by far the larger number of condens- 
ing landengines. Itsconsumption may be safely taken as not 
exceeding 3 lb. of coal per horse per hour. If Sir Frederick 
willcompare this consumption with that of mill engines as set 
forthsay in thereports of Mr. Lavington Fletcher, he will find 
that condensation is not absolutely necessary to the realisa- 
tion of a high degree of economy. Nor is high pressure, 
if the words are used in the sense of “excessively high 
pressure.” For practical reasons it is found advantageous 
to use steam of 90 Ib. to 120 Ib. in expansive engines ; but 
theoretically, steam of 50 lb. or 60 Ib. pressure would be 
quite as economical. The most remarkable passage in the 
paragraph we have quoted is, however, that referring to 
jacketting. If Sir Frederick had said “ I know,” we might 
have passed the proposition by in silence. When, how- 
ever, by using a plural pronoun, he implies that engineers 
as a body, represented by himself as their spokesman, 
know that expansion must be accompanied by jacketting, 
we lift up our voices in protest. This is just one of the 
things which engineers as a body do not know. It is one 
of the most vexed questions connected with steam engi- 
neering. Marine engine builders producing the most eco- 
nomica! steam engines in the world, as often as not omit the 
jacket altogether ; and we have failed to find that any 
conclusive evidence exists among shipowners proving that 
compound engines with jackets are much more economical 
than those without, or that a jacket effects any appreciable 
saving in the use of coal. Sir Frederick Bramwell knows 
exactly what the competitive steam engines did at the cele- 
brated Cardiff competition in 1872. The winning engine, 
Messrs. Clayton and Shuttleworth’s, used 32 lb. of feed- 
water per indicated horse power per hour. That engine 
was jacketted. It may surprise Sir Frederick to hear what- 
is none the less true, that ordinary commercial portable en- 
gines, with unjacketted cylinders, made by Messrs, R. 
Garrett and Son, have been proved by prolonged 
experiments made day after day, to require not more 
than 33 lb. of feed-water per horse per hour, and this with 
about the same range of expansion, and under much the 
same conditions as the Lincoln prize engine. The Lincoln 
engine won because of its admirable boiler ; but this is 
beside the mark. We mention the facts to show that 
nothing can be easier than to adduce practical proof that 
the value of the jacket is open to question, and is ques- 
tioned daily by men of very great practical experience and 
no small theoretical knowledge. We are tempted as we 
read the report of Sir Frederick’s address to conclude that 
he really knows very little about the steam engine. 
course we do not give way to the temptation, but Sir 
Frederick is very trying. Take, for example, the follow- 
ing passage. Speaking of the jacket he says :—“ It might, 
or rather I should say it inevitably must, strike any one 
that this is a contrivance whereby, although the cylinder 
itself is kept hot, it can only be at an expenditure of a 
greater amount of steam by condensation in the jacket, 
than would have been condensed in the cylinder if the 
steam jacket were not used ; because the jacket, having of 
necessity a larger surface than that of the cylinder, must 
condense more steam. We now know, however, thanks to 
the thorough investigation the subject has received at the 
hands of scientific men, why it is that, notwithstanding by 
the use of the jacket we do undoubtedly expose the steam 
to the action of a greater cooling surface than it would be 
exposed to were no jacket employed, the result of steam 
jacketting is a considerable economy, with expansive 
steam engines, in the total quantity of steam used.” 

Is Sir Frederick Bramwell aware of the fact that the 
steam condensed in a well-clothed cylinder by external 
radiation is probably less than 1 per cent. of the whole 
weight passing though that cylinder? The augmented 
surface of a properly jacketted cylinder, that is to say, one 
with a thin liner inserted, is not 10 per cent. greater than 
that of an unjacketted cylinder. The difference in loss 
due to the use of the jacket from external radiation is 
consequently probably not more than one thousandth 
part of all the steam pasSing through the engine—an 
infinitesimal quantity. It may be said that Sir Frederick 
wasspeaking to a popularaudience and combatting a popular 
error, and therefore attached weight to an objection about 
which engineers know nothing. But then the way to deal 
with the error would have been to show, as we have done, 
that the quantity of steam condensed in a well-clothed 
cylinder by external radiation is so small that any moderate 
augmentation in its amount may be wholly neglected. 
Instead of doing this Sir Frederick left on the minds of 
those who heard him the impression that jacketting a 
cylinder does cause extra condensation by radiation to an 
injurious extent, although it is true that the loss is more 
than made up by the action of the steam envelope sur- 
rounding the working cylinder. But how the jacket 
—— for good Sir Frederick did not attempt to ex- 
plain, although his explanation might have been conveyed 
in a very few words. 

Sir Frederick referred briefly to the labours of Mr. 
Loftus Perkins, a gentleman who deserves success, although 
he has not commanded it. We believe, and have often 
stated, that he is entirely mistaken in his views eoneern- 


ing the steam engine ; but we willingly bear testimony to 
his indomitable energy, and to his skill as a constructive 
engineer. He is now, we learn from Sir Frederick Bram- 
well, constructing an engine which is to carry a boiler 
pressure of 10001b, and to expand steam 350 times. We 
have not the least hesitation in saying that such an engine 
must be a failure. We will even go so far us to say that 
1000 lb. of steam cannot be expanded in any engine 350 
times. This contemplates a terminal pressure of under 3 lb. 
on the square inch a ec eg Long before the 350 nominal 
expansions have been reached the steam will be all condensed. 
There is no conceivable system of jacketting which could 
be constructed which would prevent this result ensuing. 
During the trials which have been made by Sir Frederick 
Bramwell himself with the engines of the Anthracite not 
less than 47 per cent. of all the steam entering the engine 
was condensed in the first cylinder. It is true that this 
was, to a large extent, re-evaporated in the next cylinder. 
But there is a limit to this kind of thing; and in 
any case the result is that the water has to be reconverted 
into steam at the expense of something. It is not economical 
co evaporate water twice over to get power out of fuel. 
Leaving Mr. Perkins’ proposed engine on one side, we 
come to the most remarkable statement made by Sir 
Frederick Bramwell in this connection: He is comparing 
the Perkins engine with the best modern marine engine. 
He begins by stating that the Perkins engine gives an 
indicated horse-power for 1°66 lb. of coal per hour, and he 
goes on :—“Some present who know that engines using 
only 100 lb, steam are reported to work for 23 lb, of coal 
per horse-power per hour may look upon the difference of 
2ths of a pound, which alone exists between these two 
rates of 15 lb. and 13 lb., as practically unimportant, and 
such a feeling is, I think, by no means unreasonable. It 
is easy to appreciate the value of the reduction made 
when 7} lb. of coal per horse per hour consumption is 
brought down to 5 lb., but it requires a little thought to 
enable one to perceive that a reduction from 2% lb. to 
13 lb. is as large a percentage as is the reduction from 
7% lb. to 5 Ib.; but nevertheless it is so, and therefore the 
diminishing the consumption from 24 lb. to 14 lb. has the 
same effect upon the increase in the time during which a 
steam vessel can keep at sea without having to re- 
plenish her fuel as that due to a diminution from 7} Ib. 
to 5 lb.; from which it follows that where a steamboat, 
worked with the very great economy of 24 lb. of coal per 
gross indicated horse-power per hour, could keep the sea 
for only fourteen days, one working with a consumption 
of 1% lb. could keep the sea for twenty-one days, a matter 
which is frequently of more importance than that of the 
mere saving in the cost of the coal itself. Again, it must 
be remembered that, in taking into consideration the cost 
of coal, that has not to be measured alone by the price 
paid for the fuel at the port where it is put on board, but 
also by the lost earnings of the freight displaced.” 

Now, we believe Sir Frederick Bramwell was present at 
Newcastle during the summer meeting of the Institution 
of Mechanical Engineers, and he probably heard Mr. 
Marshall's paper on the marine engine read. If so, 
he must be aware that modern marine engines which work 
with “the very great economy” of 23 1b. of coal per horse 
per hour are strictly exceptional. The greater number of 
compound engines use but 2 lb., and a very large number 
indeed get on very well with 1751b., while engines 
burning but 1° |b. are far from being uncommon. 
Can it be possible that Sir Frederick Bramwell is ignorant 
of these truths! Is it not rather that he declines to 
believe the assertions made not only by engineers, but by 
shipowners! If he will take the trouble to inquire he will 
find that what we state is perfectly true; and that Mr. 
Perkins has not yet succeeded in producing an engine 
working at even 4001b. on the square inch which exceeds 
in economy engines working with less than one-fifth of that 
pressure. 

There is much more in Sir Frederick’s address which 
deserves comment and criticism, sometimes adverse, some- 
times favourable, but we have not space to deal with it 
now. On the whole, the address isa very good résumé of 
recent progress, but it is marred by evidence of haste in 
its preparation, and want of reflection on the part of the 
author, who appears, indeed, to be ready to lend all the 
great weight of his approbation to wild schemes without a 
moment’s thought of the consequences. For example, he 
professed to approve of a scheme by which the signalmen 
on a railway could shut off steam and apply the brakes if 
a driver ran past the signals. Sir Frederick fails to see 
that if his plan were ne al the control of trains would 
be practically transferred from a class of very highly- 
trained, comparatively well paid men, to another class 
under paid, and altogether of a lower type; and that at 
the same time an amount of additional complication would 
be introduced at junctions and in station yards, among the 
points and signals, which cannot even be contemplated 
without dismay. The temptation to say something sensa- 
tional to his audience proved, we fear, too much for Sir 
Frederick. Few of his hearers would be competent to 
criticise what he said, and in any case their mouths were 
sealed. Sir Frederick knows so much and speaks so well 
that it is much to be regretted that he should suffer 
himself to be demoralised by addressing a “ popular” 
audience in a “ popular” way. Sir Frederick is a man of 
science, or he is nothing. What such men say is always 
heard by others than those immediately addressed ; con- 
sequently nothing is so essential to the speaker as minute 
accuracy. We did not think it possible that Sir Frederick 
Bramwell could, in the limited time at his disposal, do so 
much to prove that he knows nothing about the modern 
steam engine, It is a great mistake to try to talk down 
to the assumed level of an audience. If Sir Frederick had 
addressed an audience composed exclusively of engineers, 
he would have said different things ; or, at all events, if he 
had said the same things, he would have said them ina 
very different way. 


THE STRENGTH OF IRON PLATFORMS... 


We have recently received two or three letters asking 
for information eoneerning the strength of iron platforms, 


These platforms are practically floors, capable of covering 
large areas, but they differ from the ordinary warehouse 
floor in an important respect. Concerning the strength of 
such structures, nothing has been written, most probably 
because they are hardly ever used. We do not know to 
what use our correspondents intended to devote them, and 
it is, indeed, more than likely that their questions did not 
refer to platforms to be really made, but rather to ideal 
constructions, to calculate the strains in which would serve 
admirably as an examination question. Whether our 
correspondents have or have not seen the full force of their 
queries we need not stop to inquire. It will suffice to 
say that the platforms they have written to us about 
possess certain properties which make them well worth a 
few minutes’ attention ; and it is, indeed, matter for 
wonder that they have not received more notice than has 
hitherto been given to them. We have used the word 
“platform” to distinguish between these and ordinary 
floors ; but it will be seen in a moment that all that can be 
said concerning them will apply to any floor intended to 
sustain a heavy distributed load, such, for example, as that 
of a large granary, or of a cotton.mill thickly covered 
with machines, 

In order that the difference between the two types of 
structure, viz., the ordinary floor and the platform, may 
be understood, it will be well to begin by describing the 
first. It consists of a series of wrought or cast iron 
girders, extending from one side of the building to the 
other. On the lower flanges rest the ends of short iron 
joists, and the space between them is either filled up by 
jack arches or by buckled plates, or corrugated plates, or 
even by flat plates; in some cases timber planking is used. 
We have here then, first, the main girders, and secondly, 
the joists. Now in the platform the places of the joists 
are taken by other girders, equal in depth to the main 
girders, and rivetted to them. The result is that 
whereas in the floor we have a set of continuous girders 
crossing the space to be spanned in one direction, and a 
set of discontinuous joists in the other direction at right 
angles to the line of the main girders, in the platform 
we have two sets of main girders interlaced, so to speak, 
and continuous in both directions. It will be seen that 
the working conditions of the two structures are very 
different, and it will also be seen that weight for weight 
the platform is much the stronger of the two. It 
is by no means so easy as appears at first sight 
to calculate the strength of a platform, and this is, 
we presume, the reason why correspondents have 
written to us on the subject. To calculate the strength 
of a floor is a very easy matter. As a rule the joists, 
because of their short span, are much stronger 
than the main girders. If we take care of these last, the 
joists may be pretty well left to take care of themselves, 
we have only to ascertain the strength of the main girders, 
and, for the benefit of our younger readers, we may say here 
that this is most easily found by the very simple rule given 
by Mr. D. K. Clark, when of cast iron. To the sectional area 
of the lower flange add one-fourth of the sectional area of the 
web calculated on the total depth, all in inches ; multiply 
the sum by the total depth in inches and by 2}, and divide 
the product by the span in feet. The quotient is the 
a 2 ie weight in tons at the middle. The distributed 
load may be twice as great. Here it is assumed that the 
iron has a tensile strength of 7 tons to the square inch, 
and weaker iron should not be used, and also that the cross 
section of the girder is of fairly good form—that is to say, with 
four or five times as much metal in the bottom as in the 
top flange. For castings less than 0°75in. thick the girder 
will be less strong, the tensile strength of the iron not 
exceeding 6 or 6} tons. To find the strength of a 
wrought iron girder solid rolled, to the sectional area 
of the bottom flange add one-fourth of the sectional 
area of the web calculated on the total depth, 
both in inches; multiply the sum by the depth in 
inches and divide by the span in feet, the quotient is the 
breaking weight in tons at the middle. A simpler rule is 
to multiply the breadth of the joist in inches across the 
flanges by the square of the depth in inches and by 0°6. 
The quotient, divided by the span in feet plus 1, is the 
breaking load at the middle in tons. Of course it is 
understood that these rules refer only to the ordinary 
rolled joists to be found in the market. To find the 
stren i of rivetted wrought iron beams, such as are used 
for what we have termed main girders, find the sectienal 
area of both flanges with their angle irons. To half the 
sum of these areas add one-fourth of the sectional area of 
the web, calculated on the total depth, all in inches, 
Multiply this last sum by the depth in inches and by 10, 
and divide by the span in feet. The quotient is the 
breaking weight in tons at the middle. It will be seen 
that the ultimate strength of the floor is that of the main 
girders ; the joists add nothing whatever to it, and it 
is evident that almost the whole load is sustained by 
two walls only—those on which the ends of the main 
girders rest, unless, indeed there are cast iron columns as 
well. But whether there are columns or not, the end walls 
have only to support half the load on the rows of joists 
next them. 

If we turn to the platform we find a very different 
state of affairs. The joists are now as strong as the main 
beams—assuming of course that they are properly secured 
to the main girders where they cross them—and all the 
four walls surrounding the space to be floored have now to 
take their share of the entire weight. A good example of 
the kind of structure we speak of is to be found in iron ships, 
in which the longitudinal stringers cross the frames and are 
made continuous by angle iron flanges and rivets at the 
ends, and by cover plates on the flanges at the points of 
intersection, We have to deal here with two sets of 
girders at right angles to each other. To calculate 
the breaking strains we may take the simplest case, 
and suppose that two girders only and of equal length 
are use — each other centrally and at right 
angles; if the load is applied at the middle of the 
length of each, and therefore at the point of intersection, it 
is clear that twice as much can be carried as if only one 


girder were used, It is also elear that if two girders were 
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used at right angles, but that only one was continuous, 
the other being cut in two at the point of intersection, 
and suppo only on the flanges of its fellow, 
the strength would be that of one girder only, In 
other words, by making both girders continuous, 
we double the strength of the structure, and, broadly 
speaking, this rule will apply to allsquare floors, Other things 
being equal, if we make all the girders continuous we 
double the strength of the structure. In calculating what 
its strength will be, however, the problem presented for 
solution is more complex in a real platform consisting of a 
number of girders than is the case when we have only 
one to deal with, because of the transmitted strains. If 
the main girder of a floor breaks it tumbles down, and 
with it go the ends of the joists which rested on it. But 
ina platform, even though a girder should break in one 
jlace, it would not necessarily fall down, because it might 
e sustained by the girders at right angles to it. Each 
case must accordingly be dealt with on its own merits, 
and it must always be remembered that any strain, no 
matter what its locality, will be extended through the 
whole platform, becoming less and less as we recede from 
the original centre of effort. This is not the case with a 
floor, the strains on which are localised by the want of 
continuity in the girders. To make this quite clear, it 
will suflice to place a weight on the wooden lid of a 
rectangular box. No matter where the weight is 
placed the whole lid will be strained. If, however, 
we substitute for the lid a grating of flat parallel 
bars not fastened together, it is evident that only 
those bars on which the weight rests will have any 
load to carry. As to the method to be adopted in cal- 
culating the strength of such floors, we can do no more 
than indicate general principles, referring our readers to 
any good work on strains on iron structures for further 
information. The first thing to be considered is, where 
would the floor give way under any given load, and in 
iving way what flanges would it tear asunder! This 
eon A we have the key to the whole problem, But it 
must not be supposed that a platform is of necessity to be 
twice as strong asa floor. It will be seen that to secure 
this double strength something much deeper than joists 
must be substituted for them, and if these new girders are 
not put as close together us the joists were, then the 
designer may get into trouble with his jack arches, or their 
equivalent. 

By this time our readers will be in a position to see that 
apparently a very great advantage would result from 
substituting in the construction of warehouses and other 
large buildings platforms for floors; but other things than 
mere strength have to be considered. The floor as now 
made is a very inexpensive structure. Girders and joists 
can be bought by the mile, and require no skilled labour 
to fix them. A platform is, on the contrary, a more or 
less costly structure. It must be built up in place and 
with great care by skilled labour. If it is not well made 
nothing will be gained. The junctions of the girders 
must be as strong as the girders are at any other place. 
This militates against the adoption of the platform. On 
the other hand it is indisputable that by its adoption much 
dead weight may probably be saved—often a matter of 
very considerable importance ; and, furthermore, as the 
load will be diffused over all the walls of the building, 
foundations are less likely to give trouble, and less expen- 
sive footings, &c., will be needed. The advantages to be 
gained by substituting the platform for the ordinary floor 
may indeed be so great that engineers and architects 
called upon to design large buildings, such as mills and 
warehouses, will do well to calculate the cost both of the 
ordinary and of the platform method of construction, and 
we venture to think that in many cases it will be found 
well worth while to adopt the latter. Hitherto its use 
has been almost wholly confined on land to bridge floors, 
and notable examples may be found in the floors of some 
bridges on the Lincoln and Spalding Railway, between 
Sleaford and Nocton, constructed by the Great Northern 
Railway, and referred to in our impression for the 20th of 
May, 1881. The system is, however, seldom fully carried 
out, no attempt being made to render the girders as strong 
at the intersections as elsewhere. It is not remarkable, 
therefore, that very little is practically known about a 
system of construction which deserves more consideration 
than it has yet received. 


VIENNA CITY RAILWAYS, 


THE project presented by Mr. Fogerty, still excites the 
liveliest interest in all circles in Vienna, and has been received 
with warm approval by the Government and the managers and 
authorities of the great systems of railways whose termini are 
now situated at such inconvenient distances from the central 
city. Largely attended meetings have been held at the railway 
officials’ club, where a lecture, illustrated by diagrams, was 
delivered by Herr Obermeyer, the president of the club and 
traffic manager of the Westbahn, who is a warm advocate of the 
undertaking. At the meeting for discussing the lecture which 
followed, on the 8th inst., the Minister of Commerce, Baron 
Pino, was present, and expressed himself as personally enthu- 
siastic in the matter. Baron Matzinger and Hofraths Pischoff 
and Willets, of the Austrian Railway Department, were also 
present, as well as a large number of general officers from the 
War-oftice, and officials of other State departments. Meetings 
have also been held at the Club of the Gewerbe-verein or Asso- 
ciation of Manufacturers of Vienna, where an explanation of the 
project was given by request of the association, by Herr von 
Gunesch, Member of the Vienna Institute of Civil Engineers, 
who is associated with Mr. Fogerty in promoting the scheme. His 
Excellency the late Handels Minister presided, and the meeting 
expressed their unanimous approval atthe conclusion of the lecture. 
A similar explanatory lecture was delivered in the second 
Bezirk of the Leopoldstadt by Herr Stiassny, Architect and Civil 
Engineer, and the subject was brought before the Wissenschaft- 
licher, or Scientific Club of Vienna, in a lecture delivered by Herr 
Abel, Architect, on the 14th inst., which was largely attended, 
and a unanimous vote given in its favour. The question is to be 
brought before the Vienna Institute of Civil Engineers and 
Architects on Saturday evening next by Herr Tilp, Central 
Inspector of Railways for Lower Austria, Several evenings will 

devoted to the discussions, and the promoters of the rival 


schemes for underground railways, which have been recently 
brought forward, will also be heard in support of their project, 
which, however, they have not yet ventured to submit to the 
severe test of passing the very strict examination applied to all 
railway plans and sections by the Austrian Government Railway 
Department. The Eisenbahn Commission of the Municipality 
have not yet presented their report, and are involved in stormy 
discussions at each meeting, The petition of the Corporation 
for a further period of six months for consideration of the regu- 
lation of the Wien river before deciding on the city railways has 
been refused by the Handels Minister, who would only allow 
until the 15th of next month for decision, as the two projects 
are not necessarily connected. The Commission of leading 
Vienna architects, including Barons Ferstel and Hasnaner, Herren 
Schmidt and Hansen, who were requested by the Corporation to 
report on Mr. Fogerty’s designs, have done so in very favourable 
terms. The artists, on the other hand, as is generally the case, 
object altogether to the introduction of yailways into the city. 
The leading journals, such as the Neuie Frei Press, Tagbladt, 
and Deutsche Zeitung warmly support the railway, whilst the 
Radical organs of the Left party are violent in opposition, 
so that the whole matter bears at present somewhat the 
political aspect of a contested election in the Austrian capital. 
At a recent meeting of the electors of the large suburb of 
Hernals at which Baron Friedmann, U.P., well known im 
scientific circles in connection with improvements in steam 
injectors, presided, and made a powerful speech in favour of 
the Girdle Railway, resolutions were passed in favour of 
petitioning the Reichsrath on the question which Baron Fried- 
mann undertook to present, and to move an interpellation to the 
Government as to the cause of delay. Similar meetings are 
being held in the other saburbs which are likely to be most 
benefitted by the projected lines, and are now devoid of the 
means of rapid communication. Professor Englehard, of the 
Vienna University, well known as aman of science andastatistician, 
also recently delivered a powerful address at a public meeting in 
the city on the question of the economical advantages which 
would result to Vienna from the construction of the railways 
on the plan proposed, which he advocated as the only true 
solution of a problem he has long studied, and compared the 
recent progress of Berlin in means of intercommunications with 
manifest disadvantage to Vienna, whose destitute position in this 
respect he attributed to the stupidity and ignorance of the 
Gemeinde. It is hoped that before the end of the year some 
satisfactory decision will bearrived at ; but engineers who venture 
on such undertakings as that of Mr. Fogerty, in a country like 
Austria, must evidently calculate on hard fighting and be power- 
fully supported by the sinews of war. 


A PROPOSED YORKSHIRE LINE, 


Few of the railway projects that are shadowed forth in the 
statutory notices are more interesting or are likely to be produc- 
tive of a greater contest than that which from Hellifield takes 
up the old Skipton and Kettlewell route, and passes north-east 
into the North Riding of Yorkshire. Some years ago one of the 
greatest contests in the session was over three proposals to form 
railways from the south-west Yorkshire district to the north- 
east. One of these had the weight of the North-Eastern Rail- 
way Co, behind it, a second was more or lesssupported by the Mid- 
land Railway Co., and the third was anindependent and ambitious 
project contemplating the construction of a line starting from 
Sunderland and to pass on to the North Riding of York to- 
wards Skipton. The contest resulted in a compromise. A line 
was accepted between the Midland and the North-Eastern Rail- 
ways, and the independent line was thrown out. Leyburn was 
taken as the starting point of the line, which ran through 
Wensleydale. That part from Leyburn to Hawes was made by 
the North-Eastern Railway Co., and the part from Hawes to the 
junction with its Settle and Carlisle branch was made by the 
Midland Company. But the need for a line doing what any of the 
three would have done has remained and increased ; and there 
have been one or two slight attempts te supply the want. Two 
sessions ago Parliament granted powers for the construction of a 
line from Skipton to Kettlewell, and last session it gave powers 
for a line to near Aysgarth in Wensleydale. We believe that 
nothing has yet been done to carry out these projects ; but there 
is now a more imposing proposal announced as intended to be 
laid before Parliament next session for its sanction. Starting at 
Hellifield and utilising the route proposed between Skipton and 
Kettlewell, the intended line will terminate more to the east 
of the Wensleydale branch of the North-Eastern Railway, and 
will thus form possibly a route between the great manufacturing 
districts of Lancashire and the east coast, towards which it is 
probably ultimately proposed to run. It is a revival indeed of 
parts of one of the three great schemes we have named as 
having been fought bitterly over some years ago. Until investi- 
gation reveals the promoters and opponents of the scheme, it 
cannot be said what are its chances of success ; butit may be 
said that it would very materially benefit the growth of the 
trades of the north-east and of the Lancastrian manufacturing 
districts. There has been for the last score of years no addition 
to the facilities for traffic between those districts, and at the pre- 
sent time it may be said that the trade has outgrown the railway 
accommodation provided. Hence the need for the creation of 
what may be called a trunk line of railway between the north- 
east coast and the south-west of Yorkshire as well as Lancashire 
is great and is growing. It remains to be seen how far the 
schemes of the next session will meet that want, and how far 
they will pass into Acts; but if the North-Eastern board were 
to take upon itself the construction of such a line it would 
relieve its overcrowded Leeds northern line, and develope the 
through traffic, 


LITERATURE. 


Die Darstellung des Eisens und dev Eisensfabrikate. By E, Jarrsa 
Hartleben, Vienna, Pesth, and Leipzig. 1881. 
Tuis little book forms the first part of a series on “ Eisen 
und Eisenwaaren ”—in other words, on “ Iron and Goods 
made of Iron”—which it is proposed should deal with iron 
from the point of view, not so much of an iron manufac- 
turer or an engineer as of an iron merchant, who wants to 
know generally how the article he deals with is made, and 
under what conditions it is converted to its various ultimate 
uses, The preface remarks that no book has ever been 
written from this particular standpoint. Books designed 
for merchants are purely commercial, and say very little 
as to the characteristics and manufacture of any particular 
article, while books on iron are purely scientific and 
technological. This remark is, we believe, true; and 
it certainly seems as if there is room for a work which 
shall comprise a history of iron, so to speak, from its cradle 
to its grave—beginning, as metallurgical books do, with 
the mine and the ealsining kiln, not stopping, as they do, 


at the merchant mill or the foundry, but describing both 
technically and commercially the various applications of 
finished iron, and tracing briefly the course of events in 
each case, until the implement or machine finds its last 
resting place on the scrap-heap. The only work, so far as 
we are aware, which can at all be said to meet this want 
is Dr. Pole’s excellent treatise on “Iron as a Material of 
Construction ;’? but that book is written specially for 
engineers—that is, for the users, not the vendors of iron ; 


it dismisses the manufacture of iron very briefly ; and it - 


takes no account of steel—a form of iron of which some 
knowledge is now indispensable. 

The present volume, as we have said, deals with the first 
and most important part of the subject. It comprises the 
properties and classification of iron and steel, the smelting 
of iron ore in the blast furnace, the making of iron and 
steel castings from the pig, the manufacture of finished 
iron, including bars, plates, wire, tubes, &c., the coating 
of iron with tin, zinc, &c., forging and welding, col 
working, as drilling, turning, &c., and finally the making 
of certain articles of general use, as bolts and nuts, nails, 
chains, spur wheels, cutting tools, &c. This last chapter 
seems somewhat out of place, unless it be considered as a 
connecting link between the general treatment of iron, 
and its special application to machinery and other articles, 

The volume, which is written by a former manager of 
ironworks, now editor of the IMetallarbeiter, displays the 
care and thoroughness characteristic of German work. 
Thus, in mentioning the various classes of iron, he is 
careful to give, with the German name, the English 
and French equivalents, ¢g., he speaks of “das _hal- 
birte Roheisen (mottled iron—fonte truitée).” This 
sort of information is very useful, especially to a mer- 
chant, and not easy to acquire, as technological 
dictionaries are often deficient. The descriptions of the 
blast furnace, puddling furnace, &c., are brief, but 
clear, and well illustrated by woodcuts. They of course 
relate mainly to processes actually used in Germany, but 
that to some extent increases their interest. The account 
of the ordinary processes of the foundry is fuller than we 
have seen elsewhere, and the same may be said as to wire 
manufacture ; on the other hand, the chapter on plates 
and the description of pipe-making could be lengthened 
with advantage. The information as to strength and duc- 
tility is also meagre, and should be largely added to. On 
the whole, however, the book may be recommended as 
containing much which the student, whether his vocation 
be that of an ironmaster, an iron merchant, or an engineer, 
will find exceedingly useful, and which he will hardly be 
able to meet with elsewhere in anything like the same 


compass, 


Ingenieur Kalender, 1882. By H. Fruuanp. J. Springer, Berlin. 


Tuis is a German representation of the well-known 
Molesworth’s Pocket-book of English engineering litera- 
ture. In addition to a pocket-book of the ordinary form, 
with blank leaves, &c., it comprises a separate supplement, 
which contains short rules on arithmetic, trigonometry, 
mechanics, and the construction of particular parts of 
machinery, such as rivetted joints, shafts, couplings, &c. 
The table of contents is on the outside leaf only, which, 
being of thin paper, is exceedingly likely to be torn off ; 
and the pocket-book, which also contains a considerable 
quantity of information, has no table of contents at all— 
or we have failed to discover it, which is nearly as bad. 
This, as compared with Molesworth’s synopsis of contents 
and extensive index, speaks but ill for German care and 
industry. The work is said to be meant for mechanical 
and metallurgical engineers, and the latter clause probably 
accounts for the introduction of a large amount of 
matter on blast furnaces, puddling, steel making, 
&c. Such information should be obtained from special 
text-books, and is out of place in a_ pocket- 
book, whose office should be to give everything an 
engineer can want when away from his library, and 
nothing more. The more purely numerical parts of the 
book, such as tables of weights and specific gravity, pro- 
perties of chemical elements, expansions and melting points 
of metal, &c. &c., seem to constitute its most valuable 
feature, though even here it does not compare favourably 
with its English competitor. There are some useful tables 
for comparison of metrical and other systems of measure- 
ment ; as to which we may note, with regard to a recent 
correspondence in our columns, that the length of the 
meter is given as equivalent to 39°3708 English inches. 


ROBERT MALLET. 
No. II. 

Wuen the East London Railway Co. was about to seek 
powers to use the Thames Tunnel, Mallet was called in to 
report on its strength and condition, and on the possible 
effect the age of the railway so near the Greenwich 
Observatory might have upon astronomical operations, 
Besides a comprehensive series of palometric experiments, 
by which the possible effect of vibrations, caused by the 
trains running through the tunnel, on the transit and other 
instrumental observations at the Observatory were ascer- 
tained, he determined the actual strength of the tunnel and 
its materials. Several considerable masses of the brick work 
were cut out of the tunnel, and prisms of from 1 jin. to 
3}in. square made from the separate bricks, and from 
bricks joined by the mortar. One set of these prisms gave 
a mean tensile strength of 142°17 lb. per square inch, or 
9°14 tons per square foot ; and another set gave from 9 to 
11} tons persquare foot. Experiments upon the transverse 
strength of the brickwork gave, that of a prism 12in., 
square and 3ft. between supports, as calculated from 
smaller prisms, as 13°5 tons at the centre. The compressive 
resistance of the brickwork was found to be from !360 Ib. 
to 17124 lb. per square inch, or a mean of 107 tons per 
square foot. The resistance to compression was thus from 
9°6 to 11°9 times the tensile resistance, or about as 10°7 to 1 
The mean compression before crushing was 0°0569in. ina 
unit length of 12in, The resistance of the tunnel to fiuid 
pressure from within was thus easily determined. The 
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greatest unbalanced head of water that could be brought 
to bear upon it would be 21ft. which would only give a 
pressure of 0°5995 tons per square foot. The height of 
the tunnel being 16ft. inside, and thickness 2°5ft. at top 
and 1°5ft. at bottom, the tensile strain per square foot of 
brickwork would only be 2°38 tons. Taking the foregoing 
figures of tensile resistance, the minimum factor of safety 
would be 3°84, and the maximum 4°83. It would thus 
require a head of water of from 80°64ft. to 101°43ft. to 
burst the tunnel, allowing nothing for the support of the 
surrounding earth and clay. Taking the angle of repose 
of wet London clay at 30deg., and the weight at 901b. per 
cubic foot, the lateral support would be 1°39 tons per 
square foot, which would add at least 50 per cent. to the 
resistance to internal fluid pressure, thus increasing the 
factor of safety from 4°31 to 5°3. The safety of the tunnel 
from exterior pressure is sufficiently indicated from what 
precedes. The palometric experiments were not conducteed 
with a pair of telescopes and mercury trough, as previously 
adopted by Mr. Smith in 1846, when there was some talk 
of a railway through, or near, Greenwich Park, and in 
1863, by Sir G. B. Airy, when it was pro to make a 
railway through the Park, but a light steel bar, of uniform 
section, was mounted on a rigid stand, and its vibrations 
magnified by reflection, and recorded automatically, the 
result showing that no effect on the instruments in the 
Observatory was possible as the effect of railway traffic 
through the tunnel. From the experiments on the strength 
of the materials of the tunnel it will be seen that good 
work was put into it. 

While speaking of the work that occupied him about the 
year 1856, we omitted to mention his system of muzzle- 
swivelling and hydraulic gun-mounting developed in the 
year 1856. These designs were first laid before Sir John 
Burgoyne in 1856, who, with some additions, sent them in 
1858 to General Peel, then Minister of War. They 
included methods of muzzle-pivotting by means of a screw 
and link frame for elevating and depressing the gun in 
such a manner that all horizontal and vertical movements 
took place round its muzzle, principally in order that 
embrasure apertures might be reduced in size to something 
little larger than the exterior diameter of the muzzle. The 
arrangement also included a new traversing slide and gun- 
carriage, applicable either to casemates or to open parapets, 
and designs for mounting and training guns by hydraulic 
pressure. These designs were simple, and were specially 
recommended by Sir John Burgoyne for fair and impartial 
consideration. Perhaps it is almost unnecessary to say that 
Mallet never received any thanks for his designs, much 
less any recognition of his claims as an inventor of the 
system of traversing slide, which was appropriated by the 
Woolwich authorities a few years later, and also universally 
used by foreign Powers. The traverse slide included the 
very simple, but essentially important, application of 
excentric mounted rollers, by which the slide was raised 
by one movement of a hand lever for running forward for 
loading and back for firing. This was designed with a 
view to the larger guns that Mallet saw would soon have 
to be adopted by the Government, and for the working of 
which the commonly used handspike would be out of the 
question. These inventions were placed before the 
Ordnance Select Committee, and a more unfair report 
was never made than that by the committee on 
these designs. This committee would not recommend any 
of the designs for experiment, yet it is significant of the 
incapacity of the committee as then formed, that the 
larger part of the inventions have in principle been 
employed since. The committee could not conceive of any 
heavier guns than those in the service, namely, 87 cwt., 
95 cwt., and 112 cwt. guns; and as — the proposed 
traverse carriage, they urged that those “heavy guns 
could be traversed with great ease and sufficiently quick 
to be directed on any vessel. Besides, this most remarkable 
of reports continued, “ in addition to the handspike, the 
assistance of side tackle has been resorted to.” It seems 
searcely creditable, but.the latter was a reason urged 
against the adoption or even trial of an arrangement, 
simple and effective, for effecting the traversing in a frac- 
tion of the time with less men, and it need hardly be said 
without “the assistance of side tackle.” The most 
mortifying part of all this was that four or five years after- 
wards Mallet, in one of his visits to Woolwich Arsenal, 
saw numbers of traverse carriages being fitted according to 
his design, but the authorities exercised the Government 
right to appropriate anything. 

Tn the year 1866 he was president of the Institution of 
Civil Engineers of Ireland, and his address on taking the 
chair was one of unusual interest. 

At the Paris Exhibition of 1867 Mallet was appointed 
one of the jurors, and he undertook for this journal the 
preparation of a complete report of all that was of interest 
or importance in engineering science and practice. Of 
the completeness with which he carried out this under- 
taking, with the assistance of a special staff, our volumes 
for that and the succeeding year give ample evidence. 
Many of his articles are still the most complete which 
have ever been written upon their respective subjects, and 
we need mention no more than those “On the Trajectories 
of Elongated Rified Projectiles on Striking and Pene- 
trating Solid Resisting Media,” 4th January, 1867, et seg.; 
“Theory of Colours: An Introduction to that of Oil Paint- 
ing as a Decorative and Protective Art,” 8th March, 1867, 
et seg. ; “The French International Exhibition,” eommencing 
with 5th April, 1867, and in which special attention is 
paid to the civil engineering exhibits in drawings and 
models, including the construction, and in many cases the 
theory and construction, of some of the celebrated viaducts 
and bridges of France, including the viaducts of La Cere, 
Busseau D’Auhn, Du Midi and Montpelier and Rodez 
Railway, 3rd, 10th, 17th, 24th, and 3lst May and 7th 
June ; “ Explosions of Powder ines: Investigations 
of the Laws of their Destructive Effects,” 14th June; 
“ Gems, their Cutting and Uses as Rock Borers,” 6th Sep- 
tember, et seg.; “French River Navigation, Barrages and 
Works,” 18th October et seg.; “ nwritten Chapter on 
the Metallurgy of Iron,” 15th December, 1871, and others, 

Just as he eleared the science of earthquakes from the 


cobwebs that had grown round it and hidden it in masses 
of conjecture and hypotheses built upon ingenious ideas 
never put to the test of either qualitative or quantitative 
measurements, so he cleared the way for a clear conception 
of the nature and origin of volcanic energy, by his 
elaborate paper entitled, “Volcanic Energy : an Attempt 
to Develope its True Origin and Cosmical Relations,” and 
published in the “Transactions” of the Royal Society in 
1873, but read before that Society in 1872. This is one of 
the finest contributions to the physical geology of vol- 
canoes, and their relations to earthquakes and mountain 
structure, not that it makes any pretension to originality 
in that which deals with the elevation of mountain 
chains by tangential or lateral pressures, for this was 
clearly enunciated by M. Constant Prevost over forty years 
ago—but it shows how the existence of mountain chains 
and valleys, so formed, the directions of which probably 
result from inequality in the rate of cooling, or of solidi- 
fication of the material of the earth’s crust in different 
parts, constitute lines of weakness, or lines of least resist- 
ance, along which the work of deformation resulting from 
the secular cooling of the earth’s crust is mostly done. 
The theory enunciated by Mallet in this paper is pretty 
clearly defined thus by himself :— 

“The heat from which terrestrial voleanic energy is at 
present derived, is produced locally within the solid shell 
of our globe by a transformation of the mechanical work 
of compression or of crushing of portions of that shell, 
which compressions and crushings are themselves produced 
by the more rapid contraction by cooling of the hotter 
material of the nucleus beneath that shell, and the conse- 
, wa more or less free descent of the shell by gravitation, 

e vertical work of which is resolved into tangential 
pressures and motion within the thickness of the shell.” 

He was thus the first to show that there exist all the 
necessary conditions for the production of volcanic heat 
and energy by the transformation of work into heat, in 
the work arising chiefly from the descent of the crust of 
the earth as a terraqueous cooling planet ; and, as we have 
already said, he at the same time colligated the pheno- 
mena of deformation of the earth as a spheroid ; of moun- 
tain elevation and surface depression, including faults and 
fissures of hypogeal origin, and of vulcanicity, including 
volcanoes and earthquakes. All these he brought together 
into one category of origin as the results of the same simple 
cosmical mechanism, the energy of which has decayed and 
is decaying as the world grows older, and loses heat more 
and more slowly as compared with the rate at which it lost 
it when a molten spheroid covered with a thin but ever- 
thickening crust. 

Careful and laborious experiments preceded this paper, 
and it is an example of the way in which he showed his 
utter dissatisfaction with any theory, geological or other- 
wise, that would not bear the test of “how much,” the 
tests of mechanical and physical laws, and the direct 
application of measures. It is a paper which has done 
more to illustrate the application of thermo-dynamics in 
geology, and the necessity for a thorough mechanical 
and physical education to complete that of a physical 
geologist, than any other paper yet published; and it 
will probably ever remain the index to the origin of 
voleanic heat and energy. The experiments on the crush- 
ing resistance of numerous kinds of rocks which were 
carried out by him for this paper, and embodied in a 
table, are as unique. The table gives specific gravity, 
weight, crushing resistances, compressions, heat generated 
in crushing, and specific heat. 

The experiments were numerous and on a large scale, 
in order that experimental errors taight be eliminated as 
much as possible. The determination of the coefficient of 
expansion of slags representing molten rocks was made 
with very —_ masses, instead of the few pounds 
weight that had previously been employed for such pur- 

He was rigidly precise in his experiments and 
experimental methods, and was never at a loss in devising 
means for the employment of existing data in the solution 
of a problem by indirect application when simple means 
were impossible. He was, as Dr. Gladstone has said in 
his life of Faraday, an “ intellectual chieftain who could 
meet the prince of experimenters on equal grounds.” The 
paper to"which we have been referring had occupied many 
years of thought, and embodies the results of personal 
observations throughout a large part of Europe. 


Those interested in earthquake and volcanic studies, 
and history, will find a most entertaining yet complete 
exposition of these subjects, and his own views in a book 

ublished by Asher and Co., entitled “The Eruption of 

esuvius in 1872, by Professor Luigi Palmieri; with 
notes and an introductory sketch of the present state of 
knowledge of terrestrial vulcanicity, the cosmical nature 
and relations of volcanoes and earthquakes, by Robert 
Mallet.” The “introductory sketch” forms half the 
volume. 

We have now occupied so much in briefly describ- 
ing some of Mallet’s chief works, that we must conclude 
by giving simply the names of a few of his more recent 
papers. The Royal Society Catalogue of scientific papers, 
which does not give those of a technical character, contains 
the titles of no less than seventy-four by him, down 
to the year 1873. Since that time an addition to the 
paper on Volcanic Ene has been printed in the 
fe ions” the Royal Society. A paper, “On the 
Mechanism of Stromboli,” ap; in 1874 “ Proceed- 
ings” of the Royal Society. Another “On the Alleged 
Expansion of Various Substances in Passing by Refrigera- 
tion from the State of Liquid Fusion to that of Solidifi- 
cation,” appeared in the “Proceedings” Royal Society, 
1875. Another “On the Origin and Mechanism of Pro- 
duction of the Prismatic or Column Structure of Basalt,” 
“Phil. Mag.,” 1875. “On the Mechanism of Production 
of Volcanic Dykes,” Quarterly “ Journal” Geol. Soc., 1876. 
One “On Some of the Conditions Influencing the Projec- 
tion of Discrete Solid Materials from Volcanoes, and the 
Mode in which Pompei was Overwhelmed,” Royal Geol. 
Soc, Ireland, 1876. “On a Circumstance Affecting the 
Piling Up of Volcanoes,” and the last on “ The Tempera- 


ture of the Primordial Ocean of our Globe,” both in Quar, 
Jour. Geol. Soc., 1880. 

We should like to deal with the discussions which followed 
the “eee of some of these papers; but this is im- 
possible. 

For many years, and up to the time of his death, Mr, 
Mallet was one of our ablest and most valued colleagues, 
Many papers of special character and interest under the 
authority of his name, will be found scattered through 
our volumes, every one of which bears evidence of deep 
logical consideration, and most of them of profound and 
penetrating research. He possessed extraordinary induc- 
tive powers, and his generalisations have proved themselves 
to be wonderfully accurate. Of his store of knowledge 
upon almost every scientific subject, none but those who 
knew him, and enjoyed his intimate acquaintance, could 
form an adequate conception ; and it is those who knew 
him well who can best realise the loss the world suffers by 
his death. 

Mr. Mallet had been nearly blind for seven years, and 
his recent papers were written by the hand of an amanu- 
ensis. He leaves a widow, two daughters, and three sons, 
Dr. J. W. Mallet, F.R.S., University of Virginia; R. T. 
Mallet, Chief Engineer Indian State Railways; and F. R, 
Mallet, F.G.S., HM. Geological Survey of India. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


PALLISER GUNS IN THE UNITED STATES, 


Srr,—At the present time our external relations with other 
countries are not satisfactory, and for this reason great attention 
is being paid to gunnery, ships of war, forts, and warlike material 
of all kinds. For some time past guns lined with wrought iron, on 
the Palliser system, have been much experimented with, and very 
contradictory reports have been published concerning them. 
According to the latest information they have failed. 7 have 
not been found as strong as our own cast iron guns, Whether 
this statement is true or not we have, unfortunately, no means of 
epee here ; for Government inquiries are conducted in such 
a way, and there is so much wire-pulling and dishonesty of all 
kinds, that it is next to impossible to get at the truth. 

I write now to you in the hope that the publication of this letter 
in your pages may induce an expert to give us some information 
as to what Palliser guns really are doing here. It may seem 
strange that an American should have to apply to Great Britain 
for information in this way; but the case is not unexampled. 
For instance, Mr. King, of the United States, was the first to 
tell Englishmen all about their own ships of war. 

Yhat I and many others want to have, is a trustworthy state- 
ment concerning the performance of Sir William Palliser’s guns in 
this country, and, in addition, an explanation of the reasons why 
~—_ are stronger than cast iron guns. 

or example, let me sup that the lining of a Palliser gun is 
6in. diameter inside, and 12in. outside; the metal is wrought iron, 
and its tensile strength 20 tons per inch. The bursting _—— of 
such a tube is 17 tons on the square inch nearly. The metal 
removed to make room for it was of the same dimensions. If we 
take its tensile strength at 7 tons Y inch, then the bursting 
strength of such a tube would be 5°8 tons per inch. It is clear 
enough that by putting in the wrought iron liner we should gain 
about 11 tons per inch in —_ But American guns have been 
for the most — cast of —— Greenwood pig and other mixtures, 
and the tensile strength of this cast iron is as great as 16 and even 
18 tons per inch. e gain, by inserting a wrought iron tube, 
seems to me to be very doubtful. 

For any information on such points as those I have raised I 
myself and very many of my countrymen will feel much obliged. 

Brooklyn, November 14th. C. A. W. 


COLD-AIR MACHINERY. 

S1r,—I have read the letter of Mr. J. S. Coleman in THE 
ENGINEER of November 18th, in which he describes an experiment 
which, it seems, he thought it worth while to make, in order to 
prove the well-known fact that cold cannot be produced by the 
compression and re-expansion of air unless work is done by the air 
in expanding ; and he further goes on to say that he is about to 
submit a paper on the results of his experiments to the Institute of 
Civil Engineers. Mr. Coleman seems to think that his firm have 
the monopoly of all knowledge on the — of producing cold by 
compression and expansion of air, as well as of the machinery by 
which it is effected—as witness their adverti ts, tioning 
the public against using any other than their machine—and he 
appears totall ignorant of what has been done before them by 
others in the same direction. a 

The principle which he enunciates in his letter is as well known 
and recognised, and as commonly acted upon, as any other well- 
known principle in science. That — was carried out in 
Newton’s patent, No. 13,234, a.p. 1850, which describes in full 
detail all the main features embodied in Bell and Coleman’s 
machine, and has been adopted and carried out in many subsequent 
inventions, as Giffard’s, Wirth’s, Windhausen’s, Sturgeon’s, and 
others, Four years prior to the appearance of Bell and Coleman’s 
machine, a similar machine was made and fitted up by Mr. Shaw, 
of Kilnap Glen, near Cork, in which he employed Sturgeon’s air 
compressor for the compressing portion of the work, on the dry 
compressing principle, this being, I believe, the first time the 
injection of water into the compressing cylinder was dispensed 
with, Professor dall, in his well-known work, ‘‘ Heat a Mode 
of Motion,” fully describes an experiment by which he proved the 
Fey theory of heat. One might almost be tempted to think 
that Mr. Coleman was totally unacquainted with what has been 
done outside his own experience, and the present state of public 
knowledge on the subject. He might just as well have written 
you that he had ascertained that the injection of water into steam 
would cause it to condense, and promise a 4 on the discovery. 

Warrington, November 21st. J. W. DE V. GALWRY. 


THE AWARDS AT THE MELBOURNE EXHIBITION, 


Srr,—I have just with some surprise a paragraph in 
your issue of che 29th July bearing the above heading. In that 
ph you say: “If awards to new arrangements of ‘ valve- 
gear, or pageens inn are to depend upon ‘ precedent or justifica- 
tion’ in ‘the works of the highest authorities,’ it is, perhaps, not 
to be wondered at that those who make the awards get into hot 
water.” I should be very much obliged, Sir, if you would inform 
me where else the jury should have gone, if not to the “* works of 
the highest authorities ”—that is to say, to standard books, to the 
es of your own journal, and to existing successful practice, in 
order to verify their conclusions, The mem of the jury, though 
in a majority of instances possessing extensive practical experience 
in making, using, and testing steam machinery, and being fully 
satisfied in their own minds as to the justice of their decisions, 
nevertheless, as an additional precaution, and in order to avoid the 
remotest risk of error, took the trouble to consult the best accessible 
authorities, including your own pages, and to compare with the 
best existing ice. What more any body of careful, conscien- 
tious men could have done I fail to see ; and yet all their assiduous 
care and labour are dismissed id you with a remark whieh, however 
meant, certainly looks not & sneer, 
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in, Sir, I ask whether Jury No. 26 were not discharging a 
public duty in resisting the attempts of a small coterie of exhibitors 
and their agents to modify, in an utterly unjustifiable way, their 
awards? Would it be tolerated for an instant in a European 
exhibition that a number of interested parties should be allowed to 
overhaul the awards of an experienced and impartial jury? Surely 
the jury deserve your sympathy and commendation for resolutely 
opposing so gross an irregularity. 

As for the valve—not valve-gearing, as you appear to assume— 
in question, I think you will join the jury in condemning it when 
you hear that it was a plain slide driven by an excentric, and with 
as much lap on the exhaust as on the steam side—a valve, in fact, 
that would almost abolish expansion, and set up a ruinous back 

pressure. If such a valve be right, you, Sir, as well as we, will 
nave to unlearn much, I trust that you will see justice done in 


this matter. W. C. Kernor, 
Royal Park, Melbourne, Chairman of Jury 26, 
September 21st. 


(The paragraph to which Mr. Kernot refers was certainly intended 
to express objection to the grounds upon which the award had been 
made, as reported in some of the Australian papers. The value of 
a new invention cannot depend on precedent or previous practice, 
as described in books or journals. It may act ona principle differ- 
ing from anything previously applied in an article for accomplishing 
the same end; but it might be entitled to an award, though no 
‘precedent would justify ” the novelty. Mr. Kernot’s letter, 
however, refers to questions which formed the ground for con- 
siderable difference of opinion at the Exhibition, and as these 
differences have not been fully explained in this country, we print 
his letter.—Eb. E.] 


WARMING RAILWAY CARRIAGES, 


Sin,—I wish to call attention to Ancelin’s foot warmers. Water, 
on account of its large capacity for heat, has hitherto been used as 
the best medium for retaining warmth; but, if certain fusible 
salts, such as acetate of soda, be used instead, a much greater 
quantity of heat can be stored up than in the same volume of 
water. Fused acetate of soda contains about four times as much 
useful heat as the same volume of water at the same temperature. 
It liquefies at about 59 deg. Cent.; the amount of heat rendered 
latent, or stored up as temporarily insensible heat, amounting to 
94 calories. 

A foot warmer of 11 litres—about 24 gallons—capacity, would 
contain about 33 Ib. of acetate, and, supposing its initial tempera- 
ture to be 80 deg. Cent., which is the maximum tem: ture of the 
water -y the foot warmers when placed in the carriages, it would 
give out :— 


Calories. 
First its sensible heat from 80 deg. to60deg. .. .. «. 225 
And finally its sensible heat from 60 deg. to 40 deg. .. 


The same warmer, filled with water, in falling from 80 deg. to 
40 deg. would give out only 440 calories; the acetate will give 
out, therefore, four times as much heat as the water—these theo- 
retical data are fully confirmed in practice. 

The external temperature of a warmer filled with acetate falls 
at the same rate as one filled with water, until a temperature of 
about 54 deg. Cent. is reached, this temperature corresponding 
with an internal heat of 59 deg., or the crystallising point of the 
acetate ; it then remains nearly stationary for several hours, and 
afterwards fa ls at the rate of from two to three degrees per hour, 
down to about 40 deg., so that the durability of the heat is at 
least four times that of water; therefore, instead of having to 
change the foot warmers in railway carriages every two or three 
hours, which is the case where water is used, it would only be 
necessary to replace them every ten hours or so, if acetate of soda 
were employed, thereby effecting a saving of about 75 per cent. in 
the labour, and causing less inconvenience to engers. With 
this warming process there is also a considerable saving of fuel, 
as, when warmers filled with water are taken out of the carriages 
and left in the open air, their temperature quickly falls to that of 
the surrounding atmosphere, and their average temperature there- 
fore does not then exceed 10 deg. Cent. ‘To fit them again for 
use they must be again re-heated to about 90 deg., and each 
warmer of 11 litres has thus to store up, in four operations, 80 x 
11 x 4 = 3520 calories ; these warmers being at a maximum tem- 
perature of 80 deg. Cent. when they are put in the carriages, 40 x 
ll x 4 = 1760 calories will be Uilised, that is to say, about 
50 per cent. of the heat stored up. 

In a warmer containing 33 lb. of acetate, and which has also 
cooled down to 10 deg. Cent., and been re-heated to 90 deg. Cent., 
there will have been stored up— 

From 10 deg. to 40 deg. 


80x 0382x155 = 1 
From 40 deg. to 60 deg. 


20x O32x 15 = 96 


From 60 deg. to 90 deg. . 80x07 x15 = 337 
ee 1987 
Out of which will not be utilised :— 
Calories. 

From 10 deg. to 40 deg... .. 144 

From 90 deg. to 80 deg... .. 112 

256 


Warming by water necessitates therefore the storing up of 3520 
calories, whilst warming by acetate onl uires 1987 calories ; 
there is also a further economy from the fact that the 1987 calories 
stored up in the acetate are stored up in one operation, whereas it 
requires four operations to accumulate the 3520 calories in the 
water. 

The filling of the warmers with acetate is done once for all by 
taking simple but necessary precautions. The vessels should be 
perfectly air-tight, and the stoppers soldered down so as to prevent 
the loss of acetate, or the entry of any water into the warmers 
whilst they are being re-heated ; this re-heating being performed 
by placing them vertically in boiling water. The acetate, being an 
extremely stable body, will last for an indefinite period. 

The system has been tried in France by the Western and State 
Railways, and during this winter the number of warmers is to be 
considerably increased. A contract has been entered into with the 
— Portuguese Railways, and it is about to be adopted by the 
railways in Northern Italy. Trials have also been made on the 
North of Spain Railways, and in England the London and North- 
Western Railway have taken out a licence for 3000 warmers. I 
shall be happy to a particulars, 


113, Victoria-street, Westminster. HENRY CHAPMAN, 


THE LENGTH OF THE METRE, 


Smr,—Our letter of 8th inst. was intended to show that the 
universal practice in England of assuming that the metre is equal 
to 39°37079in. was a serious error. The fact, as pointed out by 
“Uniformity” in your isaue of the 18th inst., that the Act of 
1878 confirms this error, does not in any way tend to correct or 
excuse it. Ata very large expense, and by a series of experiments 
extending over some years, it was determined on behalf of the 
En lish Government that the French standard platinum metre at 
32 deg. was equal to 39'37079in, of the English brass standard at 
62deg. For some of these experiments it was assumed that the 
co-efficient of expansion of platinum was 0°00000476 for 1 deg. Fah. 
This means that the platinum metre standard at 62deg. would be 
equal to 39°37906in. of the English standard, alsoat 62deg. Thus, 
at the present moment, at an ordinary working temperature of 
62 deg., the metre as used in France, and, presumably, all other 
countries, is ‘00827in. longer than that defined by our Act of Par- 
liament. Where is the “uniformity” in this? Is it necessary or 
convenient that John Bull should have a special metre of his own 
of a different length to that used by the world at large? 

This difference is not the inappreciable amount that ‘ Uniform- 


ity” ipogioe, and even if it were it would be no excuse for the 
Act of 1878 using five places of decimals—39°37079—to express 
what would be nine times more accurately expressed by only two 
places of decimals—39°38, Having gone to great expense in deter- 
mining the true relation, why should we then adopt one which 
has no existence in fact, and is more cumbrous to use? 

** Uniformity’s” concluding statement, that the bronze yard and 
platinum metre ‘‘cannot be strictly comparable,” is a mistake, as 
the co-efficients of expansion being known, and also their relative 


length at given temperatures, it is a simple arithmetical sum to- 


compute what the relation would be at any given temperature, 
within certain limits, JAMES CHESTERMAN AND Co, 
Bow Works, Ecclesall-road, Sheffield, 
November 22nd, 


THE STRAINS ON CRANE POSTS, 
Srr,—I have read with no small amusement and a good deal of 
nterest the various letters which have appeared recently in your 
pages on the strains in crane posts. I am amused because all your 
correspondents, almost without exception, have failed to see the true 
int at issue, and in a very little time, if matters go on much 
urther, ~~ will have totally lost oy of the original question 
put by Mr. Pendred. Beyond any doubt he is quite right, and the 
strain on the breast of a crane post such as he has drawn is greater 
than the strain on the back, and it is greater by just the amount of 
the load on the crane, including in the term “load ” that portion 
of the jib which acts as load. 

Some of your nA prey maintain that Mr. Pendred is wrong, 
and that the load is the same back and front. The point is soon 
settled. Let Fig. 1 be a crane with a jib at right angles, or curved, 
it matters nothing ; let us Urs this crane standing with a flat foot 
on a cast iron bed-plate, and leave it to itself. The result will be 
that it will tumble down. A tie must be put in at A to make it 
stand. In am, ties of this kind are not used. The post is 
stuck in a hole, and the strains are taken at points shown by the 
arrows in Fig. 3. 


Fics Fic.2 FIC.3 


Now, it is quite clear that these are the equivalent of the toe of 
the post and the tie A in Fig. 2. It is also clear that the strain 
on the toe of the post B, Fig. 2, is greater than the strain on the 
tie A. But A represents the back of the crane, and B represents 
its breast. The extra strain comes from above, downward. Action 
and reaction are equal and opposite. Therefore, if there is a 
certain strain of, say, 10 tons, in the last jin. of plate at the point 
B, there must certainly be 10 tons in the next jin. above that, and 
so on upwards, In like manner, if there be a tensile strain of 
9 tons in the lowest }in. of plate at A, there must be 9 tons on 
the next jin. above it, and so on to the top. 

The mistake your correspondents make is in supposing that the 
crane will, in practice, turn about an imagi centre line or 
neutral axis in the middle of the width of the crane post. In 
practice it will do nothing of the kind. It will tend to turn 
about its toe, or about the equivalent of that toe, being frequently 
that part of a collar next the weight; and Mr. Pendred’s safety 
valve theory not only expresses what takes place in practice, but 
expresses it with strict accuracy. If your correspondents could 
or dispense with the fact that a crane is not supported ona 
central point under the neutral vertical axis of the jib, they would 
be all right ; but they cannot, of course, do this, and their abstract 
reasoning does not apply at all to the practicalcase. Q. E. D. 

Cambridge, Nov. 21st. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Corr ) 

STEADINEsS characterises the iron trade this week. Orders for 

finished or pig iron are not arriving with the freedom of a month 

ago, yet vendors are so well booked that, with few exceptions, they 
maintain the prices of that date. 

On ’Change in Birmingham this afternoon—Thursday—mer- 
chants were offering numerous contracts for delivery next 
quarter ; but the prices which they wished to do business upon 
were those now current, and this being the case vendors generally 
refused to close. They believe that, certainly with the early part 
of the new year, if not indeed before that date, the crucial quota- 
tions of alike pig and finished iron will advance, consequent upon 
a rise in the official quotations of furnace coal. Therefore they 
refuse to tie their hands by filling their books with contracts at 
current rates. In pursuing this course makers act with wisdom. 

The thin—stamping—sheet firms reported to-day that the 
demand was rather better than ten days ago. The price for ordi- 
nary gauges varies between £12 and £13 per ton. e quotations 
for the thinner gauges advance £1 per ton upon these figures 
according to the degree of thinness required. e demand is well 
distributed over home and foreign necessities, 

Tin-plates, which are largely made by the same houses as pro- 
duce thin sheets, are fairly active. The United States, the Austra- 
lias, and the European Continent are the best buyers at date. 
Complaint continues to be made as to the difficulty of getting 7 
advance in prices, And this is the more unsatisfactory since bloc 
tin is still going up. 


Bars of best branded sorts are not by any means so active as 
vendors could like, yet compared with three months ago there is a 
decided improvement. With export buyers in partic these old 


standard brands still keep in much favour. The Earl of Dudley’s 
common bars, rolled at the Round Oak Works, are £8 2s, 6d., and 
those of Messrs. William Barrows and Sons, the New British Iron 
Company, Messrs, Jno. Bradley and Co., and Messrs. Phillip 
Williams and Sons, are £710s. Sheets and plates of the same 
houses vary from £9 to £9 10s. 

Medium and common quality bar makers announced that they 
were better employed than the marked firms, and there can be no 
doubt that the statement is correct. They have a wider field for 
their products, and. at times such as these their prices are more 
likely to tempt buyers than those of the marked bar firms. 
Medium bars were this afternoon £7 5s. to £6 15s.; and common 
sorts, £6 10s. to £6 5s. 

Galvanisers were again in the market for black sheets, and so, 
too, were merchants who have contracts in hand for Russia, India, 
and the Antipodes. Makers refused to give way on their former 

uotations of £8 to £8 10s. for singles, £9 10s. for doub‘es, and £11 

or latens. It is this last ~~ that is most in request for Russia, 
and upon these and upon doubles the mills are running very 
actively. 

oer makers to-day were tolerably firm at £6 17s. 6d. to £7 for 
common sorts. Superior sorts were £7 5s. to £7 10s. The 
Continent is a good buyer of such iron at the present time. 

Tube strip was scarcely so a a fortnight ago. There were 
makers who would have accepted 2s. 6d. per ton less than at that 
time. 

Merchants’ advices state that when the mail left Melbourne 
galvanised iron was going off freely at prices much better than 
could have been realised a short time previously, This advance 
was due to the telegrams which had,been reccived from London, 
notifying the rises which were taking place in the home market. 
At Melbourne 100 cases of Emu brand—26 6 poe been placed 
at £20 10s.; 100 cases Davies’s 26 gauge had also been taken up at 
£20 10s.; Orb, 24 gauge was quoted at £20 10s.; 90 cases of this 


brand, 26 ga e, had found a purchaser at £21 15s., and the 
holders of this latter brand required £22 for assorted invoices; 50 
cases stock had also been placed at £21. Bar and rod iron was 
moving at £9 to £11. 

Sheet iron in the black was selling quietly when the mail left 
Melbourne. Assortments of Nos. 8 to 18 were quoted at £11, 
while for Nos. 20 to 26 £13 was obtained. Plate iron was in fair 
request at £11. Hoop iron for trade pur was offered at 
£9 10s. Nos. 6,7, and 8 drawn fencing wires were in request, 
sales being made at £13, £13 10s., and £14, thus showing an im- 
provement. Tin-plates were offered at 15 per cent. advance on 
invoice for good assortments. For parcels of I.C. coke 18s. 6d. 
per box was quoted, and for smaller lots 19s. per box. Pig iron 
was also improving in value in Melbourne, owing to the continuous 
advance taking place in the home market. A shipment of 100 tons 
had been taken up at £4 12s. 6d., and since then purchases had 
been made at £4 15s. to £5. 

In Birmingham to-day the supply of pig iron was decidedly in 
excess of the demand. This applies alike to native and foreign 
descriptions. Derbyshire pigs were priced at 47s. 6d. to 50s., but 
there were buyers who asserted their ability to secure supplies at 
45s. Thorncliffe pigs were £3, without business. 

Barrow hematites were quoted by agents at 72s. 6d., but con- 
sumers would not give the figure. Neither would they give the 
75s, quoted on the open market for Tredegar hematites. Native 
all-mines ranged from £3 5s. for Shropshire makes of hot blast to 
£3 10s. for Staffordshire ditto. Cold-blast sorts were, as to both 
districts, £1 per ton higher than the figures just quoted. Part- 
mine Staffordshire were £2 15s, to £2 10s., and common sorts 
£2 5s. to £2 2s, 6d. as a minimum. 

Coal was without any change in price, but the market is getting 
rather nervous again as to a possible early advance, for the move- 
ment amongst the colliers for an alteration in their favour of the 
sliding scale, by which wages are regulated, is gaining ground 
week by week. 

The Acta nl Colliery Company has just started some fine new 
machinery. It includes a pair of splendid engines, which have 
been supplied by Messrs. Musgrove and Son, of Bolton, and which 
when experimentally a few days ago worked grandly. 
The cylinders are of 44in., and the stroke is 7ft. The drum 
barrel, — by the engines, is worked off the first motion, and 
is 22ft. diameter. The pit frame has been built of angle iron 
the Horseley Engineering Company, of Tipton, and it stan 
about 80ft. high to the top of the pulleys. The back legs of the 
frame reach a height of 120ft. 

There is no falling off in the activity lately noted at the leading 
establishments about Birmiagham, and the consider- 
able business previously reported in tools and steam engines for the 
States promises augmentation of considerable importance when 
the new year has set in. Australia, France, and certain Eastern 
countries are buying steadily, amongst the work most in request 
being pumping engines, patent boilers, differential pulley blocks, 
hydraulic presses, and lifting jacks. Messrs. Watt and Co., of 
Soho, are pretty well full of work on account of the requirements 
of shipbuilders and of mining and waterworks companies. 
Refrigerating machinery is going away from the new works of 
Messrs. Pigott and Co.—late the Atlas Engineering Company. 
South America, India, and the colonial markets are demanding 
Root’s patent steam boiler from the Patent Steam Boiler Com- 


ny. 

Wrought iron tubes continue to advance in price as the result of 
the operations of the association of makers formed in that trade. 
Discounts have lately been further reduced 25 per cent. off gas 
tubes and 5 per cent. off steam tubes. Gas tubes are now 674 to 
70 per cent.; galvanised, 55 per cent.; steam tubes, 50 to 55 - 
cent.; steam tube fittings, 55 to 60 per cent.; and boiler tubes, lap 
welded, also 55 to 60 per cent. 

_ An explosion of gas which has resulted in the loss of two livesand 
serious injuries to three men, took place early on Monday morn- 
ing in the Deep Pit, Hanley, belonging to Earl Granville. The 
men who were killed were two firemen, who, after inspecting the 
it with some fourteen others and a deputy overman, remained 
hind to attend to some repairs. Between twelve o’clock cn 
Sunday night and three o’clock on Monday morning the barometer 
registered a depression of an inch. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—As I pointed out last week, the approaching close 
of the year is onde tending to curtail business until after the 
holidays, and a lessened activity in the iron trade of this district is 
b ing a noticeable feature. Both smelters and finished iron 
makers, however, are full of orders, which will more than carry 
them over the year, and prices consequently are firm, whilst any 
tendency to ‘‘ bear ” operations on the part of merchants or dealers, 
which might be encouraged by the present inactive state of the 
market, is checked by the general belief in better trade and pos- 
sibly higher prices with the turn of the year. 

At Manchester on Tuesday there was a very quiet market, and 
for pig iron especially the demand was extremely dull. Lancashi 
makers report a few inquiries for delivery over the first quarter of 
next year, but the actual business doing, so far as new orders are 
concerned, is very si Heavy deliveries are, however, sti 
being made under contract, which are not only taking away all the 
present output, but are reducing rapidly the stocks at works, and 
makers are not only exceedingly firm at their full list rates, but 
are even indifferent about booking further orders at present prices, 
which for delivery into the Manchester district remain at 48s. for 
No. 4 forge, and 49s. for No. 3 foundry, less 24 per cent. Outside 
brands are without material change, so far as makers generally are 
concerned, the average quotations for Lincolnshire an Derbyshire 
irons delivered into the Manchester district remaining at about 
48s. 6d. and 49s. up to 50s. per ton, less 24 per cent.; but there are 
sellers in the market at lower figures n these. In Middles- 
brough iron there is still so little doing in this district that prices 
are simply nominal. 

In the finished iron trade, ae the demand is not so brisk 
as it has been, there is still plenty of inquiry both for shipment and 
home requirements, and one encouraging feature with regard to 
the future is the slowly but steadily increasing demand coming 
into the hands of merchants from the comparatively small users 
of iron throughout the district, which although still leaving plenty 
of room for improvement, is a satisfactory indication of a revival 
in trade generally. Finished iron makers continue very os. and 
prices are steady at late rates, the average quotations for delivery 
into the Manchester district being as under: Bars, £6 10s. to 
£6 15s.; hoops, £7 5s. to £7 10s.; sheets, £8 10s. to £8 15s.; tank 
plates, £8 5s. to £8 10s.; common boiler plates, £8 15s. to £9; 
with best qualities up to £10 per ton. 

The metal market is very firm, with prices moving upwards. 
There is a considerable demand from consumers, but makers arc 
very chary about quoting, especially for forward delivery. 

For brass foundry work of nearly all descriptions there is a good 
demand, and especially for all kinds of steam fittings, the pressure 
to complete shipping orders keeping some of the makers on over- 
time ; whilst for home requirements there is more doing than for 
some time past. 

The engineering trades continue to show a slow but steady rate 
of improvement throughout most of the Lancashire districts. The 
last returns sent in by the various districts connected with the 
Amalgamated Society of Engineers again show a decrease in the 
number of men out of employment, as compared with the previous 
month, and the number of men now in receipt of out-of-work 
donation is only 34 per cent. of the total number of members in 
the Manchester district. The reports as to the state in the various 
Lancashire districts may be summarised as follows :—Manchester, 
improving; Liverpool and Birkenhead, Ashton-under-Lyne, 
Barrow-in-Furness, Blackburn, Bolton, Chorley, Heywood, 
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Hollingwood, Oldham, Patricroft, Royton, Sutton, and Newton- 
le-Willows, moderate ; whilst from Bury, Preston, Rochdale, and 
Wigan, trade is returned as bad. 

The excursion made last week by the Manchester Geological 
Society into the West Lancashire coalfield was one full of interest 
to mining engineers. The primary object of the excursion was to 
inspect the long-wall system of getting coal in successful operation 
at the Wigan Coal and Iron Company’s Sovereign Pit, West Leigh. 
By this system, which has been only recently introduced into 
Lancashire, the coal is got without the use of powder or any other 
explosives, and the members of the Society had an opportunity of 
seeing it in operation in the Wigan six or nine-feet seam—one of 
the most “fiery” mines in the district, in which nearly all the 
disastrous explosions of late years have occurred. The long-wall 
method of getting coal consists in working along an extended face, 
which at the Sovereign Pit is 700 yards in length. The face having 
been first spragged up, the collier ‘‘holes out the dirt” from under- 
neath to a thickness of from 18in. to 36in., and in depth of from 
2ft. to Tft., according to circumstances, and the dirt holed out is 
formed into pack in the rear of the collier, who partially sustains 

he roof where the coal has already been got. The holing having 
been completed, the sprags are removed, and the roof—which, in 
addition to its weight, has a natural drag on the face of the coal, 
owing to the gradual subsidence going on over the pack formed of 
the dirt or metal holed out—brings down the coal without’ any 
other agency being required. The coal is then hauled out, the 
newly-exposed face again spragged, and the work goes on as 
before, the collier, as he follows up the face, leaving 
behind him — except where the drawing roads have to 
be kept open—a continuous pack or wall of dirt. In 
addition to the important advantage that all danger from shot 
firing is dispensed with, the mine worked on this system is more 
readily ventilated along an extended straight face than by the 
pillar-and-stall system, and the coal is got in a more marketable 
condition. The inspection of modern colliery surface plant at the 
Sovereign Pit, and at the neighbouring new Bickershaw Collieries, 
which have both been laid out during the last few years, also 
formed an interesting portion of the excursion. At the Sovereign 
Pit the Wigan 6ft. mine is worked at a depth of 375 yards, and 
the winding engines are of the ordinary horizontal type, with 36in. 
cylinders and 6ft. 6in. stroke, driving a winding drum with a 
diameter of 15ft. for the first lap, and performing 244 revolutions 
for 381 yards. The ventilating arrangements consist of a Guibal 
exhaust fan, 40ft. diameter and 15ft. wide, driven by a pair of 
horizontal engines with 30in. cylinders and 3ft. stroke, and per- 
forming 35 revolutions per minute, producing an average ventilat- 
ing current of 120,000 cubic feet of air per minute. At the Bicker- 
shaw Collieries, which are owned by Messrs. Ackers, Whilley, and 
Co., Limited, the Bickershaw mines are beirg worked at a depth 
of 475 yards, and the Crumbronk seam at a depth of 340 yards, 
whilst shafts have also been sunk to the Wigan mines ata depth of 
645 yards. A portion of the mines are being got on longwall, and 
a portion by the pillar-and-stall system. For generating the steam 
power required for the winding, hauling, and ventilating engines, 
there are two boiler houses, the first containing eight double-fiued 
Lancashire boilers, working to a pressure of 501b. to the square 
inch, and the second at present seven—but with foundations ready 
for eight—double-fiued Lancashire boilers working to a pressure of 
80 Ib. to the square inch. The boilers in the second house, which 
have only just been put down, are 30ft. in length, 7ft. 6in. diameter, 
and are supplied with Cowburn’s dead weight safety valves and Hop- 
kinson’s patentsafety valves. Three engine houses have been erected. 
The first contains a pair of horizontal winding engines by Messrs. 
Baker and Valliant, of Wigan of 400-horse power, with 36in. 
cylinders and 6ft. stroke; the winding drum, which carries two 
1jin. round steel ropes, has a diameter of 16ft., and the winding is 
performed in thirty-two revolutions in 45 seconds, with a total 
weight at the end of the rope of nine tons. No. 2 engine house 
contains a pair of horizontal winding engines by Messrs. J. C. 
Stevenson and Co., of Preston, of 300-horse power, with 30in. 
cylinders and 6ft. stroke and winding drum of 15ft. diameter. 

o. 3 engine house, which has been erected for the newly-opened 
out Wigan mines, contains a pair of winding engines by Messrs. 
Scarisbrick Walker Bros., of Wigan, with 36in. cylinders, 7ft. 
stroke, and working up to 600-horse power. The winding drum, 
which carries a flat rope has a diameter of 18ft. 6in. for the first 
lap, going up to 19ft. 6in., and is fitted with Burn’s patent brake. 
The winding from the bottom of the shaft, 645 yards, will be per- 
formed in thirty-two revolutions in 50 seconds. The system of 
ventilation is also the Guibal exhaust fan, which is driven by a 
pair of compound engines, with 17in. high-pressure and 30in. low- 

ressure cylinders, so arranged that in the case of one breaking 

own, the other worked at high pressure is sufficient to carry on 
the ventilation. The fan has a diameter of 46ft., with a width of 
12ft., and is driven at forty-five revolutions per minute, producing 
a ventilating current of upwards of 230,000 cubic feet per minute. 
A special feature in connection with the ventilating plant is that 
two drifts have been provided to the fan, which is thus enabled to 
take in on both sides, and avoids the objectional one-sided pressure 
where there is but one drift. For ventilating the new pits to the 
Wigan mines a second fan, of the same proportions as the one now 
in use, is being erected, and when completed both fans will be so 
coupled together that, in case of accident to one, the other can be 
worked in connection with the whole of the pits, and will be 
enabled to supply sufficient ventilation to all the workings through- 
out the colliery. The surface arrangements at both collieries, I 
may add, met with general commendation from all the engineers 
present. 

The demand for the better classes of coal is exceedingly dull 
consequent upon the extreme mildness of the weather, and stocks 
are accumulating; but fuel for iron-making and other trade pur- 
poses continues in very fair demand, and, although there is a little 
weakness here and there in house-fire coals, prices generally are 
being firmly maintained at late rates. 

Barrow.—The hematite pig iron market has undergone no change 
of any moment since my last statement, and the business which is 
now being done is for delivery in the beginning of next year. I 
cannot say that a large amount of business is being done, and this 
will probably continue till the Christmas holidays are over. 
Makers, however, have orders in hand which will keep them busily 
employed for a length of time; in fact, till well on in the new 
year. By that time the wants of buyers will place them in a posi- 
tion to keep them fully going, as it is known that the wants of 
users are very considerable. The outlook for good trade during the 
winter is bright, and makers are sanguine that as the present orders 
are worked out they will be replaced by others, and the next year 
will see even a much better trade than we have seen during the 
past autumn. All round parcels of Bessemer were quoted at 
62s, 6d. per ton at Works, and No. 3 forge at 61s. Inferior sam- 

les at 57s. The steel trade still occupies the good position which 

as been observable for some time past. I am informed that 
negotiations are being made for a few good contracts. The steel 
mills are working at their highest rate of output. Iron shipbuilders, 
ironfounders, engineers, and others fairly active. Iron ore in good 
demand at late values. Raisers are very well sold forward. Ship- 
ping moderately employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE are signs of trouble in the Derbyshire coalfield. At 
Unstone Silkstone Colliery the men have given notice to leave 
their employment, and the object is understood to be an increase 
of wages amounting to 12 per cent. The colliers employed by 
another company in the same neighbourhood—the Unstone Coal 
and Coke Company—have held a meeting, and come to the con- 
clusion that they ought to have higher wages, but that it is not 
—_ politic to strike work just now. At the Eckington Collieries 
the miners have demanded an advance of 74 percent. Mr. J. C. 


Colver, the managing director, has replied, stating that he hoped 
and believed there were better times approaching when the selling 
prices of coal, and also the wages of the workmen, would improve, 
but that at the present time it was quite impossible for the com- 
pany to grant an advance in wages, and that if the men persisted 
in their demand the company would set down their pits. This 
decided reply has caused the colliers to pause. 

In the Yorkshire coalficld—south and west—wages disputes are 
also beginning to crop up. The miners employed by Messrs. New- 
ton, Chambers, = Co., Thorncliffe and Chapeltown, have 
requested—through a deputation of their number—a return of the 
5 per cent. reduction recently conceded by the Thorncliffe miners, 
Mr. A. M. Chambers regretted that his company could not at 
present entertain the question of advancing wages. He did not 
wish to deny that trade had improved a little, and that it was still 
getting better, but prices had not improved to such an extentas to 
enable him to accede to the request. Mr. Chambers said his firm 
were desirous of establishing a sliding scale or board of conciliation 
for the future regulation of wages at Thorncliffe. The deputation 
replied that they were not empowered by their constituents to enter 
into an agreement of this kind, but promised to lay it before the 
miners for consideration. 

The iron markets have been firmer again this week, and the im- 
pression is deepened that further advances in values are imminent. 
This impression is causing home and foreign railway companies to 
rush into the market with heavy orders for steel rails and other 
railway material’ I hear of five orders for steel rails having been 
received since my last letter for 20,000, 10,000, 10,000, 6000, and 
5000 tons. The prices are now yielding a profit. 

Wagon builders are also well employed; the various parts of 
engines, which are made here, but go to Glasgow to be put 
together, are also largely ordered. Engineers are exceedingly well 
employed and are working extra time. The same remark applies 
to boilermakers and the ship-plate departments. 

In the steel trade Bessemer is in brisk demand for casting and 
general purposes. A further rise in value is reported, but it does 
not appear to affectthe demand, Crucible steel is also in greater 
request. Several excellent orders from distant markets have been 
recently received. 

The file, saw, edge tool, and cutlery trades are in a very satisfac- 
tory state. In silver and plating there is the usual briskness prior 
to Christmas, and on the whole, the prospects of trade all round 
are brighter than they have been for three years. 

The electric light continues to make progress. Barnsley, the 
coal capital of South Yorkshire, have entered into a contract with 
Messrs. Hammond and Co. for eight nights’ experiment of the 
Brush lights at £50. This experiment has arisen out of the success 
at Chesterfield, where the system works very well. On the occa- 
sion of the visit of the Prince of Wales to Worksop last Monday 
“a rag the town was successfully illuminated by the Brush electric 
ight. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


A CHEERFUL tone pervaded the Cleveland iron market held at 
Middlesbrough on Tuesday. The attendance was good, and 
although the telegrams from Glasgow announced easier prices, 
there was no disposition to follow suit. The price of No. 3 g.m.b. 
was 41s. 9d. f.o.b., being about the same as it was the previous 
week. For delivery over three months 3d. per ton, and over six 
months 6d. per ton more was asked. Shipments have been good 
during the week, owing to the continued open weather. The stock 
in Connal’s stores has decreased by 1990 tons, and now stands at 
176,474 tons at Middlesbrough, in addition to 615,644 tons at 
Glasgow. Considerable speculation prevails as to what will occur 
when the six months’ period, for which the restriction of output 
was agreed on, is at an end. There is an idea among many that 
the Cleveland ironmasters have been outwitted by their Scotch 
competitors, and that they will not prolong an arrangement which 
works less in their interest than in that of the Glasgow trade. 
However that may be, it is certain that several other blast furnaces 
in Cleveland are being ‘prepared for starting, and these will cer- 
tainly be put into blast should prices of pig iron increase, or even 
should the present level continue. The furnaces alluded to com- 
prise three at Clay-lane, three at Norton, and three at Hartlepool, 
—— capable of increasing the make of pig iron by 4500 tons 
weekly. 

The manufactured iron trade continues firm. There is no change 
in prices, but order-books are well filled throughout the district, 
and now orders are not put on, except at full rates. Plates are 
quoted at £6 10s., angles at £6, and bars at £6 2s. 6d., all free in 
trucks Middlesbrough less 24 per cent. 

The steel trade is very brisk, and it is difficult to place orders at 
all for speedy delivery. Mr. E. W. Richards has returned from 
his tour in the United States, and it is expected that he will 
embody some of his foreign experiences in the presidential 
address which he will deliver at the next meeting of the Cleve- 
land Institution of Engineers. 

The coal market is less firm than it was two or three weeks since. 
This slight relapse is owing to a lessened demand for house coal on 
account of the continued mild weather. 

The rolling mills belonging to the Tees-side Iron and Engine 
Works Co. are about to be re-started. They consist of bar and 
angle mills, which are of good design and in fair condition. The 
Imperial Works, late Jackson, Gill, and Co., at Eston, are also 
likely soon to be started, so that the bar trade which has recently 
been the best paying branch of the manufactured iron trade, may 
soon be the one most subject to severe competition. 

Mr. Edgar Gilkes, of the late firm of Hopkins, Gilkes, and Co., 
Limited, is about to leave Middlesbrough for Norton, near Stock- 
ton-on-Tees. He will superintend the re-construction of the Norton 
blast furnaces, which will probably be re-started in the spring, or 
as soon as they are ready. The occasion of Mr. Gilkes’ departure 
from the town where he has resided for so many years will be 
taken advantage of by his numerous friends to present him with 
a testimonial, for which subscriptions are already pouring in. 
There is no man who is more highly respected than Mr. Gilkes, nor 
any for whom more wide-spread and hearty sympathy has been 
felt during the troublous times recently passed through. 

The shipbuilding trade at all the north-eastern ports continues 
extremely active, and large quantities of materials are being used. 
In view of the recent prolonged and calamitous strike at the Wear 
shipyard between the platers and their helpers, it has been thought 
desirable to consider the establishment of a board of arbitration 
to settle such differences for the future. The project is regarded 
favourably by several employers and by the leading representatives 
of the workmen. It is sincerely to be hoped that the movement 
will be successful ; the present time is certainly most opportune. 
The belief is general that for the next year or two shipbuil ing will 
proceed with great activity, and itis just undersuch circumstances that 
the prosperity which should ensue therefrom has heretofore been 
usually neutralised by strikes entered into successively by various 
grades of workmen. Should this again be the case, it would have 
the effect of giving a wonderful impetus to the shipyards which 
have been commenced in France, Germany, and Me ny and the 
effect of their competition would be certain to be felt severely in 
the future. It is therefore earnestly to be hoped that a board of 
arbitration will forthwith be established to embrace all the handi- 
crafts connected with the building of iron ships. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE Glasgow iron market has|been comparatively steady during 
the past week, the prices of warrants being on the whole rather 
better than in the preceding week. The fluctuations in prices have 


been small and a fair business has been done. The demand for 
makers’ iron for shipment and for home consumption continues 
satisfactory. The shipments are indeed exceptionally good for 
the season, the past week’s figures being 11,153 tons, as compared 
with 7951 tons in the corresponding week of last year, Of this 
amount fully 3000 tons were despatched to the United States, 
France and Italy also taking fair quantities. A large amount of 
pig iron continues to be used in the manufacturing works at home, 
and the demands of home consumers are so good that prices of 
No. 3 makers’ iron have advanced this week from 6d. to 1s. per 
ton. The deliveries of pig iron into the store have been about 
equal to those of the preceding week, viz., 2400 tons, and there are 
now fully 616,000 tons under the charge of Messrs. Connal and Co, 


Business was done in the warrant market on Friday forenoon at 
from 51s. 3d. to 51s. 4d. cash, and from 51s. 74d. one month; the 
afternoon quotations being 51s. 44d. to 51s. 3d. cash and 51s. 74d. 
to 51s, Gd. one month, The market was somewhat dull on Mon- 
day, when sellers were pressing sales. Transactions were effected 
in the forenoon at 51s. 3d. to 51s, cash and 51s. 4d. one month. 
In the afternoon the quotations were 51s. 1d. to 50s. 9d. The 
market was firmer on Tuesday, with business at 50s. 10d. to 51s, 2d. 
cash. On Wednesday transactions were effected at 51s, 2d. to 
50s. Sd. cash. To-day—Thursday—a quiet business was done at 
50s. Gd. to 50s. 44d. cash and 50s. 9d, to 50s. 8d. one month. 

In consequence of the steady demand for makers’ iron, the 
prices are firmer this week all round, and as stated above,,a decided 
advance has to be noted on No. 3. The quotations are as 
follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 59s. 
6d.; No. 3, 52s.; Coltness, 59s, 6d. and 53s.; Langloan, 61s. 6d. 
and 53s. 6d.; Summerlee, 59s. 6d. and 51s. 6d.; Calder, 59s. 6d. 
and 52s. 6d.; Carnbroe, 58s. and 51s.; Clyde, 52s. and 49s.; Monk- 
land, Quarter and Govan each 52s, and 49s.; Shotts at Leith, 60s. 
and 53s.; Carron at Grangemouth, 53s, 6d. (specially selected, 56s.) 
and 52s, 6d.; Kinneil at Bo'ness, 50s."Gd. and 49s.; Glengarnock at 
Ardrossan, 58s. and 50s, 6d.; Eglinton, 52s, and 48s.; Dalmelling- 
ton, 52s. and 48s. 6d, . 

The shipments of pig iron to date for the year amounted to 
521,469 tons, as compared with 610,284 tons in 1880, and 521,106 
in 1879. There are 105 furnaces in blast, as against 120 at the 
same date last year. 

Cleveland iron continues in steady demand, and the imports are 
upon a satisfactory scale. Those received during the past week 
amount to 6930 tons, being 680 tons over the corresponding ship- 
ments last year. To date these imports show an increase this year 
of 40,151 tons, 

The malleable works, foundries, and engineering works are, 
almost without exception, very busily employed, and have very 
good prospects. Large quantities of manufactured iron are now 
being exported from the Clyde. Those despatched during the past 
week included £26,000 worth of machinery, of which a large pro- 
portion was sugar machinery for Fiji. There were besides £5100 
worth of sewing machines and £25,000 worth of other articles, in 
addition to 525 tons of steel blooms, valued at £3141, for New 
York and the Mediterranean. Freights for shipments are high 
and very steady. 

The coal] trade is fairly active, and the demand for shipping 
qualities is good, although not quite so brisk as in recent weeks. It 
compares very favourably with the state of the trade a year ago. 
The inland and coasting demand is well maintained, and there is 
no quotable alteration in prices, although rather less money is 
obtained for dross, of which there is extensive accumulation at a 
number of collieries. : 

The miners of the Hamilton district were agreeably surprised 
on Monday to find that the coalmasters did not intend to carry 
their resolution of the previous Wednesday into effect, to with- 
draw the 6d. per day of advance which they conceded a number 
of weeks ago. Itis difficult to foresee what effect this resolution 
will have upon the miners generally. Had the advance been with- 
drawn, the men in the different districts throughout the country 
would have been upon an equal footing, but there is now a proba- 
bility that in those quarters where the extra 6d. has not been 
obtained, agitation will be renewed. It is understood that the 
ironmasters are opposed to the ion, but as the prices of iron 
are improving, it is possible they may be prevailed upon to join 
with the coalmasters in placing their employs on the same foot- 
ing, as to wages, asthe men of Hamilton, and several other large 
districts of Lanarkshire. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THERE is considerable interest shown at Swansea relative to the 
projected railway connection with the Rhondda, and an earnest 
and determined effort is to be made to carry the Bill. The neces- 
sary notices have been published. 

In all parts of the district there is a good deal of hopeful incident 
taking place, and more speculative business is being done than I 
have had to record for some time in the coal trade. 

The Clydach Railway is beginning to look in an advanced condi- 
tion, and the Newport, Caerphilly, and Rhondda likewise. The 
steam navvy for the cuttings is doing good service. Not far from 
this line an old sinking has been cleared out and a level formed by 
4 limited Cardiff company into the Nantgarw and Llantwit seam. 
Mr. Billings, contractor, is engaged in constructing an incline from 
this to the canal, and it is expected that 150 tons output per day 
will soon be obtained. 

I see, too, that it is likely Craig yr Allt will be again worked, 
and not at all unlikely that efforts will be made to restart 
other collieries. The projected line from Rhondda to Swansea 
will have this effect in three several districts, in addition to 
increasing the development in the Rhondda. This, however, is 
already very great. From many collieries 1000 tons per day is now 
an ordinary occurrence. At this rate twenty years will see a 
remarkable change in this busy valley. 

It is held by the able manager of one ‘of the largest works in 
Wales that the law of supply and demand must keep coal prices 
low, the supply being still 80 abundant. But it must be admitted 
that the fact of half a century being the limit, at present output, 
of the best seams in Wales, must tell in price. I do not claim to 
have a gift of prophecy, but simply I have the opinion of the best 
authorities in Wales, and that is that there will be no more low 
prices. We have seen the lowest, and henceforth the tenden 
will be upward. Prices this week are firm, and coalowners loo 
for higher. 

Last week’s totals from all Welsh ports of foreign coal ship- 
ments were large ones. Swansea sent 12,000 tons, or 3000 tons 
more than the previous week; Newport 29,000, and Cardiff 
130,000 tons. Prices, too, are remunerative, and in all respects 
the condition of trade may be regarded as excellent. I see that 
the creditors of the Onllwyn and Dowlais Colliery Company are 
to send in their claims. 

The first meeting in regard to the liquidation of the Gadlys Tin- 
late Company is to take place this week, and it is earnestly to be 
oped that a restart is only a question of a little time. 

e steel trade continues hopeful, and a good sign is shown b: 
the tardiness of makers to book orders for Sistant deliveries. It 
seems to be regarded as certain that prices will improve. Welsh 
bars are quoted at £5 10s.; old rails range from £4 5s. to £4 7s. 6d. 
Steel rails remain unaltered, but the demand is brisk, and large 
American orders are being placed. The contract for the bridge 
over the Ganges for the Oude Railway has been secured by the 
Landore Siemens Company, Swansea. This will amount to 
6000 tons. 

A petition is to be heard shortly for winding up the Tawe Tin- 
plate Company. 


I am glad to note a slight change for the better in the tin-plate 


trade, but there is a wide scope for improvement, 
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THE PATENT JOORNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insuad 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specyicetion, 


Applications for Letters Patent. 


».* When patents have been “communicated” the 
“name ond address of the communicating party are 
printed in italics, 
15th November, 1881. 
4987. Boxes for Risgons, J. Beagarie, St. Neots, 
4988. Purine Hives, 8. Pitt.—(W. Maynard, U.S.) 
4980. TASsSEL for UMBRELLAS, A. G. Aaron, London. 
4990. INDIA-RUBBER, I, Livermore, London. 
4991. Lockets, &c., C. E. Sol , Birmingl 5 
4992. CenrrirucAL Dryinc Macuines, A, Fryer, 
Wilmslow, and J. B. Alliott, Nottingham, 
4993. Horsesuogs, H. J. Haddan.—(J. Billings, U.S.) 
4994. TREATMENT Of Waste Propvcts, H. J. Haddan. 
—(P. Py, Meurad, Algeria.) 
4995. RecorDING the Speep of Vessets, C. E, Kelway 
and F, Dyer, London, 
4996, SEPARATING Souip Bopres, H. J. Smith, Glasgow. 
4997. LusricaTor, T. Allison & G, Senior, Milnsbridge. 
4998, Drivinc Banps, M. H. Smith and F. Fleming, 
Halifax. 
4999. Sewinc Macuines, W. Morgan-Brown. —(N. 
Wheeler, Bridgeport, U.S.) 
5000. Ark Pumps, C. H. Stearn, Newcastle-upon-Tyne. 
5001. SrarTiING Tramcars, H. B. White and Bb. 
Zieschang, Duncan-street, London. 
5002. DyNaMO-ELECTRIC Circuits, 8. Vyle, Middles- 
brough. 
5003. WaTEeR-cLosets, H. Barron & H. Raimes, London. 
5004. SecuninG Tunes in Boiters, W. R. Lake.—(J. 
A. Keed, New York, U.S.) 
5005. VeLocirepes, E, J, Castle, London, 
5006. RecuLaTinc the Propuction of Evecrricity, F. 
Wright, London, and F, A. Ormiston, Twickenham. 
1007. Moror, A. M. Clark.—(J. Sutcliffe, sen., U.S.) 
5008. CORRUGATED TuBeEs, 8. Fox, Leeds. 
5009, Castine 8. Fox and J. Whitley, Leeds. 
6010. SEPARATION of Minera.s, B. W. Hart, London. 
6011, Permanent Way, J. Livesey, London. 
16th November, 1881. 
6012. Biter Barres, &c., R. E. Gibson and D. Pope, 
Liverpool, 
5013. Looms, J. Thompson, Blackburn. 
6014. MuLTipLy1nc Power, C. Clowes, Stockbridge. 
6015. Cootinc Apparatus, J. F, Littleton, Battersea. 
6016. Soaprnc Faprics, J. Hawthorn, P. Hawthorn, 
and J. P. Liddell, New Mills, Derby. 
5017. New Fire-arm, A, Dardelle, London. 
5018. Gas-cookine Apparatus, W. T. Sugg, London. 
6019. Boats, H. F. Phillips, London. 
5020, Kip, A. C. Henderson.—(7. P. Labrowsse, France.) 
6021. Supposrrortes, B. Mills.—(B. Gibbs, New York.) 
5022, Macuines, E. Hesketh, Dartford. 
5023. CHARGING Sypuons, T. Messenger, Leicestershire. 
5024, Bricarponate of Sopa, E. Carey, H. Gaskell, jun., 
and F, Hurter, Widnes. 
6025. Evevators, &c., H. Garland, Liverpool. 
5026. TeLErHone Recetvers, F, H. Higgins, London. 
5027. Oren Stoves, E. R. Hollands, London, 
5028. TeLerHone Receivers,R. and M. Theiler,London. 
6020. W. L. Wise.—(4. Marthaus and A. 
Polster, Saxony.) 
17th November, 1881. 
6030. Kxons, &c., W. B. Shorland, Manchester. 
5031. Sprsninc Cotton, M. Dickie, jun., Stockport. 
6032. Workinc Raitway Sienazs, 8. Brear and A. 
Hudson, Bradford. 
6083. ARTIFICIAL MARBLE, B, O'Neill, London. 
5034. of Boots, F. Hocking, Liverpool. 
5035, Botrtinc AERATED Waters, J. T. Hayes, Essex. 
5036, Burnine Gas, J. A. B. Bennett, Worcester, and 
B. P. Walker, Birmingham, 
5037. Dressina Grain, W. Korth, Belfast. 
5038. Curps, F. Guillaume, Paris. 
5039, DisiNFECTING WATER-CLOsETS,T. Beddoe, London, 
5049, Stoves, J. B. Petter, Yeovil. 
5041. Ser Squares, J. Sims, London. 
5042. Locks, G. H. Wildes, London. 
5043. Weicuino Macuines, F. H. F. Engel —(J. F. W. 
Schultze, Hamburg.) 
5044. Cuttrvatine Lanp, R. C. Coulson, Stamford. 
5045, Raitway Brakes, J. McL. McMurtrie, Glasgow, 
and H. Smellie, Kilmarnoek. 
5045. Propuctna AERATED Waters, A. Price, London. 
5047. Smirus’ Hearrus, A. Wilson, Handsworth. 
5048. Recoverinc Rupper from Waste, C. A. Day, 
London, —(N. C. Mitchell, Philadelphia, U.S.) 
5049. SELF-LUBRICATING Bearinos, W. R. Lake.—(P. 
Decauville, Paris.) 


18th November, 1881. 

5050. TRANSMITTING Siqnats, F. R. Francis and C, 
Donovan, London. 

5051. Formina Grooves, C. H. Haleomb, Sheffield, 

5052. Packrne Joints, A. T. Gibson, Fleetwood. 

5053, TeLescoric Sicuts, L. K. Scott, London. 

Fasteninos for Scarves, G. Hopkins, Birming- 
1am. 

5055. Bricks, &c., J. A. Davis, Ebbw Vale. 

6056. Hot-air Exarnes, A. E. Robinson and H. Robin- 
son, Manchester. 

6057. GALVANO-NICKEL-PLATED SHEET Iron, W. Morgan- 
Brown.—(E. Schroeder, Leipric.) 

5058. PNeumMaTic Brake Apparatus, G. Westinghouse, 
jun., London. 

6059, Carpinc_ Corton, E, Edwards.(P. Fleury, 
Gonnevelle, France.) 


19th November, 1881. 
6030. Preventina Accipents in Hoists, 8. Empsall, 
Halifax. 
5061. Steam Enornes, H. J. Coles, Southwark. 
5062. Pistons, J. Hopkinson, Sheffield. 
5063. Brakes, J. G. Mainwaring. — (J. 
Hifken, Hagen, Prussia.) 
5064, Fireproor FLoors, E, Homan, London. 
5065. TREATMENT of HeRRINGs, G. Leach. 
5066. Sarina Woop, H. Haddan.—(A. Wenzel, Berlin.) 
5067. Furnaces, W. 8. Welton, London. 
5068. Looms, J. L. Stewart, Bradford. 
5069, Backsongs of Bicycues, E. 8. Wilson, Egremont. 
5070. TELEPHONIC REPEATER, C. Moseley, Manchester. 
6071, TELEPHONIC TRANSMITTING APPARATUS, E. de Pass, 
—(L. de Locht-Labye, Paris.) 
5072, E. Phillips, London. 
5073. Putpinc Turnips, W. N, Nicholson and W. 
Mather, Nottingham. 
5074. D. Macdougald, Dundee. 
5075. SLasHERS, A. P. Dickinson and W. Rosseter, 
76. Winpine Gear, P. W. Pickup, Rishton, and J. 
Pilkington, Accrington. 
21st November, 1881. 
5077. Meters, H. H. Banyard.—(W. Germute, Vienna.) 
5078. REFRIGERATORS, G, W. von Nawrocki.—(P. Loch- 
a 
. CLEANING WIRE Ropers, M. W. Parrington and C. 
Almond, Sunderland. 
5080. ELecrric Currents, R. E. Crompton, London. 
5081, SteREoTYPING APPARATUS, F. Harrild, London. 
5082. Inxstanp, J. H. Kj 


Sweden. 
5083. WHetTine Scytues, A, J. Boult.— M. T. Jacquo 
and J. Thirion, France. 


5084. Borr.es, J. Pattison, London. 

5085, RENDERING WRITING Parer INK ABSORBENT, E. 
Detmold, Putney. 

5086. Knitrinc Macuiyes, H. M. Mellor, Nottingham. 

5087. Currine Horn, W. Hughes, London, 

5088, Extincuisuine Fires, R, C. Tucker, London, 

5089, Compinc Woot, A. Smith and M, Firth, London, 

5090. Borries, Edwards, London.—(A. MJ. Hurel, 
France.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
4977. SreeRING VessELs, G. Knowling, Spring-grove, 

London.—1l4th November, 1881. 

4989. Purine Hipgs, 8. Pitt, Sutton.—A communica- 
tion from W. Maynard, New York, U.S, — 15th 
November, 1881. 

4993. Horsesnores, H. J. Haddan, Kensington, Lon- 
don.—A communication from J. D. Billings, New 
York, U.8.—15th November, 1881. 

6004. Securine Tubes in Steam Borers, W. R. Lake, 
Southampton-buildings, London.— A communication 
from J. A. Reed, New York, U.S.—15th November, 
1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

4698. Eyes of Pick-axes, W. Edwards, Wolverhamp- 
ton.—19th November, 1878. 

2184. ContROLLING Speep of Encines, J. H. Smith, 
Euston-road, London,—5th June, 1877. 

4622. App.yine Sream, T. Tuckey, Cork.—18th Novem- 
ber, 1878. 

4685. CIRCULAR Macuines, H. Clarke, Loughborough. 
—29th November, 1878. 

4686. TrRansmitrine Evecrricity, E, U. Parod, Paris. 
—20th November, 1878. 

4743, Furnaces with Fuvet, J. and J. E. 
Newton, Oldham.—22nd November, 1878. 

5194. Sprinnine Apparatus, H. Whitaker, Manchester. 
—18th December, 1878. 

4664. Cement, F. Ransome, Lower Norwood.—l6th 
November, 1878. 

4705. CurReENts, F. J. Chees- 
brough, Liverpool.—19th November, 1878. 

4780. Rerractory Bricks, E. Riley, City-road, 
London.—23rd November, 1878. 

4801. Ratcnetrs, J. Brown, G. Rodger, and W. J. 
Cordner, Liverpool.—30th November, 1878. 

4908, Spinnin, H. J. Haddan, London.—2ad Decem- 
ber, 1878. 

5067. Cremation, P. Gorini, Lodi, Italy.—11th Decem- 
ber, 1878. 

5133,’ CULTIVATING Lanp, J. D. Garrett, London.— 
14th December, 1878. 

4696, ELectric TELEGRAPH INsuLaTors, C. E. Crighton, 
Newcastle-on-Tyne.—19th November, 1878. 

4764. Kynire Hanpies, W. H. Stokes, Birmingham. 
—22nd November, 1878. 
4800. Propotsion of Tramway Cars, W. Eppelsheimer, 
Copthall-buildings, London.—25th November, 1878. 
4700. Intuminatinc Gas, A. Miller, sen., and A 
Miller, jun., Glasgow.—19th November, 1878. 

4717. Batt Castors, H. Harding, Islington, 
London.—20t November, 1878. 

4719. Forminc Movutps, N. Moore and J. Crabtree, 
Keighley.—20th November, 1878. 

738. THRASHING Macuines, T. and W. Nalder, 
Challow.—22nd November, 1878. 

4762. Generatinec Evecrric Currents, J. T. Sprague, 
Birmingham.—22nd November, 1878. 

4801. Vacuum Brake Apparatus, J. Gresham, Salford. 
—26th November, 1818. 

5043. Explosive TorPEDogs, B. J. B. Mills, Southamp- 
ton-buildings, London.—?th December, 1878. 


Patents on_which the Stamp Duty of 
£100 has been pai 
3938. Pumps, J. Evans, Wolverhampton.—1l6th Novem- 
ber, 1874. 
4060. Cuairs, B. J. Grace, Newport. —26th November, 
1874. 


4101. Sewrnc Macurygs, T. B. Bishop, Regent-street, 
London. —80th November, 1874. 

4121. Macurnes, J. Parkinson and H. Mor- 
gan, Liverpool, and P. Eadington, Lancaster.—1st 
December, 1874. 

4002. Se.r-actinc Tempies, P. Goldschmidt, Man- 
chester, and J. Chambers, Bury.—21st November,1874. 

4111. Water Gavoes, L. J. Crossley and R. Hanson, 
Halifax, and J. J. Hicks, London.—lst December, 
1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 9th December, 1881. 

8060. Bars, &c., W. H. Brown, Sheffield. 
—13th July, 1881. 

3065. PropeLiine Snips, E. A. Brydges, Berlin.—A 
communication from J. B. Merkl.—13th July, 1881. 

3080. Looms, J. Clayton and T. Richmond, Burnley. 
—14th July, 1881. 

8089. Heatinc Water, &c., J. H. Fraser, Bromley-by- 
Bow, and E. J. C, Welch, St. Stephen's, Westminst 
—15th July, 1881, 

3092. TeNTERING MacurNes, F, Craven, Brighouse.— 
15th July, 1881. 

$105. Pirates, R. Jones, Abercarn.—l6th 
July, 1881. 

8119. Reoisters, J. Wood, Newport.—18th July, 1881. 

8174. Fence Wire, A. C. Henderson, London.—Com, 
from M. Witte and Kamper.—21st July, 1881. 

8175. Sreermnc Apparatus, A. Figge, G. A. Kéttgen, 
and H. Wedekind, London.—21st July, 1881. 

3176. Carpets, E. Crossley, G. Marchetti, R. Cochrane, 
and W. Mallinson, Halifax.—2lst July, 1881. 

$184. Tanninc, W. H. Cox, Bermondsey, London.— 
21st July, 1881. 

$246. Pumps, H. J. Haddan, London.—A communica- 
tion from L. Maneng.—25th July, 1881. 

$264. BARREL-MAKING Macninery, H. J. Haddan, 
London.—Com., from W. Stewart.—26th July, 1881. 

8480. Compinc Woot, J. Heaton, Bradford.—llth 
August, 1881. 

$515. VentiLatinc Cow.s, J. W. Gibbs, Liverpool.— 
18th August, 1881. 

8672. Fuses, A. and J. Hunter, Glasgow.—28rd 
August, 1881. 

8778, OPENING Winpow SasuHeEs, W. Leggott, Bradford. 
—30th August, 1881. ¢ 

8780. Type-seTTING Macuines, J. E. Munson, New 
York, U.S.—80th August, 1881. 

3848. Steam GENERATORS, J. Blake, Manchester.— 
5th September, 1881. 

3904. Bong Boitine, G. W. von Nawrocki, Berlin.— 
Com. from A. Leuner.—8th September, 1881. 

8989. PRopucinc AiR Macuings, E. Hesketh, 
Dartford.—15th September, 1881. 

4023. Srircuine Seams, R. H. Brandon, Paris.—A com- 
munication from the Morley Sewing Machine Com- 

y.—19th September, 1881. 

4104. TREATING DIAMONDIFEROUS BLUE-GROUND, A. J. 
Struthers, Hawick.—23rd September, 1881. 

4120. Curtine Strips of CHENILLE, W. P. Thompson, 
London.—A communication from E. Lepainteur.— 
24th September, 1881. 

4161. Wrovent Iron Riccers, A. Goodwin, South- 
wark.—-27th September, 1881. 

4164, CHronooRAPHS, W. H. Douglas, Stourbridge.— 
27th September, 1881. 

4180. Steam Borers, C. W. King, Manchester.—28th 
September, 1881. 

4211. CARTRIDGE FerprER, R. H. Brandon.—A commu- 
nication from the Gatling Gun Company.—29th 
September, 1881, 

4212. Puriryinc Sewace, P. Spence, Manchester.— 

September, 1881. 

4246. Puriryinc Hops, A, Walker, Edinburgh.— 

A communication from J. Walker.—1st October, 1881. 


4339. Achromatic Lenses, N. Lazarus, Elgin-road, 
London. —5th October, 1881. 

4569. GeNERATING Apparatus, F. M. Newton, Taun- 
ton.—19th October, 1881. 

4561. Destroyinc PuTrescipLe Martrer of House 
Sewace, J. B, Kinnear, Old-square, London.—1l9th 
October, 1881. 

4605. Sream Boriers, J. and G. Tinker and J. and R. 
Shenton, Manchester.—2lst October, 1881. 

4910. Preservine Ecos, T. Stead, London.—A commu- 
nication from K. H. Loomis.—9th November, 1881. 
4988. Purine Hines, 8. Pitt, Sutton.—A communica- 

tion from W. Maynard.—15th November, 1881. 


Last day for fling opp 13th December, 1881. 

$111. Exurpitinc Apparatus, C. M. and J. A. Elstob, 
Bishopsgate-street, London.—1l6th July, 1881. 

$116. Raistnc Burnps, G. Furness and J. Robertshaw, 
Manchester.—18th July, 1881. 

3128. Makina Ice, E. Edwards, Southampton-build- 
ings, London,—18tk July, 1881. 

3126. BorLer Tupes, F. H. F. Engel, Hamburg.— 
Com. from J. Empson and Co, —18th July, 1881. 

$128. Looms, T. Singleton, Darwen.—18th July, 1881. 

3130. EVAPORATING APPARATUS, W. ke, London. 
—Com. from J. A. Morrell.- -18th July, 1881. 

3134. Mou.pine Grass, T. and J. Humphreys, Hulme. 
—19th July, 1881. 

3147. Germination of Grain, A. J. and A. Q. 
Reynolds, London.—19th July, 1881. 

$156. OpeN Fire-Grate, T. E. Parker, London.—20th 
July, 1881. 

3164. MacHInE Guns, T. Nordenfelt, London.—20th 
July, 1881. 

3165. DriLtiInc Apparatus, J. F. Wiles, Old Charlton. 
—20th July, 1881. 

3183. Paper Hanornes, W. Cunnington and W. Cun- 
nington, London.—21st July, 1881. 

8193, VALVvE-GEAR, G. L. Lambert, Nottingham.— 
20nd July, 1881. 

3204. LawN-TeNNIS Bats, C. W. Simons, Gloucester- 
shire.—22nd July, 1881. 

3219. Puttey Buiocks, R. Priest, Stafford.—23rd July, 
1881 


3223. Fotpinc Furniture, T. Barnby, Birmingham.— 
23rd July, 1881. 

3228. TELEPHONIC Communications, J. Imray, London. 
—A communication from L. A. Brasseur and O. 
Dejaer.— 23rd July, 1881. 

$230. Parer Baas, T. Coates, Carlisle.—-23rd July,1881. 

3267. Commopes, H. J. Haddan, London.—A commu- 
nication from W. H. Daniell.—26th July, 1881. 

$303. ARTIFICIAL Stone, J. H. Johnson, London.—A 
communication from La Société Anonyme de 
Certaldo.—28th July, 1881. 

8746. Consumino CoaL, E. Kaulbach, London.—27th 
Augvzt, 1881. 

3949. O1Linc Apparatus, W. Currie, Belfast.—13th 
September, 1881. 

3963. CuEckING Apparatus, W. M, Riddell and H. 
Wickens, London.—14th September, 1881. 

4193. ELectric Lamps, C. H. Grimingham, Newcastle- 
on-Tyne.—29th September, 1881. 

4279. Printinc Macuines, H. Julien, Brussels.—3rd 
October, 1881. 

4312. TREATING SEWAGE, J. Hanson, Wakefield.—4th 
October, 1881. 

4314. Macuines, R. Milburn, London.—4th 
October, 1881. 

4340. Gas Motor Enotngs, C. T. Wordsworth, Leeds, T. 
Browett and H. Lindley, Salford.—5th October, 1881. 

4380. Uritistnc Arr, A. M. Clark, Lon- 
don.—Com. from C, W. Cooper.—8th October, 1881. 

4408. WaTERPROOF ComPouND, W. O. Callender, Lon- 
don.—1llth October, 1881. 

4471. TroweLs, T. Tyzack, Sheffield.—13ti October, 
1881 


4541. GENERATION of ELECTRO-MAGNETIC CURRENTS, 
R. Kennedy, Paisley,—18th October, 1881. 

4571. Measurinc Evecrricity, E. G. Brewer, London. 
—A com. from T. A. Edison.—19th October, 1881. 

4726. METAL-DRESSING MacuINE, R. H. Brandon, Paris. 
—A com. from H. —— October, 1881. 

4993. HorsgsHoges, H. J. Haddan, London.—A com- 
munication from J. D. Billings. —15th November, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 18th November, 1881.) 


2181. Fire-arms, W. W. Morton, London Bridge.— 
19th May, 1881. 

2207. Workinc Brakes, J. Armstrong, Swindon.— 
20th May, 1881. 

2213. HyproceEn Gas, E. 8. Samuell, Liverpool.—20th 
May, 1881. 

2229. Fire-GraTe Screens, 8S. H. Ogden, Manchester. 
—2lst May, 1881. 

2282. Frames of Pranorortes, T. J. Brinsmead, Lon- 
don.—2lst May, 1881. 

2244. &c., H. Lindley, Salford.—28rd May, 

2252. ANNEALING Furnaces, T. James, Tipton, and E. 

Handley, Birmingham.—24th May, 1881. 

2253. RarLway W. Morgan-Brown, London. 
—24th May, 1881. 

2254. BRICK-PRESSING Macutnes, H, Wedekind, Lon- 
don.—24th May, 1881. 

2261. PERMANENT Way, J. Livesey, London.—24th 
May, 1881. 

2295. CLEANING ScrEENS, W. H. Price, Wrexham.— 
25th May, 1881 

2357. ScREW PRopPeLiers, Captain G. Peacock, Star- 
cross.—28th May, 1881. 

2369. Evecrric Lamp, 8. Cohné, London.—30th May, 


1881. 

2455. Foc-Horns, J. Sturge and J. Grubb, Birmingham. 
—8rd June, 1881. 

2469. Lock-strircH SeEwinc Macuines, C. Pieper, 
Berlin.—7th vune, 1881. 

2552. Woop-putr, F. Wirth, Frankfort-on-the-Maine. 
—11th June, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 22nd November, 1881.) 


G. Singer, Coventry.—23rd May, 


2257. Revo.vinec Book Sranps, J. L. Kirwan, London. 
—24th May, 1881. 

2272. SeconpaRy Batreries, J. W. Swan, Newcastle- 
on-Tyne.—24th May, 1881. 

2278. Couptines for SHarts, A. Verity, Bramley, near 
Leeds.—24th May, 1881. 

2280. en 8. Ford, South Lambeth.—24th 
May, 4 

2284, Steam GENERATORS, G. Allibon, T. Turton, and 
J. Jones, Liverpool.—25th May, 1881. 

2288. WeavinG Gauze, W. Strang, Glasgow.—20th 
May, 1881. 

2292. Layine Gas and other Piprs, D. Nichols, Leeds. 
—25th May, 1881. 

2296. Rina Frame Bossrns, J. W. Wilson, Barnsley.— 
25th May, 1881. 

2300. Cors, T. Hansell, London-road, Hertford.—25th 
May, 1881. 

2302. ExpLosive Compounp, 8S. H. Hinde, London.— 
25th May, 1881. 

2307. ArM-pit Dress SHIELDs, I. A. Canfield, Middle- 
ton, U.S.— 26th May, 1881, 

= Woven Fasrics, F. McCance, Belfast.—26th 

ay, 

2316. CoLLECTING FALLEN Leaves, A. Smith, Goud- 
hurst.—26th May, 1881. 

2318. CounTERACTING the EXPANSION of RatLway 
SicnaL_ Wires, H. Whitehead, Bucknall, and T. 
Dodd, Winsford.—26th May, 1881. 

2320. Frnines, G. W. Ewens, Bedminster, Bristol.— 
26th May, 1881. 

2330. Castors, A. C. Fontaine, Bennett-street, Lon- 
don.—27th May, 1881. 

2344. EvecrricaL Licutina, P. L. M. Gadot, Paris.— 
27th May, 1881. 

= acne &c., W. Goodall, Liverpool.—28th May, 


2387. GrinptInc Lawn Mower Cutrers, &., H 
Gibbons, Hungerford.—31st May, 1881. 

2412, ORNAMENTAL Surraces, J. Cowan and O. Stuart, 
Liverpool.—lst June, 1881. 

2418. MeraLuic Fencino, E. Steer and J. Sheldon, 
Birmingham.—lst June, 1881. 

2425. ORDNANCE, W. Palliser, South Kensington, Lon- 
don.—2nd June, 1881. 

2426. Looms, R. L. Hattersley, Keighley, and D. 
Bailey, Huddersfield.—2nd June, 1881. 

2441. CaLcuLATING ApPakRaTus, H. H. Lake, London. 
—2nd June, 1881. 

2444. MippLinos Purifiers, W. H. Dickey, London.— 
—3rd June, 1881 

2450. PERFORATING INSTRUMENTS, D. Gestetner, Lon- 
don.—3rd June, 1881. 

2467. Fixinc WueEc.s, &c., R. A. Hansell, Sheffield.— 
6th June, 1881. 

W. R. Lake, London.—7th June, 


1881. 

2480. Turbines, W. R. Lake, Southampton-buildings, 
London.—7th June, 1881. 

2522, Cuatns, J. Imray, Southampton-buildings, Lon- 
don.—9th June, 1881. 

2524. PuriricaTion of Gas, J. H. Johnson, London.— 
10th June, 1881. 

2550. TyPE-wriTING Macuines, A. D. Furze, Rome.— 
llth June, 1881. 

2560. Urmisinc VoLaTILe Liquins, W. R. Lake, Lon- 
don.—13th June, 1881. 

2581. Stains for PoLisuinc, C. M. Sombart, Magde- 
burg, Germany.—14th June, 1881. 

2682. Soaps, W. Green, Florence-terrace, Thanet.— 
18th June, 1881. 

2686. Parquet FLoorinec, A. Damman and A. Cassard, 
Brussels.—20th June, 1881. 

2687. Governor, J. M. Gorham, New-road, Lincoln.— 
—20th June, 1881. 

2690. Lamps for Sewinc Macuines, E. P. Alexander, 
London.—20th June, 1881. 

2734. RecuLtaTinc Gas Burners, W. J. Brewer, Lon- 
don.—22nd June, 1881. 

2742. Hot-pressinc Sueets of Paper, H. H. Lake, 
London.—22nd June, 1881. 

2750. Depositinc Metaxs on Iron, &c., G. Bower, St. 
Neots.—23rd June, 1881. 

2826. ELecrric FusEs, D. Johnson, Chester, and E. 
Spon, Liverpool.—28th June, 1881. 

2876. CLEANSING SuGaR, H. E. Newton, London.—lst 
July, 1881. 

2914. CompounD ResEMBLING Woop, C. D. Abel, Lon- 
don.—4th July, 1881. 

8016. VeLocirpeDEs, G. L. O. Davidson, London.—9th 
July, 1881. 

3454. Wire Nertinc, W. H. Johnson, Manchester.— 
—9th August, 1881. 

3478. TurNING, &c., Mera, R. A. Lee, Westminster. 
—llth August, 1881. 

3589, WEIGHING Macuings, T. H. Ward, Tipton.—l7th 
August, 1881. 

3581. Inpicatinc Weicuts, T. H. Ward, Tipton.—l7th 
August, 1881. 

3582. WaTeR Waste Preventers, C. Winn, Birming- 
ham.—l7th August, 1881. 

3694. Sarety Gear, J. Musgrave and A. Walsh, Bolton. 
—24th August, 1881. 

3725. REFRIGERATING AppaRATus, H. D. Cogswell, 
San Francisco, U.8S.—26th August, 1881. 

= HorsesHoes, T. Brown, Sheffield.—Sth Septem- 

1881. 

8917. SHort Fororncs, A, Storer, Clapham Park, Lon- 
don.—9th September, 1881. 

3943. PNeuMaTIC ACCUMULATOR, J. Wetter, London.— 
12th September, 1881. : 

3985. Door and other Knoss, H. H. Lake, London.— 
15th September, 1881. 

3995. PREsERVING Fruits, H. A. Bonneville, London. 
—l6th September, 1881. 

4233, WricHinc Woot, H. J. Haddan, London.—30th 
September, 1881. 

4289. Harrows, A. M. Clark, London.—3rd October, 
188 


1. 
4293. Propucinc Hyprocarson Gas, C. D. Abel, Lon- 
don.—4th October, 1881. 
4363. Knirtinc Macuivxes, H. J. Haddan, London.— 
7th October, 1881. 


List of Specifications published during the 
week ending November 19th, 1881. 

4584, 6d.; 1514, 6d.; 1539, 6d.; 1550, 6d.; 1609, 6d.; 
1612, 6d.; 1628, 6d.; 1629, 6d.; 1634, 1s. 8d.; 1639, 2d.; 
1649, 1s.; 1651, 6d.; 1653, Sd.; 1657, Sd.; 1658, 6d.; 

661, 6d.; 1671, 2d.; 1672, 6d.; 1680, 4d.; 1682, 6d.; 
1683, 8d.; 1685, 8d.; 1686, 4d.; 1687, 6d.; 1688, 64; 
1691, 2d.; 1693, 2d.; 1694, 2d.; 1695, 2d.; 1696, a; 


1733, 2d.} 1734, 4d.; 1736, 6d.; 1737, 6d.; 1738, 2d.; 


1756, 2d., 1757, 6d.; 1758, 6d.; ; 
1762, 6d.; 1763, 2d.; 1764, 2d.; 1765, 1s. 4d.; 1767, 6d.; 
1768, 2d.; 1770, 2d.; 1771, 6d.; 177 
1785, 6d.; 1790, 8d.; 1796, 6d.;° 1808, 8d.; 
1845, 6d.; 1876, 6d.; 1890, 4d.; 1901, 6d.; 1940, 6d.; 
1953, 6d.; 3307, 6d. 


*.* Specifications will be forwarded by 7 from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-affice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch -y-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


12'75. PREPARATION OF COLOURING AGENTS, J. Young, 

jun.—20th April, 1881. 2 

This consists in mixing the pre colouring 
matter when in a dry condition with oil in a mill, 
mortar, or other grinding apparatus. 

1550. ImproveMENts 1N MEANS FOR PROTECTING 
MaGNetic NEEDLES FROM LocaL ATTRACTION, J. 
Gisborne.—%th April, 1881. 6d. 

The inventor surrounds the needle with several 
series of concentric segments, or other shaped pieces 
of iron, which also extend underneath the needle and 
meet in the centre. These pieces of iron are insu- 
lated from each other by ebonite or other material, or 
the inventor surrounds the needle by a coil of silk: 
covered wire, through which a constant or inter- 
mittent current is passing. The needle is thus pre- 
served from local attraction, and the current, in the 
latter case, controls the polarity of the coil. 

1514. Sreertnc Apparatus, F. W. Willcox.—6th 
April, 1881. 6d. 

In the drawing, 1, 1 are two hydraulic cylinders, each 
fitted with a stuffing box 2 adapted for either cup 
leathers or other packings. Through these stuffing 
boxes work two rams 3 3 having projections or collars 
upon their lower ends, to prevent them being forced 
out of the stuffing boxes in the event of a chain break- 
ing, and crossheads 4 4 upon their upper ends, which 
crossheads have shoes that slide upon guide bars, and 
take off any side strain fromthe rams. Twocast iron 
sheaves 5 5 are carried by each crosshead (one at each 
side of the ram) and one 6 on the side of each cylin- 
der, and at the base of each cylinder is also fitted a 
leading pulley 7, by which the chain is led to and 
from the tiller. Attached to the top of each crosshead 
is a recoil chain 8 connecting the two rams and pass: 
ing over rollers 9 9 carried in brackets on the main 
frame. The object of this chain is to prevent either of 


1707, 2d.; 1708, 6d.; 1709, 4d.; 1711, 6d.; 1713, 2d; 
1714. 8d.; 1715, 2d.;'1717, 10d.; 1718, 2d.; 1720, 44.3 
1721, 2d.: 1722, 4d.; 1723, 6d.; 1724, 6d.; 1725, 2d. 
(ov, Od., 1140, Zd., Leal, 1144, Od.; Lito, 
1746, Sd.; 1747, 2d.; 1748, 2d.; 1749, 6d.; 1750, 6.5 


394 


THE ENGINEER. 


Nov. 25, 1881. 


the rams falling should a pipe burst. At the back of 
and midway between the two hydraulic cylinders is a 
chain wheel 10, by which the rudder chain can be 
operated by hand, when for any reason the hydraulic 
is not available. This wheel is keyed on a shaft, 
upon which is also keyed the worm wheel 11 driven by 
the worm 12 on a short vertical or inclined shaft 13 


actuated by bevel gear from the hand steering wheel 
shaft 14. e chains are so led that the gear can be 
worked either by hand or power without the use of 
clutches. 


1589. Brakes ror Rartway VEHICLES, AND APPARA- 
TUS FOR SIGNALLING BETWEEN PASSENGERS AND 
Guarps, W. L. Jackson.—8th April, 1881. 6 

This relates to the employment of hydraulic pressure 

as a means of actuating the brakes, and consists of a 

cistern A containing water and placed under each 

vehicle, and beneath it is a cylinder B, in which aram 

C works, and in a second cylinder in the same casting 

the plunger D works and acts asa force pump. The 

plunger D is connected to fork E embracing an excen- 


tric F fixed on the axle of the running wheels, and 
it draws water through pipe H, and forces it back to 
the cistern through pipe N. Rod R actuates a cock so 
as to prevent the return of the water when it acts on 
the ram of cylinder B, and so actuates the brake. A 
semaphore may be connected to the rod to show th 

carriage from which it has been actuated. The brake 
blocks are made of cast iron, with recesses filled in with 
soft metal, so as to create the necessary friction with- 
out becoming too heated. 

1609. Ratsinc, Forcinc, anD Measurine Liquips, J. 

H. Kidd.—13th April, 1881. 6d. 

A cylindrical or other shaped vessel A is placed 
below the level of the liquid to be raised. In the cover 
at the top of this vessel is a vacuum valve B ning 
inward, and immediately under it is an eq 


brium 


valve C toadmit the steam from the boiler. This 
litter valve is opened and closed by means of levers on 
a horizontal shaft, which are operated upon by a hol- 
low float G moving freely up and down a loose vertical 
rod attached to one of the levers. The vessel is pro- 
vided with inlet valves I and outlet valves H. 


1612. Power Looms, &c., J., F., and G. Priestley.— 
13th April, 1881. 6d. 

This relates to weaving two distinct cloths connected 
by pile threads, and to split or sever the said pile 
threads, so as to produce two perfect piled fabrics. 
1624. Improvements 1x ELecrric TELEGRAPHS, A. 

Muirhead and H. A. C. Saunders.—13th April, 
1881. 6d, 

To facilitate the reception of messages on long sub- 
marine cable circuits, the inventors employ a double 
telephonic repeater in connection with oe suspended 
coil or magnet of the receiving instruments: this 
repeater consists of three independent coils, the 
middle one suspended and movable between the 
other two. It is connected to the movable coil of a 
recorder and responds to the fluctuations of the cable 
current in the iatter. The other two coils are fix 
and connected to two separate telephones. A rapid 
series of current from a battery is caused to pass 
through the suspended coil. Sound is thus produced 


in the Steen varying in intensity with the 
roximity of the suspended coil to the fixed coils. 
e operator placing a telephone to each ear reads by 
sound the message transmitted. For automatic 
translation between submarine cables the inventors 
employ an arrangement of selenium cells, extending 
like the scale of a ees omnes in connec- 
tion with two relays which are placed in a closed 
circuit with the series of selenium cells. The movable 
index of the receiving instrument controls a beam 
of light or heat, and by its motion determines 
the number of selenium cells influenced by the 
beam. An electro-motive force is thus created in 
the bands of cells which will be proportional to 
the amount of movement of the index. When the 


rate of — g is such that minor signals tend to 
run toge’ 4 they are aut tically duced by 
i retr issi 


1628. Venritatinc House Drains, G. BE. Mineard 
and T. Crapper.—18th April, 1881. 6d. 

This consists in ventilating house drains by setting 
up a downward current of air through the soil pipe 
and house drain by means of a gas or other burner 
placed in a heating chamber to form part of 
an upceast ventilating shaft in connection with the 
drain, such stream of air carrying with it any sewer 
or other gases collected in the drain, and which by 
coming into contact with the flame of the burner are 
destroyed or rendered innocuous before passing to the 
atmosphere. 


1629. Suarreninc Driits, EF. Bentall.—13th April, 
1881. 6d. 


This relates to apparatus for sharpening twist drills, 
the cutting edges of which are formed from a cone 
point and stretch across the drill from opposite sides 
to the axis. The drawing is a plan of the apparatus, 
and it consists of saddle A with annular bearings B to 


which a segment-shaped carrier C is fitted, and has 
projecting from its rear face a bracket guide to carry 
an adjustable headstock in which a holder is mounted 
so as to be free to revolve, and receives the shank of 
drill D. A dividing wheel X is mounted loosely on 
the holder, and can be secured by a binding screw, its 
object being to regulate the presentation of the 
cutting edges of the drill to the emery wheel or 
grindstone E. On the front side of the carrier isa 
projection to form a guide for the rear ends of a pair 
of gripping jaws Y to hold the drill firmly under the 
action of the emery wheel or grindstone. 

1634. Looms ror Weavine Turrep Fasrics, W. 
Morgan-Brown.—14th April, 1881.—(A communica- 
tion from G. Crompton.) 13. 8d. 

This consists partly in two endless chains composed 
of links located below the warps, and having open 
bearings and flanges and chain wheels and means to 
move them and the said chainsintermittingly, leaving 
the bearings uncovered just below the warps, com- 
bined with a series of carriages provided with journals 
to enter the said open a and to be held down 
therein at times by the said flanges, and with a series 
of eye-pointed and tuft yarn spools carried by the said 
carriages. Several other improvements are described. 
1639. Propuction or NiTro-BENZOLE, J. Deucker.— 

14th April, 1881.—(Void.) 2d. 

This relates to the economic manufacture of nitro- 
benzole, which is a base obtained from various quali- 
ties of benzole or naphtha for the production of aniline 
1649. Sicrats ror Use at Sea, &c., A. J. Boult,— 

14th April, 1881.—(A communication from W. C. 
Seaton.) 1s. 

This relates to the employment of a flash light used 
in conjunction with a red or green light. 

1651. Apparatus FoR ExcavaTinc TuNNELS, &c., J. 
D. Brunton.—l4th April, 1881. 6d. 

This consists in the employment of scoops D placed 
on the circumference of a revolving conical or cylindri- 
cal drum C, by means of which the fragments of rock 


or the broken up earth or material detached in the 

operation of excavating tunnels, levels, or galleries is 

collected, and is deposited on an endless travelling 

band F, by which it is delivered into wagons. 

1657. Knitrep or Loorep Fasrics, W. Thacker.— 
14th April, 1881. 

This consists in the production of knitted or looped 
fabrics by first forming the loops or stitches in the 
ordinary manner, and then putting more or less twist 
thereon. 

1658. Manuracrurine Sucar, H. B. Newton.—l4th 
a 1881.—(A communication from A. L. Thibaut.) 
6« 


The steam is introduced either below the cage or 
basket and directly under the layer of sugar, or above 
the cage or basket, whence it is directed through suit- 
able passages to the bottom of the layer of sugar. 
1668. Curtarns anp VALances, G. Hurst.—l6th April, 

1881. 6d. 


his in the arrang' t of two or more 
curtains of any required width and length in combina- 
tion with a valance, the adjacent edges of the curtains 
being capable of being separated by cutting or pulling 
out a draw th or threads without producing any 
waste of fabric. 

1671. RecuLatinc anp CoNTROLLING THE FLOW oF 
Liquips, G. H. Flood and D. Young.—l6th April, 
1881.—(Void.) 2d. 

This relates to improvements on patent No. 2466, 
A.D. 1880, and consists partly in constructing valve 
cocks or taps in such a manner that they s be 
opened either by the insertion of a wedge between the 
valve or valve spindle and a roller or other suitable 
contrivance, fitted to or forming a of the valve 
box, or by the withdrawal of the wedge from between 
the said parts, the former method being adopted in 
the case of valves opening against the pressure, and 
the latter in the case of valves opening with the 
pressure of the liquid, the wedge in either case being 
acted upon directly by the hand, or by means of a 
lever or a screwed spindle connected thereto. 


Exvecrric Lamps, J. H. 
Johnson.—l4th April, 1881. —(A communication 
from the Société La Force et la Lumitré Société 
Generale @ Blectricité.) 8d. 

This invention relates to the form of materials used 


1658. ImpRovEMENTS 


Fic.2 


for electric lamps. In one form the carbon to be 
rendered incandescent as is shown in Figs. 1 and 2, the 


(ress) 


FICS) 


conductor A A being made up of sections SS. Fig. 3 
shows another form for use when air is not exhausted. 
1672. Wa kino-stick SKETCHING EaseEL, A. J. Welsby. 
—l6th Apri, 1881. 6d. 
he easel consists of a hollow stick or cane, into 
which another stick attached to the handle or head is 
telescoped, the latter being kept in its place in the 
stick or cane (either open or shut) by means of two 
screws, 
1679. ImproveMENTs 1N TELEPHONIC AND TELEGRAPHIC 
EXcHANGE Systems, &c., Dr. J. N. Culbertson and 
J. W. Brown.—1l6th April, 1881. 6d. 

To work a central exchange system on a complete 
metallic circuit, the inventors employ ordinary switch 
boards with a number of insulated parallel bars, to 
which leading to distant stations are 
attached. At right angles to these wires are a number 
of other insulated bars, to which any one or other of 
the first-mentioned bars can be coupled by insertion 
of a metallic peg at the point where the bars cross one 
another. One of the cross-bars of each switch board 
is ordinarily connected to earth. All the return wires 
from distant stations are connected to this bar, and 
where a number of similar switch boards are used, all 
these bars of the several switch boards are coupled 
together by a conducting wire. Thus the return 
circuit from all the distant stations will be conveyed 
through this wire, and the coupling of the wire from 
one station to the wire leading to another will be 
effected by shifting a single peg only, that is, one peg 
for each station. In central exchange systems where 
complete metallic circuits are not used, the inventors 
propose to have a return wire from each station, and 
to use a central system of earths, which are more 
under supervision, and can easily be made good. The 
invention also refers to a method of insulating the 
wires with asbestos and glycerine or similar sub- 
stances, and also to a particular method of suspending 
said wires to keep them apart. The specification is 
accompanied by drawings. 


1680. Hort Bep Frames orn ConsERVATORIES, A. Tyson. 
16th April, 1881. 
This consists of jointed or hinged frames or roof 
am, in combination with jointed or hinged gable 
ends. 


1682. Recutatinc or Water To WATER- 
cLosETs, &c., L. Wall.—16th April, 1881. 6d. 

This relates to the a) tus for supplying measured 
quantities of water and preventing waste, consisting 
of a hopper-like self-tilting receiver contained within 
a tank, and disc’ g its contents bodily thereinto. 
a weighted cabin lever to retain and right it, anda 
valve. 

1685. Improvements Evectric Lamps or Reov- 
ators, A. M. Clark.—18th April, 1881.—{A com- 
munication from J. M. A. Gerard-Lescuyer.) 8d. 

This invention relates to several modifications in the 
method of regulating the electric arc, one of which we 
illustrate. According to this method the current 
enters at N, and the carbon being separated passes 
through the solenoid D, and causes the armatures K F 
to be at . The oscillation of F releases the grip 
of the jaw L, and allows bracket B to descend. As 


soon as the carbons come in contact the current passes 
through them, coil D becomes inert, and the arma- 
tures are withdrawn by their springs, the one causing 
jaw L to in bind inst the guide A, and thus 
arrest the descent of the bracket B, and the other 
very | the upper carbon to be suddenly separated 
from the lower one, thereby establishing the arc, the 
size of which is regulated by screw J. Should the 
resistance of the arc become too high, the current 
again traverses coil D and the upper carbon slowly 


descends. The feeding of the carbons is effected by 

continuous and insensible vibrations without jerks, 

1686. MaNurAcTuRE oF PROTEINE SUBSTANCES FOR 
Catico Printine, &c., H. H. Lake.—18th April, 
1881.—(A communication from EB, R. von Portheini. 


4d. 

The materials employed for the manufacture of pro- 
teine substances, designed to be used more es} ly 
in calico printing, are fibrine, meat, caseine, gluten, 
os | insoluble or coagulated albumen of eggs or 


1687. Sratts AND VENTILATING APPARATUS FOR 
CaTr_e IN Sea cornc Vesseis, H. H. Lake.—18th 
April, 1881.4 communication from T. Utley and 
J. Fawcett.) 

The First part relates to an apparatus which affords 
a passage for air, and yet is so constructed that no 
water can flow through it into the ship; Secondly, to 
a stall, the floor of which can be kept in the best posi- 
tion to enable the live stock to adapt themselves to the 
ordinary motions of the vessels. 

1688. Prorecrors ror SoLes AND HEELs or Boots 
AnD SuHoes, W. Beverley.—19th April, 1881. 6d. 
The protector for the sole is formed of india-rubber, 
gutta-percha, or a substance of similar qualities, an 
consists of a toe portion and of two wing or side por- 
tions. The heel protector consists of central and 
flange portions similar to those for the sole, but taking 
the general figure of the heel, and being in two 
side parts connected preferably by the flange there- 

around, 

1691. Tricycie, A. Wharton.—19th April, 1881.—(Not 
proceeded with.) 2d. 

This consists in a means of pena oy | tricycles so 
that they may be entirely driven by hand and guided 
or directed by the feet. 

1693. Avromatic Sea Sounpina Apparatus, F. H. 
F. Engel.—19th April, 1881.—(A communication 
from W. R. R. Becker.)—(Not proceeded with). 2d. 

To the keel or to the bottom part of the hull of the 
ship one end of a curved metal spring is fastened, and 
the other end slides in a slot or other convenient 
guide of the keel or ship’s hull. To the centre of the 
spring one end of a is fastened, the other end of 
which is guided through a tube or packed opening 
upwards into the inside of the ship or to the deck or 
cabin. The rod communicates by gearing with a hand 
and scale showing directly the depth of water remain- 
ing under the ship's keel. 

1694. Suutrites ror Looms, J. and E. Holding.— 
19th April, 1881.—(Not proceeded with.) 2d. 

This consists in the application to the shuttle of a 
self-acting lever or spring, one end of which is curved 
or rounded and projects beyond the upper part of the 
shuttle, so that whenever any warp ends break and 
hang down into the shed, or if any other substance, 
whether hard or soft, forms an obstruction to the 
shuttle's through the shed, the obstruction 
presses the lever or spring downwards into the 
shuttle, and causes its other end to press the weft 
thread fast either against the shuttle tongue or other 
part of the shuttle and prevent the weft from paying 
out. 

1695. Svcar-cane Crusuinc Macuinery, T. Dale.— 
19th April, 1881.—( Not proceeded with.) 2d. 

According to one modification, the steam engine 
cylinder is placed horizontally and fixed at one end of 
the bed frame with the piston rod guides overhung, so 
as to allow the fly-wheel to be placed between them 
and the bed frame. A part of the fly-wheel forms part 
of the crank, and the valve gear is arranged at the 
outer side. 

1696. Improvements 1N TeLecrapny, Pitt.—19th 
April, 1881.—(A communication from Dr. A. Lugo.) 
6d. 


This is an improvement on patent No. 1119, dated 
the 15th March, 1881, and its object is to construct a 
single cable or compound conductor, through which 


two or more independent circuits can be established 
without the disturbances caused by induction. The 
figure shows the invention as applied to a telegraphic 
and telephonic circuit, and requires no description. 
According to the inventor the currents, transmitted 
through one conductor of each circuit, will return 
through the other, and the ind uctive influence of the 


currents, passin, — the two sets of conducto 
will be equal and opposite, thus inductive action wil 
be neutralised. 


1699. BLock SicNatuinc ror Rartways, &c., J. 
Wetter.—19th April, 1881.—(A communication from 
R. &. Jennings.)}—(Not proceeded with.) 2d. 

This consists in providing the locomotive with valve 
operating mechanism, and the railroad with pipes 
running parallel with the latter, and with valves so 
arranged that when the locomotive certain 
points of the line it automatically operates the valves, 
thereby lighting or extinguishing an electric or gas 
lamp, and informing the engine driver of the train 
which follows on the same track whether the line 
ahead is occupied or free. 

1702. Storrers ror Borries, C. G. Elers and T. 
Rowan.—19th April, 1881.—(Not proceeded with.) 


2d. 

This relates to improvements in soppesiog that 

class of bottles and like articles in which the stopper 

consists of a cap having an internal ledge fitting 
under suitable projections on the exterior of the 
bottle neck. 

1708. Macurivery ror Boxes, B, J. B. Mills. 
—19th April, 1881.—(A communication from J. H. 
Swist.) 6d. 

This relates, First, to an improved arrangement of 
the driving gear and method of giving motion to the 
lunger crosshead ; Secondly, to the method of adjust- 
ig the table or platform of the machine for supporting 
the boxes whilst —— nailed ; bap to providing 
means for adjusting the plungers and nail guides to 

different idolmenses of work; Fourthly, to an im- 

proved construction of nail guide and die holder. 

1704. Rerminc Camruor, G. Atkinson.—19th April, 


1881. 6d. 
This relates to the construction of a tus for the 
facture of phor tablets, and specially the 
construction of the baths, having a cover consisting of 
a number of pieces, and ada: to be heated so t 
the camphor sublimes on to the under surface 0 
said pieces. 
1706. MecuanicaL Movement, A. M. Clark.—19th 
April, 1881.4 communication from J. Harris, 


un. 
This Bad to improvements on American patent 
No. 7902, a.p, 1851, for converting reciprocating into 
rotary motion, and it consists of an auxiliary cross- 
head J applied to the main crosshead H and having an 
independent to-and-fro motion at the ends of the 
stroke in connection with levers L pivotted to the 


oscillating bar C, for transferring the force at the 
beginning of the reverse movements above or below 
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the plane of or direction of reciprocation Means are 
provided for auxiliary crosshead with the 
main crosshead ; is the fly-wheel shaft bo | 
deuble cranks E connected by rods F with bar C, an 
with each other by rod G. 


1707. Preumatic Baits axp Gones, J. Newton.—19th 
April, 1881. - (Not proceeded with.) 2d. 

This consists of an ordinary ringing bell hung by a 
spring to a.crank arm or carriage fixed on a spindle, 
the weight of the bell and its carriage being counter- 
balanosd by a weight ¢n an upright arm acted on by 
a return spring. e latter arm is connected by a 
jointed link with the end of a rod which slides 
through a glass guide, and is attached at its other end 
to an air bag or bellows. The latter is connected by a 
tube with the apartment whence the bell is to be 
rung, and is inflated by means of the usual press 
button or other — acting on an air bag at the 
other end of the tube. 

1708. Buat Privo, A. M. Clark.—19th April, 1881,— 
(A communication srom L. bd. 

This consists of a valve seating attached to the 
bottom of the boat in an aperture therein, and pro- 
vided with a perforated neck having an external 
thread to receive a cap on the upper side, and with 
hinged valve on the lower side, this valve being pro- 
tected by a suitable cage to which it is pivotted. 
1709. Putvey Brocks, &., 7, HW. Ward and EB. Hovl, 

—1%th April, 1881.—( Not proceeded with.) 4d. 

The bottom sheave is constructed in a similar 
manner to that adapted by Weston, but the two top 
sheaves are cast separate the one from the other, but 
arranged in such a manner that so long as these two 
sheaves are gripped together tightly they are to all 
intents and purposes equivalent to being cast as one, 
consequently they turn as a Weston sheave ; but, 
when they are released from each other they run 
down by gravity independently in opposite directions 
by virtue of the half load hanging from each of those 
sheaves. 

1711. Weanisc Aprarer, J. Rewsey.—20th April, 
1881. 6d. 


This consists of dresses, bodices, &c., formed on the 
stoc frame, whereby the ordinary process of 
cutting out such articles is dispensed with. 

1713. THe or Envevores, J. Ib etter. 
—20th April, 1881.—(A communicotion L. P. 
Bowdier and J. F. Ellis.)—(Not proceeded with.) 2d, 

This relates to a machine in which the blanks are 
carried upon a table receiving a vertical movement by 
positive mechanism, the gum block for applying the 
gum to the flaps being attached to an arm connected 
to operating mechanism, which imparts a recipro- 
cating movement to the block causing it to over 
a continuously revolving cam roller which applies 
sufficient gum to the block at each stroke of the arm 
to gum one blank. 

1714. Heatine axp &c., R, Stevens. —20th 
April, 1881, 8d. 

The First part relates to apparatus for supplying 
hot water to baths, basins, and for other purposes, 
and the Second part relates to stoves and furnaces 
heated by gas, coal, or any other fuel. 

1715. Suips’ Sreerinc Gear, J. Hornblower and G, 
T. Dove.—20th April, 1881,—(Not proceeded with.) 

Over the tiller: of the rudder and at right angles 
thereto is mounted a cylinder with a screw on 
its surface, and gearing in this thread is a stud free 
to pass from end to end of the cylinder as the cylinder 
is rotated, this stud working in a slot in the tiller of 
the rudder and travelling to and froin guides moves 
and holds the rudder in any required position. 

1717. Compound Marine Steam Evornes, 4, C. Kirk. 
—20th April, 1881. 10d. 

This relates partly to improvements on patent No. 
L777, The drawing is a side elevation of one 
modification. The engines are designed for working 
the steam through three stages of expansion, and are 


of the inverted cylinder class. The first or high- 

a ra cylinder 21 is above the second or 

ntermediate cylinder 22; a third or low-pressure 

cylinder 23 being placed at the same level as the inter- 

mediate cylinder 22, 

1718. Burwers ror Gasstnc YARNS, Siks, &c., A. L. 
Dickens and C. Ogden. —20th April, 1881,—(Aot vro- 
ceeded with.) 2d. 

This relates to constructing burners, so as to be 
capable of allowing the number of burning jets 
therein to be varied at will, according to the quality 
or requirements of the yarn or other fibre being 
operated upon. 

1720. Treatixno Dotomites AND MaGNesIAN LieE- 
STONES, A. M. Clark.—20th April, 1881.—(A com- 
munication J. B. M. P. Closson.) 4d. 

This ist the facture from dolomite and 
magnesian limestones of magnesia, or products rich 

_in magnesia, and free from caustic lime, by calcination 

(at sucha a that the carbonate of magnesia 

is, but the carbonate of lime is not, decomposed) in 

combination with all or some of the following opera- 

tions, viz., the separation of the impurities by a blast 
er by hing, the carbonation of any caustic lime 
that may have been produced by means of alkaline 
carbon or the removal of the lime 

1721. Manvuracture or CARBONATES OF SODA AND 
Porasn, A. M. Clark.—20th April, 1881.—(A com- 
munication from J. B. M. P, Closson )—(Not pro- 
ceeded with.) 2d, 

This consists in a process of manufacturing carbonate 
of potash or carbonate of soda from sulphate of potash 
er sulphate of soda and saccharate of lime. 

1722. Ring Frames ror Spinning aNp Dovpiine 
Corron, WooL, Sik, &., W. Lumb and J. Smith. 
—20th April, 1881. 4d. 

This consists in the employment of spindles with a 
slit or slits formed in them so as to make them elastic. 
1723. Exriopine THE Gases IN Gas W. 

: Watson —20th April, 1881. 6d. 

‘This consists in 7 or exploding gases used in 
gas engines by applying heat externally to some part 
of the vessel, chamber, or tube in which the — to 

lirected 


be explodei are contained. A flame is 


against the side of the vessel or chamber, so as to 
make the interior red hot at the point whcre the 


(23) 


TAGS 


flame impinges on the chamber or vessel, and thus 

igniting or exploding the gases contained therein. 

1724. RecuLatine THE SPEED OF MARINE ENGINES, 
W. Lake.—20th April, 1881.—(A communication 
Jrom 0. B, Crane, T. M. Platts, cad W. H. Howes.) 


This relates to means for preventing ‘ racing,” and 
consists essentially in providing a gravity governor 
worked by the motion of the ship, in combination 
with compound gearing which together control the 
admission of steam to the engine. A is the steam 


724) 


pipe in which is eave a valve B, which when the 
ship is level has a hole C coinciding with the bore of 
the pipe, but which shifts with the ship, so as to close 
more or less such bore. The gravity weight or 
pendulum E is pivotted to the frame F, and has 
extending above the pivot a quadrant G engaging with 


pins G furnished with guide blocks M moving in 
slides Hin the piston B, and the latter in the 
shape of hinges on the tixed centre A. e pistons B 


SX 
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and the crank piece F are kept tight relatively to each 

other by lab: th grooves Dand K. This construc- 

tion is particularly suitable to be used as water motor 

or water meter. 

1736. Grixpinc Macuines, M. Bawer.—2iad April, 
1881.—{A communication from A. Chéron.) 6d, 

On two standards are four bearings for four shafts, 
the first of which is furnished with a crank handle. 
On this shaft is a strap pulley, the rotation of which 
is transmitted to the second shaft by means of a strap 
pulley thereon ; there is also on this second shaft a 
second a pulley. by means of which the motion is 
transmitted to the third shaft; the latter carries a fly- 
wheel, a strap pulley, which receives the motion, and 
another strap pulley, which gives motion to the fourth 
shaft, on which are fixed a strap pulley and a grind- 
stone. 

1737. Nur Crackers, L. A. Groth.—22ad April, 1881. 
A communication from M. Renz and A, Kauf- 
mann.) 6d, 

This consists of two movable jaws, which are jointed 
at their outer ends and pivotted at their inner curved 
ends to fulcrummed handles, which are furthermore 
below the fulcrum provided with inner smaller jaws. 
1788. Steam Esornes, M. Baver.—22nd April, 1881. 

—(A communication srom L, Fourniér.)—Not pro- 


ceeded with.) 2d. 
A t, a steam engine with 


G 


ding to one arrang 
two cylinders consisting of one em | is employed. . 
fink ae cylinder may be furnished with a steam 
jacket. 


1739. Stirreners ror Corsets, Dress Goons, &c., 


cation trom L. C Warner.) 84. 

This consists in a stiffening rib, blade, or strip com- 
posed essentially of the fibres of a grass obtained from 
au plant growing in Mexico, which fibres are bound 
together, and are-known commercially as “‘ Tampico” 
or ‘* Mexican fibre.” 


1740. Umpretias, &c., J. C. Mewbura.—22nd April 


proceeded with.) 2d. 
This. relates to the manufacture of the sticks of- 


) 


wheel H, which with wheel I turns on shaft K. 

Wheel 1 gears with wheel L on shaft M, on which is 

also wheel N gearing with wheel O fixed to shaft K. 

On the end of shaft K is wheel P engaging with wheel 

Q on the stem of valve B. 

1727. Compounp ror MakinG Castinas, R. 
Lavender.—20th April, 1881.—{Not proceeded with.) 


2d. 
This consists of sulphur mixed with rouge or oxide 
of iron in a finely divided state. 
1729. Capsutes ror Borrties, Jars, &c., L. Gros.— 
2lst April, 1881.—(Not proceeded with.) 2d. 
According to one method, the capsule consists of 
two parts or pieces, viz., a tubular or cylindrical 
portion which surrounds the neck or mouth of the 
vessel, and a disc which forms the top or closing piece 
of the tubular or cylindrical portion. These two por- 
_ when united together form the improved cap- 
sule, 
17380. Keyiess Watcues, H. A. Dufrené.—2lst April, 
1881,—(A ication from Monsi Vuillemin.) 


4d. 

A rod or arbor provided at its upper end with the 
usual button gives motion to a bevel pinion, provided 
on its underside with ratchet teeth. The bevel teeth 
of the said pinion drive a pinion having bevel teeth, 
and provided on its periphery with spur 
with an intermediate wheel, which ory with a wheal 
on the barrel arbor. A contrite ratchet pinion moved 
by aspring © ted by a push piece gears on one side 
with the ratchet teeth of the motive pinion, and on 
os ee with a small intermediate wheel for setting 
the hands, 


1731. Manoracturt or SULPHATE OF ALUMINA, 4. A. 
Croll.—2lst April, 1881, 4d. 

This relates to improvements on patent No. 3282, 
A D. 1878, and consists in diluting the mass of sulphate 
of alumina or sulphate of alumina cake from the con- 
centrated form in which such sulphate of alumina so 
manufactured is obtained before that mass has had 
time to consolidate or set. 


1733. Steam ENGINEs, 0. Trossin.—22nd April, 1881. 
No led with.) 2d. 


The —— is to superheat the steam in compound 
engines by inserting in the lower part of the high- 
pressure cylinder a suitable furnace, whereby the 
necessary amount of caloric is imparted to the steam 
in such cylinder, while the steam is being admitted, 
and while it is being expanded therein. 


1784. CenrrirucaL Macuines, &c, B. H. Remmers. 
—22nd April, 1881.—(A communication from W. 
Angele.) 4d, 

This consists in separating solid and liquid matters 
by means of trifugal hines, in which the 
revolving drum is formed with a solid or unpierced 
outer shell; or in which such drum is made of wire 
cloth or perforated metal and fitted with a movable 
casing, which masks or unmasks the perforations; or 
in which the drum is covered with a lining of cloth or 
other filtering medium; or in which division cham- 
bers or moulds are formed or fitted within the solid 
perforated drum to shape or mould the solid material 
retained. 

1732. Rotary Escines, , P. Jensen.—2ist April, 
1881.—(A communication from A, J. Atterberg.) 8d. 

The drawing shows one modification with crank 


las from iron tubes, and to give them the 
appearance of wooden sticks. 


1741. Raisixa Liquins, P. Jensea.—22ad April, 1881. 
—(A communication fron M. Honigmann.)—(Not 
proceeded with.) 2d. 

The apparatus acts as a suction and force pump for 
liquids, 


1744. Preventinc ExpLosions Mines, &c., C. D. 
Abel.—22nd April, 1881.—(A » nication from 
0. Bustin.) 6d, 

This consists in the method of prev.nting explo- 
sions in mines by mixing with the explosive atmo- 
sphere a quantity of carbonic acid gas delivered from 
portable receptacles in which the gas is stored under 
pressure, 

1745. 1x Batrerigs, C. 
D. Abel.—22nd April, 1881.—(A communication 
Jrom P. proceeded with.) 2d. 

This relates to an accumulator of electricity which 
operates on the principle of secondary batteries, but 
ditters from them in its construction and mode 
action. It consists in rendering the electrodes more 
apt to become polari by covering them with some 
sort of hydrocarbon or other oil. This oil operates 
like the oily coatings of static condensers of electricity, 
and retains the charge of electricity, in addition to 
the chemical action of polarisation which is going on. 


1746. Rotary Enoines, J. Lyle.—22d April, 1881. 
This consists chiefly in causing the force of the 


steam, hot air, or explosive agent to act in a direct 
manner on the travelling piston formed from the 
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crank, and enclesed within a cylinder. Ais the crank 
forming the piston, its end being hollowel out to 
receive packing piece B, which is kept in contact with 


(i733) 


cylinder C, the pawls D and weights E serving to 
balance the 1d be 


piston to insure the steam exerting its power advan- 
tageously on the piston. The stop H extends outside 
the cylinder and is lifted by a wiper I actuated by the 
side covers J revolving with the piston. 


B. Alexander.—22ad April, 1881. -(A communi- 


1881.—(A communication from A. Gruyer.) | 


1747. Castor ror Cuarrs, TaBLeEs, &., W. R. Lake. 
—22nd April, 1881. 4A communication from A. F. 
Mauchain.)—(Not proceeded with.) 2. 

The castors are provided with a spiral spring placed 
around a stem, whereby. the castor elastie 
or Plyrer with respect to the furniture to which it is 

: 


1748. Universat Rottinc Mitt ror 
AND Fiat Bars, C. Pieper.- -23rd April, 1881.44 
Jrom B. Daelen.)—(Not proceeded 
with.) 2d. 

The rolls are oy oe as usual, one above the other 
upon their whole ength, but they are arranged in 
such a manner that only their ends project over each 
other from different sides. ach roll is, moreover, 
provided with a socket or hollow cylinder fitting over 
and rotating with the same, and working with its face 
or end surface in contact with the face of the opposite 
rolls. The groove or open spaze for the of the 
metal to be rolled is thus formed by cylindrical 
surface of the su of the rolls, and by the 
end surfaces of the said sockets. : 


? 

1749. Borter Tunes or Fives, W. H. 
1881. 6d. 
Each section of the tubes is constructed concave to 


the fire and convex exteriorly, and so as to greatly 
resist external pressure. At the one end is formed a 


swell or flange, in diameter the tube, 
which at any part in cross section is coeur. The 
other end of the tube is also flanged, and arranged to 


fit in the former, when two or more, as required, are 
| connected by rivetting at the flange. 


| 1750. Sreet Castixes, &c., J. Beard more.—23rd April, 
1881. Gd. 


The steel is cast in moulds made of bricks lined 
or with other refractory material, and 


| 1751. or INSTRUMENTS FOR MEASURING 
| Licut, F. Hurter.—23rd April, 1881. 6d. 

This consists in Yee pa the intensity of light by 
causing rays of different refrangibility to be received 
by or pass through different colours, and to be absorbed 

| by two sensitive parts of a differential thermometer, 
| and measuring the diff of temp e t! 

| produced, whence the intensity of the light may be 
| ascertained, 

| 1'752. Screw Propecters, C. Jones.—23rd April, 1881. 
| —(Not proceeded with.) 2d. 

The blades of the screw —— are constructed 
with the front part of metal and the back part of 
cement or other suitable protecting material, capable 
of being applied to the blades after they are cast or 
made, and so constituted as to adhere firmly thereto.. 
1753. Macazines or CARTRIDGE CasEs WITH REPEAT- 

Mecuanism, W. BE. Gedge.—28rd April, 1s81.— 

(A communication from L. Loewe and Co.)—(Not 
proceeded with.) 2d. 

relates to improvements on patent No. 1448, 

dated Sth April, 1880, and consists essentially of im- 

provements in the hanical arrang its for the 

accurate function of the charge lid or cover of the 

zi hani for filling cartri a 


, in the 
the magazine, and in the method of attaching the 
magazine to the gun-stock. 
1754. Pump Vatves, J. Wetter.—23rd April, 1881. 
‘A communication from J. I. E. Florentin.)—( Not 


proceeded with.) 2d. 

This consists in making the valve of lead, copper, 
leather, marble, or gutta-percha, with a lead core, and 
valve, while the passage low the valve is preferabl 
cylindrical. 
1755. Reversine Gear ror Encrygs, R. C. Christiaan 

and @. Coates.—23rd April, 1881.—{(Not proceeded 


with.) 2d. 
The quadrant which carries the valve rod is caused 
to oscillate on a pivot held at any given point iu suit- 
ably curved slots, capable of moving freely in same as 
may be required, 
1'756. Fasrexincs ror Wixpows, G. Walker.—23rd 
April, 1881.—( Not proceeded with.) 2d. 

relates to means for preven the fastener 
being thrust back from the outside, and consists essen- 
tially in the employment of a spring plate or of an 
equivalent spring catch piece. 


1757. Sarery Vatve Piucs ror WaTER HEATERS OR 
Borers, A. M. Toylor.—23rd April, 1881. 6d. 

The plug A is screwed into the boiler shell B, and it 

a gh it, and an internal valve seat 

D, on which rests a valve F, the spindle of which 


extends downwards and is surrounded by a spring H. 
When the pressure becomes cxvessive the valve is 
lifted and the steam escapes. ; 

1758. Wire Brusues, G. W. von Nuwrocki.—23rd 
April, 1831.—(A communication from C. EB. Fleine 
ming, sen) 6d. 

This consists in securing the elastic foundation ¢f 
brushes to their backs by means of a strip of suitable 
fabric or material capable of being cemented to the 
back, such strip being sewn to the elastic foundation. 
1759. Rewovinc Drsris rrom Tonnes, Drirrways, 

or Apits, C, D. Abel.—23rd April, 1881.—(A com- 
Jrom EB, Schrabetz)—(Not proceeded 
with, 

Boxes or receptacles are provided which are cor- 
veyed to and from the head of the workings along ore 
or more overhead railways. 

1760. Paste ror Dresstnc Wounps, L. 4. Groth.— 
23rd April, 1881.—(A communication frou Dr. P. 

ie pas nown as paste is made supple b: 

beating with hammers, and is then stee Pin 4 

alcoholic solution of about .100 parts of shellac, 

parts of hard resin, and 100 parts of turpentine, com- 

mon resin, or other resin, such as, for example, gum 
elemi. When the steeping is completed, the paste is 
placed in a drying apparatus furnished with arrange- 
mé .ts for distilling. 
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thrown outwards. A barrel is attached to the 
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396 Nov. 25, 1881. 
1762. Iwerovewents 1x THE- Paeraratios oF | by a double clutch ring K, which also takes hold of a | having two roller rings so arranged as t metallic wire, and compressing the cable so formed 


MATERIALS TOBE EMPLOYED FOR THE PURPOSES OF 
Excecretc J. A. Flemiag.—23rd Apri, 
188l. Gd. 

In place of vulcanite, ebonite, or glass, which are 
not easily workable with tools, the inventor makes an 
insulator of wood, so treated as to remove all water 
and acids from it, and then impregnated with melted 
— wax, which is forced into it under pressure. 

wax solidifies in the fibre, and converts the wood 
into a nearly perfect conductor. The apparatus used 
is of the usual type for such purposes. ¢ insulator 
thus obtained is easily workable by tools. 
1768. Gas Evaixes, W. Watson.—23rd April, 1881.— 

(Not proceeded with.) 2d. 
. This consists.of two cylinders of similar construc- 
tion with their respective pistons, one, on the inner 
end of each cylinder being closed, and are 
together in close proximity to each other on the same 
eentral line. When one piston moves outwardly the 
other moves inwardly, being so connected by rods 
and cranks together as to give motion therefrom to a 
fiy-wheel, which imparts the required momentum and 
rotary motion ; and the cylinders being thus arranged, 
a valve-box is provided at the owe | end or foot of 
each cylinder, having two halves in each, one for the 
admission of atmospheric air, and the other for 
inflammable gas. 
1764. Coatisc Merats with Tix, A. Gatensohn.— 

23rd April, 1881. 2d. 

This consists in the method of coating the surface of 
lead or other metal with metallic tin by passing the 
metal te be coated through a bath of phosphate of tin, 
and dissolved in an alkaline solution to which 
amu onia has been added, a current of electricity being 
passed through the metal to be coated. 


1765. Morive Power Esoines, B. 
April, 1881. 1s. 4d. 

This relates partly to improvements on patent 760, 
a.p. 1880. The drawing shows one modification of the 
improvements; A is the inlet air pipe provided with 
an inlet flexible valve at E; B is the inlet gas pipe 
with back pressure valve C; and D is an annular ring 
fitting into a recess in the pipe A, and having round 
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it a channel. preferably varying in sectional area, from 

which small perforations communicate with the 

interior of the pipe, or instead of perforations a 

sufficient number of fine grooves may be made in the 

outer circumference, and the upper or lower faces, or 

pipe A. 

1767. Maxcracrvre or Dress, F. A. Zimmermann.— 
23rd April, 1881.—{A communication from J. F. 
Holt=.) 6d. 

This relates to the manufacture of certain colouring 
matters by —_— certain derivatives of salicylic 
acid, or materials forming such acids, or equivalent 
materials. 

1768. Propvcrios or Macnesta aND SULPHATE OF 
Catcium, H. Wedekind.—23rd April, 
coumunication trom H. pro- 
ceeded with.) 2d. 

relates to means to economically produce mag- 
nesia in a dense form, and simultaneously obtain or 
produce sulphate of calcium. 

1770. Improvements is Receivinc aND TRANs- 
MITTING APPARATUS OF PxrsTING TELEORAPHS, 
W. April, 1881.—{Not proceeded 
with.) 2d. 

This invention relates to automatic printing tele- 
graphs, and its object is to increase the rapidity of 
operation of the receiver and to provide improved 
means of maintaining the synchronism between the 
transmitting cylinder and the t wheel of the 
receiver. It is an improvement on the patent granted 
hg von Hoevenbergh, on the 10th December, 18Svu, 
No. 5162. 

1771. Vatve Motions ror Dousie CrLinper ENcINEs, 
D. Greig and M. Eyth.—23rd April, 1881 

This relates to a valve motion similar in its effects 
to the link motion but entirely independent from the 
crank, so that the position of the crank shaft relatively 
to the cylinder—which frequently varies in locomo- 
tives, &c., owing to the wearing of the brasses and 
the action of springs—shall not interfere with its 
correct working. A and B are the crosshead pins of a 


double cylinder, and below them, one above the other, 
are two rock shafts M and N, the former actuated from 
pin B by bar E, and the latter by bar D. On each 
shaft are slotted projections M1 and Nl, V is the 
valve apindle for A, and toitis jointed the straight link 
F, the ends of which are actuated by the link rods G 
and H, the former actuated by the crank pin of shaft 
N, and the latter by connection with the pin of the 
die within the segment of shaft M; I is a plate carried 
by and able to slide along shaft M, and it has a 
diagonal slot, through which the back of the die 
passes. This plate is connected with a collar grasped 


similar collar connected with the shifting plate of the 
other valve. The ring K is worked by a lever in con- 
nection with the reversing lever of the engine, and by 
it the plates I can be moved to shift the dics along 
the projections M! and N}, either from one side of the 
centre to the other to reverse the engine, or to set the 
pins m and 2 at such distances from the centres of the 
shafts as to cause the cut-off to take place at the part 
of the stroke required. 

17°75. Mixers’ Sarety Lamps, J. Fyfe.—25th April, 
Ged. 

This relates to the construction of miners’ lamps so 
as to adapt them for burning solid or semi-fluid hydro- 
carbons, such as crude or refined paraffin scale or wax, 
or similar substances, and to combine with the other 

parts contrivances or arrangements, renderi the 

aes safer than common safety lamps and less liable 
to cause accidents. Common oil may also be used 
with the improved lamps. 

1776. Manvuracrure or Vapour Gas FROM VOLATILE 
Hyprocarsons, A. Springmann.—25th April, 1881. 
—{A communication from A. Badt.) 6d. 

is ists in imation with an apparatus for 

ucing vapour gas from light hydrocarbons, and 
air for lighting and heating purposes, and for the 
feeding of gas motors, of a carburetter arranged hori- 
zontally and provided with one or more partition 
walls, forming a channel for the circulation of air, and 
which is filled with wool purified of fatty matter, or 
with any other material adapted to imbibe the fluid 
hydrocarbon, and to allow the air to pass through it, 
the bottom of the said carburetter sloping upward in 
the direction of the air current. 

1785. Cuvcens, H. Powell.—25th Apri!, 1881. 6d. 

This relates to the manufacture of churns in which 
the dasher or agitator moves horizontally to and fro 
supported on slides placed at either side of the milk 
receptacle, the bearings of which slides are outside 
and cannot come in contact with the milk. 

1790. Divisc Costumes, S.J. Woodhouvse.—26th April, 
Sd. 

This relates, First, to the method by which a diver 
may carry in his dress a supply of compressed air, 
which may be purified and so continuously used ; 
Secondly, to the method of carrying and purifying air 
in a diving dome; Thirdly, to the method of using 
compressed air to drive engines of any description in 
boats constructed for diving purposes. 

1706. Ramway Sicxats, H. Morris.—26th April, 
1881. 64. 


Between the two rails and parallel with them are 
two bearings for convenience on the 
sleepers, which support a shaft, at each end of which 
an arm or s ent, the are of the first one 
being about three times the size of the second. (n 
the shaft is also fitted a counterpoise, so adjusted that 
when free it falls into a perpendicular position, and in 
doing so raises the two arms on the shaft into the 
same line of contact with a tappet or cam fitted on a 
shaft under the tender, by which means a gong is 
sounded on the tender. 
17977. Hatter Heaps anp Retxs ror Horses, 
&c., J. Goodrick, jun. -26th April, 1881. 6d. 
This consists in making the eyes of halter heads 
separate from the woven web, and either of cord or 
horsehide or of metal. 


1808. Liguip or Gaszovs Hyprocarsoy 
as 1s Furnaces, W. R. Lake.—26th April, 
1881.{A communication from J. and J. R. 
Houwchin.) Sd, 

This relates to the construction of apparatus in 
which the liquid is not atomised, but converted into 
real gas by heat in a suitable report, and burned in 
numerous jets distributed uniformly over the grate 
surface. 

1817. Artiricia, W. BE. Gedge.—27th April, 
1881.—{A communication from G. Boden.) td. 

This relates to a block, slab, or other article of 
artificial stone, consisting of a face plate or shell of 
porcelain or its equivalent, anda backing or body of a 

position united th 

1845. ror Cravats Neckties, &c., 
J. Hinks, T. Hooper, and F, R. Boker.—28th April, 
1881. 6d. 

The fastening is composed of a steel or elastic plate 
having a spring tongue raised out of the plane of the 
plate, and of a slide or sliding slotted plate working 
upon it, the said sliding plate when drawn over the 
spring tongue depressing it and taking it out of 
action, and when pushed off it permitting it to enter 
and fasten the neck or other band. 

1876. Brusues, G. W. con Nowrocki.—2nd May, 1831. 
—(A communication from T. B. Giinzrerg.) 6d. 

This consists in constructing brushes or pencils so 
that the bristles thereof can be more or less protruded 
from the sheath, socket, or ferule enclosing them. 
1890. Propuction or Porrery, J. H. Johnson.—2ad 

May, 1881.—{A communication Jrom P. Dode.) 4d. 

is relates to the system or mode of producing 
pottery or ceramic articles, or substitutes therefor, by 
moulding compositions when in a heated condition. 

1901. Harvesters, E. P. Alerander.—3rd May, 1881. 
—(A communication from D. Maddin.) 6d. 

This consists partly of a frame supported by the 
wheels, a frame carrying the cutter bar, and centrally 
pivotted at the rear to the main frame, and a driving 


crank arranged upon the shaft concentric with the 
pivot, and connected to the cutter bar to operate the 
same. Several other improvements are described. 


1940. Gas, A. Otto.—4th May, 1881. 
6d 


This consists in the facture of prod gas by 
continuous action, in the method of using only a 
portion of the gas entering into combustion in the 
producer for generating producer gas and withdrawing 
the other portion of the products of combustion, 
while yet consisting of carbonic acid and nitrogen, 
the heat which remains in the producer from the 
combustion generating such products being employed 
for the decomposition of steam, or hydrocarbons, or 
pure carbonic acid into combustible gas. 

2923. OrpNANcE AND FIRE-ARMS, AND AMMUNITION 
ror Same, Liewtenant-Colonel W. Hope and R. S. 
Ripley.—15th July, 1880. 1s 2d. 

This relates, First, to means for securing radial 
ignition of the whole of the cartridge, and of over- 
coming the inertia of the projectile; Secondly, to the 
use in cartridges of a tube strengthened in the unper- 
forated part, so as to resist the discharge of the igni- 
tor; Thirdly, to making the gun with a considerably 
elongated powder chamber of from 10 to 20 calibres 
long, and intended to be fired with long charges; 
Fourthly, to the use in projectiles of perforated dia- 
phragms; and Fifthly, in a special arrangement of 
breech-loading mechanism. 

2081. Ficvip Meters, B. D. Healey.—12th Boy, 1881. 
—({Complete.) 6d. 

This consists partly in the construction of a piston 


0 pass part of 
the pressure water for actuating the valves of fluid 


TONS 


meters, hydraulic pumps, or water-power engines, 

SO1L. Tosacco-pipe Joints, W. H. 
July, 1881. 6d. 

This relates to pipes with a detachable mouthpiece, 
and it consists in forming a flanged tapered socket on 
the metal mount of the bowl, and a corresponding 
projection on the end of the mouthpiece, the two 
parts being secured together by sliding the projection 
into the socket. 

3268. Skate Arracuments, H. J, Haddan.—2sth July, 
1881.—(4 communication grom F. Bittner.) - (Com- 
plete.) 4d. 

The sole plate of the skate has two claws, which can 
be adjusted by bolts and nuts to suit the width of the 
boot, which is forced forward between them, the 
claws being inclined inwards so as to prevent the sole 
of the boot escaping. The heel plate has two claws, 
one of which is moved by an excentric lever so as to 
grip the heel between it and the opposite claw. 

3307. Weicuinc Macuines, J. Cluettand W. Hanchard. 
—28th July, 1881. bd. 

This ists in the bination and arrang t 
in weighing machines of py and parallel side 
plates, with an upper fixed part for an equivalent 
skeleton frame for supporting the balancing or actin; 

rts, the said plates being provided with inner fix 

arings for supporting the weight transfer lever or 
levers, and the upper fixed part being provided with 
swinging depend ng bearings for supporting the steel- 
yard lever, and with an extension or fixed connection 
which is graduated and worked as a weight-indicating 
arm, 


3342. Ramway Sreepers, &c., H. H. Lake.—2aid 
August, 1881.—(A communication from J. C. Rupp, 
J. H. Ray, and J. Hassinger.)\—(Complete.) 4d. 
There is a sleeper of I section for each rail, the two 
— connected by two rods, which cross each other. 
On the upper head of each sleeper move sliding cheek 
cee which serve as a chair grip the rail 
tw 
its. 


and 
een them, being secured in position by bolts and 
nu 


SELEOTED AMERIOAN PATENTS. 


From the United States Patent Office Oficral Gazette. 


247,148. PLoven-pornt, Charles Anderson, South Bend, 

-» assignor to the South Bend Ironworks, same 
place.—Filed July 5th, 1881. 

Claim.—(1) A reversible slip nose provided with 


arms or lips extending rearwardly from its opposite 
247,203. Tracrion Weret, Almerie H. Ligithall, 
San Francisco, val.— Filed March 5th, 1881. 
taim.—In a traction wheel, the combination, with 
the band of flat-iron A, strengthened by bands of 
angle-iron C, and provided with V-shaped angle-irons 
or shoes B and of the spokes D, and inner band of angle 


ac D 


iron E, the interior web of which forms a bearing 
surface, against which the shoes of a brake may press, 
while the exterior of said web also forms a bearing 


surface for the shoes of an auxiliary brake, substan- I 


tially as specified. 

24'7,402. Faucet, John M. Peck, New Haven, Conn., 
assignor to Peck Brothers and Co., same place.— 
Filed August 13th, 1881. 

Claim.—In a faucet having a valve arranged upon a 
spindle operating vertically, the body W entering the 


(247 402] 


water-way from above, and having two seats with one 
or more ports G, substantially as described. 
247,421. Concrete Pavement, Joh» J. Schillinger, 
New York, N.Y.—File«d May 11th, 1881. 
Claim.—A concrete pavement laid in detached sec- 
tions directly upon the ground or bed, and each 


247. 421 


= 


section formed of plastic material into a roof shape or 

outline, which rests throughout its breadth 
on the und or bed, substantially as shown and 


247,321. Execrric Caste, Patrick B. Delany, New 
York, N.Y¥.—Filed July 16th, 1831. 
Claim.—(1) The method herein described of making 
-enclosed electric cables, the same consisting in 
arranging longitudinally in a flat lead pipe a series of 
insulated conducting wires, practicaily in the same 
plane, inte: ng between each conducting wire and 
the next adjacent conducting wire 2 bare or naked 


until the opposite sides of the naked wires are pressed 
against the opposite wallsof the pipe, which are caused 
oe, embrace the conducting wires, substan- 

ly as and for the purpose set forth. (2) An electric 
cable composed of a series of insulated conducting 


wires arranged in practically the same plane within 
a flat lead pipe, and separated by complete intervenii 
of metal extending between and in contact wit 
but not integral with nor attached to the opposite 
walls of the said lead pipe, substantially as described. 


247,426, Governor, William Sneddon, 
Burton, Kans.—Filed February 4th, 1881. 
Claim.—(1) In a steam engine governor, the combi- 


247.425 


nation with the lever C of a ball, arranged to rua 
loosely in a groove thereof, as and for the purpose 
specified. (2) In an engine governor, the grooved 
lever C ball running loosely in the groove post, sliding 
valve-stem, and fly-balls B, combined for operation, 
substantially as shown and described. 
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NAVAL ENGINEER APPOINTMENTS.—The fol- 
lowing appointments have been made at the 
Admiralty :—James Bartler, chief engineer, te 
the Pembroke, additional, for service in the Steam 
Reserve; William J. Cleverley, chief engineer, 
to the Asia, additional, for service in the Steam 
Reserve ; George J. Fraser, engineer, to the 
Pembroke, additional, for service in the Osprey ; 
Charles Lane, engineer, to the Victor Emmanuel, 
additional, for Hong Kong yard, vice Shapcott; 
Thomas Rule, engineer, to the Indus, additional 
for the Swiftsure, vice Lane; and William M. 
Feak, engineer, to the Penelope, vice Hughes. 

SovutH Kensincton MusxuM.—Visitors during 
the week ending Nov. 1th, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. te 
10 p.m., Museum, 10,106; mercantile marine, 
building materials, and other collections, 2850. 
On Wednesday, Thursday, and Friday, admissior 
6d., from 10 a.m. till 4 p.m., Museum, 1358; 
mercantile marine, building materials, and othe: 
collections, 271. Total, 14,585. 

Epps’s CocoA.—GRATEFUL AND COMFORTING 
—“ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Ep 
has provided our breakfast tables with a deli. 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hunc of 
subtle maladies are floating around us ready of 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Made 
simply with boiling water or milk. Sold only 
in packets labelled—‘‘ James Epps AND Oo., 
Homeeopathic Chemists, London.”—Also makers 
of Epps’s Chocolat2 Essence for afternoon use — 
fApvt.] 
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VISITS IN THE PROVINCES. 


THE STOWMARKET EXPLOSIVES WORKS, 

Tue Government, thanks to Mr, Abel and his depart- 
ment, has developed the powers of gun-cotton and applied 
it admirably to military engineering purposes, so that our 
Royal Engineers have been for many years familiar with 
its use as applied to mining and torpedo operations. Our 
artillery have used it, not only as experimental bursting 
charges in shells, but also to burst guns filled up with 
water ; and ourcavalry have long had an equipment con- 
taining gun-cotton in various forms for destroying iron 
and steel rails, palisades, bridges, &e, _ Civilians, however, 
have so little followed the progress of gun-cotton that many 
of the experiments carried out on Saturday week, during a 
visit paid to the Stowmarket works, which have been often 
performed in a matter-of-course way in the Arsenal, were 
new to some of those present. Certain new things we shall 

resently notice; but we may point out that gun-cotton 
does not p18, me anything novel to recommend it, for it 
has many valuable properties peculiar to itself; what it 
needs is to establish its claims to trustworthiness and safety. 
The fact that it can be detonated when wet enables it to 
be kept in a condition 
when it is not liable even 
to burn, much less to ex- 
plode on the application 
of fire. Even were it not 
so, the fact that it can 
be kept wet and then 
quickly dried, so as to 
admit of firing in the ordi- 
nary way, without suffer- 
ing in its quality, is a 
neculiar advantage; and, 
be it observed, both these 
advantages offer increased 
safety. If all were con- 
vinced that gun-cotton 
was a thoroughly safe and 
stable compound, the ad- 
vantages it offers could 
hardly fail to bring it into 
use much more widely 
than at present. Gun- 
cotton has suffered from 
earning a reputation and 
having contidence reposed 
in it, before it was 
thoreughly understood. 
The action of acid on an 
organic substance like 
cotton cannot in the na- 
ture of things be so simple 
a matter as the mechanical 
mixture of three simple 
substances like sulphur, 
saltpetre, and charcoal. 
Great purity and perfec- 


seen, then a series of experiments were performed. 
The main principle to keep in view in manufacture is 
the completeness of the chemical action of the acid of the 
cotton in the formation of trinitro cellulose in the form of 
insoluble gun-cotton, and the removal of every less stable 
compound or impurity. This is effected mainly by 
mechanical means, that is, tearing the gun-cotton into 
minute threads and washing it in the form of pulp. 
Chemical means, that is the application of alkalies, have 
been tried, but it may be seen that, however completely 
free acid may be removed by alkalies, the less stable com- 
pounds willl not be touched, and as these are found in 
interior parts of the cotton it is obvious that the only 
guarantee of security is the disintegration of the cotton, 
and the washing out of these compounds in virtue of their 
solubility. Alkali may with advantage be added to gun- 
cotton for another purpose, namely, to enable it to al 
5 yrs to a high temperature, that is, about 170 deg. 
Fah., which is the highest to which it is safe to submit it 
in the judgment of Mr. Abel, whose experience on this 

uestion is so great that his opinion may well weigh down 
that of all private manufacturers combined. 

The general arrangement of the works is shown in our 
engraving. They consist of little more than a series of 


acid in quantities of 1 lb. weight. It remains in the acid 
for about two and a-half minutes. For the sake of those 
who are wholly unfamiliar with -cotton, we may 
observe that the nitric acid alone acts on the cotton, the 
sulphuric acid being used only to take up the water which 
would otherwise be formed to the detriment of the nitric 
acid, which would check the action on the cotton and spoil 
it. It may be seen that the sulphuric acid is to the nitric 
in the proportion of 3 to 1, and fresh acid is employed for 
every pound of cotton. The acid is pressed out of the 
cotton to a certain extent, and the latter left for about five 
minutes, when it is placed in an earthen jar containing only 
the pound of cotton with its acid. 

Digesting.—Each jar of acid and cotton is now placed in 
water to a depth of 6in. to 8in., and left to cool for about 
twenty-four hours; each pound of cotton takes with it © 
about 104 lb. of acid. 

Wringing.—Six charges of cotton and acid are now 
placed in a rotating wringer, which by centrifugal force 
wrings out about 94 lb. of acid out of each 10} Ib. 

Water-washing.—The cotton is now washed under a free 
stream of cold water, the cotton being stirred about on a 
perforated copper bottom by a pole by hand for about ten 
minutes or a quarter of an hour. 

Centrifugal Water-wash- 
ing.—Water is now run 
on the cotton while moving 
in a centrifugal machine 
or cylinder making about 
1700 revolutions per 
minute. 

Botling.—From 500 Ib. 
to 600 Ib. of cotton is now 
placed in a boiling vat on 
a wood grating. Boiling 
is effected by the passage 
of steam up through the 
water. at a pressure of 
about 10 lb. The time 
which this process is con- 
tinued varies from about 
four to twelve hours, de- 
pending on the chemical 
tests obtained in the case 
of each vat. The water 
should be neutral to test 
paper before the cotton is 
removed. 

Beating.—About 500 lb. 
of cotton is now thrown 
into a tank with a wheel 
working in it against a 
raised portion of the 
bottom with steel strips ; 
the wheel has also steel 
edges or blades, which 
shear the cotton i 
the strips and divide it 
finely. The revolution of 
the wheel causes all the 


tion must be obtained for 
security. Unfortunately, 
a near approach to this 
was obtained in a com- 
paratively early stage in 
the history of gun-cotton, 
confidence was won, and 
shaken when accidents oc- 
curred which showed the 
question to have been im- 
perfectly mastered. Thus 
the danger of the presence 
of free acid, which might 
lead to spontaneous com- 
bustion, was known almost 
from the beginning ; then 
it was found that when all 
free acid was removed the 
cotton might contain less 
stable compounds, which, 
while they for the time 
took up acid and actually 
were what they appeared 
to be—a complete com- 
pound — afterwards were 
much more liable to de- 
com, than the true 
insoluble gun-cotton pro- 
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water and cotton to pass 
round and round past it. 
Moving at arate of 4000 
to 5000 revolutions per 
minute, the wheel reduces 
the cotton to pulp in the 
water. 

Poaching.—The pulp is 
now mixed in a “ Poacher” 
or oblong wooden tub with 
wheel, with the addition 
of more water; the wheel 
in the poacher has three 
beaters, and revolves at the 
rate of 8 revolutions per 
Pulp Ce 

entrifugal 
centrifugal 
machine the pulp now has 
the water carried out of it 
till it contains only about 
25 to 30 cent. It is 
now in the condition of 

ure -cotton. 

of 
about 40z. of cotton are 
now weighed out by girls 
passed on to a table, 


per, and did not offer the 
same conditions of secu- 
rity. Lastly, it became known that partly decomposed 
cotton was se but a safe compound when dry. 
Speaking then, not from the manufacturer's point of 
view, but from that of the purchaser, it is necessary that 
assurance should be given that we have the most stable 
form of gun-cotton sold to us under that name ; otherwise 
all the experiments and guarantees that we have had put 
before us may not apply to the article in our possession, 


but to something differing from it in a vital respect. This | carded 


being so we can see the desirability of having the 
processes of manufacture of gun-cotton fully shown and 
explained, as was done by the Explosives Company on 
Saturday week. The programme of experiments dealt with 
other matter besides gun-cotton pure and simple, as used 
in the service, namely, a small-arm cotton powder, and 
also a new form of dynamite which is specially recom- 
mended. The importance of this last will appear both in 
a direct and indirect way—directly as to the merits of the 
new dynamite, indirectly as strengthening the recommenda- 
tions of the Stowmarket company on behalf of its gun-cotton, 
which may be sup to be a less interested recommenda- 
tion as compared with its own dynamite than would be 
the case if it was pushing its own gun-cotton in rivalry 
with Noble’s dynamite. The objects we have specially to 
consider now are—(1) Gun-cotton proper ; (2) gun-cotton 
sporting powder ; and (3) the new form of dynamite 

e processes of manufacture of gun-cotton were first 


sheds, in this respect resembling more or less all establish- 
ments where explosives are manufactured. 

Picking.—The cotton employed is the best bleached 
white waste obtained from Manchester ; it contains from 
5 to 12 per cent. of dirt and impurity, which can be 
removed by picking. This is done by female labour ; three 
girls can pick about 700 1b. per diem. 

Teasing and Carding next follows. The cotton is now 
and wound on to rollers taking 28 lb. each. 

Air-drying.—The cotton of three rolls is now dropped 
into a cylinder with a steam jacket ; the hot air at a tem- 
perature of about 160 deg. Fah. is drawn through the 
cotton by exhaustion effected by a fan. After this the 
cotton is left further to dry in a zine cylinder until it con- 
tains only about 4 per cent. of moisture, when it is fit for 
the application of the acid. 

Acid Mixing.—The sulphuric acid comes in carboys con- 
taining varying , eer of acid, generally about 160 Ib. 
The nitric acidin bottles containing 731b. Both are supplied 
from Messrs. Prentice’s works. A charger divided into 
two unequal then receives in one division 219 Ib. of 
sulphuric and in the other 73 Ib. of nitric acid ; on open- 
ing the bottom both are allowed to descend into a closed 
vessel, where they are mixed by the agitation of a T-piece, 
to which motion to and fro is im by acrank. The 
acid is run into tanks containing about 24 tons each. 

Application ef Acid.—The cotton is immersed in the 


CARTRIOGE CHARCED WITH NEWPDWDER and 


THE STOWMARKET EXPLOSIVES WORKS. 


where boys press it in 
pipes with plungers into 

pellets sufficiently firm to enable them to be put hori- 
zontally into chambers in a metal plate, and pressed by 
hydraulic pressure—2% tons to the inch—until its specific 
gravity is about 1°5,in which state it contains about 12 
pared i i d rendered 

acking.—Brown paper pre in resin, and rende 

wainegaldl, is used for packing the gun-cotton pellets, 
previous to which, however, they are dipped and made to 
take up about 25 per cent. of moisture. If required, 
cotton pressed in this way can be cut by a revolving saw, 
which can be safely used when the cotton has 12} per 
cent, of moisture—in fact, 40 tons were recently cut up in 
this way. The mages mesg of moisture determining 
whether gun-cotton will burn or not is about 5 or 6 per 
cent. It is stored in boxes containing 501b. or 1001b. in 
the moist condition—12 per cent. of moisture. If sent by 
rail, warning for a special van should be given, ——_ 
asa matter-of-fact, gun-cotton in this state does not readily 
ignite under ordinary conditions. Magazines are made in 
asin of circular pits dug 12ft. deep and lined with wood, 
as shown in the foreground of our engraving. It may be 
seen that this form of magazine is simple and suitable. The 
-cotton being damp the conditions of storage are quite 
different from ordinary dry powder, for which an unven- 
tilated hole in the ground would be very unsuitable. In 
speaking of damp gun-cotton as safe, it is of course con- 
trary to reason to suppose that in a mass of fire it would 
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not eventually become dry and ignite, or explode, according 
to circumstances. In THE of May 3rd, 1872, 
will be found a detailed account of the burning of maga- 
zines filled with dry and wet gun-cotton, when certain 
conditions as to confinement seemed to determine when 
explosion and when ordinary burning would take place. 
The experiments, however, were not fully made with wet 
cotton. 

The sporting or rifle powder is made of a combination 
of gun-cotton with nitrates of potash and soda, being, in 
fact, very nearly Mr. Abel's nitrated gun-cotton ; it is 
incorporated in a mill under metal rollers, and granulated 
in a perforated zine revolving cylinder, and eventually 
passed through a sieve suited to the size of grain desired. 
The grain appears to be hard and firm, comparing favour- 
ably with Shultz’s powder ; also, it is glazed so as to 
adimit of being thoroughly wetted and dried again, which 
of course might be of great advantage if used on service. 
As we shall see presently both bullets and shot are fired 
with this powder. At the same time we cannot advocate 
the use of gun-cotton cartridges with bullets generally, 
until exhaustive experiments have been made. In the 
Royal Arsenal, many years ago, it was found that very 
unexpected results were occasionally produced ; indeed, 
rifles were burst without apparent cause. It may be said 
the cotton powder is now much better understood, but we 
think that to be satisfactory the cause of the occasional 
burst formerly obtained should be clearly discovered, 
and a very extensive series of firing trials should be 
successful. Possibly under certain conditions as to 
strength of cap and length of nipple, the gun-cotton may 
be fired ina manner approaching detonation. To guard 
against such a possibility a number of trials with more 
powerful caps and shorter nipples than those advocated 
might be made. The absence of smoke is an advantage 
justly claimed for gun-cotton. The decrease in noise is 
very well as far as it goes, but the absence of recoil is a 
much more questionable matter, implying that the work 
done on the piece is more local and sudden, and therefore 
more dangerous to the piece. In the Royal Arsenal, as 
the conditions became more satisfactory, a recoil was pro- 
duced. In short, whatever may be done with shot car- 
tridges, it would be well to proceed cautiously with bullets. 

After firing a rifie with shot and bullets, with both powder 
and cotton cartridges, in order to exhibit the advan- 
tages claimed of absence of smoke and non-recoil, 
the following experiments were carried out :—(1) 
Charges of five kinds of explosive compound of }0z. each 
were exploded in lead cylinders 4in. in diameter, lin. 
bore, length 5in.—({1) Gunpowder: This hardly acted on 
the lead. (2) Nobel’s dynamite: This enlarged the cylin- 
der and tore it open. (3) The company’s new dynamite. 
This tore the cylinder open still more violently. (4) 
Mining gun-cutton, which is a form of nitrated cotton : 
This tore the lead rather less violently than the dynamite. 
(5) Pure gun-cotton, which tore the cylinder entirely 
across, dividing it into fragments. 

The same compounds were now tried in order as to the 
effect produced on a steel disc }in. thick—Fig. 3—-placed 
in a collar of the form shown in Fig. 2 supporting it at its 
circumference. The powder produced no appreciable effect 
on its disc. Nobel's dynamite bent it into a shallow cup. 
The new dynamite effected a little more perhaps ; gun-cotton 
No. 2 gave nearly the same result, and pure gun-cotton 
produced a deeper cup, breaking the crown through, 
showing the impression of the shoulder round the edge as 
shown in Fig. 4, but no metal completely detached. 

Rails — 80 1b. steel—made by Messrs. Cammell, were 
broken by detonating 7 oz. of dry cotton with loz. of dry 
cotton used as a primer. A water-tank over lin. thick was 
blown in pieces by gun-cotton. A charge of 140z. was 
detonated with the help of 1 oz. of dry cotton. The shock 
in this case was transmitted through the incompressible 
water, as in the case of a water shell. 

A tree was next cut in two by means of a ring of gun- 
cotton pellets placed round it. Lastly, a weight of 2 ewt. 
was dropped about 10ft. on to a box containing 5 Ib. of 
pellets of dry gun-cottow without firing any of them. The 
cotton, which was crushed and broken by the fall, was 
proved to be dry by the ignition of some pellets by 
a match, when they readily burnt. Eventually before 
leaving the works two submarine charges were fired in 
the canal. 

We have said nothing of the new dynamite. It con- 
sists of nitroglycerine absorbed more completely and held 
more tenaciously than hitherto by a medium, the ingre- 
dients of which are at present secret. Specimens of this 
substance and that of Nobel were shown in water. In the 
latter the nitroglycerine had oozed out. In the former 
there were no signs of it. If this quality can be obtained 
it is just the sort of explosive that is most valuable to 
engineers generally. The physical condition which 
enables a man to apply it to almost any mining job 
ought to recommend it strongly, while the prevention of 
escape of free nitroglycerine is most important as to safety. 
ft may be added that this nitroglycerine is said not to 
freeze at so high a temperature as Noble’s, 


THE VIENNA CIRCULAR RAILWAY. 
No. I. 

THE idea of an intra-mural railway within the ramparts of 
Vienna is by no means a newone. As far back as 1872 several 
schemes, all more or less of a similar character, were brought 
before the public, in the shape of plans, sections, or pamphlets, 
by engineers and others ; but owing to their impracticability, to 
the lack of enterprise that prognosticated -the approaching crisis 
of °73, or to the want of confidence on the part of capitalists in 
schemes which were never properly worked out, very few of them 
ever sed the embryo stage of “ Vorconcession,” and those 
which survived the ordeal of “study” and investigation are now 
helping to swell the lists of abortive speculations which lie 
buried in the archives of the Ministry of Commerce. 

There is no city in Europe that needs improvement in its 
internal communication as badly as Vienna. The seven 
different railways that converge on it are all either outside or 
only just within the ramparts, and on an average half an hour 
by eab from the centre of the town. The expense of using these 


vehicles is further increased by reason of the higher cab fare—a 
sort of poll tax on strangers and travellers—permitted by the 
authorities to be charged for any distance, no matter how short, 
to and from any railway station to any part of the city. The 
tramways which run in the immediate neighbourhood of the 
termini are of very little service to any but literally “local 
travellers,” as no one is allowed to take with him a greater 
package than he can carry in his hand. The miserable rate at 
-which the cars travel, the uncertainty as to their time of passing 
a station, and the circuitous routes they are forced to take to 
avoid steep gradients and other obstacles, make no saving in 
time to an ordinary pedestrian should they by chance take the 
direction that suits him. To anyone coming from a long 
journey the possible overcrowding of a tramear is an insur- 
mountable objection, and as it is no uncommon thing to see 
sixty and «ven more unfortunate passengers packed like sardines 
in a box in a vehicle constructed and licensed to carry the 
maximum number of twenty-four, the probability of getting a 
seat is in the inverse ratio to the certainty of being crushed and 
possibly robbed. 

The only remaining vehicles for public convenience are the 
antediluvian specimens of coach building denominated omnibuses. 
The cattle employed in propelling them appear to be contem- 


porary in origin, and although they may be interesting as | 


illustrations of the tenacity of equine vitality, they are no less 
a disgrace to humanity and modern civilisation. The vehicles are, 


however, largely patronised on account of the impossibility of | 


necessary to come into collision with, or into the neighbourhood 
of, any existing work of art or building, special regard has been 
paid to their respective architectural features in determining the 
character of the structure. 

With regard to the position of the Central Station—the 
keystone of the system—necessity, no less than choice, required 
that the only available site for such a structure should be 
adopted ; nor is there any other open space in the whole of the 

| city so suitably situated for the purpose as the so-called Franz 
| Josef’s Quai Park on the bank of the Donau Canal. 

Situated in the heart of the most populous district, in the 
| very centre of the actual city, or the business part of the town 
| comprised between the Ringstrasse on the south-west and the 
Leopoldstadt on the north-east of the canal, it lies contiguous 
to the Exchange, Custom-house, Government and _post-offices, 
| and to the landing places of the Danube Steam Navigation Com- 
| pany, and is not ten minutes distant from the principal streets, 
warehouses, shops, and the magazines and offices of the busiest 
part. All the other station sites have been fixed by their posi- 
tion in reference to street traffic and the main arteries of 
circulation. 

By reference to the accompanying map, it will be seen that 
the zero—in this case an arbitrary choice—has been chosen in 
the neighbourhood of the Brigitta Bridge over the Danube 
Canal, not far from the terminus of the Franz Josef’s Railway. 
From this point the line, which is double throughout, is carried 
on an elevated structure along the right bank of the canal on 
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overcrowding them and the moderate facility for luggage afforded 
on the roof. 

It is high time that something be done to improve the means 
of communication in so important a city, and nothing less than 
the construction of a railway such as the one proposed, and the 
introduction of a systematic organisation of metropolitan traffic 
can ever supply the remedy. The increase in the population of 
Vienna during the last few years has been great ; no less the 
demolition of old houses for the city improvement ; consequently, 
as shown by the last census, the number of inhabitants within 
the ramparts has diminished, and that of the suburbs increased 
in greater proportion during the same period. The magnificent 
buildings in the inner town are far too expensive for any but 
wealthy tenants. 

From year to year the poorer classes are driven to look for 
cheaper dwellings beyond the lines, or to herd more thickly in 
the old houses inside the ramparts in numbers equally preju- 
dicial to health and morality. The facilities for conveying the 
inhabitants of the suburbs to the scenes of their labours in the 
city are in most cases inadequate to the demand, and generally 
beyond the means of those who need them most. The custom 
amongst the business men of removing their families from 
Vienna during the intense heat of summer to some of the beau- 
tiful retreats on the south and western railways, within a mode- 
rate distance by rail from their offices, has become an absolute 
necessity of existence. But even the boon of fresh air and cooler 
nights is robbed of half its advantages by the expense of private, 
and by the absence of sufficient public, conveyances from the 
termini to the city. 

The Circular Railway has been designed to meet the require- 
ments of every class of traffic, by connecting the suburbs with 
one another and with the city in one continuous circuit, and by 
connecting the circuit with every railway entering Vienna. No 
city in the world offers the same facilities for the execution of so 
large a work with so little destruction of property as Vienna in 
its present state of transition. The waste lands on the banks of 
the Danube Canal and of the river Wien, as well as the long strip 


of common between the city and suburban road, which run | 
parallel to one another along the projected boulevard of the 


Giirtelstrasse, allow }}ths of the route to be built without the 
demolition of more than ten houses; the remaining y;th is 
projected through one of the oldest slums, and will enable new 
and better houses to be erected in place of the wretched hovels 
that now exist. Every advantage has been taken of these con- 
ditions in designing the work, and where it has been found 


the more or less waste piece of ground subjected to occasional 
floods, and at present occupied by stacks of paving stones, 
between the canal and the houses of the Rossau as far as the 
Augarten Bridge in front of the Rudolf's Barracks. From the 
Augarten Bridge to the Carl’s Steg opposite the Hétel Metro- 
pole a part of the Franz Josef's Park is occupied by the Central 
Station, but beyond this point, until a short distance before the 
river Wien discharges itself into the canal, no land of the 
slightest value is required. The railway is carried at such a 
height that the approaches to the bridges are in no way inter- 
fered with, nor by the position of the columns will any future 
projected Quai between the bridges be prejudiced. 

Just before the Aspern Bridge the line leaves the Danube 
Canal, crosses the Stubenring on an ornamental viaduct, and 
gains the left bank of the river Wien, nearly opposite the Zollamt 
or Custom-house. From the Aspern Bridge as far as the 
slaughterhouses at Gaudenzdorf, the structure is elevated 
throughout, occupying for the most part the useless slope 
of the river, and only in one or two places requiring the 
demolition of inferior property. After passing the slaughter- 
houses, the circular railway turns sharp to the north, and, after 
crossing the main road to Gumpendorf on a viaduct, suddenly 
enters cutting in the common land of the Giirtelstrasse, before 
mentioned, at a point where the rapidly rising configuration of 
the ground enables this change of structure to be effected with- 
out interfering wiih the passage of streets. This so-called 
Spiegelgrund, or waste piece of common land, lies in the centre 
of the new outside Boulevard in course of construction round 
Vienna, the nature of which will be seen from the following 
cross section, 


SUBURBAN 
SIDE 


TOWN SIDE 


From this point the line remains in cutting with a rising 
gradient under the main road from Schénbrunn to Vienna by the 
Mariahilfer line outside the ramparts, until it reaches its summit 
just after crossing underneath the main road that leads from the 
town through the Westbahn line to the large manceuvre 
grounds on the Schmelz, near kil. 8°700. Between this road 
and kil. 10°800, the line alternates between viaduct and cutting, 
necessitated by the natural contour_of the ground, with a ruling 
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descent of 1 : 60, and from the latter point is carried for about 
450 metres in a tunnel under the high ground at the back of the 
Irren Anstallt, or lunatic asylum, and thence in open cutting 
with retaining walls below the main road to Wiihring until it 
leaves the royte of the Giirtelstrasse and again enters the 
ramparts of the city at kil. 11°800, 

As the ground within the ramparts falls rapidly towards the 
Danube Canal, advantage has been taken of this circumstance to 
return to the system of elevated structure, and the line is 
carried through the low levels of the Thury on masonry and 
iron viaduct until it forms a junction with the starting point by 
the Brigitta Bridge and completes the circle. 

We commence this week, at page 400, the publication of a 
series of engravings illustrating the system of construction 
adopted. In a second article we shall further describe the 
line, 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE STRENGTH OF PLATFORMS, 

Sir,—Your recent article on the strength of platforms in- 
duces me to refer to the calculation of strength of the gallery, 
New Town Hall, Reading—which appeared in your issue of July 1. 
That calculation was introduced into the description on account of 
its wider application, “‘and in using this expression” Ihad in my 
mind especially platforms of bridges and dock caissons, such as 
are used, for example, in the new dockyard, Portsmouth. These 
caissons may be looked upon as a series of horizontal girders sup- 
ported at both ends and intersected by a series of vertical girders, 
which are supported sin at one end, and which do the work 
of distributing and — ising the pressure upon the horizontal 
girders. Platforms of bridges—at least some—may be looked upon 
as a series of short parallel girders—cross girders—supported at 
both ends and intersected by a series of longitudinal girders of 
such length that their end supports have no material influence 
upon most of the cross girders, their influence being that of dis- 
tributing a concentrated load among them. The structure above 
referred to consists of a number of short girders fixed at one end 
and free at the other, and intersected by one long distributing 
girder, also fixed at one end and free at the other. The theoretical 
treatment of these cases is in principle the same. The reason 
why it is not usually to be found in text-books is, probably, partly 
that their authors assume that students can find the general 
method themselves, partly that its full explanation requires 
examples, the calculation of which is generally very tedious. 

I will now endeavour to explain in outline the method by an 
example differing in some respects from the above-mentioned 
cases. Let C D, D E, EF, F C be four walls which carry six girders 
in the manner indicated by the sketch. At the nine points of 


intersection they are connected together continuously, and nine 
weights Wi... ... Woare applied at these points. Be L any 
dimension of length as may be required in the calculation, and I 
any moment of inertia of a cross section of a girder at any point. 
All W, L, and I are consequently known quantities. The ques- 
tion, then, is how much of a W is carried by one girder, and how 
much of it by the other, which intersects it at the point where W 
is applied. If the shorter girders carry the weights WiWe..... 
Ws». then the longer girders will carry the weights W, — wi, We—-we 
. «++. Wo wy. Hereare nine unknown quantities, and inclusive 
of the twelve abutment pressures Ai Ao..... Ai there are 
twenty-one. Making up the necessary twenty-one equations we 
have first, six equations of the form : 
Ai + + Wi- + Wr-w + Ay =z QO 

Secondly, the six equations of moments of the form : 

Funct. [L (Ar; Wi-w1; Wi-ws; Wr-w:; A,)] = O; 
and thirdly, we have eighteen statements of deflections, viz., three 
for each girder of the form : 


M 
3 de. 
Two of these ? are always equal, and we have, therefore, nine 
more equations according to requirement. All the unknown quan- 
tities can now be determined. 

If the girders are fixed in the walls, instead of resting on them 
freely, the twelve momenta at the supports appear as so many 
unknown quantities in the second series of six equations, and like- 
wise in the third series of nine equations. On the other hand, 
twelve new equations are supplied by the condition that the change 
of angle at the supports is ni/.— 


ae= ff pr 


It may be mentioned that in stating the products i x dxit is 
advisable to assume the girder to be held at any point—for 
example at one end—and to measure the x from the point whose 
deflection is to be calculated. The deflections obtained are then 
those measured from the tangent on the elastic curve at the 
assumed point, and these measurements have a simple relation 
to the deflections required, viz., those measured from the 
straight line drawn between the ends of the girder. For struc- 
tures which are symmetrically arranged and symmetrically loaded 
the number of equations is considerably reduced. 

From calculations of this sort which I have made it appears that 
when a series of short girders is intersected by a series of ong ones, 
the latter do not help all the former in carrying the load which 
they would have to carry independently, but that they add to the 
load of some. This was also the case in the structure of the 
gallery referred to above. This effect may be neutralised by an 
artificial reye | of the girders during their erection, but the 
determination of sueh loading on the principle of greatest expedi- 
ency would be a very difficult matter. 

Although the calculations indicated above are generally very 
lengthy and require great care, it seems impossible to avoid them, 
unless we are content to be completely in the dark as to the strains 
in such structures. To form an opinion about them by guessing I 
be utterly isleading. M. AM ENDE, 


3, 5.W. 
November 30th. 


‘ STRAINS ON CRANE POSTS, 

Six,—I did not notice till this evening that Mr. Major mentioned 
me in his letter to you on the above subject; as the passage has 
some peculiar merits I will quote it. ‘Shortly, Mr. Seguin 
removes the webs and argues behind their backs ; what he does in 


practical and, if he wil. excuse me, workshop-like language, Mr. 
Tozer and “J. H. H.” both do trigonometrically ; and they, 
starting from the same error, naturally arrive at similar results.” 
Now if Mr. Major means to accuse me of removing the webs and 
arguing behind their backs, my innocence is easily established, as 
I have not the slightest idea how to set about the job, and if he 
means that I have not taken into account the stresses in the webs 
of the crane he is mistaken, as the formule I gave involved the 
resultants of all the stresses in the post, the form of section of 
which merely determines the positions of these resultants. I did 
not show how to find these positions, as that was not the question 
at issue. If Mr. Major does not mean either of the above accusa- 
tions, I would be much obliged if he would say what he does mean, 
as I am convinced still that the solutions given by Mr. Tozer and 
myself are quite right; indeed I gave reasons for each of the steps 
I took in my solution—if any of these are not satisfactory to Mr. 
Major he might be good enough to point out where he thinks them 
defective. 

Coming back to his last letter, I would point out that he has 
attempted to prove that the effect of the weight suspended at the 
end of the arm is the same as that of an equal horizontal force 
applied to the post at a height equal to the length of the arm. Of 
course anyone who knows a little of mechanics can see that this is 
not the case. The mistake begins in supposing that it is possible 
to counteract the tendency of the weight W to break the post by 
any weight X, no matter what it may be. Even supposing it was 
possible, another error is introduced by neglecting the binding of 
the post due to the action of the strings pulling at different points 
in the post combined with the reaction of the ground, I think 
Mr. Major will see the truth of these remarks when he thinks 
about them. If not I will be glad to explain more clearly when I 
have more time than at present. J. H. H. 

London, 16th November. 


Srr,—If you will allow me, I will make a few more remarks in 
continuation and explanation of my letter on the above subject 
printed in your issue of 21st ultimo, as your correspondent ‘‘ H. 8.” 
and one or two others scem to think I did not make myself suffi- 
ciently clear in that communication. 
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In Fig. 1, let ABC be the mast, and D E the jib of a crane; 
and let them be separated from each other at the head bya certain 
distance, so that B P may be a tie, and C Ha strut; ball W the 
weight 40 tons ; the depth B C of the mast 2ft., and the distance 
from the centre of gravity of the weight W to the neutral axis of 
the mast, 15ft. 

Mr. Pendred’s safety valve theory will come into requisition at 


first, as the strain on B F equals x 40 = 280 tons in tension ; 


and the strain on C H consequently equals 280 + 40 = 320 tons in 
compression. Thus far we all seem pretty well agreed. These 
forces are equivalent to a couple having a bending moment of 
280 x 2 = 560 foot-tons; plus the weight of 40 tons acting at the 
point C. What effect has this weight on the stresses in the mast? 
I think Mr. Pendred’s safety valve theory now fails. It is well 
known that if a column is loaded excentrically, the action of the 
weight on the column may be reduced to a couple, and to the 
weight acting on its centre of gravity. Thus, in Fig. 2, if the 
weight W is supposed to act at the point C, the strains it exerts on 
the mast A B C at any section of the height A B may be found as 
follows :— 

The couple produced by the excentricity of the weight W gives a 
bending moment equal to the depth B C of the section multiplied by 


; W—that is, 2x 20=40 foot-tons. There is also the strain caused 


by the direct action of the Weight W itself acting at G, the centre 
of gravity of the section. This means, of course, that it is com- 
pressing the section equally all over its entire surface. Summing 
all the strains, viz., 560 foot-tons bending moments due to the 
leverage of the jib, 40 foot-tons bending moments caused by the 
excentricity of the weight, and the compression due to the weight 
W equally distributed, the stresses on any section may be readily 
found if its moment of inertia and area are known. Of course, 
the weight W does not spread itself equally over the section imme- 
diately under the head, but there can be no doubt but that it prac- 
tically does so very quickly, especially if the web between the back 
and front of the mast is of any considerable stiffness. A quicker 
method of finding the bending moments is by multiplying the 
weight by its distance from the neutral axis of the mast. Thus 
40 x 15 = 600 foot-tons, and 560 + 40 = 600 foot-tons, as before 
detailed. But I have purposely divided the bending moment into 
two descriptions, so as to show more clearly the action due to the 
weight considered by itself. 

I read with pleasure the remarks of ‘‘H. 8.” with respect to 
some observations that Mr. Major made at the end of one of his 
letters, and I take this opportunity of recommending to the notice 
of Mr. Major and other engineering students the valuable papers 
by Professor Callcott Reilly entitled, ‘‘ Studies on Iron Bridges,” 
printed in vol. xxix. of the “‘ Minutes of Proceedings” of the 
Institution of Civil Engineers. In one of these papers the subject 
of columns loaded excentrically is treated in great detail. 

ALFRED Fyson. 
18a, Great George-street, Westminster. 


S1r,—Yesterday I have received the last number of THE ENGI- 
NEER of 21st October. I have been much surprised by the nine 
answers to the query of Mr. Pendred. I think the single and best 
answer to his query to be another query, Do you know what is 
the neutral line you speak of? I have also found the diagrams of 
H. A. Hoy very extravagant. Has any one of the nine correspon- 
dents studied in Cooper’s Hill College? I think not. Assuming 
the crane post to be massive and rectangular, I say the neutral line 
cuts the back line of the crane post when the 
vertical of the centre of gravity falls in the 
section of the post, one-third of it from the 
front line, as you see in the section A ; when the 
compression line falls parallel and coincides 
with the front line, the vertical line passes one- 
third from the back line. Other points could be 
easily drawn. I think not one of your corre- 
spondents is right. The strain of tension on the 
back cannot be equalled by that of compression 
inthe breast ; this oneis always greater than the 

A former, which disap when the length of the 
\MIDDLE LINE = vertical post is sufficient to bring the perpen- 
| NEUTRAL LING dicular line of gravity into the third of the 

section A, FREDERICO DE VASOONCELLOS. 
Public Work Office, Frenchay, Madeira Island, 
October 31st, 


COLD-AIR MACHINES, 

Sir,—Referring to a letter signed by Mr. J. W. de Galwey, pub- 
lished in your issue of the 25th November, I did not make the 
—_—— therein referred to for the benefit of pone like him- 
self, who appear to know all about the mechanical theory of heat, 
but for the benefit of those who have expressed doubts in your 
columns, within the last few months, that an expansion cylinder is 


really necessary for the production of cold in cold-air machines. 
Although your correspondent is mistaken mm thinking that I am 
going to write a paper specially about tlese experiments—what I 
have been asked to prepare being rather au account of what has 
been practically accomplished in introducing cold-air machines—- 
the experiments themselves are more interesting to many people 
than he thinks. 

If air be compressed into a bottle provided with a stop-cock, as 
in Joule’s original experiments, described in the Phil. Mag., 
vol, xxvi, 1845, and the stop-cock be opened, then the bottle will 
become cold from the work done by the escaping air displacing the 
atmosphere—in fact, Joule measures the mechanical equivalent of 
heat by the method; but the air expelled from the bottle will not 
necessarily be cold—its temperature depending upon the friction 
of the molecules either in passing the orifice of the vessel or in 
coming to rest against the walls of the vessel into which it is 
expanding, or in coming to rest by collision with the inolecules of 
the atmosphere into which it is being expelled. In my experiment 
Ihave no doubt a cooling effect was being produced behind the 
valve, but it was masked by the constant stream of air continually 
coming up to supply the place of that expanding. 

I believe that in some circuinstances a cooling effect may be pro- 
duced by expanding compressed air into a room through a loaded 
valve, particularly when the reservoir containing the compressed 
air is very large and the orifice very wide through which the air is 
blowing ; indeed, such an experiment was successfully made at 
Kenniel Ironworks in 1839 by Prof. Piazi Smith and Mr. Stirling, 
C.E. But there was no evidence whatever of such a cooling in my 
recent experiment, tvhich in principle and results is very similar to 
a series of experiments made by Dr. Joule and Sir. Wm. Thomson 
jointly in 1854, by allowing compressed gases to escape through 
porous plugs into the atmosphere ; in fact, the expanded air was a 
degree or two warmer than it was immediately before expansion, 
until the piston block was put on the rod, when in a short time 
the temperature dropped 50 deg. below freezing point. 

I maintain, notwithstanding what your correspondent says, that 
this is a very pretty experiment, and a useful demonstration for a 
teacher of physics. Iam much obliged for the information given 
by your correspondent about the cold-air machine fitted up for a 
Mr. Shaw near Cork, with the approximate date thereof, in which 
a Sturgeon’s air compressor was used as a part of the apparatus ; 
but I do not admit that it was the first cold-air machine in which 
water injection was not used, nor do I admit that Newton’s speci- 
fication of 1850, which I have been familiar with for years, nor any 
other of the hundred or so patents I have perused on the subject, 
describe the exact methods used by myself and, I may add, by 
other cold-air machine makers of the present day. The principles 
regulating the construction of cold-air machines were enunciated 
by Joule himself in his paper of 1845 above referred to, who in 
describing the oft quoted experiment of expanding compressed air 
from one bottle into another empty bottle, the one bottle becoming 
cold and the other equally hot, uses the words :—‘“‘ But had the 
motion of the compressed air from one vessel into another been 
opposed in such a manner as to develope power at the outside of 
the jars, which might have been accomplished by means of a 
cylinder and piston, then loss of heat would have occurred, just as 
when the force was applied in lifting the atmosphere of the earth.” 

45, West Nile-street, Glasgow, J. J. COLEMAN, 

November 28th. 


. EARLY STEAM NAVIGATION ON THE THAMES. 

S1r,—I was pleased to see in THE ENGINEER, November 11th, the 
letter of Mr. Darton and his short account of Mr. George Dodd. 
hardly think he is correct in saying that the Thames was the first 
steamer that ever performed a voyage on the high seas. I think 
the Comet was the first, as in 1813 Bell says: ‘‘I made hera 
jaunting boat all over the coasts of England, Ireland, and Scot- 
land, to show the public the advantage of steamboat navigation 
ever sailing.” With regard to Mr. Darton’s other statement that 
tae Thames, formerly the Glasgow, was the first passenger steamer 
that ran from London to Margate, I find on reference to a rare 
work—‘‘ Mémoire sur les Bateaux & Vapeux des Etats-Unis 
d’Amérique. Par M. Marestier. Paris, 1824”—that a list is there 
given of all the steamers which had been built in England up to 
that time. The tabular list was evidently prepared with care, and 
I should say was tolerably perfect. The following quotations may 
be of interest, by which it appears that Duke of Argyle or Thames 
was the first Margate steamer, the Glascow appearing as a separate 
vessel. There is a note of correction, as to the dimensions of the 
Duke of Argyle or Thames, at the end of the volume, tending to 
show that the main entry in the body of the work is correct. In 
the year 1813, p. 176—Margery, 70 tons, 14-H.P.: Sur le Clyde de 
Leith 4 Londres; sur la Seine. Glascow, 74 tons, 16-H.P.: Sur le 
Clyde; sur la Tamise en 1815. Duke of Argyle ou Thames, 
74 tons, 14-H.P.: De Glascow 4 Greenock; De Londres a Margate. 
Passing over ten vessels, we come in 1814 to the Richmont, 60 tons, 
10-H.P.: De Londres 4 Richmont. Then, passing six vessels, 
we come in 1816 to the Regent, 112 tons, 24-H.P.: De 
Londres 4 Margate—with the note that the vessel was burnt in 
1817. She appears to have been the largest steamer built, as 
regards tonnage, up to that time in this country, but her horse- 
power had been considerably exceeded. 

In conclusion, I beg to call the attention of those interested to 
the fine work I have mentioned. It is in French, and that is, I 
suppose, the reason it is so little known; but it seems strange that 
a 4to. work of 390 pp., with an atlas of seventeen plates, published 
in 1824, should, as far as I have seen, not be referred to in any 
English work on the subject—not even by Bennet Woodcroft in 
the ‘‘ History of Steam Navigation.” 

W. H. Prosser. 


Hampstead, November 23rd. 

[The following extract from the Scientific American bears on 
this subject. Marestier’s work is exceedingly scarce:—‘‘At 
present—1814—there are five steamboats on the Thames. (1) The 
Thames, originally the Argyle, 14-horse power, plying between 
London and Margate; reckoned the best boat; the paddles alter- 
nate with each other, and are set at an angle of 45deg. (2) The 
Regent, 10-horse power, paddles set square, with rims like an over- 
shot wheel; is expected to ply between Chatham and Sheerness; 
she was first built for the wheel to work in the middle, but this, 
not having been found to answer, has been altered. (3) The 
Defiance, 12-horse power, to Margate, with double horizontal 
cylinder engine. (4) A boat which plied between London and 
Gravesend was laid aside on account of a lawsuit, as she was not 
worked by a privileged person; such a person has now taken her, 
and she will soon start again with a new 12 or 14-horse power 
Scotch engine, being originally fitted with a high-pressure engine. 
The wheels of this have rims, and the paddles swing like top butt 
hinges. (5) A boat with double keel, 6-horse power, is now 
building above Westminster Bridge; paddles upright; said to be 
for London and Richmond. (6) Mr. Maudslay bwilt a small boat 
last year for Ipswich and Harwich; 16 miles done in two and 
a-quarter hours, but against a strong wind in three hours. This 
has six frying-pan paddles set square, without rims. I have beex 
informed, by letter of August last from Gainsborough, of a steam- 
boat from thence to Hull, which performs the voyage—50 miles— 
in eight hours; and this week, from Canada, at present there are 
two steam vessels on the river St. Lawrence, one 48 the other 
36-horse power, which go at 7 miles an hour, measure about 170ft. 
long and 30ft. wide! Another 48-horse power vessel will be 
launched next year on that river, so that one may go by steam 
from Quebec to New York in eight days, with a short land 
carriage.” —Ep. E.] 


THE bar which has so long obstructed navigation at the mouth 
of the Shanghai River is about to be removed by the Chinese 
Government. We had better repeat “‘ by the Chinese Government,” 
or it will be thought to be a mistake. China has lately constructed 
her ninth vessel—-a screw of 400 tons—and she does not want te 
have her stuck on that bar when it rains, 
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SECTIONAL PLAN AT 8.6 
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We illustrate above an excellent type of launch engine | 
to indicate up to 40-horse power, fitted with Joy’s patent valve 
gear, and constructed by Messrs. Worth and Mackenzie, | 
Stockton-on-Tees, Mr. Joy, in his paper read before the Insti- 
tute of Mechanical Engineers, described two forms of this gear, | 
one in wich the valve lever, being coupled direct to the connect- | 
ing rod, has its fulerum in a block which slides in a straight slot, | 
and an‘ tier form in which the valve lever is coupled to a secon- 
dary leve*, one end of which is jointed to the connecting rod, 
and tle o'her end to a vibrating link. In the latter form the 


3° NOTCH 
120 REVS, 
140 LBS. 


slot curved to the radins 
valve motion is ect for any degree of expan- 
sion in both fore and back gear, but in the "teamed type, 
Where simplicity is the object, there ard two errots in the action, 
but these are so set against etch othér #s practically to correct 
po mdb and the rééult is that although the lead remains 

int of extt-off, though correct where usually required 
to ee te» , is only approximately sofor the remainder of the for- 
ward gear, and gives an =e cut-off in the back gear. This 
approxiinate type has been adopted by the makers in the engine 
We illustrate on account of its greater simplicity, there being | wi 
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JOY’S VALVE GEAR. 
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SECTIONAL END VIEW. 


only five wearing parts as against eight in the link motion, and 
has been so carefully schemed out that at the usual working 
degrees of expansion the motion of the valve is more nearly 
| correct than with the best designed link motion. The quadrant 
| of the rev ersing handle is only notched for three degrees of 
expansion, viz., four, three, and two-tenths of the stroke, but 
for convenience in starting the handle can be held over to the 
end of the quadrant, giving an admission up to seven-tenths of 
the stroke. This arrangement is adopted to prevent the very 
rough-and-ready engine driver—to whom the management of 


FULL CEAR 


SLOW 
120 LBS. 


engines of this class is often entrusted—from working the engine 
at a later cut-off than four-tenths, thereby wasting coal. 

Ah important feature of this valve gear is that it does not 
confine the designer to the length of the crank shaft beatings ; 
this has been advantageously used in the casé of this engine, 
the fore bearing being Sin. and the after 9in. long. In order 
that bearings so lags may work to the best pe ge it is neces- 
sary that the frame should be firm and rigid; this has been 
secured without sacrificing neatness of ap ce, or without 
excessive weight, oo the section of the standard that of 
= ents of a hollow column, which are cast in one piece 


bottom cylinder cover; this framing is bored owt for | time, 


the motion bars and stuffing box, turned and faced to fit the 
bed-plate and cylinder at one setting, thus insuring absolute 
correctness. The cylinder is Yin. bore and the stroke 10in., the 
piston is of casti iron, with two outside rings of the same metal, 
and one inside ring of wrought iron ; the slide valve is cast iron 
of the “Allan” pattern ; the piston rod is of steel ; the cross- 
head cast iron, fastened to the piston rod by an ingenious 
adaptation of jib and cottar—of which we give an enlarged 
detail—by means of which the piston rod can be withdrawn 
from the crosshead by simply changing the jib key from the 
upper to the lower side and driving the cottar above it; the 
crosshead is fitted with gun-metal bearings, the keep of wrought 
iron secured by fin. bolts bent round the top half of the cross- 
head, so that the bolts only are exposed to tensile strain. The 
connecting i is made in one piece with the pins, which work in 
the crosshead bearings ; the crank pin end is an open fork, the 
lower brass reaches to the end of this fork and {s bolted in its 
place by a steel bolt lin. diameter ; the wear is taken up by a 
tapered cottar—with nut and check nut—over the top brass, 
The crank shaft is made of steel, and is provided with a coupling, 
which allows a certain amount of flexibility in the crank shaft. 

Another special feature in this design that will be appreciated 
by engineers is that every nut is accessible to a screw key, and 
there is not a single stud or tap bolt used throughout. 

In our second set of engravings we illustrate the second and 
perfect form of this gear, where the errors of the former type are 
corrected throughout, resulting in a perfectly equal cut-off for 
both ends of the cylinders, for forward and backward going, and 
for all degrees of expansion. The present illustration shows its 
application to a road traction engine, built by Messrs, Charles 
Burrell and Sons, of Thetford. Diagrams from this engine are 
given above. Ina similar form, but modified to meet the cir- 
cumstances, the gear is applied to locomotive engines with inside 
and outside cylinders; to marine engines, rolling mill engines, 
&e,, instances of which we propose to ilhistrate at @ fntué 
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IRON ROOFS. 
By Mr. A. T. Watmistry, C.E. 
[Concluded from paye 373.] 

Another example of an opening roof exists in the Royal Observa- 
tory of Vienna, designed by Mr. F. Fillner, architect. In this case a 
dome 42ft. in diameter is constructed to revolve, and by means of 
special gearing a clear opening provided in the roof by raising up a 
shutter one side and lowering it the other. The dome is formed of 
two thin shells of steel plate varying in thickness from No. 16 to 


VIENNA OBSERVATORY 


HOUSE OF PEERS, 


Too much importance must not be laid upon the cost quoted for 
different roofs, as they were erected at different times, and the 
price of material is constantly varying. Even with a uniform 
price for iron, comparisons cannot be usefully made, unless every 
particular was included. The author has, however, stated the 
price where possible, as one of the questions which engineers are 
compelled to enter into is the financial result of their work. 

The construction of iron roofs is a question in which the combined 
experience of civil and mechanical engineers, manufacturers, and 
contractors, can scarcely fail to prove valuable, and the author 
has therefore selected this subject hoping to have a discussion 
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No. 18 b.w.g. rivetted on the inside and outside of light steel plate 
girders 9in. deep at the crown and 18in. at the base, which is 
stiffened sufficiently to bear the varying strains as the dome 
revolves without producing outward thrust. The revolving 
arrangements were designed by Mr. Howard Grubb, Honorary 
Master of Engineering in the University of Dublin. They consist 
of twenty sets of three rollers fastened rigidly together, and con- 
nected neither to the dome nor the walls. The foot-plate of the 
dome is made with a projecting rib, which travels on the centre 
roller, without bearing on the side rollers, and the side rollers 
travel on a special bed-plate secured to the wall, and provided with 
two projecting ribs, which serve as rails to carry them. The faces 
of these upper and lower projecting ribs, on which the rollers 


| which will fully redeem all the shortcomings of his remarks upon 


revolve, are not parallel, but are planed soas to converge accurately | 


to the centre of the dome. The rollers are turned true to fit these 


ribs, and the inner roller is grooved to direct them in turning | 


round. Sliding friction is thus practically reduced to zero, and a 


kind of “‘live ring” is formed moving at half the speed of the dome. | 


The rollers are placed at a sufficient distance apart to maintain 
lateral stiffness in the ring, while the dome is prevented from 
slipping by an independent set of guide rollers, supported on 
brackets descending from the dome, and bearing against a ring 
made to slide true round the cast iron wall-plate. Any alteration 
of form in the dome can be provided for without interfering with 
the supporting system, by adjusting the lateral rollers, which 
always have a true circle to play against so long as the wall holds, 
and the construction of the dome commends itself as giving 
maximum stiffness with a minimam amount of material, in 
addition to the advantage of uniform temperatures when the dome 
is closed, due to variations outside. 

Alliron exposed to the air is more or less sensitive to corrosion. 
Oiling is a much better protection from the effects of the weather 
or the action of steam than painting, but care is needed properly to 
clean off the black scale or oxide formed upon the iron by contact 
with the air immediately after leaving therolls. In Holland great 
attention is paid to these details, the specifications of the engineers 
minutely describing how the iron is to be treated before the oil and 
paint are applied. After being properly cut, punched, or other- 
wise finished off in the shops, each piece before being fastened to 
any other piece is made quite free from rust and scales by immersion 
in a bath of dilute muriatic acid, and kept there as long as the 
inspecting engineer thinks proper. It is then lifted out by means 
of _ hooks and brushed with water, which removes all the black 
scale. 
limewater, and then placed in a bath of boiling water, where it 
must remain till it is about as hot as the water. 
renewed directly any traces of acid are discovered in the water 


Innmediately afterwards it is immersed in a bath of fresh | 


The water is | 


bath. After being thus washed, the iron is removed from the hot | 


water bath, and allowed to dry, but before becoming quite dry 
while still warm, it is besmeared abundantly with hot linseed oil, 
and then receives the first coat of paint. All rivet heads are 


similarly covered with hot linseed oil and painted over after the | 


plates or other pieces are rivetted up. 
given to the iron before it is placed in contact with other pieces of 
different material, and while all parts are accessible to the painter’s 


brush, care being taken that the pieces so painted are perfectly | 


dry, and that the weather is not damp at the time the second coat 
of paint is applied. The paint used consists of lead or iron 
minium well mixed with boiled linseed oil. Iron minium consisting 


A second coat of paint is | 


of iron oxide, with.a small proportion of clay and water is cheaper, | 
and more used than lead minium. 


this important subject. 

In conclusion, the author begs to acknowledge the courtesy with 
which many engineers have placed at his disposal the information 
from which this paper has been compiled. 


THE INSTITUTION OF CIVIL ENGINEERS. 


FORCES AND STRAINS OF RECOIL CONSIDERED WITH REFER- 
ENCE TO THE ELASTIC FIELD-GUN CARRIAGE. 

At the meeting on Tuesday, the 22nd of November, Mr. Aber- 
nethy, F.R.S.E., President, in the chair, the paper read was by 
Mr. H. J. Butter, M. Inst. C.E. 

It was stated to be of great importance in field-gun carriages to 
reduce the weight as much as possible, and this could only be 
safely effected by a correct appreciation of the action and extent 
of the force of recoil. Considerable obscurity existed in respect to 
this question. It was the object of this paper to endeavour to 
define the action and laws which soumnende recoil, as well as to 
describe the principle and design of the elastic field-gun carriage. 

The highest velocity of recoil, from which was calculated the 
energy, had not hitherto been observed, as was the case with that 
of the shot, but had been calculated from the principle of the 
assumed equality of momenta of the shot and gun—i.e., the pro- 
duct of the weight and highest velocity of the shot was divided 
by the weight of the gun (Vv = Ww) to obtain the highest velocity 
of the latter in recoil; this in itself failed to give the correct 
velocity. 

It was generally stated that the highest pressure of recoil could 
not exceed the greatest powder pressure on the bottom of the 
bore ; but this assertion was shown to be inconsistent with the 
true nature of recoil. When a powder charge was explodéd in 
the chamber of a gun, the first effect was to compress the 
material at the base of the shot, and ultimately to overcome 
its inertia. The powder-pressure then continued to act upon the 
shot as an accelerating force, while, at the same time, the resti- 
tution, by means of its elasticity, of the shot to its original form, 
went on in opposition to the powder-pressure, and by these two 
actions combined, the shot, on leaving the muzzle, possessed all 
the energy developed by the powder-pressure in the bore. From 
several reliable observations, it had been determined that the shot 
was on the point of leaving, or had left, the muzzle when the gun 
began to recoil; hence its inertia was only just overcome during 
the time occupied in the passage of the shot along the bore. The 
10in. gun was 134 times the weight of the shot, and this 
explained the fact that while the powder-pressure had only time 
to complete the first half of the action of impact upon the gun, 
it wholly completed the pressure of impact upon the small mass 
of the shot, and further acted upon it for a considerable interval, 
comparatively, as an accelerating force. It was clear, therefore, 
that while the powder-pressure acted equally upon the gun and 
the shot, it did not, for want of the requisite time, store up so 
much energy in the former as in the latter, being in fact only about 
one-hundredth part as much. The formula of the equality of 
momenta was thus shown to be insufficient to give the bene A of 
recoil, as it could only be true where the pressure of impact alone 
was concerned, and was completed alike in the two bodies. 

The powder-pressure exhausted itself upon the gun in over- 
coming its elasticity longitudinally, since the inertia of the gun 


was barely overcome when the pressure ceased. Recoil was a 

purely dynamic effort, the resultant of all the powder-pressures 

combined, and could not be referred to any particular pressure, 

least of all to the maximum powder-pressure on the bottom of 

the bore, which occurred very early in the action, and was merely 

a of the total pressure which acted upon the gun before recoil 
gan. 

The adoption of pebble, or slow-burning powder, first directed 
attention to the insufliciency of the existing formula for finding 
the highest velocity of recoil. The hydraulic compressor was so 
constant in action that it indicated, in a perfectly reliable manner, 
the energy of recoil. When pebble was substituted for quick- 
burnin; ~h.L.G. powder, it was found that the resistance of the 
hydraulic compressor had to be increased one-third to maintain 
the same length of recoil, although equal energy was imparted 
to the shot; and as the resistance was proportional to the 
squares of the velocities of recoil, it followed that the ratio of 
the squares of the velocities, with the two kinds of powder, 
should be as 3 to 4. An opportunity had occurred to record 
the actual velocities by observation, and these were found to be 
such as to give, when squared, this ratio. Since in each case 
the same gun was used, and the momenta of the shot were 
identical, it followed that the present formula, which would 
produce the same velocity of recoil, could not give the true 
recoils resulting from the use of R.L.G. and pebble powders, 
The times during which the two kinds of powder acted in the 
bore, were, in ; 450th of a second, 85 and 112, which were nearly 
in the ratio of 3 to 4. These several facts enabled the existing 
formula to be corrected, and for pebble powder, used in the 
present general type of gun, the highest velocity of recoil might 


be found from the formula ( Ve / ; \ and the energy 
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The strain upon the gun carriage arose mainly from the small 
interval of time during which the gun acted to overcome the 
resistance of the inertia of the carriage and set up its highest 
velocity. For instance, the 26-ton gun reached its highest velocity 
after 6in. of movement, and while passing over this small 
space it had to overcome the inertia of the carriage and 
impart to it the highest velocity. A proof carriage for 
this gun had been made in which, by the introduction of a 
hydraulic compressor between the gun and the carriage, the action 
of overcoming the inertia of the latter, and of imparting the 
highest velocity, was delayed, and made to act over a space of 36in. 
in place of one of 6in., thus reducing the mean strain to one-sixth, 
or the maximum strain to one-tenth. This constituted the prin- 
ciple of the so-called elastic gun-carriage. 

The present type of field carriage had to take up its highest 
velocity from the gun, while the latter moved overa space of only 
about I4in., and this, with the new 12\-pounder gun, would give a 
maximum pressure, momentarily applied, of about 92 tons; but 
by adopting the elastic principle this pressure might be reduced 
to 114 tons, and thus enable a carriage to be constructed of the 
least possible weight. As the strains of travelling incurred by 
artillery were nearly as great as those resulting from firing, it was 
proposed to extend the application of the principle to the limber 
and wagon as well as to the carriage. 

Since the correctness of many of the foregoing observations 
depended upon the reliability of the pressure diagrams of recoil, 
which indicated a considerable wave action, due to the vibrations 
of the spring of the pressure gauge, it was deemed necessary to 
ascertain by means of an apparatus, which could be made to 
impart known pressures suddenly to the gauge, the true value 
of the curves produced, The results confirmed the reliability 
of the pressure curves of recoil, and showed that the area of any 
pressure curve, now matter how wavy, gave the true value of the 
total work or energy. The waves were shown to be isochronous, 
and thus afforded the means of estimating from them the 
highest velocity of recoil. This velocity might also be calculated 
from the total energy represented by the area of the curves. 

Thus, three new methods had been established for ascertaining 
the highest velocity of recoil; applying them to the case of the 
43-ton gun, they gave the following results :— 
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from (v = 


From the corrected formula (v = = 18°7ft. per sec. 
oF time waves of the curves... 
areas of the curves of recoil ... 
Mean 18 


So remarkable a degree of uniformity might be taken as 
additional proof of the correctness of each result. The velocity, as 
calculated by the formula now in use, was 16°2ft. per second, 
giving an energy of recoil of only 465,550 foot-pounds, while the 
correct energy of recoil was 654,640 foot-pounds, 


AN AMERICAN MARINE ENGINE. 

WE give this week on page 404 the first of two engravings, 
illustrating modern American marine engineering practice. We 
shall describe the engines of the City of Rio Janeiro fully in our 
next impression. American engineers have had very small expe- 
rience in this class of work ; but Messrs. Roach and Son have, 
on the whole, done well. It will be seen that the pumps are 
driven by a separate engine. The cylinders of the marine 
engine are 42hin. and 74in., the stroke being 5ft. 


TENDERS. 


BARMOUTH WATERWORKS. 
For the construction of a service reservoir and intake works at 
Ceilwart for the Barmouth Local Board, Thomas Roberts, Assoc. 


M. Inst. C.E., Portmadoc, engineer. F 
8. 


J. Williams, Ceilwart, Barmouth .. 1202 0 0 
John Williams, Frousien, Barmouth 1198 0 0 
S. P.Owen, Portmadoc .. .. .. 1069 0 0 
G. Williams, Harlech .. .. .. 859 0 0 
Frayne and Co., Birmingham .. 845 0 0 
Engineer's estimate 1023 0 0 


No tender has yet been accepted. 


MopERN ALPHABETS.—We have received from Mr. A. Fischer, 
the publisher, St. Bride-street, a copy of a set of modern alphabets. 
It consists of a number of separate sheets of ornamental letters, 
designed in Germany, and for the most part with much taste. The 
book will prove useful to those who have to execute much orna- 
mental letter work. It is exceedingly will printed. 

THE Society oF ENGINEERS.—The annual dinner of this societ; 
will take place at the Guildhall Tavern, Gresham-street, on Wed- 
nesday, the 14th December next, at six o’clock p.m. The annual 
general meeting of the society will be held on Monday, the 12th 
December next, in the society’s hall, 6, Westminster-chambers, for 
the purpose of electing the council and officers of the society for the 
ensuing year. 

Sanitary InstTITUTE OF GREAT Britarin.—The announcement 
of the award of the prize of £200 offered by the Rev. E. Wyatt 
Edgell for an essay on the “ Range of Hereditary Tendencies in 
Health and Disease,” will be made by the adjudicators at the first 
ordinary meeting of the Institute, at 9, Conduit street, for the 
session 1881-82, which will be held on Wednesday, December 7th 
at 7.45 p.m. The inaugural address will be delivered by Dr. Alfred 
Carpenter, 
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RAILWAY MATTERS, 


THE Times learns from Chicago that the Canadian Pacific Rail- 
way Syndicate has closed a contract for the winter delivery of 
65,000 tons of steel rails from England and Germany. 

In connection with Rhondda there is the railway to Swansea, 
and for the valley two distinct tramways, one from Liwynyfia to 
Treherbert, and the other taking the whole vale. 

BEGINNING with January there will be two daily mail services 
between Lucerne and Milan by the St, Gothard Tunnel. ‘The first 
mail will leave the former place at ten in the morning, and the 
journey will be performed in twenty-two hours, 

AN accident occurred on the Taff Vale last week through the 
breakage of a coupling chain, A laden train ran back to pick up 
the detached, and came in tact with anotlh A good deal of 
damage was caused, estimated at £400, and two men injured. 

Mr. T. W. WoRSDELL, assistant-locomotive superintendent of 
the London and North-Western Railway at Crewe, has been 
appointed locomotive superintendent-in-chief of the Great 
Eastern Railway. Mr, Worsdell will enter upon his duties at the 
end of this year. 

Messrs. Ripiry AND Co., Newcastle-on-Tyne, have published a 
well illustrated pamphlet on Winby and Levick’s system of tram- 
way permanent way as employed on many miles of home and 
foreign tramways. ‘The rails form continuous rolled girders, the 
groove being made in the process of rolling. 

THE recent report of the traffic manager of the Ceylon Railway 
showed that during last year—one of exceptional trade depression 
—the profits earned by the Government railways in the colony 
amounted to between 7 and 8 per cent. A petition has been pre- 
sented to the Legislative Council praying for the construction of a 
line of railway to Matakuliya. 

AN important meeting was held at Cardiff on Saturday to take 
the first steps towards promoting a railway that by new lines, 
subsidiary, and connecting lines, should run from Milford by way 
of Llandovery, Brecon, Abergavenny, Lydney, Severn Valley, to the 
West of England, London, and Southampton. A large number 
of Welsh colliery proprietors were present. 

ONE THOUSAND miles of railway are now open for traflic in New 
South Wales, of which 147 were opened during the current year. 
Four extensions, aggregating 225 miles, would be laid down next 
year, The increase of population in the colony since the passing of 
the Land Act in 1860 was 50 per cent., being greater than in the 
United States, where the increase had never been more than at the 
rate of 37 per cent. in ten years. 

Art the invitation of the London and Brighton Railway Compan 
a large party of gentlemen left Victoria for Brighton at 11.25 
yesterday by the new Pulman train, and returned at 4.55. The 
train is successfully lighted by Faure batteries and Edison lamps, 
and the cars and the light called forth universal approval. We 
shall say something more about this train in another impression, 
only noting now that the train will leave Victoria daily at 11.30 
and Brighton at 4.55, 

Mr. Sremens, of Messrs. Siemens and Halske, Berlin, is in 
America, and has been in consultation with Messrs. Gould, Sage, 
and Field, regarding the adaptation of his electrical motor to the 
requirements of the New York Elevated Railways. Mr. Sage is 
reported as favourably impressed with Mr, Siemens’ representations, 
and intimates that experiments with the electric motor may be 
undertaken. An American contemporary remarks that ‘‘ these 
facts open up a wide field of speculation.” 

On Thursday last, the 24th inst., Major-General Hutchinson 
inspected a further extension to Cwmbwrla of the Swansea tram- 
ways. This extension, which it is proposed to work by steam, is 
about three-quarters of a mile in length, and on an average gradient 
of 1in 20 rising to Cwmbwrla. The engines to be used, four in 
number, are by Hughes Engine Company, of Loughborough. 
Major-General Hutchinson was accompanied over the route by Mr. 
William Tweedie, A.M.I.C.E., representing Mr. Joseph Kincaid, 
M.L.C.E., engineer to the Swansea Tramways Company. 

THE Allen (American) Paper Car Wheel Co. is now receiving, 
according to the American Railway Review, an invoice of 10,000 
best quality steel tires, from the works of Fried Krupp, of Essen, 
Gomer and is increasing the capacity of its works at Pullman 
and Hudson as rapidly as the special tools required for their use 
can be built. The output of the Hudson work alone for the ten 
months ending November Ist of the present year has been 
7729 wheels. The company expects to turn out from 20,000 to 
25,000 wheels in the coming year, their orders being fully in keeping 
with their increased facilities. 

IN his report on the accident which occurred on the 26th Sep- 
tember, between Clady and Strabane Stations on the Finn Valley 
Railway, when the 8.10 p.m. mixed passenger and goods train from 
Stanorlar to Stabane came into collision with two bullocks, Major- 
General C. 8. Hutchinson, R.E., says: ‘‘ This accident directs 
attention to the danger to which passengers are subjected in mixed 
trains by the carriages being placed at the rear of the train. In 
the rm po case but for the couplings having given way between 
the last wagon and first carriage the consequences might have been 
most serious. If it is a necessity to run these mixed trains, the 
safest place for the carriages is certainly next the engine, otherwise 
any accident to a wagon which causes it to leave the rails imperils 
the safety of the carriages behind it.” 

THE surveying party under General Fielding, which started in 
June last on the survey exploration for determining the best route 
for the proposed Trans-Australian railway from Roma, Queensland, 
to Port Parker, in the Gulf of Carpentaria, has reached the latter 
end of the journey, and will probably return to Brisbane by the 
middle of this month. The results of the preliminary run through 
the country made by Mr. R. Wa'son, M.I.C.E., for the purposes of 
a report to the Queensland Government, was made in the first 
six months of this year, and the results were described in our 
impression for the 2nd September last. Queensland railways are 
3ft. Gin. gauge, and before this great line is made it is to be hoped 
that some standard gauge for the whole of Australia will be arrived 
at by the several colonial Governments. 


In a country having a well-developed railway system the number 
of persons occupied with railway work is such as would form a 
large army. Thus—according to the Deutsche Industrie Zeitung 
—the number of officials and workmen on the German lines in the 
end of 1879 was 272,831, while the corresponding number for 
France the previous year was 182,983, For every 100,000 of the 
population, 611 in Germany and 493 in France were engaged on 
railways. The greater number in the former case is explained by 
the fact that, in relation to surface and population, Germany has 
a larger network of railways than France. For every 100 kilo- 
metres of line the personnel is in Germany about 834; in France 
827 ; therefore nearly the same. Dividing the personnel into four 
groups, it appears, first, that the number of persons occupied with 
““ general management ” is in Germany about three times what it 
is in France per 100 kilometres of line, this being mainly due to 
the greater division of the railway system in Germany, where 
there are seventy-four railway lines with separate management, as 
against twenty-one in France. Next, a relatively less number of 
persons is engaged in Germany than in France in line service— 
second group—and in traffic and commercial service—third— 
whereas in train and workshop service—fourth—more persons are 
engaged in Germany. The traffic on the German lines is not, 
however, busier than on the French; but for the conveyance of 
the same number of persons, or the same quantity of goods, the 
same distance, a larger personnel—in this fourth group—is em- 
yy in Germany. The French statistics show, inter alia, that 

,865 persons who had been in the army, were engaged on French 
railways at the date specified ; also 13,554. women. The former are 
pretty regularly distributed among all the four groups, and the 

tter are most largely engaged in fine service, 


NOTES AND MEMORANDA. 


Durine the gales of the 14th ult. the recording anemometer at 
the Greenwich Observatory registered a wind pressure of 56 1b. per 
square foot, the highest ever recorded there. 

Art the meeting of the Academie des Sciéncés on the 14th ult., 
M. Berthelot read a second paper on electrolysis, in which he 
shows why the minimum electro-motive force should be employed 
in producing electrolytic decomposition in secondary batteries. 

Tue estimated population of the Australian colonies on Decem- 
ber 31st, 1880, was as follows:—New South Wales, 739,385; 
Victoria, 860,067; South Australia, 267,573; Queensland, 
226,077; Tasmania, 114,762; Western Australia, 29,019; New 
Zealand, 484,864, Total, 2,721,747. 

By experiments upon the absorption of radiant heat by gases, 
the Journal of the Franklin Institute says Herr E. Lechler finds 
that a layer of carbonic acid 917 millimetres—37in.—thick absorbs 
90 per cent, of the luminous radiation. The carbonic acid of our 
atmosphere is therefore sufficient fully to account for the atmo- 
spheric absorption of the sun’s rays. 

M. ARMAND GAUTIER has made a series of analyses on the 
presence of lead in foods and liquids, and presented the results to 
the Academie des Sciéncés. He finds lead in preserved fruits and 
vegetables packed in “tin” boxes contain a minute proportion 
absorbed from the solder of the boxes. Prepared sardines, and 
particularly the oil in which they are packed, contain a still larger 
proportion, and the longer the sardines have been kept the greater 
is the proportion of lead, 

AMONG the notes of work done by students in the laboratory of 
the University of Virginia, in which Dr. J. W. Mallet, F.R.S., is 
the professor of chemistry and physics, is the following analysis of 
a clay, a seam of which of several inches in thickness overlies a 
deposit of calamine in Virginia :—Silica, 37°38 per cent.; alumina, 
24°67 per cent.; peroxide of iron, 6°34 per cent.; oxide of zinc, 
12°10 per cent.; magnesia, 0°27 per cent.; potassa, 0°47 per cent.; 
soda, 0°27 per cent.; water, 17°04 per cent.; total, 98°54. 

A RECENT number of the Comptes Rendus contains a second 
paper on the electrolysis of water by M. Tommas, in which he 
opposes some of M. Berthelot’s views. All metals except gold 
and platinum being able to combine with the oxygen of water 
under action of the voltaic current, are capable, he says, when 
positive electrodes, of decomposing water by action of a single— 
zinc copper or zinc carbon—element. He shows that the decom- 
position will occur if one of the two electrodes is aluminium, zinc, 
or carbon, 

In a letter to the American Journal of Microscopy, Mr. G. 
Fasoldt says:—‘‘I have ruled plates up to 1,000,000 lines to the 
inch, one of which was purchased by the United States Govern- 
ment of Washington. These plates show lines truly and fairly 
ruled, as far as lenses are able to resolve, and above this point the 
spectral appearance of the bands in regular succeeding colours— 
when examined as an opaque object—shows, beyond doubt, that 
each band contains fairly ruled lines up to the 1,000,000 band. 

M. ForquiGnon, who has published an extensive series of 
researches upon malleable iron and the re-heating of steel, 
attaches special importance to the following conclusions: (1) 
Malleable iron always contains ——— graphite ; (2) a casting 
may lose carbon and yet remain brittle if the original quantity of 
graphite is not increased; (3) a casting may become malleable 
without losing any sensible portion of its carbon ; (4) if silicium is 
added to manganesian castings they are improved by reheating ; 
(5) hydrogen and nitrogen may unite with the carbon of a casting 
so as to make it malleable without the production of graphite ; (6) 
the breaking load is always more than doubled, sometimes more 
than quadrupled, by annealing—it increases with the duration of 
the heating, very rapidly at first and then very slowly; (7) 
ductility generally increases with the resistance to breaking, but 
after a certain limit it has a slight tendency to diminish. 

Dynamo-electric machines are now being used in porcelain 
manufacture. The paste used for porcelain often contains ferru- 
ginous particles, which give the baked articles a colour, or a 
minutely spotted appearance, where a pure white may have been 
desired. In this way ceramic products may lose as much as 50 per 
cent. of their value The attempt hitherto made to remove those 
traces of iron with magnets have met with poor success. Recently, 
however, at two important French works, the Faiencerie of Creil, 
and the establishment of MM. Pilivuyt and Co., of Mehun-sur- 
Yévre, it was decided to set up powerful apparatus in which the 
electricity, instead of being supplied from batteries, was obtained 
by means of a small Gramme machine driven by a steam engine. 
The arrangement, which is said to work well, comprises a strong 
horizontal electro-magnet, with the poles very near each other, and 
between them a thin box. The paste, very liquid, enters the upper 

rt of this box and is deflected towards the polar sides by a 

ent piece of zinc. As it flows down these sides the iron corpuscles 
are caught on them by the magnetic force. The apparatus is 
cleaned twice a day, by means of a jet of water, the magnet being 
demagnetised for the time. About 1 gramme of iron particles is 
stopped in the passage of 12 kilos. of paste, and 500 to 600 kilos. 
of paste may be passed through one apparatus in a day. 


THE quantity of malt yielded by barley has recently been the 
subject of an article by Herr Thaussing in the Allgemeine Zeitschrift 
fiir Bierbrauerci. The author states that the result of his experi- 
ence is that 100 ange by weight of good barley yield on an average 
78 parts by weight of good dried malt; he calculates that 100 parts 
of air-dried barley retaining 14 per cent. of moisture, and, therefore, 
containing 86 per cent. of dry substance, lose during the processes 
of malting 9°3 per cent. by weight, as follows:—Extracted by 
steep water, 1°3 cent.; evolved during germination, 5°0 per 
cent.; removal of rootlets, 3°0 per cent.; total, 9°3 per cent. 
Thavssing calculates the following to be the weight of 1001b. of 
barley at different stages of its conversion into malt:—Weight 
when fully steeped, 141°‘1lb.; weight of grain malt, 134:2]b.; 
weight of malt rootlets, 3lb.; weight of malt dry substance, 
76°7 lb.; weight of screened malt, with 14 per cent. of moisture, 
77°91b.; weight of store malt, with 5 to 8 per cent. of water, 
82°91b. to 851b. He considers that a good result is obtained when 
the 100 1b. of barley yield from 78 to 79 per cent. of dry malt. 
With regard to volume, Thaussing estimates that 100 parts of 
barley yield just 100 parts of malt, but the Brewers’ Guardian 
says that other authorities have held there is an increase in volume 
of from 1 to 24 per cent., whilst others assert there is a diminu- 
i in volume of nearly 1 per cent., especially in malting inferior 

eys. 


THE following are the dimensions of some of the large modern 
ships :-—The City of Rome is 546ft. in length; the Great Eastern, 
676 ; the Great Eastern in breadth is 82ft. 8in.; depth, 60ft., with 
a registered tonnage,excluding engine space, of 13,343. She has stow- 
age for cargo to the extent of 6000 tons, and the capacity in her coal 
bunkers is 10,000. When loaded she. draws 30ft. of water. The 
City of Rome is 52ft. 6in. broad, and 34-38ft. deep, with a 
gross tonnage of 8415. While she is thus 16ft. longer than the 
Servia and 6in. more beam, the Cunarder is actually 6ft. 9in. 
deeper, and is said to be able to carry a few tons more cargo. The 
Cunard Liner Gallia is 450ft. long and 46ft. broad, with a gross 
tonnage of 5000; the Arizona, 466ft. long and 46ft. broad, with a 
am tonnage of 5500; the Orient, 460ft. long and 46ft. Gin. 

road; the Parisian, 450ft. long; the Anchor Liner, Furnessia, is 
445ft.; State of Nebraska, 395; Notting Hill, 420; Alaska, 525; 
aren, 370; Drummond Castle, 375; City of Calcutta, 400; 
nsas—building—435 ; Austral—building—400 ; the Clyde, 385 ; 
and several of the White Star Liners about 400ft. long. One of 
the Cunard steamers, named the Aurania, now under con- 
struction in the yard of Messrs. James and George Thomson, is to 
be of somewhat unusual dimensions, some 485ft. long and 57ft. 
a a tonnage of 7500; and another, the Pavonia, will carry 
ns. 


MISCELLANEA. 


Messrs. NEWTON AND ESKELL, publishers, notify the removal of 
their offices to Gray’s-inn-chambers, 20, High Holborn. 

THE surplus of the Paris Electrical Exhibition, which is said to 
exceed £16,000, is to be expended in establishing a laboratory for 
electrical research. 

WE understand that Mr. Radcliffe Ward and Mr. W. Wills have 
resigned their respective positions as Engineer and Secretary to 
the British Electric Light Company, Limited. , 

Tue Citizen states that the Port of London Sanitary Committee 
intend to represent to the Government the urgency of the sewer 
outfalls being removed further down the river. 

Tue City authorities are expending as much for asphalte paving 
as for granite and wood put together. The results of experience 
are apparently much in | avai of asphalte, especially in respect of 
cost of repairs. 

FAILvre and loss, in some cases very heavy, has attended nearly 
all the German exhibitions of this year. A few have paid expenses, 
but none had anything like the success of the Dusseldorf Exhibition 
of last year. 

Ir is announced that Messrs. Wm. Gray and Co., owners of the 
largest iron shipyard at Hartlepool, have decided to adopt the 
electric light, so as to enable them to carry on their operations by 
night as well as by day. 

THE Cape Ann Advertiser says ‘it would not greatly surprise us 
if the mackerel fleet next year were supplied with powerful 
calcium lights, to be carried at the mast-head, and that the fishery 
will be extensively prosecuted in the night time.” 

THE date at which the proposed naval and submarine engineering 
exhibition will be held next year in the Agricultural-hall, Isling- 
ton, has now been definitively fixed for Monday, the 10th April, 
and it will remain open until the 20th of that month. 

THE late Mr. McDonald, M.P., has bequeathed to the University 
of Glasgow the whole of his books on the subject of mining, and 
also £1000 for the foundation of bursaries, to he held by young 
men who have actually worked underground as miners. 


THE Chinese are beginning to like the electric telegraph after 
long objecting to it, and then tolerating it on a small scale in the 
private line between Mosung and Shanghai. The new line between 
Shanghai and Chinkiang was completed over two months ago, and 
has not yet been torn down. 

THE long-standing dispute between the Denaby Main Colliery 
Company and the Manchester, Sheffield, and Lincolnshire Railway 
Company, with regard to canal dues, has at length been decided. 
The Railway Commissioners, in their judgment, declare that the 
canal rates are too high, and that the Denaby Company is entitled 
to remedy and to costs. z 

THE New Zealand Government has abandoned the Harbour 
works at New Plymouth. Power had been obtained to_ raise 
£200,000 for this work, and £5000 besides cost of plant had been 
expended, but it was shown that it would not be of colonial, but 
om local value, especially as the work would have to be of great 
extent to get even 12ft. at spring tides. 

THE directors of the Midland Railway Company are considering 
a scheme for lighting the entire length of the Erewash Valley 
stations, junctions, branches, and sidings by electricity. It is pro- 
posed to light as far as Alfreton by one engine, fixed at Chesterfield, 
and as far as Pye Bridge by another fixed at Nottingham, the 
stations being at comparatively short distances apart. 

In the course of the month now closed 22 vessels, with an aggre- 
gate tonnage of 31,170, have been launched from the Clyde ship- 
building yards as compared with 14 vessels of 26,300 tons in 
November, 1880. The work of the eleven months consists of 215 
vessels of 290,039 tons, against 206 vessels of 213,130 tons in the 
same period of last year. A large number of new contracts have 
been placed during the month. 

A CONTEMPORARY says that a banquet ina steam. boiler was 
lately given by a German manufacturer in the Duchy of Baden to 
celebrate the completion of one of the largest steam boilers in the 
world. Inside the boiler a scaffolding was erected containing a 
table for thirty guests, while racks for the cookery and wines were 
arranged along the sides. The only defect was the entrance, as 
the guests had to slip in through a 3ft. opening in the lid. 

Tue Dover Harbour Board have decided to construct a new quay 
at Dover to provide the additional accommodation required for the 
new mail packets which are being constructed for the London, 
Chatham, and Dover Railway Company. The boats, which will 
take the place of some of the smaller vessels now running between 
Dover and Calais, are expected to begin running in May, 1882. 
The quay will most likely be formed opposite the Lord Warden 
Hotel. 

A CATALOGUE of hydraulic machinery, i.c., machinery operated 
by water under high pressure, has been published by the East 
Ferry-road Engineering Works Company, illustrative and descrip- 
tive of dock gates, bridges, cranes, lifts, pumps, capstans, suspen:led 
weighing machines, and machinery for use in docks, railway 
stations, warehouses, &c. It is compiled by Mr. C. R. Parkes and 
is prefaced by useful notes on water as a source and transmitter of 
power. 

ACCORDING to news by recent mail, the new harbour works at 
Madras had been seriously damaged, and the cranes at the ends of 
the northern and southern piers were swept away. The top row 
of blocks, for about 2500ft. from the end of each pier, was carried 
away, and the extremities of the piers have settled down about 
2ft. The steam sony 7d barges Salisbury and Hobart, which were 
engaged in laying down moorings in the harbour, foundered. 
Their European captain and about fourteen natives were 
drowned. 

A most important judgment was given this week by Mr. Justice 
Fry, who found that Messrs. Chadwick, Adamson, and Collier had 
issued a prospectus of the Blochairn Iron Company that was inac- 
curate in several important particulars. Mr. William Smith, steel 
merchant, of Sheffield, who had invested £5000 on the faith of the 
prospectus and other representations, sued for damages, and the 
judge has decided in the plaintifi’s favour, awarding him £5000 
and £750 for interest. This action will lead to others which have 
been threatened against other firms. 

AT a meeting of the Sanitary Institute of Great Britain, held 
November 24th, Professor F. 8. B. F. De Chaumont, M.D., F.R.S., 
in the chair, the secretary read a list of the donations to library since 
last meeting, and Dr. Benjamin Browning, Mr. A. Roberts, of 
Sydney, and Dr. W. Robert Smith, were elected Fellows of the 
Institute. Four Members and Associates were also elected, and 
four Associates enrolled who had obtained the Institute’s certificate 
as inspectors of nuisances. Applications were read for ballot at 
next ting. The aut l congress and exhibition is arranged 
to be held at Newcastle-on-Tyne in 1882. 


THE Stowmarket Explosives Company, which has now become - 


the Explosives Company, Limited, or presumably it has, as the 
share subscription list closed on Wednesday, acquired 150 acres 
of land at Pembrey, near Swansea, and a lease of the old harbour 
and docks adjoining for the purpose of extending the manufacture 
of dynamite, lithofracteur, and other nitro-glycerine compounds, 
and gun-cotton, the use of which has so largely increased within 
the last few years. Some remarkable experiments were recently 
carried out with some of these explosives at Stowmarket. Amongst 
other things holes were punched through steel dises jin. thick with 
20 grammes of new dynamite, and others with 20 grammes of 
mining gun-cotton. Holes of small size were also punclied through 
steel plates gin. thick with 70z. new dynamite, and through steel 
plates }4in. thick with 14 oz. of the same material. The effect on 
tough wrought iron would probably be slightly less; but some of 
these experiments suggest punching plates with fulminate of silver 
or other such severe explosives, instead of by hi 
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COMPOUND ENGINES OF THE SS. CITY OF RIO JANEIRO, 


MESSRS. JOHN ROACH AND SON, NEW YORK, ENGINEERS, 
(For description see page 402.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twiermeyver, Bookseller. 
NEW YORK.—Tue WititmerR and Rocurs News Company, 
81, Beekman-Street, 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Su, 


No. CXXIV. 
of THE ENGINEER Portfolio of Working 


wings, representi: 

a Goods Engine Tender for the Lancashire and Yorkshire Rail- 
way. Every copy as issued by the Publisher contains this _— 
ment, and subscribers are requested to notify the fact should they 


confusion, we find it necessary to 
addressed to the 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J.8.J.—You will find a chart of the heavens published every week in 
Knowledge, a weekly paper, price 2d., published by Wyman, Great Queen- 
street. 

C. H. J.— You can obtain the information you require in the “‘ Transactions” 
of the Institution of Mechanical Engineers. Write to the Secretury, 
10, Victoria-chambers, Westminster. 

P. K. (Derby).— We really cannot undertuke to calculate the strength of the 
platform of which you enclose a tracing, and which is obviously a purely 
ideal structure, Read Mr, Max am Ende’s letter in another page. 

J. M. (Barbadoes).—The buffers are not attached to the bogies, but to the 
carriages, which are coupled up in the ordinary way, just like four or six- 
wheeled coaches. The bogies will take care of themselves if they are properly 


made. 

J. 8. (Stourbridge).—Our reply to “ Enquirer" will answer your question to 
a great extent. Ifyou still cannot calculate the strength of your girder, 
write again, The price of the book to which you refer is about 358. You 
can obtain it through any bookseller. 

W. H. (Warrington).—/t is quite practicable to superheat the steam, but how 
you can do it to the most advantage we cannot tell unless you give us further 
particulars. Thus, it may or may not be possible to take the steam pipe 
through a boiler flue, or you may have to put up a separate furnace with a 
coil of piping in it. € can only give a gen answer to a general 


question. 

Enquirer.—The rule is, to the sectional area of the bottom flange add one- 
fourth of the sectional area of the web, calculated on the total th, both 
in inches, and multiply the sum by the depth in inches and by 7, and 
divide by the span in feet, the quotient is the breaking weight in tons at the 
middle. By this rule the strength of your girder is 28 tons, or for 


distributed load 56 tons, By the well-known rule 8 where 8 is the 


strain on top and bottom flange at centre in tons per inch, W distributed 
load, D effective depth of girder in feet and fractions of a foot, the strain 
on the bottom of your gi 30/t. long and l6in. deep, with 56 tons load, is 
126 tons, and dividing this by 7°75, the area of the bottom flange, &c., we 
have 16°5 tons per inch as the strain, showing that Mr. Clark’sis a safe 
rule, If, however, we neglect the web of the girder, the strain becomes 
24 tons on the inch, which is more than girder iron will stand. 


CALVER'S WAVE SCREEN. 
(To the Editor of The Engineer.) 


ver's _ Screen was ever tried, and if so, on what scale, and vith what 


Rarey. 


THE NEW TAY BRIDGE. 
(To the Editor of The Engineer.) 

Sir,—Our attention has been drawn to the concluding paragraph of 
your descri of the new Tay Bridge, which ap) in your number 
of the 25th inst., viz. :—‘‘ The contract for the erection of the new bridge, 
which has been placed with Messrs. Wm. Arrol and Co., of Glasgow, in- 
volves an expenditure of £700,000, which is understood to exceed 
the estimate under the Act of Parliament obtained last session for the 
reconstruction of the bridge.” As this statement is quite erroneous, we 
must request you to contradict it in your next issue, the fact being that 
the new Tay viaduct has been let at about £40,000 under the lia- 


te. BaRLow AND Sons. 
2, Old Palace Yard, Westminster, November 30th. 


SUBSCRIPTIONS. 

Tue Enorveer can be had, by order, from any newsagent in town or country 
at the varius rauway stations ; or it can, if preferred be supplied direct 
trom the office, on the following terms (paid in advance) : — 

(including double numbers) .. 
Yearly (including two double numbers) .. 

If credit oceur, an extra charge of two shillings and suxpence per annum will 
be made, Tue ENGINEER jer abroad, 

Cloth Cases for binding Tax Encineer Volume, Price 2s. 6d each. 

Many Volumes of Tok ENGINEER can be had price 18s. each 


ing in 

advance at the published rates will receive Tak ENGINEER sveekly and 

Ketter of advice ta the Publishers Thick ‘Paper’ Oopies maybe hast, 
vice i 

preferred, at increased rates. wind 


Remittance Post Order. — Australia, Belgi British 
Columbia, ‘British ‘Canada Cape ot Hope, 
ce, Germany, Gibraltar, Italy, Japan, Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of a Indies, China via Southamp- 


ty Bill Buenos d 
Greece, Ionian Panama, Peru, ussia, 
Sweden, Chili, i 160 Borneo, Caen, Java, and Singapore, £2 0s. 6d. 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every lines ofterwarde one shilling amd stzpences old tines ors 
charged one shilling. The line averages seven words, When an adver- 

tisement measures an inch or more the charge is ten shillings per inch, All 

single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all" practical 
regularity, regularity cannot be ran in any such case. All 
except weekly advertisements are taken Cotteet to this condition. 

its cannot be Inserted unless Delivered before Six 
ate o'clock on Thursday Evening in each Week. ’ 

«” Letters relating to Advertisements and the Publishing Department 

are to be addressed to the Publisher, Mr. George Leopold Riche + be 
letters to be addressed to the Editor of Tux ENGINEER, 168, Strand. 


MEETINGS NEXT WEEK. 
NSTITUTION OF CrviL December 6th, at 
8 p.m.: Paper to be discussed, ‘‘ The Conservanc of Rivers : the Fen Dis- 

=e England,” by Mr. William Henry Wheeler, M. Inst. CLE. 

1XTY OF ENGINEERS.—Monday, December 5th, at 7.30 p.m.: on th 
ement, Construction and Machinery of by Mr. Ww. 
A the leading features of which are as follows :—General 
principles which should govern the arrangement of the buildings and 
machinery of breweries, Wells and water. The machinery used in the 
of brewing, which may be divided into six sections ;—(1) 


ony ty! any of your readers kindly inform me whether Captain Cal- pe 


Pumping; (2) Grin ; (8) Mashing; (4) Boiling; (5) Coo! ; © 

Society or Arts.—Monday, December 5th, at 8 p.m.: Cantor Lectures. 
‘* Some of the Industrial Uses of the Calcium Compounds,” by Thomas 
Bolas, F.C.8. Lecture III.—Sulphate of lime and its occurrence in nature. 
Gypsum and alabaster. Plaster of Paris, its preparations and uses. 
Physical and chemical ——— of the setting of plaster. Accelerating and 
retarding influences. entific principles involved in some of the appli- 
cations of plaster. Moulding, ane and other provesses. ed- 
nesday, December 7th, at 8p,m.: Fourth o: meeting, ‘‘ The Ameri- 
can Yer of Heating Towns by Steam,” by Capt. Douglas Galton, C.B., 
F.R.8. C. W. Siemens, D.C.L., LL.D., F.R.8., will pealde. 
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FUEL ENGINES, 


Heat engines which do not use steam alone as a working 
fluid may for convenience be termed “ fuel engines.” They 
are not necessarily hot-air engines or gas engines. They 
may employ as a working fluid either gas or air, or a 
mixture of gas and air or steam, Very little is as yet 
known about them, but it is not improbable that they may 
yet play an important part in doing the world’s work. 
They are intended to avoid or overcome difficulties which 
stand in the way of the extended adoption of gas and hot- 
air engines properly so called engine, for 
example, is not self-sufficing. It cannot be worked in 
districts where there is no gas. The hot-air engine, on 
the other hand, operates at such high temperatures and 
low pressures that its sphere of usefulness is, like its life, 
extremely limited. The fuel engine may be regarded as 
both a hot-air and a gas engine in one, or a hot-air and 
steam engine in one; and if the principles on which it 
operates admit of extended practical application, a better 
motor of moderate power than anything yet in the market 
may perhaps be produced. 

The first attempts to make a fuel engine are of com- 
paratively old date. They contemplated the combination 
of the hot-air with the steam engine. The fuel was burned 
under pressure in a close furnace, and all the products of 
combustion were passed direct into the water in a boiler. 
Steam was generated, and mixing with the heated 
flowed into the cylinder and worked the engine; such an 
engine is illustrated in Tue Enetnerr for April 7th, 1865. 
There was no waste of heat up the chimney, and it is not 
difficult to show, if it were necessary, that the fuel was used 
to the best possible advantage. A like scheme was tried 
on a large scale some seventeen or eighteen years ago on 
board the John Faron, a United States river steamer. The 
invention failed because it was found to be impossible to 
keep ashes out of the boiler, which quickly filled it. Mr. 
Edgar P. Watson, an American engineer, commenting on 
the invention, wrote in 1867 :—“ All that is required to 
make this t improvement practicable is some simple 
and for preventing the ashes from going into 
the boiler, or for readily blowing them out after they are 
introduced.” To get over the difficulty at that time seemed 
impossible. a kanw now that it ought to be very easy 
to produce, let us say, a petroleum engine which would 
solve the problem. One pound of petroleum oil is com- 
tent theoretically to evaporate 28 lb. of water. We 
shall assume that used in the following way it will evapo- 
rate 20 Ib. :—The oil is to be pumped in spray into a close 
chamber ; the spraying will be effected by the action of a 
jet of air. In this chamber, lined with fire-brick, the 
petroleum will be ignited, and the products of combustion 
will then be directly into the water in a boiler, 
through which they will bubble up. They will } eager 3 
not give up all their heat to the water, but they will 
then superheat the steam with which they will be 
mixed ; the mingled hot gas and steam will then be 
employed in the usual way to work an engine. About 
24 1b. of air will be required to effect the complete com- 
bustion of 1b. of petroleum oil. This at atmospheric 
pressure will occupy a space of 315 cubic feet. If we 
assume the working-pressure to be 60 1b. absolute, it will 
occupy a space of 79 cubic feet in round numbers after 
compression ; and the work expended in compressing it 
will be 1,080,000 foot-pounds. If 1b. of petroleum is 
burned per hour under the conditions stated, a little more 
than half of one horse-power will be required to com- 

ress the air for combustion, and so on in proportion for 
lager engines, We have assumed that 20lb. of water 
will be evaporated by each pound of oil burned; the 
volume of the steam resulting would be 140 cubic feet. 
The temperature of the products of combustion, which 
will consist principally of nitrogen, carbonic anhydride, 
and steam resulting from the combination of the hydrogen 
of the fuel with the oxygen of the air, will enter the 
water at a very high temperature. They cannot, however, 
leave the boiler much hotter than the steam which accom- 

nies them, the sensible heat of the gas being rendered 

tent in that steam. The temperature of 60 lb. steam 
is 292°7 deg.; but it may be taken for granted that some 
superheating will occur, and we shall probably not 
be far wrong if we assume that the final tempera- 
ture of the composite working fluid ——. the cylin- 
der will be 350 deg. At this temperature the products 
of combustion will probably have a volume of about 120 
cubic feet. We cannot give a precise figure here, because 
the volume will depend on the composition of the fluid 
and the quantity of steam which may be in it; but 
the larger proportion will be nitrogen, which expands as 
air does, Bo sum up then, we have as the result of 
the combustion of one pound of petroleum oil, 140 cubic 
feet of steam and 120 cubic feet of gas—we neglect the 
steam produced by the combustion of the hydrogen—or 
together, 260 cubic feet of working fluid with a pressure 
of 60 1b. on the square inch. If this were itted to 
flow under a piston lft. in area, fitted to a sufficiently long 
cylinder, it would lift that piston through a height of 
520ft., retaining at the end of the operation a pressure of 
30 lb. on the square inch, or 15.1b. above the atmosphere. 
The average load on the piston might be 7200 lb., the 
average pressure being 50 lb. on the square inch, and 
7200 * 520 = 3,744,000 foot-pounds, If the piston took 


an hour to travel the 520ft., then it would do work equiva- 
lent to 1°88-horse power, from which must be deducted, 
say, 0°53-horse power expended in compressing the air for 
combustion, leaving 1°33 effective horse-power, and deduct- 
ing ‘33 H.P. for friction, &., we should have 1-horse power 
net for the combustion of one pound of petroleum oil. 
Taking the oil to be practically as efficient as 3 lb. of coal, 
this represents 1-horse power for 3 1b. of coal—a result 
utterly impossible of attainment with a non-condensing 
steam engine of 2-horse power cutting off 60 lb. steam at 
half stroke. With large petroleum engines greater 
economy could be vealed It will be seen that we have 
here a very economical heat engine working within 
moderate limits of temperature, and therefore under much 
more favourable conditions than a hot-air engine. The 
objection that a boiler must be used would probably be 
got over by injecting water in the form of spray among 
the hot gas to cool it down, being itself vapo in the 
process. Here then isa fuel engine which aay worthy 
of consideration. We may add that, so far as we are 
aware, there is no patent involved in the scheme. 

Another form of fuel engine may be called a hot-air and 
gasengine combined. Fuel is burned, or rather distilled, in 
a close furnace. Coke is used by preference. Into this 
furnace the air necessary to effect partial combustion is 
pumped under pressure. Each atom of the carbon obtains 
one atom of oxygen, and the result is a large production 
of CO, the carbonic oxide leaving the Toinies at a 
comparatively high temperature, and mixed with 
—_— next enters a chamber or _ prolongation 
at the foot or end of the working cylinder. 
Here it is supplied with more air, and at once 
burning to C O, developes intense heat, and is augmented 
in volume. It is not necessary to occupy space by giving 
calculations to show exactly what takes place. The 
advantage secured over the ordinary hot air engine is 
perfect combustion, a high working pressure, and cleanli- 
ness; that is to say, nothing but gas is permitted to pass 
from the furnace to the working cylinder, dust and grit 
being nearly excluded. The heat has not to be trans- 
mitted through the metal of the cylinder to the air to be 
expanded, and it is possible to keep the workin of 
the cylinder cooled down by a water jacket. e have 
here in one sense a gas engine working with carbonic oxide 
instead of carburetted hydrogen or coal gas. It does not 
work explosively, and is, of course, self-sufticing. Engines 
constructed on this principle, by Mr. Buckett, of 
Southwark, have been in use for some time drivi 
sirens and fog-horns for the Trinity House, and are sai 
to be quite satisfactory in their operation. The advantages 
which they Bg over the ordinary low-pressure hot-air 
engine s} ould be sufficiently obvious. There are other 
methods vf constructing fuel engines which will, perhaps, 
suggest themselves to our readers. Concerning one 
involving a curious principle and very full of promise, we 
are not at liberty to speak as yet. Our readers may, how- 
ever, rest assured that attention turned to this class of 
engine ought to produce good commercial results. It isb 
no means certain that the coal gas engine will have it all 
its own way. The demand for engines of moderate power 
which will not need boilers is rapidly growing. What M. 
Faure’s battery and its adaptations may do for us remains 
to be seen; but it is unlikely that they will prevent money 
being made out of a good fuel engine, and there is certainly 
no physical obstacle, so far as can be seen, to producing this. 


SCIENCE AND ENGINEERING. 


Wuar has science done for engineering? Before the 
question can be answered we must know what is meant 
by the words “science” and “engineering.” The first 
then is here supposed 
nature, and of mathematics; the latter is supposed to 
mean the practice of the art of construction. Neither 
definition is absolutely complete. Both are complete for 
our present purpose. The question with which we began 
may be put into this form—what have men who are only 
natural philosophers done to promote that species of pro- 

which takes its origin in and draws its life from the 
evelopment of the mechanical arts? According to one 
school of thinkers—everything. According to another— 
nothing. At first sight it may appear that an article on 
such a text as we have chosen cannot fail to lack interest. 
It must, it may be said, deal with abstract questions which 
concern practical folks not at all. Now, this is not the 
case. The education of the rising generation of engineers 
is deeply concerned in the problem ; and we know that not a 
few parents and guardians, to say nothing of certain 
young men themselves, are very deeply interested in all 
that refers to the professional education of engineers. If 
science has hitherto done much for engineering, then it is 
probable that it will do yet more in time to come. If, 
on the contrary, engineers have got on very well without 
a great deal of mathematics or natural philosophy, why 
then it may be waste of time to study such matters too 
deeply. In this country we have had hitherto not 
too much science taught. On the continent of Europe, 
and wean, for France and Germany, science and mathe- 
matics have been taught, there is some reason to think to 
excess. Which sy+tem has given the best results? 

We fear that it : mnot be denied that pure science has up 
to the present, always followed the engineer instead of pre- 
ceding him. Natural philosophy owes more to the engineer 
than the engineer does to it. The men who have really 
materially improved the world were, for the most part, 
those whose information was very limited, even judged by 
the standard of the day in which they lived ; and quite insig- 
nificant as com’ with modern standards. George 
Stephenson could not have passed a modern examination 
for a county surveyorship to save his life. James Watt’s 
natural philosophy was of the crudest type. Trevithick 
the elder knew little. Rennie never even heard of 
elementary truths, ee now-a-days to every schoolboy 
and girl Richard berts, Arkwright, Cartright, 
Crompton were all, sofar as science is concerned, ignorant 
men, The same may be said of Maudslay and John Penn. 
It is next to impossible to point out any man who was a 
pioneer engineer and did great things who was also a man 
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of science. A hundred instances could be given in which 
science has followed instead of leading ; but her following 
has usually been productive of good. The defect, it is said, 
in her career is that she lacks the power of originating. 
She will compile or develope, but not originate. It is 
well that this point should be made quite clear, for there 
is growing up amongst us a class of thinkers and close 
observers who assert that a highly scientitic training is 
fatal to mental development. That, in a word, it puts 
men’s thoughts into grooves and prevents mental excur- 
sions into unexplored fields of invention and discovery. 
We neither assent to nor dispute this proposition, because 
we are not quite clear what is meant by the words “ highly 
scientific training.” There is no doubt much force 
in the argument that Stephenson could make railways and 
locomotives without the aid of any scientific training. 
George Stephenson may be cited as a type. But the ques- 
tion admits of being reduced to narrow limits suitable for 
convenient discussion. Instead of wandering over the 
whole range of the arts, and asking what pure science has 
done for them, let us confine our attention to one or two 
distinct subjects. Take, for example, the steam engine, 
and let us ask what abstract science has done to make 
that engine what it is? We fear that the answer must be, 
nothing at all. 

Some time after Watt’s death the theory of the steam 
engine was carefully investigated on both a mathematical 
and a physical basis. This investigation did not in any 
way modify results. It in no way promo economy. 
That was effected by men who did not know anything 
about either natural philosophy or mathematics. The com- 
pound engine, for example, was not invented by a mathe- 
matician, nor yet by a natural philosopher, but by a man 
so ignorant that he thought that for every pound pressure 
per square inch in his boiler he could expand steam once, 
and yet have a terminal pressure equal to that of the atmo- 
sphere. Thus, if he carried 20 lb. in his boiler he could, he 
said, expand that steam twenty-fold, and yet it would not 
fall below 151b. on thesquare inch. The link motion was 
not invented by a mathematician; but very shortly after 
its invention, and thenceforth for ever, mathematicians 
found in it a fruitful and beautiful subject for inves- 
tigation. But no professional mathematician, so far as we 
are aware, ever succeeded in devising a practical valve gear 
now in use, and better than the link motion. So far as 
mathematicians and men of pure science were concerned, 
the steam engine might have gone on for ever burning 
5 lb. or 6 lb. of coal per horse-power per hour. They 
could not, or did not tell the world how to make 
better boilers or more economical engines. The only 
assertion they put forward on the subject was wrong. 
They deduced from their reasonings that the more steam 
was expanded the less would be the fuel required, and 
when their advice was put into practice the engineers came 
to grief, and had to find out for themselves that steam did 
not behave like a permanent gas ; that if it was expanded 
more than about eight times, more was lost than was gained, 
and that it was impossible to make an efficient superheater 
which would also be permanent. Not one single real 
improvement has been made in the steam engine by the 
man of pure science or the mathematician. For example, 
Rankine did nothing for it ; Carnot’s theorem has not even 
modified its construction. It is in a sense wholly unscien- 
tific men who have given us marine engines which require 
75 per cent. less fuel than those of afew years ago. Leaving 
the steam engine, we may turn to other industries. Take 
the manufacture of Bessemer steel. Besssemer, when he 
invented the process of blowing air through iron, was not 
a man of science. The scientific men looked on and 
despised him. When he first succeeded, they accepted his 
process as final and praised him. When it was found that 
the process would not work, they scorned him—they did 
not help him. The process was finally made a success, 
but no thanks to the chemist or the mathematician. David 
Mushet; common sense; invention; and spiegleisen did 
what was wanted. It is fair to say that science, as repre- 
sented by Messrs. Thomas, Gilchrist, Snelus, and Reilly, 
has devised the basic process. But it must also be added 
that those who devised it and those who have made it such 
a success as it is, are all intensely practically men as well 
as men of theory. In cotton spinning pure science has 
done next to nothing, and the same may be said of weaving, 
coal-mining, glass-making, and very many other industries 
that have made England what she is. The evidence is 
overwhelming that a scientific training, properly so-called, 
has not been essential tothe success of the engineer ; and that 
science has invented nothing and discovered nothing of 
importance to him. Are we to assume that the young 
engineer is to be brought up without scientific training ! 
Certainly not. , It may be said that those great men whose 
names we have cited, and who have done so much in the 
past, did it in spite of their want of scientific training, and 
not because of it. No doubt they would have avoided 
many mistakes and saved much money if they had known 
more and had less to find out day by day. Besides, it 
must be remembered that every young man who wants to 
make money as an engineer is not a George Stephenson. 
Men of small originality must avail themselves of all the 
help they can get from those who have gone before them, 
and they cannot dispense with scientific training and fit 
themselves to earn their bread at the same time. 

There is such a thing in this world as. practical science. It 
is to be found working hard among manufacturing chemists ; 
perhaps it will one day find its way into engineering 
schools and the training of engineers. Abstract science is 
in itself a very good thing, and those who have a life of 
elegant leisure before them will find in it much to 
comfort, amuse, and elevate. But the young man who 
must earn his bread is well disposed to regard abstract 
science as a useless infliction, and not without reason. The 
proper course to pursue is, we think, obvious. In engi- 
neering schools and colleges let the student see from the 
first moment that his training consists of two kinds— 
giving him mental tools, and teaching him how to use 
them. When he can solve a quadratic he has obtained a 
tool, but he will be sure to let this tool rust unless he is 
shown what practical use to make of it. Much of the 


scientific training of the present day is carried on as though 
a man makes lathes wd 3 planing machines and files and 
drills. Young men, would-be mechanical engineers, come 
to him and remain with him for a time,and when they 
leave they carry away with them some of his wares, but 
how to use these wares they know not. A man with a 
good shaping machine is given a bar to true up. He 
blunders about helplessly, and at last with much trouble 
he gets it into shape with hammer and chisel and file. 
College training has hitherto given similar results. Men 
learn certain facts ; to apply these facts to a useful purpose 
is beyond their power. We meet engineers now and then 
who have the calculus at their fingers’ ends, and yet cannot 
read a diagram or understand the. lesson it has to teach, 
Some years ago a wrangler, after elaborately investigating 
the performance of a peculiar screw propeller, aske 
us in confidence to explain to him how it was a 
screw propeller made a ship go through the water at all. 
We could cite an instance where a firm was ruined because 
one of the partners, a German, would insist on making the 
dimensions of every part of a special machine just what 
they ought to be by calculation. Thus gin. bolts being too 
strong he had them all put in the lathe and turned down 
to *590in. Other things done in the same way—result 
bankruptcy. Again, a large bridge was specified for. The 
calculations were all given in the specification. The 
dimensions of the bars were all given in hundredths of an 
inch. Of course no one would tender, because no one 
can buy in the open market bars rolled to the hundredth 
of an inch. It may be said that all this is science gone 

We fear that a great many young engineers may be 
found fresh from college affected in this way. There was 
a great practical lesson involved in Mr. sy system 
of teaching at Dotheboys Hall—“ Spell winder,” said Mr. 
Squeers. “ W-i-n-d-e-r—winder,” replied the boy. “So 
it is,” said Squeers ; “now go and clean it.” Let young 
students be taught to apply at once in practice what they 
learn. Nothing will more vividly impress the value of the 
training they are getting on their minds. But the prac- 
tice will exert a yet more beneficial influence on the mind 
of the teacher. Jf he be compelled to find a use for all that 
he teaches, he will be careful to teach nothing that is not 
useful. No man can find a use for the scientific training 
of an engineer but an engineer ; and so it will be found 
that engineers will ultimately teach engineers even in 
colleges. This is just as it should be. Engineers, men of 
considerable practical experience as well as sound theo- 
retical attainments, are beginning to take their proper 
places as professors in our colleges. The ‘highest results 
may be expected from this, and it may yet be found that 
science will make up for lost time and lead where she has 
hitherto followed. 


PUDDLERS WAGES. 


Tuat early period in a time of trade revival when prices have 
not yet got up level with demand is a trying one for wages 
sliding scales and boards of industrial arbitration. The current 
period in the trade revival through which we are now passing is 
no exception to the rule. Preparing for a revision of the sliding 
scale in the iron trade of the North of England which termi- 
nates next May, the ironworkers held a meeting on Saturday 
last in Stockton. Enthusiasts amongst them, comparing to-day’s 
steady rise in the tide with the crest of revival waves in “ times 
past,” would have no wages scales which should keep them from 
getting now what they got then ; while others maintained that 
“the price for puddling should never go beneath 8s. per week, 
and should range from that to 12s.” It is, however, satisfactory 
that the Unionist leaders who are officially associated with the 
working out of the scales in association with the arbitration 
boards do not encourage these utterances. The operatives’ 
secre of the northern board would have his men bear in 
mind that the present 7s. per ton for puddling is 3d. instead of 
the ordinary 6d. per ton below the Staffordshire price; and 
that the existing sliding scale is 3d. per ton above that of 1871, 
and 1s. 6d. above that of 1874. Yet more satisfactory is it that 
at a set meeting in Wednesbury, on the same day, of the 
operative members of the Staffordshire board, a formal rebuke 
was administered to the puddlers at the Bewsey Forge of the 
Pearson and Knowles Coal and Iron Company, Limited, of 
Warrington. There the puddlers have struck work for an 
allowance of 3d. per ton. Their official fellows we note by our 
Staffordshire letter declare their conduct to be “a blow aimed 
at arbitration,” express their “unqualitied disapproval” of it, 
and “recommend puddlers in want of employment to apply at 
once to the company for situations.” 


THE GREAT EASTERN, 


Aw American exchange tells us that the idea of purchasing the 
Great Eastern, with a view of altering her very materially, such 
as razing her so that she will draw much less water, and at thesame 
time reduce her carrying capacity, which is considered to be too great 
for the present requirements of profitable trade, is seriously enter- 
tained in the United States. Itis contemplated, should she be pur- 
chased, to remove all her present motive power, and substitute 
for it a pair of compound engines, driving in its stead twin 
screws, which would give her an average speed of from ten to 
twelve knots per hour. She would be fitted as a general freighter 
and particularly as a cattle boat, for which she would be well 
adapted in her changed dimensions. It is believed that her outer 
bottom is in good condition, while her interior, and above the 
water-line, is in first-class order. The main question, our con- 
temporary remarks, upon which her purchase hinges, is as to 
whether she can be brought under an American register, so that 
she can fly the American flag. This question will be submitted 
to the Treasury Department in a few days; the would-be pur- 
chasers believing that the change of register can be effected, 
especially as the character of the vessel is to be entirely changed. 
It is to be hoped that some use may be found for this great ship, 
and the proposed scheme sounds well. With refrigerators on 
board, she might carry enormous quantities of fresh meat. 
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“For several years the conviction appears to have been 
steadily gaining ground, that the admitted imperfections in 


the teaching of geometry in English schools and colleges are 
ina great measure traceable to the fact that England, 
unlike almost every other nation, still adheres to a text- 
book written upwards of 2000 years ago.” This, which 
forms the opening sentence of the preface to the work 
before us, expresses very distinetly the object with which 
that work was undertaken. To expel the Greek geometer 
from the throne he has so long occupied in our schools 
and universities ; to substitute “ geometry ” for “ Euclid ;” 
this, and nothing less, is the ambitious programme of our 
educational revolutionists. Now the real difficulties of 
every revolution only make their appearance when the 
first success has been achieved, and the conspirators find 
themselves face to face with the inevitable question, What 
next! We believe that the contemplated revolution in 
our method of teaching geometry will prove no exception 
to the general rule. Euclid may be deposed, but whom are 
we to put in his place?) We may safely predict that there 
will be no lack of candidates for the vacant throne, 
Several have already appeared, to be followed, doubtless, 
by a numerous host of rivals. Now however much these 
manuals may differ in form or substance, there is one 

uality which we must imperatively demand of all, and 
that is, perfect exactitude, both in reasoning and expression. 
Failure in either of these particulars must be looked upon 
as absolutely fatal to any aspirant for that position in our 
educational system hitherto occupied by Euclid. This, 
however, by the way. Our present business is rather with 
the charges brought against our old friend than with the 
demerits of those who are striving to supplant him. The 
most important of these charges appear to be—prolixity, 
artificiality, and unsuggestiveness. That some, if not 
all, of these objections are well founded, few per- 
sons will be bold enough to deny. Of course there 
is one answer always at hand, namely, that these 
so-called faults only become such when we apply Euclid’s 
work to a purpose for which it was never intended; 
but this answer, however it might serve to defend Euclid 
as a writer, does not at all meet the question now raised, 
which is precisely whether we do wisely in thrusting 
into the hands of boys utterly unable to appreciate its 
beauties, a work which is manifestly reece a mental 
exercise for the enjoyment of the advanced mathematician? 
Our own feeling is that some change is imperatively called 
for, though we cannot join in the hue and cry which is 
being raised to expel Euclid altogether from our schools, 
until it be conclusively shown that by no modification or 
re-arrangement can it be made to satisfy the requirements 
of a modern text-book. Of one thing we are convinced— 
namely, that in spite of all that has been advanced to his 
disparagement, Euclid supplies a mental discipline for 
which it will be yery hard to find a satisfactory substitute. 

Of the various manuals which have lately appeared with 
this object, the most complete in design and execution is 
the work before us. The demonstrations are remarkably 
clear and the arrangement admirable, which, it must be 
confessed, is more than can be said of Euclid’s First Book, 
where the natural sequence of the propositions is dis- 
turbed by his too rigid exclusion of all hypothetical con- 
structions, whilst inconsistently enough, many of his prin- 
cipal definitions are purely hypothetical. For example, 
how do we know that any figure bounded by one line can 
have the property he asserts of the circle, or that a four- 
sided figure can exist having all its sides equal and its 
angles right angles?’ We are glad to see that Mr. Wright 
has recognised “ superposition ” as a thoroughly legitimate 
test of equality to be used without scruple whenever it 
suits our purpose, and not as a mere makeshift when other 
methods fail us. By this means the fourth and twenty- 
sixth propositions of Euclid’s First Book can be demon- 
strated at the same time, and likewise the fourth and sixth 
propositions of his Sixth Book. In some cases we think 
our author has deviated from Euclid’s method without 
gaining any advantage either in clearness or brevity ; as, 
for instance, in his treatment of the corollary to the thirty- 
second proposition. 

Passing on to the chapter on parallels, we regret that 
Mr. Wriyht has not made some attempt to get rid of the 
old definition of parallel straight lines—a definition at 
once useless and unscientific. When we say that “straight 
lines in the same plane which being produced ever so far 
do not meet are parallel,” we are really asserting that two 
straight lines in the same plane which constantly approach 
each other must intersect at some finite distance. Now 
this is not true if stated of lines in general, and it ought 
to be shown to be a distinctive property of straight lines. 
The theory of parallels has always been the great difficulty 
of elementary geometry, and we are convinced that it will 
never be placed on a satisfactory basis till we distinctly 
recognise parallelism as only a particular case of inter- 
section. Buta discussion of this question would carry us 
far beyond our limits. 

The equivalence of rectilinear figures is treated, as in 
Euclid, without the aid of proportion. In the chapter on 
proportion, which is intended to supersede the Fifth and 
Sixth Books of Euclid, will be found much that is inter- 
esting and ingenious, especially in the treatment of in- 
commensurables. Whether a beginner will find it easier 
to master than the fifth definition of Euclid’s Fifth Book, 
on which Euclid bases his whole theory of proportion, is 
more than we will venture to assert; but it is at least a 
very meritorious attempt to find some substitute for that, 
which we seem by common consent to have abandoned. 

On the whole, then, we are disposed to think that Mr. 
Wright has achieved no inconsiderable measure of success 
in the task he has undertaken. The few blemishes which 
we have ventured to point out—or, at least, what have 
appeared to us as such—will doubtless disappear in future 
editions ; and if the day be indeed arrived when we shall 
be compelled to part with our old text-book in obedience 
to modern requirements, we know of no other in our 
language which can put forward so good a claim to be 
substituted for it. 


Tuer CatF Rock LicHTHovusE.—During the storm of Saturday 
night last a age of the lighthouse, with its lighting apparatus, 
on the Calf Rock, Bantry Bay, was destroyed. 
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THE FOUNDATIONS OF MECHANICS. 
By Wauter R. Browns, M.A. 
No. III. 

33. Definition of Matter.—The definitions of force 
and motion do not enable us to proceed at once 
to the first principles of the subject, for we have seen 
that motion implies something which moves, and I 
may be asked to define this something. The general 
name given to this something is matter, and we may 
therefore begin by saying that matter is that which 
is moved by force: but this is not really a definition, 
although given as such by some writers ; it is merely a sub- 
stitution of the name “matter” for the general word “ some- 
thing.” We go on to inquire whether any definition, 
whether as a term or a thing, can be given of matter. 

34. The writers on mechanics treat this question in 
ways which vary considerably. Some, as Moseley and 
Maxwell, attempt no account of it, and simply proceed to 
speak of matter, or of bodies, as things with which their 
readers are familiar. Others, as Whewell, define body or 
matter as “ the most general name which we give to every- 
thing which is the object of our senses.” This explana- 
tion, though suited perhaps to metaphysics, is not of the 
character required for dynamics. Rankine —“‘ Applied 
Mechanics, Introduction” —defines matter as “that which 
fills space ;” but he omits to state whether this means that 
which really fills space, or that which apparently fills 
space—a very important difference. Moreover this defini- 
tion touches a much-vexed question, which there is no 
necessity to solve for the purposes of mechanics. Thomson 
and Tait—ch, 2—observe : “ We cannot, of course, give a 
definition of matter which will satisfy the metaphysician ; 
lt the naturalist may be content to know matter as that 
which can be perceived by the senses, or as that which can be 
acted upon by, or can exert, force.” The former of these 
definitions, like Whewell’s, is a metaphysical rather than a 
physical one ; and moreover, seems open to the objection 
that what is directly perceived by the senses—e.y., 
warmth, light, sweetness, pain—is not matter, but an 
effect of some condition of matter. The latter seems at 
first sight the same as that suggested in the last para- 
graph ; but we immediately see that it includes something 
else, and that something of the greatest importance ; for it 
says that matter can not only be acted upon, but can act ; 
can not only be moved, but also cause motion. It does 
not, of course, imply that there is one kind of matter that 
acts and another that is acted upon; one kind which 
causes motion, and another which is moved. The whole 
of mechanics is built on the assumption—explicitly stated, 
in fact, in Newton’s third law of motion—that matter both 
acts and is acted upon. Hence, looking forward to the 
fundamental principles of the science and the mode in 
which they are proved, I propose to formulate the defini- 
tion of matter, as a term in mechanics, as follows :— Matter 
consists of a collection of centres of force distributed in space, 
and acting upon each other according to laws, which do not 
vary with time, but do vary with distance.* 

35. This definition is of matter in general; but in 
practice we are always treating of some definite portions 
of matter, and we require names to express these portions, 
according to their size and other properties. The names 
usually employed are the following, beginning with the 
most elementary. 

36. (1) The centre of force itself is called an ultimate 
atom, or a physical point. Like a geometrical point, it 
has no assignable parts or magnitude, and cannot there- 
fore be compressed, extended, or divided. It is, in fact, 
a geometrical point, conceived as having also the properties 
of exerting and receiving forces, and of being movable 
through space, whilst retaining its constitution unaltered. 
The word “ point” is, perhaps, the simplest and shortest 
which can be applied to it, but in this treatise I shall con- 
tinue, for greater clearness, to use the word “centre.” 

37. (2) A collection of points or centres, acting on each 
other, and so intimately and closely bound up together that 
no known process or natural force can separate them, is called 
anatom ora molecule. I shall here follow Clerk-Maxwell 
in using the latter term. 

38. (3) A collection of points, simply considered as 
so small that for the purposes of any particular investiga- 
tion, or for those of elementary mechanics in general, it 
may he considered as concentrated in a single central point, 
is called a particle. This word is used merely to imply 
that all questions of size, rotation, constitution, &c., are for 
the present left out of account. 

39. (4) A collection of points of any size or shape what- 
ever, which for the purpose of any investigation is treated 
together as a whole, is called a body. 

40. On the foregoing definitions the following remarks 
may be made, 

41. (a) The definition of matter, as stated, is only its 
definition as a term of mechanics, and only relates to it as 
it is concerned with force. It does not assert or deny that 
matter may have other properties; ¢g., the properties 
which distinguish the different chemical elements may be 
special properties of so many different kinds of matter. 
If, however, chemical properties should eventually be 
resolved into manifestations of force, this distinction would 
cease ; and thus, what is now the definition of matter as a 
term may eventually prove to be also its sufficient defini- 
tion as a thing. 

42. (b) The definition covers all those properties usually 


* It may be well to say something of the terms which occur in this 
definition. “Collection,” “distributed,” “ space,” ‘‘laws,” are all 
ordinary and well-understood words, which need not detain us. The 
laws in this case are laws the mathematical expression of which is not a 
function of time, so that, other things remaining the same, the force 
acting is always the same from one moment to another. On the other 
hand, the mathematical expression of these laws is a function of the 
distance between the two centres considered, so that as this distance 
varies the force acting also varies, Lastly, the conception of a ‘centre 
of force” is one which becomes familiar to every student of analytical 
dynamics. It is that of a point in space movable or fixed, from which, as 
a centre, fcrce is exerted in all directions upon all other points which have 
the capacity of being acted upon by it; in contradistinction to a point 
which does not act on others at all, or only on points in certain positions, 
¢.@., along a particular line, or on a particular surface. 


classed as general properties of matter. Extension on 
this view is recognised as a property, not of the centres of 
force themselves, but of the space in which they are dis- 
tributed ; as it is of all space. Hardness, colour, tempera- 
ture, penetrability, &c., are all now recognised as properties 
depending merely upon force. 

43. (c) At the same time the definition does not abso- 
lutely commit us to the statement that the centres of force 
are in the strict sense infinitely small. All I insist is 
that no assignable magnitude can be allowed to them. If 
anyone prefers the conception of a magnitude which, 
though on than any assignable magnitude, is yet not 
infinitely small, he is not precluded from it. 

44, (d) The definition does not preclude the existence of 
different kinds of matter. Thus there may be two kinds 
—A and B—such that all centres helonging to kind A act 
on each other according to one and the same law, but act 
on those of kind B according to a different law, or even do 
not act on them at all, For example, the fact that the 
velocity of light is the same within and without a crystal 
appears to show that the attraction of gravitation does not 
exist between the molecules of the ether and the mole- 
cules of the crystal ; on the other hand, the fact that the 
molecules of the crystal are thrown into agitation by the 
radiant heat of the sun—which is an undulation in the 
ether—seems to prove that some action takes place between 
the two sets of molecules. Assuming this, we should say 
that the molecules of the earth and of the ether belonged 
to different kinds of matter. But elementary mechanics 
does not consider the motions of the ether, and therefore 
for the purposes of this treatise we may consider all 
matter as of one kind ; in other words, that the centres of 
force are all alike, and all act on each other by like laws. 

45. (ec) As already mentioned, some writers, such as 
Maxwell, avoid the use of the word “ matter” altogether, 
and prefer to speak of a “body,” in all cases under- 
standing thereby a portion of matter of any size and form ; 
and in the article of Tuk EnGrneer already referred to, 
and also in a paper by Dr. Lodge—Phil. Mag., 1879—this 
practice is formally approved and adopted. For many pur- 
poses there is no harm in this course ; but when we are 
trying to give a rational account of the principles of the 
science, with a view to their application in practice, it 
appears to me open to grave objection. For the general 
result of the application of force to a finite body is to pro- 
duce three different effects :—(1) a translation of the whole 
body in some direction ; (2) a rotation of the whole body 
about some axis; (3) strain or internal displacement of the 
different parts of the body. Now to consider all these 
three effects together forms the office of the highest and 
most difficult,branch of mechanics ; and therefore for ele- 
mentary purposes it is essential to consider them separately, 
beginning with the simplest—that of translation. But if 
we take as our typical case that of a finite body of any size, 
we can only treat the case of translation separately by 
making two assumptions. First, to get rid of rotation, we 
must assume that the direction of the force passes exactly 
through the centre of gravity of the body. This assump- 
tion is realised, at least approximately, in many cases of 
practice, but by no means in all. Secondly, to get rid of 
mternal strains, we must assume that, whatever be the ex- 
ternal force, the body preserves the arrangemeut of its 
parts absolutely unaltered, which is expressed by saying that 
the body is rigid. This is an assumption which is a very 
large one indeed, inasmuch as it amounts to saying that 
the internal forces of the body are infinite ; and it is 
needless to add that it is never realised in practice. 
Thus, the extension of a steel bar becomes a very 
visible quantity long before it breaks; or again, the 
commonest of all engineering problems, that of the strength 
of a beam or girder, cannot be approached at all without 
assuming that it /as changed its form under the load. 
Now, to make this vast and radically false assumption the 
very basis of our dealings with the science, appears to me 
a course fraught with danger ; it is almost certain to pro- 
duce confusion, if not in the mind of the teacher, at least in 
the minds of the taught. On the other plan, by beginning 
with the simple element, or centre of force, and considering 
first the action of one centre of force on another, we get rid 
of the need of both assumptions ; for the force must pass 
through the centre of the body acted on, since it is 
nothing but a centre; and there can be no strain of its 
internal parts, since it has no internal parts. In this 
arrangement, I only follow what is surely an accepted rule 
in the teaching of science, namely, to begin with a single 
case, and with the simplest elements, and thence to rise 
gradually to compounds, and to complicated arrangements. 

46. (7) What has just been said is not, of course, to be 
read as objecting to the legitimate use of the hypothesis of 
rigidity. When the principles and lower branchesof the sub- 
ject have been mastered, it is perfectly open to make this ap- 
proximate hypothesis for the purpose of attacking some of 
the higher problems, which are more easily mastered 
thereby ; and, in fact, this process forms a separate branch of 
the subject, under the name of rigid dynamics. But the first 
and lowest branch of analytical dynamics is called 
dynamics of a particle ; and this branch goes throughout 
on practically the same assumption as that here advocated 
—namely, that the body considered has no parts to produce 
rotation or stiain. The only objection to the use of the 
word “particle,” instead of “centre,” or “physical point,” is 
that it leaves out of sight the fact that the body considered, 
besides being acted upon, is itself in all cases a source of 
action ; and this fact seems to me so important that, in a 
treatise such as the present, it is well, even in our termino- 
logy, to keep it,constantly in view. 

47. (g) This is perhaps the place to mention an objection 
to the conception of matter as consisting of force-centres, 
which has been brought by no less an authority than Prof. 
Clerk-Maxwell. He observes—‘ Theory of Heat,” p. 86 
—that such a conception takes no account, and can take no 
account, of the property of inertia, which is essential to the 
idea of matter. To this the reply, on the definitions 
here laid down, is easy. No doubt the idea of inertia does 
not flow directly from the definition of force; but it does 
flow at once from that definition, combined with a general 
principle which nobody will dispute—namely, that any 


effect which we can see and measure—and therefore any 
motion, amongst other effects—must be finite, and not 
infinite. Hence, since we define forces as the cause of 
motion, and since we know them only through the motions 
they cause, it follows that any forces we can investigate 
must produce only finite motions in the bodies, or centres, 
to which they are applied; in other words, any known 
body under the action of any known force will only be 
caused to move over finite distances in finite times. And 
that is precisely the fact which is expressed by the term 
inertia. 

48. (4) It remains to answer the objection that I 
have no right to assume that the forces connec 
with matter are central forces at all. To this I reply. that 
the conception of central forces is of course only one 
among many possible conceptions as to the action of 
forces, with which the student becomes perfectly 
familiar in his progress through mechanics. But the 
assumption that all the forces of nature are central forces 
is justified by the fact that all the natural phenomena, 
which have as yet been explained on mechanical principles, 
have been explained on that hypothesis. To cite only one 
instance, the widest generalisation yet made as to the 
mechanics of the universe, namely, that known as the Con- 
servation of Energy, has been proved only on the supposition 
that all the forces concerned are central forces. If anyone 
doubts this, he may be referred to the mathematical 
demonstration of the principle in any work on dynamics ; 
or to explicit declarations such as that of Maxwell, 
“Theory of Heat,” p. 93, or of Clausius, at the end of his 
demonstration of the principle, “ Mechanical Theory of 
Heat,” p. 16. The latter is as follows :—“ The assumption 
lying at the root of the foregoing analysis, viz., that central 
forces are the only ones acting, isof course only one among 
all the assumptions mathematically possible as to the 
forces; but it forms a case of peculiar importance, 
inasmuch as all the forces which occur in nature may 
apparently be classed as central forces.” 

49. (¢) To some minds the definition here given of matter 
will be an offence, owing to an @ priori impression that the 
action of two centres on one another across empty space 
cannot possibly exist. To this I can only reply as follows: 
—(1) A priori impressions have in all ages been the worst 
foes of science, and she has met and conquered too many 
to stop her course for any of them now. (2) This special 
conviction is probably not even a frequent, much less a 
general one; to many minds the idea of action across 
empty space, or action at a distance, presents no greater 
difficulties than any other mode of action. (3) I have 
elsewhere shown—P/il. Mag., January, 1881—that various 
simple phenomena cannot be explained, except on the 
hypothesis that action at a distance exists; and also that* 
the ordinary assertion of Newton’s having disbelieved its 
existence is erroneous. (4) The definition does not abso- 
lutely preclude such minds from holding that the actions of 
matter are caused by the contact of some unknown des- 
cription of extramundane particles, in any case where they 
can show that all the facts are reconcileable with that 
hypothesis. It seems clear, however, that for a very long 
time to come it will only be possible to represent mecha- 
nical facts to a student by telling him that the forces act 
as if they were central forces; and while that is so the 
present definition will at least be the most convenient. 

50. We have thus arrived, so far, at the following 
definitions :—(1) Mechanics is the science of motion, rest, 
and force. (2) Motion is an ultimate conception, which 
cannot be further defined, but is recognised by change of 
position with reference to something assumed to be fixed: 
all motion that can be recognised is therefore relative. 
(3) A force is a cause of motion. (4) Matter, or that 
which is moved by force, consists of a collection of centres 
of force distributed in space, and acting on each other 
according to laws which do not vary with time, but do 
vary with distance. 

51. Having thus defined the science, and defined the 
special things with which it is concerned, the next step is 
to consider how these things are to be measured ; for if 
we hesitate fully to accept the well-known apophthegm, 
“Science is measurement,” we cannot at least feel any 
doubt as to its converse, ‘‘No measurement, no science.” 

52. The mode in which motion, force, &c., are practically 
measured is known to all; and there is no difficulty in 
showing how this mode is deduced from our defini- 
tions. We must begin by pointing out that there 
are three fundamental elements of all sciences, on the 
measurement of which measurements of every other 
kind are eventually founded. These are time, space, and 
weight. For the purposes of this inquiry I shall assume 
that these, as things, are perfectly well known, and shall 
not attempt to define them, if. even such definition were 
possible. I need only in passing state that, like all 
ordinary men, I look upon them as things, and not, like a 
few bewildered metaphysicians, as abstractions, sequences, 
or what not. Passing on to consider how these are 
measured, we find in practice that the only possible mode 
is to adopt some one definite standard, kept at a definite 
place, which the inhabitants of a State agree to regard as 
a final appeal and measure on each of these subjects. 
Thus, in England the standard of time is the rate of a 
particular clock, the standard of space is the distance 
between two marks on a particular bar of metal, and the 
standard of weight is the weight of a particular mass of 
metal—all of which may be seen and used at Greenwich 
Observatory. It is, of course, essential that these 
standards should themselves be permanent and unalterable, 
and to ensure this they are frequently checked by various 
natural standards ; ¢.g., in the case of time, for which the 
artificial standard is most liable to variation, it is checked 
by daily transit observations of sidereal time. Into these 
questions, however, we need not enter. Assuming that, 
by means of these artificial standards, we have the power 
of measuring with considerable exactness space, time, and 
weight, we have to inquire how we can apply these 
measurements to the purposes of mechanics; in other 
words, to the measurement of motion, force, and matter. 


* This, I find, has alread been inted out by Sir E. Beckett, ‘ Ori yin 
of the Laws of Nature.” 
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BOULOGNE HARBOUR WORKS. 


BOULOGNE AND ITS NEW DEEP WATER 
HARBOUR. 


Recentiy the Prince of Wales laid the first stone of the new | 


docks at Folkestone, and on the other side of the Channel the 
French authorities have not omitted to persevere in the con- 
struction of a harbour which will aid in greatly improving the 
means of communication between England and France. Of the 
various routes between London and Paris, those by Calais and 


Boulogne-sur-Mer are the quickest and have the shortest sea | 


passages, whilst those farther south include more sea travelling, 
but are less expensive. The Boulogne route has been rising fast 
in public favour of late, and is much patronised by royalty. It 
is between six and seven miles longer than the sea trip from 
Dover to Calais, but the South-Eastern Railway Company, by 


putting on larger boats, takes its passengers across in about the | 


same time ; this, however, can only be done by means of a tidal 
service, and not a service at fixed hours like chat between Dover 
and Calais. An advantage again on the other side is that 
Boulogne is fifty minutes’ railway journey nearer Paris. 

Although the South-Eastern Railway carries continental 
sengers vid Dover as well as vid Folkestone, the London, Chatham, 
and Dover Railway Company takes a proportion of the traffic by 
the former route; hence the South-Eastern Company has a 
strong inducement to make the Folkestone and Boulogne pas- 
senger service, which is entireiy in its own hands, as comfortable 
and as popular as possible. 

Boulogne is a cathedral city of about 40,000 inhabitants, of 
whom nearly 2000 are English and 1000 Italians. It is 
picturesquely built upon hilly ground, at the mouth of the non- 
navigable little river La Liane. On approaching from England, 
among its prominent features which come early into view, are its 
cathedral near a hill top, its bathing establishment near the 
beach, and its two lighthouses at the entrance to the port. The 
entrance channel between these is 70 metres wide between 
the two jetties ; the south-west jetty is 700 metres long, and the 
other one 519 metres. The channel leads to the present port, 
which has 1500 metres of utilisable quay walls ; the inner port, 
shown in our large map, is 200 metres by 110, The floating 
basin, constructed in 1859 and 1868, has 1043 metres of quay 

; Fhe chief dock, already mentioned, has an area of 


17 acres, including its walls and quays, and will accommodate 
| seventy vessels of 1000 tons each ; its mean depth is 16ft. 9in.; 
| at ordinary spring tides there are 29ft. 8in. of water in the port, 
| and at neap tides 23ft. 7in. At ordinary spring ebb 3ft. 10in., at 
the neap tide ebb 9ft. lin. At the highest known tide 31ft., at 
the lowest known ebb lft. 8in. The masonry of the entrance to 
the dock is 328ft. lin. long by 69ft. wide. The English passenger 
steamships from Folkestone, London, and Goole, make regular 
use of the present main harbour, and have each a separate land- 
| ing station. When off the harbour the Folkestone boats are 
| known by their white funnels, the London steamships by their 

black ones, and the Goole boats by their funnels annularly 

painted in black and white, and further indicated by a red cross. 

Judged by its customs dues, Boulogne-sur-Mer is the third mari- 

time port of France ; when judged by tonnage, it ranks fourth, 
| the other three being Marseilles, Bordeaux, and Havre. It has 
| no water communication with the interior ; this is a great draw- 

back, and the completion of the great harbour works hereinafter 

to be described, involves, sooner or later, the making of a canal to 
| unite Boulogne with the great watersystem of France. The 
| resources of the port cannot be fully developed so long as there 
| is no option but that of incurring the cost of railway transit to 

the interior. 
| Boulogne is plentifully supplied with hotels, which is a point 
| of interest to those who intend to break the journey there to 
avoid too much fatigue, and to sleep off the effects of sea-sickness. 
| Those who stay all night at Boulogne discover that the drainage 
| of the town is emptied into the harbour, and that the wind 
blowing over this residuum at low water impregnates the neigh- 
bourhood with anything but a sweet smelling savour. 

In a technical journal it would be out of place to more than 
indicate the rich vein of historical associations connected with 
Boulogne-sur-Mer. Suffice it to say that Boulogne is supposed 
by some critics to have been the port whence Julius Cesar set 
sail to invade Britain. Be that as it may, he made it his mili- 
tary head-quarters on the other side of the Channel. The 
Emperor Caligula, in the year 40 B.c., collected a large army at 
Boulogne with the same intention ; he subsequently abandoned 
| the wage Fy but left a memorial in the shape of the Tour 
| @’Odre, which fell down in 1644; the foundations are still visible, 


About a.p. 450, the Roman power in Northern France was 
broken up, and in 606 the first cathedral was built in Boulogne 
The whole district was ravaged by Edward III. in 1346, and at 
various subsequent times has been the scene of fighting, and 
peacemaking, and fraternisation between the English and the 
French ; and in the neighbourhood, between Guines and Ardres 
was “The Field of the Cloth of Gold.” Some of the fétes and 
religious ordinances are of strong interest to English visitors ; 
Frith’s picture of the venerable archbishop at the end of a pro- 
cession blessing the little children, represents an annual ceremony 
in Boulogne ; another ceremony of high antiquity is that of 
“Blessing the Sea,” for the sea once bore in a boat upon its bosom 
to Boulogne a miraculous image of the Virgin and Child. This 
is the origin of the Virgin and Child in a boat, so commonly 
seen about London in the hands of Italian image vendors, 

As regards steam navigation between England and Boulogne, 
the first English steam packet which entered the port of 
Boulogne was the Rob Roy of 59 tons burden. She started from 
Dover on the 22nd of May, 1822, Folkestone harbour not being 
then in existence. She brought six passengers. The packet ser- 
vice between Boulogne and Folkestone was established on the 
first of August, 1843. 

As regards the port, the French National Convention in 1797 
reported on its great natural advantages, and Napoleon I. visited 
it the following year, with an eye to the invasion of England, 
nor did he give up the project till seven years afterwards. If he 
could land an army on the British Islands he counted on the 
support of the Irish, who then, as now, hated the English system 
of land tenure; but Bonaparte entered into no direct political 
relations with them, because—so he said at St. Helena—none of 
the Irish who called upon him on the subject were gentlemen, 
but persons who did not inspire confidence. The first pile of 
the present entrance to the port was driven in 1830, and as 
already stated, the packet service between Boulogne and Folke- 
stone was opened in 1843. 

The plans for the new harbour now in course of construction 
at Boulogne were passed by & tthanimons vote of the Chamber 
of Deputies on the 14th May, 1878, and approved by the Senate 
on the 3rd of Juiie in the same year. e first stone was laid 
on the 9th of Septeinber, 1878, at the Chi or eastern par? 
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of the works, but the work of construction was not seriously 
begun until some months later. 

The French method of carrying out such schemes as that of 

the new Boulogne harbour is this :—The Government engineers 
estimate what the cost of any such work should be, and their 
estimate is usually an exceedingly liberal one, so that a rebate 
from the amount can be tendered by the various contractors. 
The cost of the whole of the deep-water harbour works, inclu- 
ding minor details not shown in the accompanying plan, Fig. 1, 
was thus put down at 17 millions of francs, which is rather more 
than £700,000. No contractor could be found to undertake it on 
the terms ; the risk was considered to be too great. The work 
was therefore let out in pieces, and the first contract of three 
millions of francs is already pretty well completed. It was 
entered into by Messrs. Varinot and Caville, celebrated French 
contractors, who have already executed large works at Calais 
and Dunkirk. As will be seen from the plan, that which 
they have so far executed at Boulogne, denoted by the lines in 
Fig. 1 not dotted, includes scarcely any deep water work. 
Tenders for other portions of the works will shortly be advertised 
for by the Government, and this, according to French law, 
must be done for one month. Contractors of any nation may 
compete. 
The cliffs, which have been largely cut away by Messrs. Varinot 
and Caville to fill in the jetties, consist chiefly of blue clay, with 
layers of stone here and there. The stone thus obtained has 
also, of course, been used in the construction ; in fact, no other 
stone has been required. Eventually it will probably be neces- 
sary to bring stone from Marquise, eight miles from Boulogne by 
rail, where even marble can be obtained. Good stone can also 
be had at Wimille. 

The only deep water work at present executed is the founda- 
tions of the western wall. The whole harbour is not expected 
to be completed in less than fifteen years. 
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In the accompanying diagram, Fig. 1, representing the new 
harbour, T U, is the line of the cliffs in process of being cut away 
to obtain earth and stone. At R the outskirts of a plebeian sec- 
tion of the City of Boulogne stretch down to the sea beach, and 
between R and W are docks and buildings connected with the 
present harbour. The heavy lines connected with the harbour 
in this plan represent the portions of the works finished under 
the contract just expiring ; the heavy dotted lines represent the 
portions to be executed, which are for the most part in deep 
water. The light dotted line H K is the average line of low- 
water mark, shown in detail on the larger map. M is the 
channel entrance to the present harbour. The circles near L and G 
represent the small lighthouses at the entrance. V is the 
Etablissement des Bains, such a prominent building in approach- 
ing Boulogne from the sea, and above that, in Fig. 1, is a little 
of the outline of the coast, stretching northwards. The 
portion of the sea wall A, exclusive of the shore angle of it, is 
640 metres ; it is composed of rough stones and pieces of rock, 
faced with masonry ; the total length of ABC when completed 
will be 2150 metres, ending at C ina pier head. Between C, D is 
one of the two harbour entrances, 250 metres in width. An 
isolated mole D E, 500 metres long, will be built up to the 
height of 8 metres from the bottom of the sea. Between E and 
F is the other harbour entrance 150 metres in width. The 
remaining portion of the sea wall F G is 1410 metres in length. 

In the middle of the harbour will be the great traverse N, P, Z, 
of which the portion Z is already completed under the present 
contract. This traverse is 1200 metres long on its northern, and 
1100 metres long on its southern side; its width is 200 metres. 
It is intended to allow steamships of the largest size to come 
alongside in all states of the tide, and on this traverse may 
possibly be the maritime railway terminus, and all the usual 
Custom House, railway, and other offices. Dredgers will pre- 
serve 2 minimum depth of five metres of water between the 
traverse and the harbour entrances. P is a little port already 
—— and used by the contractors in the construction of the 
works, 

At X, and to the east of the dotted line K, it is con- 
templated, subject to future modifications, to construct a port 
for the use of ships and fishing vessels, for the herring fishery is 
a chief element in the trade of Boulogne; in this port it is 
intended to preserve a minimum of five metres depth of water 
at low tides. Between this port at X and the shore will, it is 
suggested, be a floating dock completely surrounded by ware- 
houses, building slips, repairing sheds, and it will be bounded by 
& quay wall more than 2000 metres in length, with lines of rails 
in immediate proximity. In the rear of this floating dock will 
be the present Bassin de la Liane, which will be converted into 
a large interior dock, at the entrance of a contemplated canal, 
intended to place Boulogne in connection with the canal system 
of the rest of France. 

_ The part of this plan of more immediate interest to travellers 
is that included between the dotted lines at K and L, and about 
which the public have hitherto heard little or nothing. As in 
any case the deep-water harbour works are not likely to be 
finished in less than fifteen years, the South-Eastern Railway 
Company desires that its boats should long before that time have 
the power of entering Boulogne harbour at all times, thus 
obtaining the power, so far as the French side of the Channel is 
concerned, of establishing a service at fixed hours, instead of at 

ods varying according to tidal conditions, At present Calais 

the advantage in this respect. Accordingly arrangements 


have been entered into between the French Government and the 
South-Eastern Railway Company, whereby the former under- 
takes to dredge the shallow sandy area K L, to permit the 
entrance of steamboats at all hours, and the latter, being com- 
mercially interested, agrees to pay a portion of the expenses. 
The work has just been begun by Messrs. Volker and Bos, 
Dutch contractors, whose dredgers act by suction on the system 
already carried out at Dunkirk, and not in the ordinary 
way. It is expected that within three years from this 
date the work will be finished, and a regular service 
established, for the large new steamships now running 
draw but 7ft. 6in of water in anything like ordinary weather. 
As the work between A and B progresses, that between K and L 
is facilitated, because the breakwater gives shelter from the 
south-west and westerly winds, thereby reducing the liability of 
the filling up of any dredged channel at K L with sand. 


Fig. 2 represents the sea-wall of the new harbour, and Fig. 3 
the masonry bounding the pier or traverse. The masonry will 
vary in thickness according to the depth of the water. The 
isolated part of the western wall of the harbour will be 6 metres 
wide at the summit. The traverse or steam packet pier will be 
430 yards long by 218 yards broad, with a minimum depth 
alongside of 26ft. of water, secured os or other means. 
M and L, Fig. 2, are of artificial blocks, 4 metres long, 2 wide, 
and 1°75 thick, consisting of rectangular stones cemented 
together. K consists of natural blocks of stone, weighing from 
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1000 to 10,000 kilos., and H consists of natural blocks, weighing 
from 200 to 1000 kilos. Generally speaking the lightest blocks 
are laid in the centre of the work and the heaviest on the 
side of the wall nearest to the open sea. About 1000 Italians 
are engaged in the work. They form a little colony just outside 
Boulogne, and at present live amicably with their French neigh- 
bours. The French are so prosperous and comfortable that they 
do not care to do very rough work on limited pay. 

The two new steamships—the Louise Dagmar and_ the 
Albert Victor—placed recently by the South-Eastern Railway 
Company upon their service between Folkestone and Boulogne, 
are 50ft. longer and 5ft. wider than those formerly in daily use. 
One of these, the Victoria, is still running, but is to be replaced 
soon by a larger boat. The new boats, built by Messrs. Samuda and 
engined by Messrs. Penn and Co., are calculated to run 18 knots 
an hour, and they do the trip regularly in an hour and a-half. 
They are about five minutes longer in steaming to Boulogne than 
in making the passage in the opposite direction, because of the 
strong adverse currents to the south-easterly trip. As already 
stated the passage by Boulogne is about six miles longer than 
that by Calais, but by the larger boats it can be run in the same 
time. In rough weather the large boats have a still greater 
advantage than in smooth water over the small boats in point of 
speed. The percentage of passengers who escape sea-sickness by 
means of the greater steadiness of the larger boats, and the 
quicker passage, must be considerable, because in crossing in the 
smaller boats many a passenger has had the experience of having 
fought off sea-sickness till within fifteen minutes of land. 
The Louise Dagmar and the Albert Victor are each 
250ft. long and 29ft. beam ; 359y''s tons burden, and 18 knots an 
hour speed. They draw 8}ft. water, and are licensed to carry 543 
passengers. The captains are instructed that in fine weather 
they may enter Boulogne harbour, when the water therein 
is not less than 104ft. deep. According to statistics 
compiled by the Great Northern Railway of France, the 
total number of passengers from England by all steamships 
landed at Boulogne during April, May, June, was 39,023 in 1881, 
as compared with 32,246 during the same three months 
last year; an increase of 6777. The numbers landed at 
Calais during the same three months in 1881, were 53,877 
against 51,860 last year; an increase of 2017. In con- 
sidering the relative numbers by the two routes of travellers 
whose destination is Paris, it must be remembered that much 
Belgian and German traffic from England passes through Calais. 
The distance by rail from Boulogne to Paris is 254 kilos. The 
fares for that distance are 31f. 25c. first-class ; 23f. 45c. second- 
class; and 17f. 20c. third-class. The distance by rail from 
Calais to Paris is 297 kilos. ; fares 36f. 55c., 27f. 40c., and 
20f. 10c., according to class. 

The present duration of the through tidal service between 
London and Paris is 84 hours, which can be exceeded on 


special occasions. Recently, for instance, the Prince and 
Princess of Wales returned to London, accompanied by Mr. 
Myles Fenton and others, in a few minutes less than 8 hours, 
including half-an-hour at Folkestone for breakfast. A calm sea 
favoured the water portion of the journey. When the service 
at fixed hours can be established, it will be of great advantage to 
the Post-office, complaints about delays in the delivery of letters 
being now not unfrequent. By considerable exertion, and no 
little extra expense to the Government, over sorting and other 
items, the French mail now leaves London twenty minutes 
earlier than was once the case. On Fridays it is invariably late, 
because the Indian mail vid Brindisi cannot possibly be made up 
by the appointed time. 


GOODS ENGINE TENDER, LANCASHIRE AND 
YORKSHIRE RAILWAY. 


WirH our impression for April the 1st we published a 
working drawing of a goods engine for the Lancashire and York- 
shire Railway. We this week publish a sectional elevation and 
plan of the tender for this engine. This tender is constructed 
under a patent, taken out by Mr. J. Sharp, of the locomotive 
department of the Manchester, Sheffield, and Lincoln Railway, 
No. 3358, 1879. The principal peculiarity consists in placing the 
filling holes at each side of the foot-plate forward, so that the 
stoker has not to go to the rear end of the tender. The tender 
is also fitted with a weather board, in the middle of which is 
constructed a cupboard, for tools, &c.,as shown. Under the 
tender forward are fitted the air-brake sacks. The dimensions 
are so fully given that further description is not necessary. 
This is a excellent type of tender, giving much satisfaction. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was quite as good a tone upon the Birmingham and 
Wolverhampton Exchange vere, and yesterday as prevailed last 
week, The minimum prices for hoops for home consumption were 
£7 per ton at the works; but export sorts were slightly less. 
Common bars reached a minimum of £6 10s. to £6 15s. There were 
various quotations from this figure up to £7 10s., which is the 
standard for marked bars. Strips for wrought iron tube-making 
sold well. Gas strip could not be bought at less than £6 15s.; 
bedstead strip, £7; and thin gauges for best bedstead work from 
£8 10s. to £9. 

Boiler-plate quotations were without alteration upon the basis 
of £8 10s. as the minimum up to £910s. and £10. For sheets, 
quotations were unchanged upon last week, at £8 to £8 10s. for 
singles, £9 10s. for doubles, and £11 for latens. 

Agents of hematite firms reported this afternoon that great sales 
were still being made to the Sheffield and other South Yorkshire 
steel houses, to the west coast steel makers, and also that the 
United States were buying well. The Carnforth Company’s repre- 
sentative stated that during the past three weeks or so his firm had 
contracted for between 20,000 and 30,000 tons. Hence he declined 
to quote anything less than 75s., which was an advance of 5s. per 
ton on three weeks ago. At such a price, however, the brand was 
altogether out of the market. The general quotation for hematit 
was 2s. 6d. below this figure. Staffordshire part-mine pigs were 
quoted at 47s. 6d., and cinder sorts at 42s. 6d. as a minimum. 

It was announced in Wolverhampton that next quarter yet 
another sample of crude iron will be offered upon our local 
exchanges. e pigs are to come from Melton Mowbray, in 
Leicestershire, where the Holwell Iron Company has this week put 
into blast the first one of the half-dozen furnaces which it pu 
erecting upon the most modern principles. Their height will be 
100ft., and they will be 20ft. in the bosh; Whitweli’s patent stoves 
will be used, and the boilers will be of steel. It is hoped that two 
more furnaces will have been started in the ensuing three months. 
The description of pig which the company is intending to produce 
is something of the Derbyshire quality, but will command, the 
makers hope, more money by half-a-crown per ton. 

The Pearson and Knowles Coal and Iron Company, Limited, of 
Warrington, has ee in South Staffordshire for puddlers to 
take the place of others now on strike at the Bewsey Forge. The 
explanation of the dispute is that at the Durham Forge, belonging 
to the same company, and at other works in Warrington, the 
puddlers are supplied with pottery mine for fettling purposes, and 
are paid at the rate of 7s. 9d. per ton. At the Bewsey Forge, how- 
ever, ths puddlers have hitherto been supplied with one-half mine 
and one-half calcined cinder for puddling p s, and have been 
paid at the rate of 8s. per ton, the extra 3d. being allowed in 
consideration of the use of the calcined cinder. Now the company 
have ceased to supply calcined cinder, and most reasonably, have 
in return asked the men to forego the claim to the additional 3d. 
per ton hitherto paid for the use of such cinder. The men have 
refused, and hence the strike. ‘The application of the Staffordshire 
men was idered at a ting of the members of the operative 
section of the South Staffordshire Mill and Forge Wages Board at 
Wednesbury on Saturday. The following was the resolution come 
to :—‘‘ That we publicly express our unqualified disapproval of the 
action taken by the Bewsey Forge puddlers, who have elected to 
come out on strike instead of agreeing with their employers to 
submit the matter in dispute between them to a properly consti- 
tuted trade tribunal. It being our opinion that the action taken 
by the Bewsey Forge puddlers is a blow aimed at the Board of 
Arbitration existing in connection with the iron trade, we declare 
such conduct to be unworthy of the growing intelligence of the 
ironworkers ; and, further, ors as we do of the action taken 
by the Pearson and Knowles 1 and Iron Company, and know- 
ing that the terms offered by them are fair and just, we recommend 
—— in want of employment to apply at once to the company 

or situations.” 

The draft award for a mines drainage rate for underground works 
in the Old Hill district, to remain in force for the ensuing year, 
has now been issued by the arbitrators under the Acts. The 
maximum rates are 3d. per ton on fire-clay and limestone, and 6d. 
on coal, slack, ironstone, and minerals. But in the case of nine 
colliery occupiers graduation has been allowed. 

The strike in the earthenware trades of the Potteries, of which I 
spoke the week before last, is still continuing ; but the men are in 
great straits, and seem to be anxious for a settlement. Much help 
was expected from the American potters, but as yet only £40 has 
been received. The large Etruria Works of Messrs. Wedgwood 
and Sons were opened on Monday, and most of the hands, with the 
exception of the printers, returned to work on a slight advance. 
The men are now regretting the loss of the Board of Arbitration, 
which broke up in the spring, mainly through their neglect. 

Dudley has been the first town in the South Staffordshire dis- 
trict to follow the —_ of Birmingham in the adoption of the 
electric light. On Tuesday last the Town Council closed with an 
offer from Messrs. Hammond and Co., of London, to light the 
Market-place with six electric lamps for twelve months, at a total 
cost of £180, This is £14 higher than the cost of the present 
fifty-five gas lamps ; but the electric light will be on every evening 
throughout the year, whereas the lamps were lighted only eight 


months. It is somewhat singular that a few minutes before the 
offer was closed with, the Council had accepted the gift of four 
large gas-lamps from the Dudley Gas Company. 

The trustees of the Earl of Dudley’s mines won their case 
against the Dudley Corporation in the Westminster Court of - 
Appeal on Saturday last. The corporation in laying down sewage 
mains had to pass over some of his lordship’s mines, and claimed, 
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under the Public Health Act, that the mining should be so con- 
ducted as not to interfere with the work of the Corporation. The 
power of the Corporation was called in question by the trustees, 
although their wishes were complied with ; and the case has been 
in arbitration for some time. The final decision is that the Cor- 
poration have the “ nght of suppport,” but that the mine-owner 
must receive compensation for hindrance to work. The claim of 
the trustees that mine-owners in such cases were liable to com- 
pensation for percolation from the sewers into the mines was 
negatived. £1100 has already been paid to his lordship as com- 
pensation for support, in accordance with the judgment of lower 
courts ; and Saturday’s decision secures to him another £1500. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE heavy trades are unchanged from last week. Iron is still in 
exceptional demand, and most of the firms and companies in this 
district are very actively employed, and they are taking orders 
somewhat reluctantly in the face of a rising market. The Park- 
gate Iron Company, Limited, has issued its interim report, in 
which it states that an improvement has recently taken place in 
“the demand for both pig and finished iron, but the prices 
still remain very low.” ‘The directors, however, ‘‘look forward 
to a steady improvement in the iron trade.” The company 
has now the whole of its six blast furnaces at work, 
and preparations are being made to start twenty more 
puddling furnaces in the old rail mill forge. The re-opening of 
these furnaces, which have been standing about six years, will 
necessitate the employment of about 130 additional hands. The 
directors have determined to pay an interim dividend of £5 per 
cent. Four of the company’s shares—£100, £65 paid up—fetched 
at Sheffield on Tuesday £5 premium. 

South Yorkshire makers of pig iron advanced on Wednesday from 
43s. to 44s. a ton; special makes of South Yorkshire irons for 
manufacturing purposes, 44s. to 45s.; sheets, No. 1, have advanced 
12s. per ton; boiler sheets are realising £14 to £14 12s. 6d. per 
ton ; webs are selling freely at £5 11s. 6d.; Bessemer blooms are 
fetching £7 12s. 6d.; Bessemer ingots have run to £5 10s. This 
was the closing price of Monday. On Tuesday they were 
£5 12s. 6d., and on Wednesday £5 15s. 6d. 

A large order has been secured for steel rails, at £6 7s. 6d. for 
ordinary sections, and 10s. per ton extra for “‘ curved.” 

Another heavy order has been booked for light ship plates at £9. 
Foreign Bessemer ingots, on the fortnight’s transactions, show an 
advance of 10s. per ton, atid this makes a rise of £1 per ton on 
the two months. 

Fresh disputes. in the coal trade are reported. At Barnsley 
Messrs. Frith, Parrott, and Pickard have addressed miners’ meet- 
ings, where resolutions have been passed demanding advances of 
wages “‘ proportionate to the improvement in trade and prices 
placed upon coal.” One resolution was to the effeet that if the 
owners did not give an advance in wages the men would join in 
restricting the output of coal, either by working shorter hours or 
sending out a less number of tons of coal per man per day, “as we 
are convinced long hours, over-production of coal, and non-unionism 
have tended greatly to reduce wages and keep them low, as found 
at the present time.” 

For three days the Do Well pit belonging to the Staveley Com- 
pany wasidle. A stoppage of wages was made in the case of the 
pony drivers, who struck work in consequence. Work has now 
been resumed. The men are moving for an advance of wages. 

The fortune left by the late Mr. Laycock, M.P. for North Lin- 
colnshire, been divided as follows :—The widow’s portion is 

a year; herson, the heir, who is now a boy at Eton, has 
£32,000 a year ; the only daughter has a bequest of £10,000. An 
uncle of the young lady, it is reported, has named her his heiress 
to the sum of £200,000. All these riches, or nearly all, are the 
outcome of coal; and the local miners in Nottinghamshire and 
this district, I am told, are using them as arguments for more 


wages. 

The blast furnaces of Messrs. Wm. Cooke and Co., Limited, 
have, I hear, been taken by a local firm with the intention of 
working them vigorously. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—It is somewhat difficult just at present to describe 
precisely the condition of the iron market here. There is still 
very little business doing in pig iron, so far as new orders are 
concerned, but the general activity throughout the chief iron 
branches of industry, it is felt, must lead to considerable buying 
before long to cover the actual requirements of consumers, and 
makers, who have mostly plenty of work in hand for the present, 
are consequently very firm. On the other hand, iron is bein: 
offered in the market at under makers’ prices, and the belief 
appears to be entertained amongst consumers that any further 
material upward movement in values will be checked by increased 
production. Inquiries, therefore, which are almost entirely for 
forward delivery. are only being made on the basis of present 
prices, and makers who ask for premiums on extended deliveries 
into next year find very few buyers ready to place out orders on 
those terms. 

Lancashire makers of pig iron are kept fully employed with 
deliveries under contract, and there is a tendency towards increased 
stiffness in prices, notwithstanding that very few new orders are at 
present coming in. For forge iron especially, upon which the 
demand turns rather than upon foundry, makers are very stiff, and 
they are now asking the same price for No. 4 as for No. 3, the 
quotation for both forge and foundry iron delivered equal to Man- 
chester being this week 49s. per ton, less 2} per cent. 

In outside brands prices during the week have been irregular, 
particularly as regards Lincolnshire and Derbyshire irons. In 
these brands there has been of late a little easing down as com- 

red with the high prices which makers were asking when they 

ad filled up their books about a couple of months back. At the 
more reasonable figures which have lately been quoted a moderate 
amount of business has been done, and during the week fair trans- 
actions have taken place in Lincolnshire iron on the basis of 
48s. 6d. to 49s., less 24, delivered equal to Manchester, with good 
Derbyshire brands quoted at 50s. to 51s. per ton, less 25. These 
figures, however, are now being undersold by second-hand holders, 
and Lincolnshire iron has been offered at quite 1s. to 1s. 6d. per 
ton under the figures above quoted. Middlesbrough iron delivered 
equal to Manchester is quoted at 50s. 3d. per ton net cash, but any 
transactions in north country iron are for the most part limited to 
small occasional purchases for special purposes. 

The finished iron trade continues in a sound, healthy position. 
The forges throughout the district are all well employed, and the 
chief makers in the Manchester, Bolton, and Warrington districts 
have orders in band to keep them going for some time to come. 
The inguiry still coming in is also considerable, both on home 
accounts and for exports, and with regard to the foreign inquiries, 
one satisfactory feature is their very general character. From 
India, Australia, South America, and the United States there are 
good inguiries, whilst buyers are now endeavouring to place 
Danube orders for next spring, but these makers do not care to 
entertain. Prices generally are firm at late rates. Some Wigan 
district bars have been offered during the week at £6 7s. 6d., but the 
average quotations are still £6 10s. to £6 12s. 6d. and £6 15s., with 
hoops at £7 to £7 5s., and sheets at £8 10s. to £8 15s. per ton 
delivered into the Manchester district. 

In the engineering branches of industry trade generally continues 
to mend steadily. In both the heavy and light trades there is an 
improvement so far as engineers are concerned, which, although 
the prices taken are still low, lead up to orders which are gradually 
filling the various shops with work. 

Tool makers engaged in work for marine engineers and ship- 


builders are very busy. There is also a good deal doing in 
locomotive tools, whilst for the general class of tools there is a 
considerable demand, both for home use and shipment ; and this 
branch of trade may be said to be active throughout. Locomotive 
builders in this district are also tolerably well employed. 

The principal boiler makers report a couinaaiie amount of 
work in hand, which in some cases is keeping them constantly on 
overtime to complete ordors. 

I understand that a company has just been floated, with a 
nominal capital of £100,000, to take over the ironworks erected 
some time back at Wigan by Mr. Thomas Gedlow, and to work 
that gentleman’s patent rocking furnaces. The Gedlow Iron and 
a Company is the name by which the new company will be 

nown. 

Of the thirteen claims which have been heard during the year 
under the Employers Liability Act, the most important was the 
case of the ‘*‘ Widow of William Owens v. Messrs. Maudslay, Sons, 
and Field,” decided last month in the Southwark County-court, 
when damages to the amount of £182 were awarded by the jury. 
The result of this case has given rise to a considerable amount of 
feeling as to the justice of the decision, and the Iron Trades 
Employers’ Association, by whom the defence was undertaken, 
has just issued from its offices in Manchester a full report of 
the trial, illuswated with diagrams which explain the technical 


. portion of the evidence upon which the case was based. The 


report forms a book of some seventy pages, and is issued by order 
of the Executive Committee for the information of the members 
of the association, but it contains a mass of evidence which is of 
interest to the engineering trades generally. 

The month just closed has been one of a most exceptional 
character so far as the coal trade is concerned. The unusual mild- 
ness of the weather during the whole of November, coupled with 
the fact that consumers had previously for the most part covered 
their requirements, has brought about such a collapse in the 
house coal trade that within a few weeks of Christmas there has 
been actually less doing than during the summer months, and 
there isthe extraordinary sight of pits on short time, and stocks 
are accumulating both at the collieries and in the yards. The 
better classes of round coal have been quite a drug, and where 
sales have been pushed concessions have been necessary, but the 
colliery proprietors generally are holding for late rates, and 
although the market is unquestionably easier, quoted rates are 
without change. The absence of demand for house-fire consump- 
tion has, of course, also thrown more of the common classes of 
round coal upon the market, but for these there is still a tolerably 
good demand for iron-making and steam purposes, and engine 
classes of fuel also move off tolerably well. ‘The average prices 
at the pit mouth remain at about 10s. for best coal, 8s. to 8s. 6d. for 
seconds, 6s. 6d. to 7s. for common coal, 4s. 9d, to 5s. for burgy. 
3s. 9d. to 4s. 3d. for good slack. 

The shipping trade continues only dull, and the depression in the 
home trade has caused a pressure to sell for shipment with the 
result that prices have shown rather a downward tendency. Steam 
coal delivered at the high level Liverpool is offered at 7s. 6d. to 8s., 
and at Garston about 7s. 9d. to 8s. 3d. per ton. 

For coke there is a fair demand at about late rates. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland iron market, held in Middlesbrough on Tuesday 
last, was firm in tone, and it seems clear that confidence in the 
future is on the increase. Politics, which used a few years since 
to have so great an affect upon the prices of iron as of other goods, 
now seem to have no effect whatever. Business men of all shades 
of opinion tacitly take it for granted that peace will reign through- 
out the civilised world for a long time to come, and that trade will 
not be hindered by war at all events. Even the deplorable 
condition of Ireland is not taken into account in estimating the 
fnture course of trade, which it is universally believed will grow 
and flourish in spite of all that Fenianism and lawlessness can do 
to stop it. 

There has been a good deal of anxiety to buy on the part of con- 
sumers, who believe that prices will not go lower, but makers are 
very chary about selling, especially for forward delivery. The 
principal business done passes, therefore, through the hands of 
merchants. The price of No. 3 g.m.b. was on ‘Tuesday 41s. 9d., 
f.o.b. Middlesbrough ; warrants could be had at 42s., and forge iron 
at 40s. 9d. 

The recent open weather has been very favourable for shipping, 
and more iron has been exported than could fairly have been 
expected for the time of year. The statistics showing the make 
for Noveinber, and the stocks at the end thereof, will be published 
during the week, and it is expected they will show a considerable 
diminution of the quantity held. Connal’s stocks continue to 
decline, there being 1592 tons less than last week, leaving a total 
of 174,882 tons. Ironfounders complain that there is a lull in the 
demand for their specialities, and that they still cannot make any 
profit. The manufactured iron trade is brisk, the weight of new 
orders booked being still considerably in excess of what is run off 
week by week. Plates have advanced 5s. per ton, and bars and 
angles are certain to follow. The following may be taken as the 

resent market prices, viz.:—Ship plates, £6 15s.; angles, £6 2s. 6d.; 
= £6 5s.; puddle bars, £4 2s. 6d., all delivered Middlesbrough, 
less 24 per cent. 

The steel trade continues very active, with a tendency to higher 
prices, 

The coal trade partakes of the general firmness, an average rise 
of 6d. per ton having taken place for manufacturing, and 1s. per 
ton for howsehold qualities. 

Purple ore is rather weaker in price, owing to second-hand 
holders being forced to sell. The price for favourite brands deli- 
vered Middlesbrough is about 18s. per ton. 

The shipbuilders are having a fine time of it. Everything at the 
moment seems to be in their favour—cheap material, moderate 
labour, plenty of orders, good prices, and it may be added, plenty 
of shipwrecks to pave the way for new work. The French are 
buying shipbuilding iron rather largely, and all their orders seem 
to be placed in Cleveland. The iron which has been delivered to 
and worked by them from that locality has, so far, given great 
satisfaction. 

Messrs. Westgarth and Co., who recently purchased the East 
Yorkshire Ironworks at Middlesbrough, have already commenced 
operations, and are about to build a pair of engines and a boiler. 
The Tees-side Iron and Engineering Company is also actively 
pushing on its preparations for starting its bar and angle mills, 
and are buying the materials they will require for this purpose. 

Mr. Wm. Pearson, now general manager of Abbot and Co.’s 
works at Gateshead, is going shortly to leave that position and 
become the London representative of the Tees-side Company. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE favourable nature of the bank return had a good effect upon 
the Glasgow iron market towards the close of last week. For some 
days previously the prices were slackening, but they then took an 
upward turn, which has been on the whole pretty well maintained 
this week. The speculative business done in warrants has been 
principally confined to transactions between some of the larger 
operators, the outside public taking very little interest at present 
in the market. The demand for makers’ iron for home consump- 
tion is large and steady. There has, however, been less inquiry 
from abroad, and particularly on American account. The shipments 
of pig iron for the past week have been comparatively small, chiefly 
on account of the severe weather, amounting to only 7131 tons 
as compared with 11,153 in the preceding week and 8062 in the 
Ts week of 1880. The falling off in the foreign de- 
mand the effect of sending more pig iron into store, up- 


wards of 3000 tons having been placed this week in Messrs, Connal 
and Co.’s stores, which now contain fully 620,000 tons, 

Business was done in the warrant on Friday morning at from 
51s. eight days and 51s. 14d. one month to 50s, 10d. cash, and in 
the afternoon at 50s. 9d. to 50s. Gd., again recovering to 50s. 10d. 
at the close. On Monday the market recovered considerably, busi- 
ness being done at 50s. 10d. to Sls. 1d. cash and dls, to 51s, 4d. 
one month, while the quotations in the afternoon were from 51s, 
to 51s. 34d. cash and 51s, 24d. to 51s. 6d. one month, Tuesday’s 
market was strong, with a fair business up to 51s. 6d. cash. On 
Wednesday the market was firm, with a good business up to 
51s. 9d. cash and 52s. one month. The market was also strong on 
Thursday, at 51s. 5d. to 51s, 9d. cash, and 51s, 11d. one month. 

The large demand for makers’ iron for home consumption has 
kept the prices steady, and the quotations are as follows :-—Cart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 59s, 6d.; No. 3, 52s.; 
Coltness, 60s. and 53s.; Langloan, 61s. 6d. and 53s. 6d.; Summerlec, 
59s. 6d. and 5ls. 6d.; Calder, 59s. and 52s. 6d.; Carnbroe, 53s. 
and 50s. 6d.; Clyde, 52s. and 49s.; Monkland, Quarter and Govan, 
ditto ditto; Shotts at Leith, 60s. and 53s.; Carron at Grangemouth, 
53s. 6d. (specially selected, 56s.) and 52s, 6d.; Kinneil at Bo'ness, 
50s. 6d, and 49s, 6d.; Glengarnock at Ardrossan, 53s. and 50s. 6d.; 
Eglinton, 52s. and 48s.; Dalmellington, 52s, and 48s. 6d, 

Up to the present date the shipments of pig iron from Scotch 
ports amount for the year to 528,600 tons, as compared with 
618,346 tons at the same time last year. The imports of 
Middlesbrough and Cleveland iron have been larger than last year, 
showing a present increase of 36,695 tons, 

The imports of Spanish ore have of late been smaller than usual, 
and arrivals have been much impeded by the tempestuous weather 
at sea. The same state of matters has also told upon the export 
trade in iron manufactures, the consignments of machinery, rails, 
&c., during the past week have been smaller than usual, 

There is a gratifying continuance of activity in the manufac- 
tured iron trade; prices of malleable iron, which were advanced 5s, 
we ton last week, are reported to be well maintained. The 

oundries are very busy, and additional contracts are in the market 

for locomotives. The cast iron pipe makers are likewise fairly 
active, and the manufacturers of tubes have more work than they 
can accomplish. In the hardware trade there has been rather less 
doing, as is usual towards the close of the year, except in the case 
of shipbuilding furnishings, which are in active demand. There is 
a full inquiry for rails. 

Since last report the volume of the coal trade has very materially 
contracted, a great fall having taken place in the shipmentin con- 
sequence partly of the bad weather; still, the clearances compare 
favourably with those of this time last year. At the collieries 
miners have for the most part been working steadily at full time, 
and in many places large ae are accumulating at the pit-heads, 
The home consumption of coals is somewhat unsatisfactory, and in 
some cases prices are a shade easier. 

The coalmasters of Lanarkshire held a meeting early this week, 
at which they reconsidered the wages question. The employers of 
the Hamilton district urged the necessity of deducting sixpence 
per day from the wages of the miners ; but the other masters could 
not agree to do this, and it is believed that Hamilton colliery 
owners will endeavour to carry out the reduction by themselves. 

In the Glasgow district the miners are endeavouring to restrict 
their work to eight hours per day, and in Fifeshire the men are 
working only five days per week. 

The first annual report of the Walkinshaw Oil Company, 
Limited, intimates a dividend of 5 per cent., and states that the 
works of East Fulton have been in full operation, while consider- 
able progress has been made with the opening up of the shale 
minerals at Walkinshaw. The directors have resolved to erect 
manufactories upon the property of the Duke of Abercorn, with 
—— they have arranged a satisfactory lease of ground for the 
works, 

The electric light has been introduced into the sorting room in 
the Edinburgh General Post-office. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

As I anticipated and stated in this column, the end of the 
recess will show that Wales is going in for most spirited railway 
and dock enterprise. I do not remember so many substantial 
enterprises on foot. First in importance is the Cardiff Dock. 
This is to abandon the proposed sea wall for reclaiming the Cardiff 
Flats, the cut or junction joining Roath Dock, and railways to con- 
nect, and instead to construct another sea wall, an extensive dock, 
and a cut or junction lock, and make and maintain four railways 
in connection. This completed, will give to Cardiff all the dock 
accommodation it can require, even at a much greater output of 
coal than now exists. 

Then there is the Newport Dock Company and negotiations with 
Sir George Elliott. The company first offered the Great Western 
Company to carry out extensions, and this being refused, overtures 
were made to the Alexandra Dock Company, Now the offer has 
been made to Sir George Elliott, who proffers certain terms for 
one-half, as follows :—£40 for first preferential; £12 for the 
second ; and £12 10s. for the original shares. Then there are the 
various railways, the Great Western for a new line into Merthyr ; 
Taff Vale for a line, and Rhymney for another. 

What with railway enterprises and the satisfactory state of the 
staple trades, Wales now enjoys a much more prosperous condition 
than it has known for some years. Both the iron and coal trades 
are marked by a steadiness and hopefulness that can but be regarded 
as satisfactory to owners and buyers. There is a fair even track 
pursued, with none of the old and deceptive bounds, and if one day 
a tendency is given in the coal trade towards a lowering price, it is 
soon seen to be caused by exceptional incidents, and firmness is 
regained. Last week, for instance, there was an accumulation of 
coal at the docks, on account of the tempestuous weather, and 
buyers were talking freely of falling prices, which I need not add 
were not realised. Prices remain very firm, and may be expected 
to improve. Increased docks and additional railways will lead on 
to larger outputs, but not I think to any more backward movement 
in price for best varieties. 

The total coal exports last week were about 120,000 tons. 

The formal opening of a new tramway at Cardiff took place 
last week, connecting Iplollands and Lower Grange Tom. 

Some more engineering work is opening out at Pontypridd, 
as it is the intention to embark there in an extensive course of 
sewerage, 

A good deal of interest has been shown during the week in the 
Board of Trade enquiry at Cardiff into the abandonment of the 
s.s. Matthew Curtis. The result has been the suspension of the 
master’s certificate. The vessel was stranded on the African coast, 
and on the approach of natives they were fired upon and the 
vessel abandoned. The evidence brought to bear was in a measure 
to prove that the natives were very amicably disposed towards the 
English. 

Serious damage to shipping and hindrance to trade have resulted 
from the late storms. Vessels were driven in all directions hoe 
the Welsh coast, or forced back into Penarth roads. I am glad to 
see that the French coal trade is improving. Larger freights than 
ordinary are being paid so as to insure quick deliveries, and a fair 
winter trade is secured. 

Blaenavon is to have a _new series of coke ovens of the Coppée 
patent. This will place Dowlais, Rhymney, and Blaenavon in the 
same category. Rhymney is in full activity, and the new mill for 
blooms works well. £370,000 are to be raised for fresh and hope- 
ful additions. Swansea is well occupied with patent fuel; 300 
tons were despatched last week, and in coal and metal the port is 
well placed. Large rail orders are under negotiation, and in tin- 

late more business has been done, though the make is not steady. 
lakers are somewhat incommoded, too, by the rise of tin bars, 
which necessitate a corresponding advance. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent- ofice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insuad 
of giving the proper number of the Specijication, The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 

finding the numbers of the Specification, 


Applications for Letters Patent. 


+," When patents have been “communicated” the 
*name and address of the communicating party are 
printed in in italics. 

22nd November, 1881. 

5091. GENERATING Heat, H. Defty, Middlesbrough. 

5092. Looms, J. Holding, Wheelton,. 

5093. TRAVERSE T. White, pon Headingley. 

5004. Brake Briocks, I. A. Timmis, London. 

5095. Bricks, &c., W. R Lake.—(W. W. Potts, U.S.) 

5096. ErecrricaL Commutators, W. R. Lake,—(F. 
Blake, Weston, U.S.) 

5097. Bepsrrap, A. J. Boult.—(0. Guin- 
chard, Geneva.) 

5098. Heatino Apparatus, T. F. Harvey, Dowlais, 

5099. HarvesTinc MacuINEs, hompson.—(C. 
H. McCormick, Chicago, U.S. 

5100. Rorary Esornes, J. Patten, San Francisco, U.S. 

5101. Hees for Boots, &c., A. Steenberg.—(A. 
Christensen and G. Lund, Denmark.) 

5102. Leap, &c., Hotpers, J. H. Johnson.—(J. Recken- 
dorfer, New York, U.S&.) 

5103, WATER, E. London. 

5104, Evecrric Batrerigs, A. M. Clar Fournier, 
France.) 

5105. Taps, W. 

5106. VeLocipepes, W. E. Price and W. D. Overton, 
Hampton Wick. 

5107. Horseshoes, E. Kimber.—(L. Bellainy, Canada.) 

5108. Curtinc Paper, E. Edwards.—{H. Gamichon, 
Paris.) 

23rd November, 1881. 

5109, Vacuum Brake, J. Gresham, Salford. 

5110. Motive Power, R. Hallewell, Blackburn. 

Warer Firtixos, J. R. Hargreaves, Haslingden. 

6112. Fitter Biocks, C. Abel.—(#. Kleeman, Germany.) 

5118. VELociPEpEs, W. Eades, Birmingham. 

5114. JacQUARD Macuines, A. Place, Macclesfield. 

5115. Loos, R. 8., E., and R. Collinge, Oldham, 

5116. INcanpescent Borners, H. J. Haddan.—(W. M. 
Jackson, Providence, U.S.) 

5117. Merrica. H. J. Haddan.—{ W. M. 
Jackson, Prov ip 8.) 

5118. Roaps, A Haddan, Salvat, 

5119. CLEANER, H. dan.—(H. 
Leipzig, Saxony.) 

5120. Scarves, A. Lemay, London. 

5121, Cuars, L. Field, Birmingham. 

5122. Iron, &., J. C. Bromfield, Brighton. 

5123. Vacuum Brakes, a a Aspinall, Inchicore. 

5124. Tip Vans, &c., E. Hora, London. 

5125. Screw Sranners, H. Waters, sen., and A. Vicker- 
staff, Birmingham. 

5126, HermericaL Vouraic Pitz, R. H. Brandon.— 
(C. A. Nystrom, Paris.) 

5127. Serrine, &., Pristinc Types, 8. Pitt.—(H. A. 
Burr, New York, U.S.) 

24th November, 1881. 

5128. Heexs of Boots, &c., W. Reid, Bristol. 

5129. Umprecias, R. H. Brandon.—(J. P. d’ Ara- 
gon, Paris.) 

5130. OpticaL InstruMENT, R. F. Woodford, Norwood. 

5181. Sewre Macurnes,J Imray.—(A. Boisard, Paris.) 
132. Tempies fur Looms, W. R. Lake.—(La Société de 
Tassigny Fréres et Cie., Reims.) 

5133. Printina, A. J. Boult.—(J. Méssmer, Vienna.) 

5134, Spinnino Woot, &c., W. T. Emmott.—(B. Appen- 

5135. MacHInerRy, leyan 
Bradford. wigs, 

51386. Stays, &c., D. Davies, London. 

5137. Pumpine Apparatus, A, M. Clark.—(C. W. Cooper, 
Brooklyn, U.S.) 

5138, TRAM-CAR Hi. Betteley, London. 

5139. TRICYCLEs, 

5140, SIGNALLING s, H. Cc. and H. A. 
C. Saunders, London. 

5141. Hatcutnea Ecos, C. E. Hearson, London. 

5142. Warminc, &c., Apparatus, L. A. Groth.—(C. 
Ostlund, Stockholm.) 

5143, Fire-ars, T. W. and H. Webley, Birmingham. 

5144, Biastina Rock, &€., E. Edwards.—(B. Wicker- 
sheimer and L. Pech, France.) 

5145. ArTiriciaL ParcuMent, &c., C. Weygang, South 
Hornsey 


25th November, 1881. 

5146. Pennotper, W. Hampton, Busby, and W. H. 
Gray, Partick. 

5147. Lamps, J. Darling, Glasgow. 

5148, PERAMBULATORS, &c., T, Steen, Ripley. 

5149. VeLocipepes, W. H. J. Grout, London. 

5150. Vesse.s, J. Imray. —(W. Kowalevsky, Moscow.) 

5151. SoLitarnes, &., A. B. Furlong, London. 

5152. Bopsrns, &c., J. H. and L. Wi son, Cornholme. 

5153. Suipways, J. "Thompson, Newcastle-on- Tyne, and 
G. Cooper, Penarth. 

5154. Borr.e, &c., Stoppers, H. Barrett, London. 

5155. MINERAL Sv! Bstances, T. H. Cobley, Dunstable. 

5156. Rotary Enornes, A. Brossard, Swansea, 

5157. Too, J. McClure, Belfast. 

5158. INDICATING APPARATUS, A. _ Turner, Worcester. 

5159. GaLvanic B. Crompton and D, 
G. Fitz-Gerald, London. 

5160. Coat-cuttine, J. R. Bower, Moor Allerton, A. 
Pflaum, Potternewton, and J. T. Tannett, Leeds 

5161, Rippep Hose, &c,., W. Raven, Leicester. 

5162. VENTILATING BUILDINos, F. Lénholdt, London. 

26th November, 1881. 

5163, Two-wHEELED CarRiAces, J, M. Stuart, London. 

5164, Lawn-rennis Poues, E. Haskell, London. 

5165. DisLopGine APPARATUS, D. Voss, London. 

5166. Sewina Macurnes, H. J. Haddan, —(D'A. Porter 
and T. H, White, Cleveland, U.S.) 

5167, WooLLEN Faprics, Hi. A. Bonneville.—(4. L. 
Pollet, Roubaix, France.) 

5168. SCREW Buttons, E. A, Brydges.—(B. Fischer, 
Stuttgart.) 

5169. Speep Recutator, W. W. Girdwood, London, 

5170. Drawine, &c., Frames, R. Andrews, Bessbrook, 
5171, Brewrneo, A, Kinder, London. 

5172. WaTeR-cLosets, C. Pieper. —(R. Henneburg and 
A. Herzberg, Berlin.) 

5173, Enornes, W. A. Barlow.—(@. Ritz and A. Nebele, 
Gmiind, Germany.) 

5174, WASHING, &c., Faprics, L, Webster, Dewsbury. 

5175. Speep Recorver, dD. Young, London. 

5176. Steam Borters, J. Harrison, Jarrow-on-Tyne. 

5177. Rerropucine Views, B. C. Le Moussu, London. 

5178, Enornes, J. Shaw, Hightown. 


28th November, 1881 
5179. Renperinc Harmiess Fire-pamp, D. R. 
Jenkins and G. Treharne, Aberavon 
5180. WasHina Macuines, T. Bradford, 
5181. ArtiriciaAL Lieut, R. Simmonds, G 
5182. Borers, W. Mather, Newark-on-' bent, Cc. 
5 URIFYING WATER nee hy 
5184, Kxoss, E. W. Buller, Birmingham. 
5185. Lamps, E. G. Brewer. Waterhouse, U.8.) 
5 Pearson, Leeds. 
5187. Looms, R. and R. ‘iekers, Burnley. 


5188, Looms, J. Bullough, 

5189, PorreRyWARE, J. rton, Glasgow. 

5190. Securtne Knoss, &c., Harper, London. 

5191. Heatine APPLIANCES, A. C. Henderson.—(C. 
Masson-Roigueau, Paris.) 

5192. Gun BarReELs, W. C. Stiff, Birmingham. 

5193. &., W. H. Price, Wrexham. 

5194, Pen, F. Wirth. —(E. Spindler, Chemnitz.) 

5195. Gas "Reou.ators, J. Ungar, London. 

5196. Cocks and VALVES, D. R. Ashton, ‘Clapton, and 
J. N. Sperryn, Brixton. 

5197. MALLEABLE Iron, W. R. Lake.—(@. Beales, U. 

5198, ELectric CURRENTS, Cc. W. Biggs and W. W 
Beaumont, London. 

5199. Disinrectinc Composition, A. M, Clark.—(P. 
Schlosser, Paris.) 

5200. Gas-BURNEKS, W. Snelgrove, Melksham, 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
5116. Ixcanpescenr Burners, H. J. Haddan, Kensing- 
ton, London.—A communication from W. M. Jack- 

son, Providence, U.8.—23rd November, 1881. 

5117. Merricat Carsurerrers, H. J. Haddan, Ken- 
sington, London.—A communication from W. M. 
Jackson, Providence, U.8.—23rd November, 1881. 

5127. Sertine, &c., Printine Types, 8. Pitt, Sutton.— 
‘A communication from H. A. Burr, New York, U.S. 
—23rd November, 1881. 

5137. Pumprne Apparatus, A. M. Clark, Chancery-lane, 
London.—A communication from C. W. Cvoper, 
Brooklyn, U.S —24th November, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

4366. Propetters, F. A. Whelan, Walterton-road, 
Paddington, London.—29th October, 1878. 

4755. TREATING CopPER Orgs, T. H. Cobley, Dunstable. 
—22nd November, 1878. 

4761, Heatino Apparatus, R. R. Gibbs, Liverpool.— 
22nd November, 1878, 

5018. Exasric Compounn, J. Burbridge, Tottenham. — 
7th December, 1878. 

5116. Drain Provens, R. Knights, Harleston.—13th 
December, 1878. 

4778, ORNAMENTAL PILe J. 8. Templeton, 

Glasgow.—23rd November, 1878. 

4773. Datina Sramps, G. K. Cooke, Fleet-street, Lon- 
don. —23rd November, 1878. 

4787. Benpinc CorruGaTep Metal, C. F. Elliott and 
J. Bayley, Liverpool,—25th November, 1878. 

I. Brown, Edinburgh.—26th November, 


, Lamps, F. J. Water- 
street, Liverpool. —28th November, 1878 

4856. Fasrics, E. A. Lheureux, Boulevard St. Denis, 
Paris. —28th November, 1878. 

4876. Weavers’ Harness, W. R. Lake, Southampton- 
buildings, London. —29th November, 1878 

5006. Tramways, H. Ciotti, Bois Colombes, Paris.— 
6th December, 1878. 

4794. Sarery Fuse, A. Lanyon, Redruth.—25th Novem- 
ber, 1878. 

4814. Tramways, &c., W. L. Thompson and C, C. 
Rogers, London.—26th November, 1878. 

4852. Propucina Luminous Errects, J. N. Aronson, 
Bedford- -row, London.—26th November, 1878, 

4900. W. R. Lake, -build- 
ings, London.— 30th November, 1818. 

4913. Warer-cLosets, 8. 8. Hellyer, Newcastle-street, 
London.—2nd December, 1878. 

4940. TasLe Cutiery, J. N. Mappin, Mansion House- 
buildings, London. December, 1878, 

4818. Stipinc Tastes, F. H. F. Engel, “Hamburg.— 
26th November, 1878. 

4826, Cuair, J. W. Benn, City-road, Lon- 
don —27th November, 1878. 

4839. Sroprinc Bott Les, &e , D. Rylands, Ardsley.— 

7th November, 1878. 

4849. Vatve Sears, H. J. Haddan, Strand, London.— 
28th November, 1878. 
4858. SuspenpeRs, H. J. Haddan, Strand, London.— 
28th November, 1878. 
854. Firrertnc Apparatus, P. A. Maignen, Great 
Tower-street, London.—28.th November, 1878. 


Patents on_which the Stamp Duty of 
£100 has been paid. 


3999, GRaTE- G. L. Shorland, Stretford-road, 


}, 


4175. Sopa, Db. Mond, Northwick.—4th 
December, 1874 

4004. EXTRACTING Apparatus, G. W. pr Water- 
street, Liverpool.—30th November, 1874. 

4012. SarEty Apparatus, H. A. Davis, Appleby- -road, 
Dalston.—24th November, 1874. 

4174. Reapine, &c., MACHINES, R. Hornsby, J. E. 
Phillips, J. re and G, T. Rutter, Grantham. 
—4th December, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 16th December, 1881. 
3155. Foc A. Kelday, London.—20th July, 
1881. 


3159. Suavina Apparatus, L. A. Groth, London.— 
Com. from A. C. T, Adam.—26th July, 1881. 

3163. Vacuum Apparatos, F, H. F. Engel, Germany. 
—A communication from Niederberger and Co.— 
20th July, 1881. 

$166. ELectric Lamps, W. Morgan-Brown, London.— 
Com. from G. P. Harding.—20th July, 1881. 

$167. Perroratina CHEQues, &c., R. Doukin, London. 
—20th July, 1881. 

8170. Cootine, &c., Arr, R. R. Gibbs, Liverpool.— 
21st July, 1881. 

3172, Sou &c,, T. Bassnett, Liverpool. 
—2lst July, 1 

3180. G. Smith, Russell-street, Eccles.— 
July, 1 

$186. SPEED M. Havelock, Newcastle- 
upon-Tyne.— 21st July, 1881. 

3187. ELecrric Lamps, W. R. Lake, London.—Com. 
from J. V. Nichols.—21st July, 1881. 

$189. ELecrric Lamps, W. R. Lake, London.—A com- 
munication from H. 8. Maxim.—2lst July, 1881. 

3191. RupBer-Facep Type, G. K. Cooke, Lon- 
don.—22nd July, 1881. 

3192. Leatuer, E. Wilson, Exeter.—22nd 
July, 1881. 

Sc G. M, Hardingham, London.—22nd 

ul 

$199. CaRRiAGE, J. N. Rowe, Rockland, 
U.8.—22nd July, 1881. 

8200. Drivinc Mecuaniso for TricycuEs, A. Burdess, 
Coventry.—22nd July, 1881. 

$210. Licutine, &c., Lamps, W. H. Stokes, Birming- 
ham.—22nd July, 1881. 

G. Singer, Coventry.—22nd July, 


$215, CENTRIFUGAL MAcuHINEs, J. H. Johnson, London. 
—A communication from i. Société dite Raffinierie 
de St. Ouen.—22nd July, 1 

$255. WATERPROOF Beps, B. Genn, Ely.—- 
26th July, 1881 

$286. Distnrectinc AGcent, R. E. Goolden and A. 
Mackay, Southwark.—27th July, 1881. 

$298. Srwine Macuing, D. Mills, Philadelphia, U.5.- 
28th July, 1881. 

$299. FLOATING Graves, W. Hunter, Bow-road, Lon- 
don —28th July, 1881. 

3399. INTERMITTENT Srrxons, A. T. Bean, Cannon-row, 
London.—5th August, 1881. 

3491. FLAT-HEADED NAlILs, G. Klug, Glasgow.—A com- 
munication from C. Meier.—12th August, 1881. 

4202, ELecrric Lamps, J. W. Swan, Newcastle-on- 
Tyne.—29th September, 1881. 


4218, Minerau Pyrires, &c., J. R. Francis, Swansea.— 
Com. from H. Wurtz.—30th tember, 1881. 

4241. Bone Brack, A. W. L. Reddie, London.—A com- 
— from R. A. Chesebrough.—30th Septem- 

er, 1881 

4249. UmBrewas, J. Miniére, Paris.—1lst October, 1881. 

4284. &c., G. T. Beilby, Mid-Calder. 
—8rd October, 1881. 

4298, SECURING Botts, W. R. Lake, London.—A a 
munication from G. B. Taylor, J. Wood, and B, 8 
Clark.—4th October, 1881. 

4392, MacuINERY, 8. Fingland, Hawick.— 
10th October, 1881. 

4442. Securine &c., C. Ezard, Manchester. 
—12th October, 1881. 

4480. UmBre.ias, &c., W. P. Thompson, London.— 
Com. from M. J. Ganilh.—14th October, 1881. 

4544. ManuractoreE of Hyponirric ANHYDRIDE, E. 
Turpin, Paris.—18th October, 1881. 

4607. MAGNETO-ELECTRIC MacuiNes, H. F. Joel, Dals- 
ton.—2lst October, 1881. 

4683. Rattway, &c., Wacons, R. Hudson, Gildersome. 
—26th October, 1881. 

4711. Ficurep Fasrics, J. Makin and J. E. Johnson- 
Ferguson, Bolton.—27th October, 1881. 

4713. Ficurep Fasrics, J. Makin and J. E, Johnson- 
Ferguson, Bolton.—27th October, 1881. 

4797. TeLerHonic CABLES, L. Gore, New York, 
U.S.—2nd November, 1881. 

4949. UncoupLine Apparatus, C. F. C. Morris and F. 
H. Bennett. London.—11th November, 1881. 


Last day jor fling opposition, 20th December, 1881. 


$148, Sream Enoines, W. R. Lake, London.—A com- 
munication from D. Renshaw and H. T. Litchfield. 
—19th July, 1881. 

$217. Catcnes for Bracetets, E. P. Wells, London.— 
23rd July, 1881. 

$220. Looms, C. T. Bradbury, amg and R. H. 
Harrison, Dukinfield.—23rd July, 1881. 

$227, CHANGEABLE Lasts, J. Fiel fen Keighley.— 
23rd July, 1881. 

$259. Funnezs, C. D. Abel, London.—A communication 
from O. Petzold.—26th July, 1881. 

$261. Giazinc Apraratos, T, W. Helliwell, Brighouse. 

—26th July, 1881. 

$271. Guasses, &c., A. McLaren, London.—26th July, 

1881. 


$284. SepaARATING GLYCERINE, F. J. O'Farrell, Dublin. 
—27th July, 1881. 

$294. MustcaL Instrument, W. F. Schmoele and A. 
Mols, Antwerp.—27th July, 1881. 

3296. Connectors, &c., Alexander, London.— 
Com. from A. J. Violette.—28th July, 1881. 

3302. Furnaces, C. Pieper, Gneisenau-strasse.—Com. 
from A. Faber.-—28th July, 1881. 

$305. DispLayinc Execrric Licut, Sir C. T. Bright, 
London.— 28th July, 1881. 

$315. SUBMERGED PRopeELLERS, P, Amati, Nice, France. 
—30th July, 1881. 

3362. Erecrric Lamps, J. Hopkinson, London.—3rd 
August, 1881. 

$371. VeLocipepes, F. Wirth, Frankfort-on-the-Maine. 
—Com. from P. Praechter.—3rd August, 1881. 

8379. Davine Apparatus, E. G. Brewer, London.— 
Com. from F. Stormer.—4th August, 1881. 

3386. ELecrric Orcan, W. F. Schmoele and A. Mols, 
Antwerp.—4th August, 1881. 

3410. FirEproor Documents, J. R. Meihé, London.— 
Com. from L. Frobeen. —6th August, 1881. 

3453. Enaine, H. A. Bonneville, London.—A commu- 
nication from F. Roland.—9th August, 1881. 

$544. Staa Apparatus, E. F. Jones, Middlesbrough- 
on-Tees.—16th August, 1881. 

3584. SuLpuur, &c., W. Clark, London.—Com. from C. 
Girard and J. A. Pabst.—17th August, = 

3600. TakiNG-orF Apparatos, H. T. L. Wilkinson, 
Clerkenwell.—18th August, 1881. 

8666. Steam Pipes, W. D. and 8. Priestman, Kingston- 
upon-Hull. —23rd August, 1881. 

$732. CHemicaL Processes, A. M. Clark, London.— 
Com, from A. Michaud.—26th August, 1881. 

$858. Dirrusinc Licut, J. Wetter, New Wandsworth. 
—Com. from W. Wheeler.—5th August, 1881. 

3958. Srarcu Suaar, P. Jensen, London.—Com. from 
F. Soxhlet.—13th 1881. 

4125. Comprnc Woot, J. F. Harrison, Bradford.—24th 
September, 1881. 

4171. PortaBLe Hypravuiic Cranes, C. R. Parkes, 
Millwall.—27th September, 1881. 

4186, GERMAN Yeast, G. W. = Nawrocki, — 
Com, from C. Paul 881. 

4197. UMBRELLas, J. Minigre, Paris.—29th 


1881. 

4257. Gas-HEATING Stoves, J. Wadsworth, Manchester. 
October, 1881. 

4268. Traction Enornes, W. Wilkinson, Wigan.—lst 
October, 1881, 

4332. Mortise Locks, E. de Pass, London.—Com. from 
A. H. Elliott.—5th October, 1881. 

= Srreer Lamps, A. W. Calvert, Leeds.—5th Octo- 

er, 1881 
bag Gas Sroves, T. Fletcher, Warrington.—6th Octo- 
ery 1 . 

4366. Brake Apparatus, G. Westinghouse, jun., King’s 
Cross, London.—7th October, 1881. 

4439. Execrric Lamps, J. Jameson, Newcastle-on- 
Tyne.—12th October, 1881. 

4456. Furnaces, W. Black, South — and T. Lar- 
kin, East Jarrow. —13th ‘October, 1. 

4458. Vacuum Ww. Akester, Glasgow.—13th 
October, 1881 

4462, Macuinery, J. Gill, Edinburgh.—13th 
October, 1881. 

4472, ELECTRIC Meter, C. V. Boys, Wing, near Oak- 
ham.—-13th October, 1881. 

4515. CoLp AIR APPARATUS, J. Sturgeon, Liverpool, 
and J. W. de V. Galwey, Warrington.—17th October, 
1881. 

4526. Stoves, P. Everitt, Great Ryburgh, and A. Bar- 

» Norwich.—17th October, 1881. 

4531. Marrers, J.’ A. Dixon, Glasgow.— 
Com. from C. Keenig.—18th October, 1881. 

4552. Dynamo Macuines, P. Jensen, London.—Com. 
from T. A. Edison.—18th October, 1881. 

4556. AXLE Bearinas, P. M. Justice, London.—A com- 
munication from L. Bastet.—18th October, 1881. - 
4562. J. H. Kitson, Leeds.—19th Octo- 

ber, 1881. 

4576. Meters, E. G. Brewer, London.—A communica- 
ten from T. A. Edison.—19th October, 1881. 

4578. SELF-FEEDING Stoves, W. A. Barlow, London.— 
Com. from F, Lonholdt.—19th Octoder, 1881. 

4615, Fastener for Warst Betrs, L. Dee, Golden- 
square, London.—2lst October, 1881. 

4616. Dryinc Apparatus, M. E. G. Finch-Hatton, 
Haverholme Priory, and R. Thorpe, Evedon.—2lst 
October, 1881. 

4673. Mixing Macurnery, J. Melvin, Glasgow.—25th 
Octoder, 1881. 

4676. Wire Ropes, J. Hodson, St. Helens. —25th Octo- 
ber, 1881. 

4686. Knitrep Fasrics, J. Imray, London.—A com- 
munication from O. Viett.—26th October, 1881. 

4720. Freezinc Apparatus, J. Chambers, New Zea- 
land.—28th October, 1881. 

4733. CARRIAGEs in Twist Lace Macuines, J. R. Han- 
cock and W. Smith, Nottingham.—29th October, 1881. 

4760. Factiitatine the Removat of Yeast, P. Smith, 
Sevenoaks.—3l1st October, 1881. 

4776. CARTRIDGE CasEs, G. Kynoch, Witton, near Bir- 
mingham.—Ist November, 1881. 

5004. Securmna Tues, W. R. Lake, —Com. 
from J. A. Reed.—15th November, 1 

5116. INcaNDESCENT BuRNERS, H. J. Haddan, London. 
—Com. from W. M. Jackson.—23rd November, 1881. 

5117. METRICAL H. J. Haddan, London. 
—Com. from W. M. Jackson.—23rd November, 1881. 

5127. SETTING, Tyee, 8. Pitt, Sutton.—A commu- 
nication from H. A. Burr. —23rd Now ember, 1881. 

5137. PumMpina Liquips, A. M. Clark, London.—Com. 
from C. W. Cooper.—24th November, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 25th November, 1881.) 

2340. Screw Prope.iers, T. Turton and G. Allibon, 
Liverpool.—27th May, 1881. 

2354. Pump, &c., for Perroteum Lamps, B. B. Schnei- 
der, Orange, U.8.—28th May 'y, 1881. 

2359. FILTERING APPARATUS, J. F. N. Macay, Chancery 
lane, London.—28th May, 1881. 

2363. CLEANING MILK VESSELS, S. J. Pocock, Vauxhall 
—30th May, 1881. 

2367. Water Mertens, J. €. Dennert and G. G. Lind, 
Altona.—30th May, 1881. 

2368. Carts, Specht, Hamburg.—30th May, 
1881 


2372. ActuaTING SicNAxs, B. C. Scott, Regent's Park, 
London.—30th May, 1881. 

2392. Harrow, J. McKinley, Coleman- -street, London. 
—3lst May, 1881. 

2403. Parnt, &c., D. Brown, Falmouth, and R. Mitchell, 
Combe Hill, near Devoran.—31st May, 1881. 

2408. Forcinc Water, &c., A. Clark, Lancaster-gate, 
London.—3lst May, ‘iss1. 

2431. RaiLway SIGNALLING Apparatus, T. M. Ford, 
London.—2nd June, 1881. 

2484. Looms, G. H. Smith, Manchester.—2nd June, 
1881. 


2453. Roapways, J. Herd, Birmingham.—3rd June, 
1881. 


2456. AXLE-BoxeEs, &c., J. Bottomley, Manchester. a= 
4th June, 1881. 

2509. Roses of WATERING Cans, J. Ludlow, Birming- 
ham.—9th June, 1881. 

2512. Borrte Wrappers, H. J. Haddan, Strand, Lon- 
don.—9th June, 1881. 

2514. Hatcnway Doors, H. J. Haddan, Strand, Lon- 
don.—9th June, 1881. 

2805. Deap-ryes, &c., H. J. Haddan, Strand, London. 
—2ith June, 1881. 

2963. CooLInG T. King, Clayton-square, 


Liverpool.—6th July, 1 
Philadelphia, U.S.— 


2998. &c., A. L. 
jth July, 1881. 

3619. Purrrication of Coat Gas, C. C. Walker, Lilles- 
hall, and W. T. Walker, Highgate.—19th August, 


1881. 
3911. J. Wetter, New Wandsworth.—9th 
September, 1881. 


(List of Letters — which passed the Great Seal on 
e 29th November, 1881.) 

528. Sawine &c., P. Gay, Boulevard St. Denis, 
Paris.—7th February, 1881. 

2099. Se_r-stoppinc Beaminc Macutnes, 8. Cook, sen., 
Bury.—13th May, 1881. 

2366. Sewinc Macuine Covers, F. H. F. Engel, Ham- 
burg.—30th May, 1881. 

2377. Frxincs, E. J. T. Digby, Hammersmith, Lon- 
don.—31st May, 1881. 

2383. Grinpine, &c., SurFaces, F. McDonald Robert- 
son, Croydon, and R. R. Gubbins, New Cross.—31st 
May, 1881. 

2396. Wire Bep Bortroms, H. Orth, Washington, U.S. 
—3lst May, 1881. 

2402. Exrectric Lamps, G. Hawkes, London, and R. 
Bowman, Ipswich.—3lst May, 1881. 

2406. VentTiLators, W. Chrystal, Commercial-road, 
London.—81st May, 1881. 

2411. TRaNsMITTING Motive Power, J. Aylward, Bir- 
mingham.—lst June, 1881. 

2414. MILanalseE, J. A. Sparling, Highgate, London.— 
1st June, 1881. 

2421. MusicaL Instruments, W. E. Evans and R. W. 
Jarrett, London.—lst June, 1881 

2429. Hammerinc Merats, H. Mainwaring, Manches- 
ter-—2nd June, 1881. 

2438. CLEANING Corton SEED, G. Welburn, Grovehill. 
—2nd June, 1881. 

2448. TREATING CEREAL, E. Martin and R. Benns, 
London—3rd June, 1881. 

2477. Bett Cuasp, A. M. Clark, Chancery-lane, Lon- 
don.—7th June, 1881. 

2483. Feepinc Apparatus, A.C. Henderson, Holborn, 
London.—8th June, 1881. 

2511. Horse-rakes, J. Huxtable, Brayford.—9th Juice, 
1881 


2513. BorrLe Wrappers, H. J. Haddan, Strand, Lon- 
don.—9th June, 1881 

2516. Jacquarp J. Brentnall, Mansfieid.— 
—9th June, 1881. 

2531. BREECH-LOADING SMALL-aRMS, E. James, Bir- 
mingham.—10th June, 1881. 

2532. Evecrric CaBues, G. E. Gouraud, Lombard-street, 
Londun.—10th June, 1881. 

2534. Section Knives, T. Heiffor, Paradise-square, 
Sheffield.—10th 1881. 

2545. h, Frankfort-on-the-Main.—11th 
June, 1 


= ‘Wart Taps, A. Harvey, Glasgow.—13th June, 
188 

2565. , E. J. Lewis, Reading.—13th June, 
1881. 


2567. REGULATING Apparatus, E. P. Alexander, Lon 
don.—13th June, 1881. 

2623. Faciuitatinc Apparatus, I. Bell, F. G. M. 
Stoney and W. E. Rich, London.—16th June, 1881. 
2669. Gas Retorts, G. Anderson, Great George-street, 

London.—18th June, 1881. 
2683. Tubes, W. E. Everitt, Birmingham.—18th June, 
1881 


2693. ComBInG Fiax, J. C. Mewburn, Fleet-street, 
London.—20th June, 1881. 

2699. Pressinc Macuinegs, W. Lorenz, Germany.—20th 
June, 1881. 

Caps, W. Lorenz, Germany.—2lst June, 


Borters, H. H. Lake, Southampton- 
London.—21st June, 1881. 

2722. Sewinc Macumines, W. R. Lake, Southampton- 
buildings, London.—2lst June, 1881. 

2725. Forminc Movutps, F. Ley, Derby.—2lst June 


2739. DistrisutTinc Apparatus, H. E. Newton, Lon- 
don.— 22nd June, 1881 

2773. Spinninc Macurnery, A. M. Clark, Chancery- 
lane, London.—24th June, 1881. 

2783. Kits, T. Carder, Chudleigh.—25th June, 1881. 

2792. CARRIAGES, A. E. Dalzell, Pall Mall, London.— 
25th June, 1881. 

2821. Supptyinc Arr to Lamps, C. W. Torr, Birming- 
ham.—28th June, 1881. 

2889. ComBINATION Bep, C. W. Torr, Birmingham.— 
2nd July, 1881. 

3035. Merauuic-Fasric, G. W. von Nawrocki, Berlin. 
—1llth July, 1881. 

W. Allan, Sunderland.—18ih July, 
188 


3127. SILK-DRESSING MACHINERY, A. Greenwood, Leeds. 
—18th July, 1881. 

3250. Stream Cookine ApraRatus, D. Grove, Berlin.— 
25th July, 1881. 

3256. Pumps, H. H. Lake, Southampton-buildings, 
London.—26th July, 1881. 

$262. TExTILE Fasrics, < Knowles, Mosley-street, 
Manchester.—26th July, 1881. 

$275. Encrnes, R. Ord, Devizes.—26th July, 1881. 

3301. Licutine Gas, E. B. Burr, Walthamstow.—28th 
July, 1881. 

8384. Ixpicators, J. C. Mewburn, Fleet-street, Lon- 
don.—4th August, 1881. 

3407. CHuRNs, N. Stewart, Hayward’s Heath.—6¢th 
August, 1881. 

3483. ELEcrric Conpuctors, E. G. Brewer, Chancery- 

lane, London.—1l1th August, 1881. 


3594. TARGETS, H. J. Haddan, Kensington, London.— 
18th August, 1881. 

3595. PIANOFORTES, C. Collard, Oval-road, Camden 
Town, London.—18th August, 
199, C. Lever, Bowden.—18th August, 1881. 


| 
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3602. Fruits, A. J. M. Bolanachi, Wes 
Dulwich —1Sth August, 1881. 
3620. Dresstnc ENAMELLED Bricks, &c., J. Craig, 
Kilmarnock.—19th August, 1881. 
3636. Sick REEts, C. W. Maconchy, Templeogue.—20th 
August, 1881. 
$691. Agrtat Navication, A. L. Blackman, South- 
ampton-buildings, London.—24th August, 1881. 
$826. Dust Pans, E. L. and M. A. Dietz, Oakland, U.S. 
—2nd September, 1881. 
3839. Frre-c rates, C. D. Abel, Southampton-buildings, 
London.—3rd Septem ber, 1881. 
N«TRo-CELLULOSE, 8. Pitt, Sutton.—6th Septem- 
er, 18S1. 
3876. Sewrsc Macutnes, W. R. Lake, Southampton- 
buildings, London.—7th September, 1881. 
4004. Cases for Pencits, W. R. Lake, Southampton- 
buildings, London.—16th September, 1881. 
4019. GeneRatinc Dynamic Evectricity, G. E. Dering, 
Lockleys.—1l7th September, 1881. 
4041. Grass Borries, H. Codd, King William-street, 
London. —19th September, 1881. 
Conpensinc Heat, H. Defty and C. C. Braith- 
waite, London—20th September, 1881. 
75. Woopen Boxes, J. Womersley, Norwich.—2lst 
September, 1881. 
4110. Frre-arms, H. H. Laxe, Southampton-buildings, 
London.—23rd September, 1881. 
4168. GovERNING APPARATUS, W. P. Thompson, High 
Holborn, London.—27th September, 1881. 


List of Specifications published during the 
week ending November 26th, 1881. 

_1669, 10d.; 1689, a; ; 1692, 6d.; 1719, 6d.; 1728, 1s.; 
L3 177 1777, 


10d.; 18 1805 ; 1806, 6d.; 1807, 6d.; 
1809. Sd.;'1810, 6d.; 1811, 4d; 1813, 2d.; 1814, 1s; 
1815, 6d.; 1816, 6d.; 1818, 6d.; 1819, 2d.; 1820, 4d.; 


1832, 2d.; 1834, 6d.; 1S: 2d. 
1839, 2d.; 1840, 6d.; 1841, 2d.; 1842, 6d.; 1848, 2d.; 
1846, 1s. 2d.; 1847, 4d.; 1848, 6d.; 1849, 2d.; 1850, 6d.; 
1851, 6d.;°1852, 2d.; 1853, Sd.; 1854, 6d.; 1855, 6d.; 
1856, 6d.; 1858, 6d.; 1859, 4d.; 1860, 6d.; 1861, 4d.; 
1865, 6d.; 1866, 2d.; 1867, 2d.; 1869, 2d; 1870, 6d.; 
1871, 8d.; 1872, 6d.; 1873, 6d.; 1°74, 2d.; 1878, 6d; 
1885, 6d.; 1888, 6d.; 1891, 6d.; 1893, ;4d.; 1898, 64; 
1911, 2d.; 1929, 6d.; 1931, 2d; 1964, 6d.; 1994, 6d.; 
2016, 4d.; 2017, 2d.; 2235, 2d.; 2312, 4d.; 2663, 6d.; 


3061, 6d.; 3565, 


*.* Specifications will be forwarded by es from 
the Patent-office on receipt of the amount of price and 
ee. Sums exceeding 1s. must be remitted by 
t-office order, made payable at the Post-office, 5, 
h Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southamp Shancery-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1669. Type Serrmnc anp DisTRIBUTING APPARATUS, 
H. Springmann.—l6th April, 1881.—(A communica- 
tion from EB. W. Brackelsberg.) 10d. 

The apparatus comprises three main parts, viz., the 
type case, the setting mechanism, and the dutebating 
mechanism. All these parts are placed at an incline, 
so that the types will slide commend in the channels 
within which they are contained. The setting 
mechanism is a device which is movable on guides at 
a right angle to and in front of the type channels, 
so that it may be brought opposite to any one of the 


channels for the purpose of ejecting a 
case which is toit. The 
anism comprises principally a distelbating race 
for the reception of the line or lines to be decomposed, 
and the parts serving to correct the position of the 
mechanism, and to eps the front type from the 
distributing race into the corresponding type channel. 


1676. Improvements 1s SeconpDaRY ELECTRIC OR 
Gatvanic Batteriss, J. H. Johnson.—l6th April, 
1881.—{A communication from C. A. Faure.) 6d. 

The patent refers more to the manner of securing 
the layers of the active substance in the secondary 


battery than to a new application. The figure shows 
the form now adopted—A showing the lead plate, B 
the minium, C the felt; M is a strip of india-rubber 
to make a good joint so as to make a series of cells. 
1692. Distance RecisTER FOR CONVEYANCES, W. 
Thompson and A. Morten.—19th April, 1881. 6d. 
This consists, First, in the distance registering 
portion of the apparatus, of the combination of a 
sprocket or a chain gear, kept taut by riding rollers 
actuated by a cam gear and levers fixed to the axle- 
tree with an indicating band and dial, an endless band 
or chain, or a wheel with figures marked thereon, 
together with subsidiary apparatus; Secondly, in the 
distance, stamping, printing, or perforati portion of 
the apparatus, of the combination of a sprocket or chain 
gear, kept taut'by riding rollers, and actuated bya cam 
gear he levers fixed to the axle-tree with an —— 
and receiving, stamping, perforating, or printing rollers 
and push levers. 


1689. Sprexinc anp Twistinc Frames, J. Brskine.— 
19th April, 1881. 
This relates to the application and use of a centri- 


| 


fugal guard A to the underneath surface of the thread 

plate and above each bobbin or spindle. 

1719. Benpinc, BuRNING, STAINING, AND ANNEALING 
Gass, AND BURNING ‘ART oR Porrery, D. 
and W. H. Thompson.—20th April, 1881. 6d. 

This consists ly in the application and use of 
illuminating or other and atmospheric air, 
combined before entering the kiln or furnace, and 
without the use of additional or mechanically supplied 
cengee to either the gas or oy for bending, 

and ling glass, and burning art 
tiles or pottery. 


1728. ManvuracruRE oF Bases OF ARTIFICIAL 
Teeru, A. M. Clark.—20th April, 1881.—(A com- 
munication from J. Duchesne.) 1s. 

This consists essentially in an apparatus for the 
manufacture of bases for artificial teeth of celluloid, 
india-rubber, or other plastic material of the construc: 
tion and arrangement of the flask made in two parts, 
fitted together with a tongue and groove joint, and 

ed in such manner as to permit of producing 
articles of the same or different colours or materials. 


1766. Ree. Firrmncs ror FisHinc-rops, &c., W. 
Hardy.—23rd April, 1881. 6d. 

consists, First, in reel fittings for nisi: 
comprising a slide guide or double slot for the back of 
the reel to slide in, provided with a snap action bolt to 
let the reel in or out at will ; Secondly, in the arrange- 
ments of the rod section joints, consisting in locking 
the joints by a k arrangement wound spirally 
round the 


~ AND TvusEs oF SPINNING MACHINERY, 
&c., J. H. and L. Wilson.—25th April, 1881. 6d. 
This consists in st: ening and protecting the 
bobbins and tubes used in preparing spinning and 
doubling machinery by the application thereto of 
their metallic ferules, hoops, 


1773. ConTRoLunc THE AccuRACY OF SIGHTING AND 
Am Rirce Dritt or Practice, R. Morris.— 
—25th April, 1881. 6d. 

This consists, First, in providing an easily attachable 
and detachable inner — to one rifle for —— 
very small cartridges to be fired thereby; 
Secondly, in providing a screen or target to be 
at a short distance from the men marked with bull’s- 
eyes, and with division lines for indicating the points 
at which the bullets should pass through with correct 
sighting and aiming. 

1774. Drivinc Gear or Tricycies, 7. Townsend.— 
25th April, 1881.—(Not proceeded with.) 2d. 

This relates to improvements in driving gear of 
tricycles by which eee driving power may be trans- 
mitted to both the main wheels of such machines, 
either backwards or forwards, in such a manner that 
either of the wheels may run faster or slower than 
the other, in order to give greater facility in turning 
corners. 


1777. or Pires on Tupes, R. Punch.—25th 
April, 1881.—{ Not proceeded with.) 2d. 

This relates to a contrivance for conn two con- 
centric lengths of a system of pipes or tubes by 
screwing their ends into an a tus in the same 
manner as into ferules in use for such 


purposes. 

1779. Suapixc Woop, 7. Morgan.—25th April, 1881. 
communication from EB. Bahn.)—( Not proceeded 
wi 

The _ ae of the invention is a machine for sha; 
roughly-cut pieces of wood to finely profiled pi 
balusters, &c. 

1782. Hor Arr orn Carponic Acip ENGInes, P. Jensen. 
—25th April, 1881.—(A Jrom M. 
Honigmann.)}—{ Not proceeded with. 

The were features of the engine ‘are, ie employ- 
ment of hig ure, say, = “4 ten atmospheres ; 
the heating of comp! influence of 
this air on the glowing fuel, “that is, by direct com- 
bustion under pressure, the action of the hot high- 

ressure gases of combustion mainly by expansive 
orce on the acting piston and the proportioning of 
air compressor pisto: a tempera- 
ture of about 600 deg. Cent. (1112 deg. Fah.) 

1788. LuprRoveMeENts rN DEVICES FOR MEASURING THE 
Execrric CuRRENTS, &c., B. G. Brewer.—25th 
i 1881.—{A communication from T. A. Edison.) 


This invention is improvement on patent 
No. 4391, 27th oehdnn, 1881, to which the name 
“Vebermeter ” was given, and consists in a device for 
obviating a rise or fall of temperature in cells of 
the apparatus, which would decrease or increase their 
resistance. To obviate this a metallic resistance, say, 
of copper, is placed in the shunt circuit, which 

oe when The tem: ture rises, while the resist- 

« of the cell dimini The resistance, therefore, 
ast be proportioned to ‘that of the cell; for instance, 
if the — per the a 20 fond cent. solution = 
sulphate of copper, the copper resistance must 
y7 fon that of the cell in order that 
the balance may be: between the cells, and 


nugatory. 

1784. Grinpine Racs, &c., W. Knowles.—25th Apri, 

in be bracket Jrindin, d carding 
e et of an 

is curved or t the radius as 

the swift, so that if the rollers are raised or lowered 

they do not leave the swift. 


1788. Propuction or Fat Acips From O1Ls OR 
Actin, &c., F. Wirth.—25th April, 1881.—(A 
communication from A. Miiller-Jacobs.) 4d. 

This consists, First, in the transformation of oleic 
acid, ernca acid, as also of re thereof into 
solid fat acids by th ion of sulphuric acid 
thereon at low and by decomposition 
of the sulpho-acid compound yy means of 
boiling water ; Secondly, to the copllontion of the fat 
acids to the manufacture of candles ; Thirdly, the use 
of the liquid fat acids for the manufacture’ of soap 
and of Turkish red mordants. 

1788. Furnaces ror Burnino Pyrites, J. Mason.— 
26th hb April, 1881.—(Not proceeded with.) 4d. 

This relates to improvements on patent No. 3196, 
dated 4th August, 1880, and consists partly in means 
for the more regular feeding and the avoidance of dust. 


1788. Bock SIGNALS J. W. Fletcher. 
26th April, 1861. 
The box which works the 


signal, and shunting station or siding 


which actuates the points, are each fitted with lock- 
ing apparatus of any desired kind capable of being 
operated by an elastic current. The said locking 


ap jances are so arranged that when the al lever 

ree to be moved the point lever is locked in close 
ea and that when the points ay free to be 
moved the signal lever is locked in posi to main- 


tain the signal at denen The said locking a ces 

are put into o tion y he eans of keys, studs, or 

push pieces in the signal box; and at the shunting 

station or siding. ® the drawing represents the main 

line signal lever. 

1793. Tosacco Pires, J. Koppenhagen.—26th April, 
1881.—( Not ceded with.) 4d. 

One form of consists in providing 
the bowl of a pipe near its bottom with a reservoir 
composed of a transverse metal tube (or other suitable 
material) for retaining the nicotine ; this tube is made 
to pass through both sides of the ¢ pipe bowl; the pipe 
stem is attached to one end of t! tube, which may 
be made of any desired material, shape, *and design, 
and the other end of the tube on =s a side of 
the bowl from the stem is furnish a stop plug. 


1794. Borris Stoppers, H. A. April, 
1881.—(A communication from J. Wills.) (Com- 


plete.) 4d. 
ists in the bination in a bottle stopper 
of a metallic shell, a vitreous lining, a valve made of 
vitreous material, and seated and guided in said 
lining ; a spring placed upon the to; Py of the lining 
and embracing the stem of the valve ; a head secured 
to the valve stem, and bearing upon the my and 
a lever or other equivalent for 
the valve. 
1795. Manvracrure or Grass, &c., C. A. W. Schin. 
—26th 1881.—(4 communication from G. 


oa materials of which it is co a similar 
manner to the melting of ie 
. higher degree of liquidity and purity in the glass, 


For Bicycies, &c., G. Burt.—26th April, 


This. Sade to im in di ad- 
sg and securing lamps upon bicycles and veloci- 
and in arrangements for raising and lowering 

the rob in its holder. 


1800. Oyster CuLture, E. Johnson.—26th April, 
1881. 6d. 


This consists in recei the spat gy in covered 
trays or chambers and there retaining it until suffi- 
ciently matured and fit for turning out on the open 
ground. 

1801. Preventinc Rapiation oF Heat FRoM PIPE 
AND OTHER Surraces, R. Stewart.—26th April, 
1881.—{Not proceeded with.) 2d. 

The covering as applied to pipes is formed in halves 
or other sectional parts, and consists essentially of an 
inner sheet which is placed next to the 
covered, and is made of asbestos, mill 
suitable non-condu sheet material ; on the outside 
of this sheet is fixed one or more longitudinal or other 
strips or chaplets of tin, wood, anger ye and these 
strips are fixed to an outer g of tin, 
sheet iron, cardboard, or other and 
sufficiently strong sheet material; the space inter- 
mediate between this outer casing and the inner 
asbestos millboard is fitted with silicate, 
cotton, or other suitabl ductor of heat. 


1808. Propuction anp Use or New Types, &c., L. 
Weiss.—26th April, 1881. 10d. 
This relates to the employment of types consisting 
of grouped letters, or characters and figures. 
1804. Compounp ror CuLtivaTinc PLants WitHovuT 
Som, J. vy .— 26th April, 1881.—(A communica- 
4d. 


This col 
of moss mixed with for cultiva’ 
plants. 


1805. or CRUSHING GRAIN, 
c., H. 
This consists in arran the levers carrying th 
crushing or grinding iee in combination ‘ith 
adjusting spindles and springs pressing the levers 


against thereon in such manner that the 
spindles apne the position of the levers and rollers 
independently of the action of the springs, the tension 
of which is also ad. indepen atly of the 
position of the rollers. drawing shows a cross 
section of the mill. 
1806. PREPARING AND WELDING TOGETHER LENGTHS 
or Pipe, A. M. Clark.—26th April, 1881.-- 
(4 communication from H. von Hartz and 0. Fix.) 


This consists in simultaneously cutting off and 
scarfing or bev: the male or entering end by ro! 
a bevel Ecannel around the tube on a mandril, 
holding down the metal on each side of the ‘bevel 
channel to prevent enlargement of the cut ends, then 


in a second operation cutting and expanding the 
female end simultaneously a a bevel channel 
around the tube on a mandril, and allowing the metal 


on each side of the bevel cut to — vd ae freely 
ry rmit the cut ends to be e: e rolling 


ion of the roll toa diam 
the male end. 
180'7. Stipe VALves ror Encines, 4. M. 
W. 8. Hughes, J. Gre a lowe. 


having exhaust cavi' 


, and valve seat having 
B, B, C, and the valve face 


exhaust cavity is partially cut off during the move- 

ment of the valve. 

1809. ImprovEMENTS IN AND RELATING TO TELEGRA- 
PHic CABLES oR Conpvucrors, W. L. Lake.—26th 
April, 1881.—({A communication from P. C, Delaney.) 


8d, 

The object of this invention is to obtain a good 
insulator for telegraphic cables, which are led throu 
tubes either under or above ground. To effect this 
inventor surrounds the wires, which have been drawn 
through a tube, with dry Rast te talc, which he 
causes to be blown into sections of the tubes as laid b 
means of a fan; when the section is almost full it 
rammed tight. By another method the inventor sur- 
rounds his cable by an outer and inner tube forming 
two chambers, in the inner of which the conductors 
are placed, being properly insulated, whilst hot air, 
hot water, or steam is made to circulate through the 
outer chamber ; or the order may be reversed, and the 
hot air made ‘to traverse the inner tube, the con- 
ductors being laid in the outer one. 


GARMENT FoR Mecuanics, &c., 
R. Laks,—26th 1881.—(A communication 


essentially in the apetieninn an 
apron bearing a “ bib” with a pair of trousers. 


1811. Treatinc VeceTaBLe TEXTILE To 
FAcILiTaTE THE DYEING OF THE SAME, W. R. Lake. 
—26th April, 1881.—(A communication from A. F. 
J. Bangand C. V. Clolus.) 4d. 

This consists of the 

Hulose of thi terials into a slightly 
nitrogenised being dyed directly 
by means of colours or dies, which contain nitrogen or 
azone, such as aniline, soluble indigo, litmus, and the 
like, or of being employed asa mixture with wool or 
silk to be afterwa' worked up and dyed together 
with these materials, and to be then utilised in the 
manufacture of velvets, ribbons, and other fabrics, and 
for any purposes to which wool and silk are applied. 


1818. Brake Fg FOR 
&c., H. &. w.—27th April, 1881.-(Not pro- 
ceeded 2d. 

According to one modification a rotating weight 
which moves outwards, and overcomes the resistance 
of a spring as the speed of the vehicle increases, and 
shows the velocity by the size of the circle which the 
weight apparently forms by reason of the retention of 
——— on —t ary the circle may be measured 
by the point at which it appears to cut a properly 
graduated spiral curve. 


1814. Burton Hote Sewrno W. Morgan- 
Brown.—2ith April, 1881.—(A communication from 
J. Reece.) 1s. 

This consists in a button hole sewing machine of 
the following instrumentalities, viz., a bed plate upon 
which the material is held ; a framework ; a recipro- 
cating needle bar, its two needles, one to penetrate 
the fabrics the other to pass over the edge to be over- 
stitched ; and the loop spreader ; a looper carrier ; and 
hooked. loo} r,and means to move said framework 
—_ itudinally upon said bed plate, and to operate the 

spreader and looper carrier and reciprocate the 
ante bar, whereby the needles descend and the 
looper engages the loop of the perforating needle 
below the material and draws it through the loop of 
the over edge needle, and holds it while the needles 
are drawn up above the material, and until after the 
next descent of the needle bar, when the loop of the 
perforating needle is drawn through its previous loop. 


1815. Movutpinc WarTeR-cLoset CisTEeRNs, H. and W. 
April, 1881. 6d. 

ed supporting a block or core 
to he inside of th e cistern. The outer portions 
of the mould are formed so as to leave the required 
thickness of metal for the cistern, and may be hinged 
or have holes left for removing same by means of bars 
after casting. 


anp Taps, 7. @. Messenger.—27th April, 


The valve body A is formed with a cylindrical 
chamber into which the the valve ie fs is introduced, 
and consists of a ‘rubber with a 


» 


second loose metallic ring restin - * The valve D 
is actuated by the screw and when it 
descends it presses down ring ¥, so that 
seating E is compressed. 


1818. Recutatinc Fuow or PREssuRE OF GaSsEs, 

The entering at L an 
ty means of N act upon the 
surface of mercury contained in space G, forcing it 


(sis) 


into th vase , thereby rai lunge: 
of which is connected of ne 
close the same. When the 

again opened. 
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R. Maepherson.—27th 

pril, 1881.—( Not vroce with.) 2d, 

The apertures in the bars for the air to 
are made alternate; for example, sup; 
three passages on each side of the bar, there would 
then be six or more apertures through the bars, 
according to length. 

1820. PreraraTion OF MAGNESIA FOR SEPARATION 
or AMMONIA ¥ROM EXCREMBNTITIOUS MATTERS, 
&e., 8, Pitt.—27th April, 1881.—(A communication 
Jrom T. Schloesing.) 4d. 

This consists partly in the facture of magnesi 
by submitting fragments or pellets of lime to the 
action of a magnesian solution, so that by diffusion 
the lime is replaced by magnesia throughout the 
maent or pellet, whilst the fragment or Fg retains 
= rg permitting the free access of the magnesian 
solution. 


1821. Looms, F. S. Witham.—27th April 1881. 4d. 
y 


1822. Propucina Desicns upon SURFACEs, 
E. Ormerod and R. J. and A, Edwards.—27th 


table material, and the 
recesses thus formed are filled in with a mixture of a 
metallic sulphide and sulphur. 


1823. Macuines, &. F. Kelly.—27th April, 
881 


1881. 

The object of the invention is to obviate the neces- 
sity of frequently removing the travelling “ set-off 
sheets” owing to their becoming moistened and 
besmeared with ink as they are carried round by the 


=H Fi 
impression cylinder in contact with the printed 
sheets, and it consists in the use of two drying cylin- 
ders 1 and 2 heated by steam, and round which the 
set-off sheets are ca’ to pass, both sides being acted 
upon, whereby they are thoroughly dried. 

1825. Pappine Cotours on To Cauico, &c., G. W. 

Clayton.—27th April, 1881. 6d. 

This consists specially in the use of a plain metal 
roller or rollers whereby the ordinary engraved 
*pin-pad" or “slash roller,” the top bowl or roller 
and lapping, and the blanket ootinasly employed, are 
dispensed with. 


1826. Gatvanic ror SHogs aNp Boots, G. W. 
von Nawrocki.—2ith April, 1881.—(A communica- 
tion from A. Wienand.) 4d. 

This relates to an electropathic sole or sock consist- 
ing of a series of plates or pieces of copper and zinc 
alternately, or other metals of opposite electric pro- 
perties, which plates by contact produce vanic 
electricity, the said plates being united by eyelets and 
covered with leather and woollen materials, 

1827. Dritis, W. L. Wise.—27th April, 1881.—(A 
communication from A. Derome.) 6d. 

The drill will sow or distribute either seeds or 
manures or both, and will deposit them either in 
separate lines or mixed together, and it will either 
lay the seeds in furrows or in separate clusters, and 
will simultaneously lay the m either mingled 
with the seeds or separated from them by a bed of 


earth or by the side of them. The manure is con- 
tained in hopper A, and the seed in hopper B, both of 
which communicate with trough C in which a stirrer 
revolves. This trough is divided into compartments, 
into some of which the manure falls while the seed 
falls into others. The cylinder L has recesses to take 
the manure and seed from trough C and deliver them 
to the open hopper V, from which they fall into tele- 
scopic buting tubes X and Y. 
1828. Manuracrure or Gunpowper, B. A. Brydges. 
—27th 1881.—(A communication from A. 


Mayr.) . 

This relates to the process for the production of gun- 

—— cakes, as well as for the production of per- 

‘orated cubes or parallelopipeds. 

1829. Manuracrure or Naits, J. L. Heward.—27th 
April, 1881. 4d. 

This consists in the method of arranging and putting 
together of the rolls in seg ts for i 
renewing the working surfaces uf the excentrically- 
shaped divisions or segments. 

1830. Manuracrure or Nats, J. L. Heward.—27th 
April, 1881.—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 2711, 
dated 14th October, 1880, and refers to the arrange- 
ment of the dies. 

1831. Recutatine THe Heat or CARBONACEOUS SuB- 
STANCES USED FOR ENRICHING CoaL Gas, W. R. 
Lake.—2ith April, 1881.—{4A communication 


stance used may be automatically regulated or con- 
trolled. 


1832. Brake Apparatus ror Raitway Trans, G. L, 
ae —(Not with.) 2d. 


k 
8 of the engine being retarded, an: 
cipally in the application of an automati 
throwing the bars operating the brakes out of 
ear when motion ceases, and puts them in gear ready 
or action when the train is running. 
1834. Reriectors, H. J. Haddan.—28th April, 1881, 
-(A communication from C. F. Brush.) 6d. 

This consists of a reflector having a concave face, 
such as would have been formed fy bending a flat 
sheet, so that it would have in cross section the form 
of a parabola. 


1837. Coxe Ovens, H. Simon.—28th April, 1881.—(A 
communication from A. Hussener.) 6d. 

This consists, First, in conducting the purified 
o~ distilled off from the contents of the ovens into 

flues in the side walls of the ovens in order there 

to enter into combustion with a heated air supply ; 
Secondly, causing the heated air from the cooling 
flues in the bed of the ovens to ascend in vertical flues 
between the fireplaces of the ovens, and to enter 
through passages regulated by slides or valves into the 
spaces above and below the firegrate and the flues 
into which the combustible gases pass, in order to 
enter in combustion therewith. 

1838. Horse anp Catte Foon, E. J. T. Dighy.—28th 
Apri, 1881. 2d. 

This consists of gentian, carraway, and salt, of each 
201b.; finugrick and cocoa husks, of each 25lb.; 
linseed meal and Indian meal, of each lewt.; and of 
locust beans 4 cwt. 

1889. Musica, Apparatus APPLICABLE TO KETTLES, 
M. Wise.—28th April, 1881.—(Not proceeded 
with, 

This relates to the employment of reeds, whistles, 
or other analogous sound-producing appliances. 

1840. Manvuracrure or Sweermeats, S. P. Wilding. 
—28th April, 1881.—(A communicatwn from H. 
Zimmermann, Thiele, and Holzhause.) 6d. 

This consists essentially of an open box of any suit- 
able material to contain the confection or material 
in a condition ready for forming into shape. To the 
bottom of this box is fastened a perforated form plate 
suitable for producing the required shape of sweet- 
meat, and such as is at present used for the purpose 
by hand. 

1841. Harmonicons, M. A, Weir.—28th April, 1881.— 
(Not proceeded with.) 2d. 

The apparatus is so as to shot he 
the various plates in the proper succession req 
by the tune or air it is wished to perform, in place of 
delivering the blows by hand as at present practised. 


1842. Exrractine py VovaTiLe Sotvents SoLusLe 
Matrer FRoM Susstances, &c., BE. B. Hart.—28th 
April, 1881. 6d. 

This consists essentially in boiling and washing the 
substance under treatment on a filter-bed, by 
evaporating a solvent and allowing it to ascend as 
vapour through the filter-bed, so that it will as con- 
densed be retained and boiled in the substance on the 
bed, so long as the pressure below is not balanced by 
the a sama above, and that when the pressures above 
and below are balanced the solvent will fall, carrying 
with it what it has dissolved. 

1843. Rymer ror Woon, &c., G. W. von Nawrocki.— 
28th April, 1881.—(A communication from the 
Werkzeug und Maschinenfabrick Oecrlikon.)—(Not 
proceeded with.) 2d. 

The instrument consists of two halves or parts, which 
at the lower end are united by hinge pin, and form a 
hollow space or tube ; on the upper end they are held 
together by a key or handle. One or both halves are 
formed with notches constituting a longitudinal slot 
fitted with a steel cutter blade, something like a plane 
iron, which may be fastened by means of screws having 
a narrow slot for the shavings. 

1846. Rotary Enornes, J. Swalwell.—28th April, 
1881. 1s. 2d. 

This relates to engines with an axis passing con- 
centrically through a cylindrical casing and carrying a 
radial piston, and in which an abutment, together 
with the piston, serves, during the greater part of the 
revolution, to separate off two chambers in the casing 


one from the other. A is the axis and B the 
iston contained in case C, the abutment D, which is 
n the form of a roller, being contained in a side com- 
partment of the case. The axis A and that of the 
abutment are geared together so as to revolve at 
equal speeds in opposite tions. There is a recess 
in abutment D to receive the piston as it es round. 
E is the steam inlet and G the outlet. e entrance 
of steam is regulated by valve H, to which a rocking 
motion is imparted. 
184'7. Exrractinc Copper From 1Ts Ores, W. W. 
Hughes.—28th April, 1881. 4d. 

This consists, First in a series of Sones 
furnaces for producing copper from ores by a con- 
tinuous operation ; Secondly, providing the furnaces 
with inclined tuyeres, by which blast is forced into 
the molten contents of the furnace, and the same kept 
in rapid rotation or circulation. 

1848. Extincuisuine Fires, &., J. K. J. Foster.— 
28th April, 1881. 6d. 

This relates to improvements on patent No. 4181, 
dated 19th October, 1878, and consists principally in 
the combination of three cylinders, provided with 
their respective a “gag: ween by means of three 

pes combined with a three-way cock and two pipes, 

e pipes being provided with valves. 

1849. Treatment or Correr, &c., 4. Gough.—28th 
April, 1881. 2d. 

This consists, First, in malting the coffee before 
roasting; and, Secondly, in e combination or 
admixture with malted and roasted coffee berries of 
malted grain for the decoction of a beverage. 

1850. Imprecnatinc WATER witH Carponic AcID 
Gas, J. K. J. Foster.—28th April, 1881. 6d. 

This ‘ists of pparatus constituting an attach- 
ment to a water service pipe or engine hose con- 
structed of two cylinders connected by pipes con- 
trolled by a cock and valves. 


1662. Forks, W. B. Hatfield.—29th April, 


881. 

This consists in the construction of carving forks 
with guards, the said guards being raised or lowered 
by rotating them on their shanks or axles, 

1853. anp STEERING APPARATUS FOR 
Surps or VEssELs, J. J. Thorneycroft.—29th April, 


1881. 8d. 
This consists essentially in apparatus for propelling 


behind it in line with its — 
a gradually increasing diameter or width for a sho: 

distance, and afterwards a am pe | diminishing dia- 
meter or width to its rearward end, making the said 
body in two or more lengths, and mounting the rear- 
ward part of the same on pivots or axes so that it can 


and steering ships or a has 


be moved to port or starboard after the manner of a 
rudder, The drawing shows a central vertical longi- 
tudinal sectional elevation of the stern portion of a 

vided with the steering and propelling 
apparatus. 


1854. Lrrts anv Hoists, J. M. Day, W. R. Green, and 
H, C. Walker.—29th April, 1881. 6d. 

This relates to means for raising and lowering the 
cage with greater safety and ease, and it consists in 
the use of a frictional brake ——? of a grooved 
disc B fitted on the hauling shaft, and in the groove 
of which pawls or detents E work, such pawls being 


sotent to a disc D free to revolve upon disc B. 
prings keep the pawls within the groove, and a stop 
is provided for each to bear upon when in gear. 
Encircling disc D is an ordinary brake strap H, one 
end of which is secured to a fixed point and the other 
to a lever I carrying acounterweight K. At the end of 
lever I is a cord, whereby the lever can be raised and 
the brake released. 
1855. Prerarine, Cortos, 
Woot, &c., R. Clegg and J. Taylor.—29th April, 


1881. 6d. 

This consists in the use of a tube or bush placed 
within a frame or flyer, so as to revolve around an 
axis inclined to an axis of the said frame or flyer, for 
the purpose of imparting to the yarn additional twist 
to that given by the said frame or flyer. 

1856. Construction or Rattways, &., 4. W. L. 
Reddie.—29th April, 1881.—(4 communication from 
J. Hunebelle.) 6d. 

This relates to a composite rail consisting of two 
parts, the rail proper and the base-plate or chair, 
these parts being so constructed as to fit closely the 
one within the other. 

1858. Dryinc, CLEANING, AND Dressinc Gratn, 
Seeps, &c., FE. Keighley.—29th April, 1881. 6d. 

In bearings in a suitable frame is fitted in a 
— position a shaft E made hollow and partly 
perforated ; on the shaft is secured a conical cylinder 
A, having the top part left open, whereby to put in 
the material to be operated upon; the inside of the 
cylinder is fitted with a series of plates for the purpose 
of lifting and turning over the grain, seed, or other 


material operated on, by which means the substances 
are lightened up, so as to give free action to a current 
of air which is forced by means of a fan or blower (or 
steam or other —— may be injected); the blast of 
air eg either heated or cold ; over the shaft, and 
in the bottom part of the conical cylinder, is fitted a 
steam drying cylinder T, or a coil of steam pipes may 
be employed. 

1859. Brick-makinc Macuinery, 7. C. Fawcett.— 

29th April, 1881. 4d. 

This consists, First, in the employment of stationary 
or reciprocating knives used in combination with a 
revolving, recip ting, tati y mould large 
enough to contain material for the formation of two 
or more bricks; Secondly, in the employment of a 
~~ 7 knife used in combination with a rectangu- 

mould, 


1860. TricyciEs, &c., J. Harrington.—29th April, 
1881. 6d. 


This consists, First, in the employment of a friction 
gear to communicate motion from the crank driving 
axle to the driving wheels of tricycles and other 
velocipedes; Secondly, arranging the intermediate 


t line drawn cran! a 

the axles of the driving wheels. 

1861. Manuracrure oF THICKENING AND ADHESIVE 
Mareriars on “Dress” Compositions, G. W. von 
Nawrocki.—29th April, 1881.(A communication 

EB. R. Portheim.) 4d. 
consists in the manufacture of thickening and 
adhesive materials and “dress” compositions 
means of solutions of animal or v: ble ‘in sub 
stances prepared with caustic al and by addition 
of means for preventing coagulation. 
1865. Kins, &c., B. Crosland.—29th April, 


1881. 6d. 
This relates to the construction of lime kilns, appli- 


and heating it as it the zone of com- 

bustion. 

1866. Letrinc orr THE IN =. Heap.— 
30th April, 1*81.—(Not proceeded with.) 2d. 

This relates to an arrangement of rollers for nipping 

and holding the warp. 

1867. Mures, J. Haughton, J. Roberts, and J. 
Buckley.—30th April, 1881.—(Not proceeded with.) 
2d. 


This relates to mechanism for regulating the wind- 

ing of the threads in a mule by ing the 

8 of the spindles in proportion as the diameter 

of the cops increases, and so as to build up the cops 

in a more perfect manner than has hi been 

practicable. 

1869. Exastic Corron ror Upnoustery, G. G. de L. 
Byron.—30th April, 1881.—{ Not proceeded with.) 2d. 

This relates principally to a chemical treatment and 

drying process. 

1870. Separatinc anp Sortinc Gram, Sezeps, &c 
Handscombe and C. Dellar.—30th April, 
6d. 


This consists partly in the method of rotating the 
indented separator and perforated screens by fric- 
tional contact with rollers at each end thereof. 

1871. VeLocirepes, A. G. Meeze and N. Salomon.—30th 
April, 1881. 8d. 

Instead of transmitting motion from the treadle 
shaft to the driving wheels by means of chains or 
gearing as usual, discs or their equivalent are attached 
to the axles of the driving wheels and to the treadle 
axle, and they are connected together by sets of link 
rods, so arranged that at least one end of each set will 
always be in a position to pull upon the disc of the 
driving wheel, and thereby, as the treadle shaft is 
being rotated, transmit *t motion to its wheel. 
A second improvement relates to means for laterally 

tracting the velociped 
18'72. BREEcH-LOADING SMALL-ARMS, H. Walker.—30th 
April, 1881. 6d. 


the compressing and cocking lever F, the upper arm 
of which works in the slot of the striker; jointed to 
lower arm of lever F is a rod G, having a depression 


of] 


in which pin I on the lump of the barrels works. Th e 
striker is put into safety position after discharge of the 
by causing it to engage with the half cock shoulder 
fh the sear D. For this purpose the upper end of the 
rear arm of main spring C is turned at right angles, 
and on the discharge of the striker the rear arm of the 
spring is compressed by the back of the striker acting 
upon projection L, and by the rebound of the rear arm 
of spring the striker is carried back sufficiently to 
cause the half-cock notch in sear D to engage with the 
shoulder of the striker. 
18'74. ANNEALING AND STEEL, W.. Ramsden.— 
80th April, 1881.—(Not proceeded with.) 2d. 
The articles are placed in an iron retort along with 
a mixture of red ore and oxide of manganese or nitrate 
of potash, or other material which gives off oxygen 
gas at a low temperature. The retort is then 
closed, having a small aperture to carry off the carbonic 
oxide formed. 
18'78. Woven Fasrics, M. McCallum.— 
2nd May, 1881. 6d. 
This relates principally to improvements in the 
holding devices or clips. 
1888. Music Sroots, &c., 4. W. L. Reddve.—2nd May, 
1881.—{A communication from M. H. Wilson.) 6d. 
This consists essentially in the combination in a 
stool of two standards, which may he secured 
together side by side, their adjacent faces or sides 
being made to conform to each other to form a single 
column for supporting a single seat, and which may 
be readily separated when desired to support each a 
seat. 
1891. Rartways, A. J. H. Smythe.—2nd May, 1881 


6d. 

This consists in the combination with a Vignoles 
or flat-bot.vmed rail of a rolled metal grooved bed- 

late supporting the rail in an inclined position, of a 
sca bolt with a clip gripping the inside flange of the 
rail, and of dog spikes fastening the rail, the 3. 
plate, and the sleeper together on the outside of the 
rail. 


1898. Paper, &c., J. H. Johnson.—3rd May. 
1881.—(A communication from W. C. Cross.) 6d. 
folding and feed rolls, ai and operat 10 carry 
along the paper faster at one side than at the other, 


thereby pirtially turning the sheet, so that when the 
fold what Were the front and rear 
will have become the side edges of the sheet ; Secondly, 


1853 ] 
j ’ cable also for calcining cement, ore, or other material, 
fi q according to which gas from a producer admitted by 
/ 1 \ -_—__}"“ lateral apertures in an overhanging shoulder of the 
| ff \ 5 Kiln burns in the body of the material treated along 
with air rising from low, an e products - 
80 
construc’ n the reed space as to capable of tt { <a eT | bustion ascend through the material above, drying 
adjustment to the various widths of cloth required to See y 
be woven in the same loom. ee ‘ | 
April, 1881.—(Not proceeded with.) 2d. 
y 
4 | 
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\ This relates to drop-down fire-arms, and consists in 
| cocking and discharging arrangements, and in safety 
en ji; apparatus to prevent accidental discharge. The striker . 
A works in a recess under tang B, and is = 
as y which the free ends of the main spring C work. The 
\ 5 2 LS, rear part of the slot forms a shoulder, with which the 
“Sy half or full cock notch in the sear D engages. The ‘ 
DN Sy latter is under tang B, and turns on centre X, being 
H : SSS acted upon by spring E to cause the notches to engage 
? ( ) - the shoulder ofthe striker. Behind the main spring is : 
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% This relates to providing the apparatus with single 
§ and effective devices, whereby the heat imparted to 
f th» vessel containing the naphthaline or other sub- 
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im the combination of a vibratory tucker blade and 
conical folding rolis arranged and operating to carry 
along the paper faster at one side than at the other. 
Other improvements are described. 

1898. ApsorBING AND RENDERING AVAILABLE FOR 
MANUFACTURE THE SULPHUKIC AND SULPHUROUS 
Contarvep Furnace Gasgs, &c., C. D. 
Abel.—2ad May, 1881.—(4 communication from Dr. 
K. Schnabel.) 4d. 

This relates principally to the process of absorbing 
and rendering innocuous sulphurous acid fume con- 
tained in furnace gases, and gases or vapours result- 
ing from manufactures, by converting the same into 
sulphite of zinc by means of zinc oxide or carbonates 
oF sulphates of zinc. 

1911. Foop ror Carrie, A. Brooke-Hunt.—38rd 
May, 1881. 2d. 

This relates to cakes consisting of seaweeds in ad- 
raixture with meal or with other matter suitable for 
use as food for cattle. 


929. Sicnat Apparatus FoR RarLway 
Trains, Compte P. A. de Sparre.—4th May, 1881. 
6d. 


This consists in the fitting on the roof of railway 

of an ap) tus com of a windmill or 

set of vanes or sails which is put into operation by 

the current of air due to the motion of the train, soas 

te give an as soon as the windmill or vanes or 

sails are exposed to the action of the said current by 
ism actuated by a cord. 


1981. Treatinc TextTiLe Faprics ror Sanitary Pur- 
posses, H. J. Haddan.—4th May, 1881.—(A commu- 
nication from J. Tisselin.) 2d. 

This consists in the application of tar to textile 
material of any kind and in any shape, either in their 
fibrous state or as tissues, unmade or made up into 
articles of clothing or upholstery, by dipping the said 
materials in asolution of tar. 

1964. Mayvracture or Door Knons, &c., A. and R. 
F. Heath.—5Sth May, 1881. tid. 

This consists in making the said knobs of two shells, 
the shell which constitutes the back or principal part 
of the knob having nearly the figure of the neck of the 
knob, and somewhat more than one-half of the body ; 
and the other or front shell having nearly the figure 
of the remaining portion of the body of the knob, the 
said shells being connected together. 
Latses, &c., G. B. Sherwin.—7th May, 1881. 


This consists partly in forming or fixing an arm 
bracket or bed on the fast headstock of the lathe 
at right angles to the axis of the lathe, the said fixed 
arm, bracket, or bed, carryinga sliding bed extend- 
ing beyond the periphery of the face plate for support- 
ing a slide rest carrying a cutting or turning tool, and 
providing with the ordinary self-acting or hand feed 
motions, whether the surface of the bracket, arm, or 
fixed bed on which the sliding bed works be horizontal 
or 
2016. Excravine on Grass on GLassy SURFACES, J. 

. Johnson.—%th May, 1881.—(A communication 
from S. H. Crocker.) 4d. 

This consists in the process of engraving on glass or 
glassy surfaces by drawing thereon with a hot pen, or 
with any other heated wing instrument whi: 
melts and maintains fiuid an ink capable of resisting 
the subsequent action of fluoric acid or its equivalent. 


2017. Sopa, Solvay.—9%th May, 1881. 2d. 


This consists inthe process of mixing soda in the | 


ammonia process with the bicarbonate of soda pre- 
viously to the introduction of the said bicarbonate of 
soda into the decomposing apparatus. 
22385. Uriuisation oF ORES IN THE MANUFACTURE OF 
AnD STEEL, J. H. Sanders.—2lst May, 1881.— 
(A communication from E. Samuel.) 2d. 
This consists in the process or method of providing 
for the utilisation of finely divided iron ores by mixing 
them with small pieces or particles of iron or steel, and 


consolidating the mixture into workable masses or | 


lumps by means of moisture previous to their reduc- 
tion in a blast or other suitable furnace. 


2312. Meratuc Pree Jomst ror Fire Encrxes, &c., 
EZ. Cooman and P. Dallard.—26th Moy, 1881. 6d. 

B is the tube to receive the hose or pipe, and is pro- 

vided with a flange D with ears E, between which 


K 


works a claw K to fit over a claw H on the other half 
of the joint. The inner periphery of each pipe has a 


washer O. 


2663. Rore Compresser, W. McGlashan.—18th June, 


1881. 6d 


This relates to a rope compresser, wherein the com- i 


pression upon the rupe is obtained from a movable 
wedge or wedges, or inclined surface or surfaces, and 
a fixed inclined plane or surface or fixed inclined 
planes or surfaces. 


3061. Penctt Cases, W. E. Wiley.—13th July, 1881. 


6d. 
This consists of a method of fastening or holding in | 


position the lead or marking material by making a 


partial turn of the tube holding the lead or marking 
material. | 


3388. Contixvovs Pipes, C. Detrick.— | 


4th August, 1881.—(Complete.) 8d. 
This relates to the formation of continuous seamless 
pipes from plastic materials. 


3421. Maxrse Cicaretres, W. R. Loke.—Sth August, | 


1881.—(4 communication from J. Cowan and G. H. 
Frost.)}—(Complete.) 1s. 2d. 
This relates to various novel features of construction 
in machines for making cigarettes. 

3477. Tyre Distrisutisc Macuines, H. J. Haddan. 
—llth August, 1881.—(A communication from T. 
1s. 

rnis relates to improvements in machines for dis- 
tnbuting type, in which the dead matter, column 
alter column, is placed on a galley, thence fed line 
after line into a channel, from which the types are 
transferred one after the other into cases arranged on 
the circumference of a cone. 


3565. Fastexcrs ror Gioves, Gairers, &., W. KR. 
Lake.—l6th August, 1881.—(A communication from 
A. Hopfen.)—(Complete.) 6d. 

‘Ihis relates to a fastening consisting of a base plate 
w ve applied to the article, and provided upon its 
upper surface with the guides or guiderunning length- 
wise of the plate in combination with a button 
carrier which is arranged to slide in and is retained 
vy the said guides, and which carries a button or 

uttons, and is adapted to be caught or locked at the 

nd of its closing movement by mechanism. 


4584. Rauway Brakes, W. P. Thompson.—9th 
November, 1880.—(A communication from C. F. Sin 
and W. Spider.) 6d. 

This consists of a brake mechanism operated either 
by hand or power, composed of a rod passing beyond 
and under iraw bar, and connected by a chain or rope 
with a hand brake or fixed point, and a rod passing 
vut beyond other end of car, and connected by a 
or chain with end of brake lever, each of these chains 


el, and holds a rubber or leather 


or ropes passing over a separate sheave, both of which 
are carried in a sliding hanging frame. The drawing 


shows a plan, looking up, of part of the guard's van, 
the brakes being off, and part of any ordinary freight 
car. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


147,775. CarriaceE WHEEL, Thomas A. 
Grenola, Kans.—Filed Julu 16th, 1881. 
Claim.—In a spring wheel, the rim A, having 
A, and the hub C, having plates D, with flanges C, in 


Muler, 


combination with the curved elastic spokes E, con- 
| nected to the flange A, and plates D, substantially as 
| and for the purpose specified. 
247,813. Sream Encine, John Ericsson, New Yori, 
N.Y., assignor of one-half to Corneliaus H. Delamater 
and G. H, Robinson, same place.—Filed July 1st, 
1881. 

Claim.—{1) In a reciprocating engine, the combina- 
tion, with the piston constructed with a central bore 
in its under portion and provided with an upright 
hollow rod or trunk in communication with the bore 
| in the piston to form a receptacle for a lubricant, of 
| the connecting-rod provided at its lower end with a 
| pin projecting from opposite sides of the rod in the 
| form of cylindrical journals, the two loose discs 


arranged centrally in the piston-body and provided 


with sloto and semi-cylindrical bearings for the recep- 
tion of the connecting-rod and its journals, and the 
follower fitted to a screw thread in the piston and 
capable of rotating independent of the lower disc 
for holding and adjusting the parts in position, all 
substantially as described. (2) A connection between 
the valve stem and its connecting-rod of a steam 
engine and a guide for the said stem, consisting of the 
combination of a packed piston formed or secured on 
the valve-stem, a joint-pin connecting the said rod 
with the said piston, and a stationary cylinder in 
which the said piston works, and which forms an oil 
reservoir, substantially as herein described. 

247,825. Horse Hayrake, Reuben Hoffheir, York, 

Pa.—Filed March 1st, 1881. 

Claim.—(1) The axle-box, tooth-holder, and the rake- 
head holder, all cast in a single piece, to con- 
form to the sides of the rake head,as shown and 
described. (2) The broad concave-faced tooth on the 
centre wheel, combined with the pawl having corre- 
sponding projection, whereby the rake is held up 
while g from the ent in elevation to the 
movement in descent. (3) The double-ended cam G, 
with notches corresponding with the teeth of the 
centre wheel D. (4) The centre wheel D, combined 
with a double-ended revolving cam, substantially as 
set forth. (5) The double-ended cam G and the centre 
wheel D, combined with the series of gear wheels 
intermediate between said centre wheel and the 
adjacent ends of the main axle. (6) The double-ended 
revolving cam G, provided with a transverse loop-rod, 
combined with a travelling ring and its flexibie con- 
nection, whereby the cam may be at any time brought 


| tially as and for the purpose set 


into engagement. (7) In a horse hayrake, the combi- 
nation of a continually revolving axle cut in two parts 
at or near the centre of the rake, the two being 
connected at their inner ends to the lifting wheel bya 


train of gear wheels, so that each part of the axle can 
turn independently of each other when the rake is 
turning round and act in conjunction when et 
the teeth, while the outer ends are rigidly connec 

to the supporting wheel, and a lifting device under 
the control of the operator, that will lift the teeth to 
pass over the windrow and reset them gradually by 
the draught of the team, thereby preventing the 
teeth from falling to the ground. (8) In a horse hay- 
rake, the combination vf a revolving axle, a centre 
lifting wheel, and a device to raise the teeth and reset 
them automatically, as described. (9) In a horse hay- 
rake, a lifting and resetting device by which the teeth 
are raised to discharge the gathered load and gradu- 
ally reset automatically to gather a fresh load. (10) A 
horserake having a revolving axle, a centre ratchet or 
gear wheel mounted upon or driven by said axle, and 
a hin, rake-head, combined witha revolving double- 
ended pawl provided with gear teeth and mounted on 
said rake-head, so that it may be caused to engage 
with said ratchet at will, whereby the rake may be 
automatically lifted from the und and lowered 
again by positive power derived from the continuous 
motion of said axle. 


247,829. Drepernc, EXCAVATING, AND GRAPPLING 
Macuine, Frank G. Johnson, Brooklyn, N. ¥.—Filed 
February 14th, 1881. 

Brief.—The closing sections are operated through 
arms connected thereto and to sliding head-plates of 
the piston-rod of the operating cylinder, to the lower 
portion of which cylinder said closing sections are 
hinged. Claim.—(1) In grappling gers, exca- 


vators, and buckets, the combination of the carrying 
arms FF, cylinder A, the working or closing arms 
EE, sliding head-plates, and ag C, substan- 

orth. (2) In grappling 
dredgers, excavators, and buckets, the combination of 
the hollow sliding tube D!, the flexible tube G, sliding 
rods D! D, sliding head-plates, piston-rod C, working 
arms E E, and cylinder A, substantially in the manner 
and for the purposes described. 


247,919. Device ror WINDING THE ARMATURES OF 
Evecrric Macuines, Kobert A. Johnaton and 
William H. Bulcroft, Cleveland, Ohio.—Filed May 
2nd, 1881. 


Brief.—A guide is clamped to the annular core, and | Joy's VaLve Gear .. 
i The | TenpERS 


supports a ring which carries the ring of wire. 
ring is made in sections, which are secured together 
by lugs and bolts to enable it to be 


| 


ed through | Tae Institution oy CiviL 


two coils of the same metal coated with red lead, one 
arranged within the porous cup and one without the 


porous cup, both vessel. and porous cup being filled 

with acidulated water, for the purpose specified. 

24'7,.986. RecuLator ror ELecTROPHORES oR 
Seconpary Bartreries, James A. Maloney and 
Franz Birger, Washington, D.C., assignors, by 
direct and mesne assignments, to the American 
Blectrophore Company, same place.—Filed July 23rd, 
88 


1881. 
Claim.--In combination with the electrophore, the: 


electro-magnet B, wire rod C, resistance-block D, 
spring E, set screw F, spring B, and binding posts, 
ne as bed, and for the purpose set 
0} 


24'7,96'7. Toorn ror Grain Dritis, Barclay Thorn 
and James Evans, Junction City, Mo.—Filed June 
30th, 1881. 
Claim.—In a grain drill, a combined tooth and 
colter, consisting in the tapering tooth A, terminating 
in the triangular neck and the three-sided colter, 


having its under surface plain and its upper surface: 
sloping downward and backward from the central 
ridge, and its laterally-extending wings rounded at 
the rear and converging to a point in front, whereby 
the said neck alone will, cut the surface of the svil, as. 
specified. 
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electric machines, consisting of a divided wheel E 
turning upon a stationary wheel or guide F attached 
to an annular armature, as and for the purposes set 
forth and described. (3) The combination of the 
sectional wheel E, having a screw X, spring Y attached 
thereto, and bobbin or wire-holder G, with the inner 
stationary wheel F, as and for the purpose set forth. 
(4) The inner guide wheel F, having thumb-screws and 
lugs J to adjust and hold it upon the armature A, as 
set forth and described. 


247,934. EvecrropHore or Seconpary Batrery, 
James A. Maloney, Washington, D.C., assignor by 
direct and mesne assignments to the American 
Blectrophore Company, same place.—Filed July 6th, 
1881. 


Claim.—The process of preparing electrophores or 
secondary batteries for use, which consists in first sub- 


(227,534 


merging the metal coils in acidulated water, and then 
placing the device in an electric circuit for the pur- 
pose of polarising the leaden coils or plates, and 
Secondly, in su uently the acidulated 
water with water without acid for the purpose of con- 
ducting the current to the respective ayaa plates, 
substantially and for the purpose set forth. 


247,935. orn Seconpary Barrery, 
James A. Maloney and Franz Birger, Washington, 
D.C., assignors, by direct and mesne assignments, to 
the American Electrophore Company, same place.— 
Fiied July 20th, 1881. 

Claim.—An_electrophore or secondary battery sub- 
stantially as describec, consisting of an exterior non- 
conducting vessel containing a central porous cup, 
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Epps’s CocoA.—GRATEFUL AND COMFORTING 
—‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Ep; 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. pe of 
subtle maladies are floating around us ready of 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Made 
simply with boiling water or milk. Sold only 
in packets labelled—“‘ James AND Co., 
Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use — 
fApvr.] 
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THE SMITHFIELD CLUB SHOW and Co.,of Gainsborough. It isa compound engine, with the 
ee “i cylinders under the boiler. The cylinders are 5in. and Yin. 

THERE are very few novelties in steam engine designs to | diameter, by 12in. stroke. The working pressure is 140 lb.; 
be seen in the Agricultural Hall; and we are happy to | the tubes are 2}in. diameter. The two cylinders and valve 
add that the reason why new things are absent is satis- | chests are all in one casting, which forms the pedestal for 
factory. Engineers have been too busy to make novelties; | the front end of the boiler. The exhaust pipe from 
they have been working night and day to meet orders, and | the small to the large cylinder forms the intermediate 
under such circumstances they have put on one side for | receiver. It passes transversely beneath the cylinders, and 
the moment every invention which required much time or | is jacketted. The cylinders are fitted with hard cast iron 
expense to develope it. Thus, for example, Messrs. Bur- | liners, with a space res the cylinder and liner, which 


SIDE ELEVATION 
FIC. | 
Fic. 3 
PLAN 

1 


STARKEY’S VALVE GEAR. 


rell, of Thetford, have done nothing since summer with ; makes the jacket. The excentric sheaves are, very properly, 
compound engines, and at stand after stand may be seen | of cast iron. The high-pressure cylinder has a cut-off 
engines perfectly familiar in every detail to those who | valve on the back of the main valve, which cut off, driven 
frequent shows. Of these it is quite unnecessary to speak. | by a separate excentric, is controlled by Hartnell’s governor. 


SIDE ELEVATION 


PLAN 
6.—MESSRS. AVELING AND PORTER'S VALVE GEARS 


SECTION ON LINE C.D. SECTION oN LINE A.B. 
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FIG. 6.—MESSRS. AVELING AND PORTER’S FEED PUMP. 


We shall confine our attention to the few new things 
exhibited. 

Steam Engines.—The most novel engine in the Agricultural 
Hall is a semi-portable exhibited by Messrs, Marshall, Sons, 


The piston fe oe is 350ft. per minute. The guides are 
tubular, bored out and faced at each end, and secured to 
the cylinder at one end and to a motion-plate at the other. 
The bed-plate or frame is made of two rolled ] iron bars, 


between which the cylinder casting is bolted at one end, 
while at the other they are secured to a square casting, 
on which is placed the fire-box end of the boiler. The 
engine has obviously been got up with the utmost atten- 
tion to details and proportions, and is one of the best 
imens of mechanical engineering ever shown in the 
gricultural Hall. It is the first made, and we hope that 
Messrs. Marshall will find time to test it, and let the 
world know something of its economic qualities. Messrs. 
Marshall also show an 8-horse power portable engine, 
built from new patterns. The tubular guide is used in it 
also. Itis jacketted, and has an unusually large cylinder. 
The starting gear is all outside the boiler ; the working 
pressure is 80 Ib.. A 6-horse power engine, by the same 
firm, is y map designed for driving dynamo-electric 
machines, for producing the electric light.% They also ex- 
hibit the traction engine which we illustrate at page 419. 
This engine has, it will be seen, the tubular guides, which 
appear to be rapidly coming into fashion. The traction 
engines of the firm have recently been entirely revised, new 
patterns having been made of many of the parts with a view 
to rendering them as simple and efficient as possible. The 
number of pieces has been considerably reduced. The 
cylinder, which is steam jacketted, is provided with a gun- 
metal slide valve and an equilibrium throttle valve ; the 
stop valve and throttle valve spindles are made direct- 
acting, and are kent parallel with the centre line of the 


FIG. 4.—RUSTON AND PROCTOR’S FORE CARRIAGE. 


boiler barrel. Two spring weighted safety valves are 
mounted on the top cover of the cylinder, encased, so as to 
prevent the — of their being tampered with, and 
provided with an easing lever. The ordinary guide bars 
are dispensed with, as we have said, and a cylindrical 
bored guide used instead, carried in the centre by acasting, 
which thus answers as guide stand, governor stand, weigh- 
bar bracket, and valve rod support; the flange of the 
guide bolted to the cylinder serves as front cylinder cover 
and gsc rod stuffing-box. The crosshead is of the 
simple adjustable type as used by Messrs, Marshall for 


their vertical and fixed engines. The road gearing is all © 


made of steel, and the keys on the crank shaft for the 
pinions are cut out of the solid material. The brake barrel 
is cast on the boss of the left-hand side road wheel, so that 
the brake cannot be rendered ineffective by the driving 
pin coming out. A winding drum is keyed to the axle on 
the left-hand side of the engine supplied with a steel wire 
rope and guide pulleys. The cylinder cocks, water gauges, 
pump suction and delivery pipes, are all made with 
connections. A circular tool-box for spuds, &c., is pro- 
vided on the front axle. The boiler is fitted with suitable 
wash-out plugs, a mud pocket under the barrel, and the 
saddle plate is flanged with a sufficiently large radius so 
that the two mud-holes can be put in the corners. 

Messrs. Ruston and Proctor, of Lincoln, show a com- 
pound portable engine which has some novel features. In 
the first place there is a peculiar and highly ingenious 
starting gear, by which steam can be admitted to the low- 
peas cylinder to start the engine, but only while the 

iver keeps hold of the starting handle. He may, how- 
ever, start without using the auxiliary valve if he likes. A 
very compact reducing valve is moreover provided, which 

revents a pressure greater than 50 lb. being carried in the 
ate cylinder. It consists of a plunger of different diame- 
ters, so arranged that when the steam in the low-pressure 
valve chest exceeds 501b. in pressure. the plunger is 
shifted, thanks to the difference in areas, and steam is shut 
off. It is rather a protecting valve than a reducing valve. 
The cylinders are 7in. and 1lin. diameter, by 14in. stroke. 
There are only two steam joints between the boiler and the 
engine. Steam is admitted to the jacket through the well- 
known tubular stays used by this firm for years, while 
drainage is effected by drilling holes in a couple of the 
holding-on bolts which secure the saddle of the cylinders 
to the boiler ; transverse holes bored into these establish a 
communication with the jacket at the lowest point, some- 
what as shown in the 
accompanying _ sketch. 
The feed pump, which 
is very simple in con- 
struction and vertical, is 
secured to a downward 


—eo of the crank 
shaft bracket, to avoid 
i holes in the 


boiler. The governor 

works an expansion valve on the back of the main slide, 
very much as in the case of the valve of a very neat 
fixed engine, which we shall illustrate in an early impres- 
sion. e fore i of this engine is illustrated by 
Fig. 4. It will be seen that it is made by bending angle 
iron round blocks, and securing it to ings secured to 
the axle. The drawing is self-explanatory, and the sim- 
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plicity and fitness of the design to the intended purpose 
sufficiently recommend it. The finish of all the engines 
at Messrs. Ruston and Proctor’s stand leaves nothing to 
be desired. 

Messrs. Ransomes, Head, and Jefferies, E. R. and F. 
Turner, Davey Paxman and. Co., Howard, and Savage, 
show absolutely nothing new, with the exception 
of a few moditications in the shape of various parts. 


Messrs. Eddington seem to be determined to improve, and | 


they now exhibit a very fairly designed portable of good 
finish, a wonderfully better engine than any of those which 
have appeared at their stands in days gone by. Messrs. 
Allchin, too, have steadily improved, and their exhibits 
compare favourably with other makers, but do not call for 
special remark. . 

Messrs. Charles Burrell and Sons, of Thetford, have 
been, as we have said, too busy to go on with the com- 
pound engine and the steering gear exhibited at Derby, 
but they exhibit a traction engine built from new patterns, 
the prominent idea being to simplify everything, and 
reduce machinery and labour as much as possible. So 
successful have they been in this, that the engine exhibited 
was erected in eight days—the boiler was delivered into 
shop on a Thursday morning, and steam was got up the 
following Thursday night. The engine received during 
this time three coats of paint and two coats of varnish, 
and on Sunday no work was done on it. Deducting two 
days required to dry the varnish and the Sunday, there 
were really left for erecting the engine but five days; a 
certain amount of overtime was put in, but there was no 
nightwork properly so called. A very few years ago the job 
occupied the firm six weeks. The present result has been 
obtained by the almost total abandonment of the use of 
chisel and file in erecting. Everything comes out of store 
ready to drop into its place, and the new patterns are 
expected to promote yet greater expedition. It is worth 
notice that Messrs. Burrell’s engines readily indicate seven 
times the nominal power, 

Messrs. Clayton and Shuttleworth show absolutely 
nothing new, save a polished copper casing to the lagging 
of their cylinders, and a new shade of green paint. 

Messrs. Humphreys, of Pershore, show a fairly good 
portable, which has a new arrangement of high speed 
governor worth examination. 

The only novelty at the stand of Messrs. Fowler and Co., 
of Leeds, is a thrashing engine of great strength, self-pro- 


pelling, and indeed suitable for hauling heavy loads. The | 
diameter of the cylinder in this class of engine is 9}in. or | 
10in., at the option of the customer. The object in view | 


in giving this option is that, although Messrs. Fowler 
recommend the small cylinder and high pressure, it pleases 
some persons better to work with lower pressures up to the 
same power. The length of stroke is 12in.; working 
pressure, 120 Ib. ; speed, 150 revolutions per minute ; effec- 
tive horse-power, 35 ; heating surface, 171°7 square feet ; 
grate area, 6°6ft. ; driving wheels, 6ft. high and 18in. wide. 
This is a very strong engine, suitable for doing a great 
deal of hard work. 

Messrs. Hempstead and Co. show a number of vertical 


engines of excellent and somewhat novel design, which we | 


shall probably illustrate in another impression. 

Messrs. Richard Hornsby and Co. show anew stationary 
engine, with a good oblong bed plate, that side of it carry- 
ing the crank shaft bearing being made deeper and stronger 
than the other. The cylinder is bolted to one end of the 
bed plate, but there isno steam joint between the two. The 
same firm also exhibit a new and well-designed traction en- 
gine ; the cylinder 8in. diameter by 10in. stroke. This isa 
very nice little engine, with a tubular guide bar,supported in 
the middle, the whole, guide cylinder and all, being carried 
on one saddle plate. 

Messrs. Richard Garrett and Sons exhibit nearly the 
same engines as those shown at Derby. We understand 
that the boiler recently brought out by this firm, and 
illustrated in Tue Enoiveer for July 15th, is giving 
most satisfactory results in practice. 

Messrs. Robey and Co., Brown and May, and the Read- 
ing Ironworks Company show absolutely nothing new— 
indeed, but three novelties remain to be noticed. The 
first is Starkey’s patent automatic expansion gear, fitted 
to a well-made portable engine by Messrs. Wm. Foster and 
Co., of Lincoln. This is illustrated by Figs. 1, 2, and 3. In 
principle it closely resembles Sells’s reversing gear, fitted 
by Messrs. Maudslay, Sons, and Field to several ships. 
The action of the apparatus is as follows :—On the crank 
shaft.A being caused to revolve, motion is transmitted 
from the wheel B through the wheels C G and I to the 
wheel L, which, together with the excentric M, is thereby 
caused to revolve in the same direction and witb the same 
speed as the crank shaft. When it is necessary to alter 
the travel of the valve, the bar E is actuated automatically 
by the governors or by hand, and a motion independent 
of that of the crank shaft is thereby transmitted through 
the train of wheels to the excentric M, altering its relative 
position to the excentric O, the excentricity or throw of 
which latter, and consequently the travel of the expansion 
valve, being thereby varied. This variation may be 
effected when the machinery is at rest by a hand move- 
ment of the bar E. It will be obvious that instead of 
making the wheel G wide as before described, two wheels, 
one gearing into one wheel, and the other into the wheel 
I, may be mounted at any convenient distance from one 
another on a spindle instead of on the stud H. It will be 
understood that the cut-off excentric O has a variable 
throw. The excentric M, as will be well understood on 
reference to Fig. 3, partly revolves within or in connection 
with the excentric O, which is caused to revolve simul- 
taneously with the crank shaft by means of a pin N—on 
which it rocks—fixed in a plate P keyed on the shaft. 
The excentric O is connected with the expansion valve 
by means of the ordinary rod. The action of the excentric 
M varies the excentricity or throw of the excentrie O by 
moving its centre anywhere between the limits 1, 2, and 
thus varies the travel of the expansion valve in a corre- 
sponding degree. 

The next novelty in valve gear will be found at the 
stand of Messrs. Aveling and Porter, of Rochester. 


It is illustrated in Fig. 5. It will be seen that we 
have here Allan’s straight link, the link being a turned 
plunger. This is a very elegant and easily titted up gear. 
The third novelty is a feed pump, Fig. 6, also used by 
Messrs. Aveling and Porter this year for the first time. It 
is simple and good. The drawing explains itself. 

We could easily extend this notice of the engines 
exhibited at Islington, but no good purpose would be 
served thereby. We have noticed all that was new that 
we could find on careful examination. The workmanship 
of the portable engine and its design have wonderfully 
improved of late years. On one point we desire to warn 
makers of traction engines. For the sake of appearances 
they are reducing the diameters of their safet y valves, and 
adding stiff spring loading arrangements which are very dan- 
gerous. Two ordinary safety valves, l4in. in diameter, will 
not relieve a large traction engine boiler. We mention no 
names. The makers of the engines in question do not 
know what pressure might accumulate in these boilers 
after the so-called safety valves begin to lift. A little 
more diameter would get over the difficulty. 

Miscellaneous Exhibits.—There is so little to be found in 
the Show that has not been seen there before, that machines 
of very different classes must be referred to under this head, 
and as thrashing machines are usually mentioned in connec- 
tion with or next to portable engines, we first come to the 
newly-arranged thrashing machine of Messrs. Ransomes, 
Head, and Jeffries. To begin with, we may say that there 
is nothing new in this machine except its arrangement, 
and in this respect the well-known Ipswich machine 
has been completely changed. The frame is altered 
so that it is more nearly rectangular in general contour, 
and in the arrangements of the main and secondary mem- 
bers, while rigidity is secured by using angularly placed 
tie-bars connected to one strengthening piece under the 
main cills, and by angularly fixed boarding. The woven 
wire and fibre hangers, which have been used by this firm 
for years, are now discarded, and ash hangers employed 
for all the vibrating parts. Brass, as brasses or as bushes, 
is used in every bearing in the machine—we could not see 
the bushes in every case, but were assured that they were 
there—and the six-beater drum is discarded in favour of 
seven beaters, a change which will be greatly appreciated 
by many of the users of these well-known machines. The 
well-known twisted beater is still used—and no better, 
perhaps, could be had; but the open drum-heads 
are replaced by pressed plate-heads, which prevent 
the accumulation of dust on the drum _ bearings, 
and are really stronger and safer. The bearings are 
Tin. long and 2tin diameter. The machine shown is of the 
| general purpose width of 4ft. Gin. The caving riddles are 
| 6ft. Qin. by 4ft. 2in., and have thus a riddling area of 
| 25°68 square feet, or about 4 square feet more than the 
| mean of those of eight different makers, the co-efficient of 
| riddling area to thrashing area, z¢., drum circumference X 
| drum velocity, being 0°000944 as compared with a mean of 
| 0000802 obtained from the practice, according to Proc. 
| Inst. M.E., 1881, part 2, of nine well-known makers. The 
| importance of large area of riddling surfaces is shown by the 
fact that nearly all makers draw attention to their having 
increased this area in their machines. The riddles in the 
machine referred to are made in two pieces for easy 
removal, and in four steps. The sieves in the second 
dressing shoe are large in area and three in number. The 
machine is fitted with chaff bagging apparatus, and the 
road wheels, the hinder pair of which are 4ft. 2in. in 
diameter, have tires 5in. in width. Altogether the machine 
is of good design and proportions, and the change in 
arrangement will be appreciated by many, though very 
little could add to the good opinion held by numbers of the 
large farmers abroad and at home, of the machines made 
by this tirm for many years. It should further be men- 
tioned that besides the other changes in the design of the 
new machine, double crank reciprocating shakers have 
taken the place of the rotary shakers used for many years 
in the Orwell Works machines. 

As indicating the extent to which makers are increasing 
the riddle area in these machines, we may mention that 
Messrs. Marshall, Sons, and Co. are employing riddles 7ft. 
in length, and generally it may be said that both thrashing 
and riddling areas are now from 30 to 50 per cent. greater 
than they were twelve years ago. The machine exhibited 
by Messrs. P. and H. P. Gibbons, who have for many 
years been known as successful makers, has received 
several modifications under the direction of Mr. Robinson, 
who is now a partner in the firm in the place of the late 
Mr. Gibbons. The long known style of the firm is to be 
henceforth changed to Gibbons and Robinson. Mr. 
Robinson has been many years with Messrs. E. R. and F. 
Turner, of Ipswich, and the changes he has made in the 
machines referred to are of much value, and include the 
connection of the second dressing shoe to the upper main 
shoe, so that no separate driving medium is required, and 
increased facilities for sending the products of thrashing 
through either the awner, second dressing shoe, and screen, 
or all of them, or two of them at pleasure. There is 
nowhere in the Show any evidence of radical change in the 
construction of machines of this class. 

Among the ploughs we found but little that is new, and 
no alterations demanding special mention ; but it may be 
mentioned that the Darby steam digger, which is now 
made by the Agricultural and General Engineering 
Company, Walbrook, E.C., has been modified, so that the 
changes which have to be made for travelling on the road 
are more quickly effected ; the steering arrangement has 
been improved, and the diggers are on five frames, or sets, 
instead of three, so that neither set of diggers takes quite 
so much power, and the digging operation is more regular 
or uniform in the power employed. Mr. John Cooke, of 
Lincoln, shows a nice double-furrow plough, with long 
draught pole and seat for riding, on the American system. 

Turning to reaping machines, we find that the long 
known names, Burgess and Key, are dissevered, owing to 
the retirement of Mr. Key, and the Brentwood firm is 
now Messrs. W. J. and C. T. Burgess. There is nothing 
new on the stand of this firm, at least not in mowing or 
reaping machines ; but Messrs. Burgess are showing cast 


iron letters for sign-boards, stations names, &c. These 
are fine thin castings, and the peculiarity and advantage is 
that the letters being kept from the sign-boards by the 
distance bosses through which the fastening screws pass, 
the letters may be repainted by station porters, or may be 
freshened up by anyone who can get a bit of rag and a little 
paint, without daubing the board, and owing to the 
space between the letters and the board an effective 
and real shadow is thrown. The name of the firm at the 
Show is made up of these letters, which are cheap, and 
they are already being largely used by railway companies. 

To return to reaping machines, we find that Messrs, J. 
and F. Howard have discarded the arrangement of sheaf- 
binding machine with which they appeared at the Derby 
Show, and subsequently at the trials at Thulston. Instead 
they have adopted the generally used Marsh platform and 
apron elevating machine, and the Appleby and Fisken 
form of binding apparatus now used by several of the 
American manufacturers, and at least three in this 
country. This apparatus was fully illustrated in our 
pages with the description of Messrs. Samuelson and Co.'s 
string sheaf-binder at page 202 of our current volume. 
This apparatus is not only simple and easy to make, but 
its design facilitates renewals, and above all it works well. 
Messrs. Howard have made a modification in the machine 
as adopted by them which may be of some value, namely, 
they drive the gathering reel or arms by strong gearing 
from the packer shaft, thus during the moment that the 
packer shaft stands when the string is being knotted and 
cut, no gathering takes place, and the machine is less 
likely to choke at the binder. ‘To the sheaf butt guiding 
apron they have attached a board with a radius rod, and 
by this the sheaf is guided at whatever length desired 
between butt and tie until it is tied, and the butt is thus 
more likely to be fair and square. 

Messrs. Hornsby and Sons show some slight modifica- 
tions in their string binder, a machine which promises at 
the same time to do good work and to be reasonably cheap 
in construction, and cheap for repairs and renewals. The 
McCormick sheaf-binder 1s also exhibited with an improve- 
ment—namely, simplitication of the means by which the 
binding table is shifted, so as to bind according to the 
length of the straw. Another old firm has changed its 
name. The chaff-cutters, horse-gears, and food-preparing 
machinery made by Messrs. Woods and Cocksedge, will 
henceforward be made by Messrs. Woods and Long. Mr. 
Long has been connected with the Stowmarket firm for 
about a quarter of a century. 

There is little that is new in chaff-cutting machines. 
Messrs. W. J. and C. T. Burgess show a small machine 
fitted with the ordinary worm-wheels, but not the ordinary 
worm, inasmuch as that used has two portions of its thread 
in a direction normal to the axis of the worm, so that 
while these parts pass the worm-wheels, the latter stand 
still. The rollers thus have an intermittent motion secured 
in a very simple if not novel way. While speaking of 
small chatf-cutting machines, we might mention the collec- 
tion of food-preparing machines exhibited by Messrs. 
Hunt and Tawell, including the various machines for- 
merly made by Messrs. Ransome and Sims, and a 
small chaff-cutter with the old face wheel and shifting 
pinion for obtaining differert lengths of cut. This arrange- 
ment was at one time sneered at because it was not me- 
chanical, inasmuch as the angle of the teeth of all the 
rings on the face wheel cannot be accurately in accordance 
with that of the pinion. As, however, the work to be 
done is light, the rounding of all the teeth gets over the 
difficulty, and there is after all no arrangement that is 
much better. 

Messrs. Davy, Sleep, and Co., of St. Germans, Corn- 
wall, show their horse-rake, which is arranged so that it 
may be shortened for travelling on narrow roads and to 
pass through narrow gates, and yet in the field be a wide 
rake. This is accomplished by using a hollow shaft, into 
which the road axles, half the length of the short-rake, tit 
freely. When it is desired to increase the width of the 
rake the axle at either end is withdrawn, a number of 
teeth in a set on a piece of tube slipped on, and the axle 
put back into the axle tube. The reverse arrangement is 
of course adopted when it is desired to shorten the rake 
to gothrough lanes, &c. This rake is not new here, but we 
had not noticed it before. 

Messrs. Ord and Maddison, of Darlington, show a corn 
weeding machine, to which we have not before referred. 
It is Jurgenson’s' patent, and consists of a barrel having 
a number of weeding teeth close together on three bars 
driven from the axle of the wheels, upon which the whole 
machine is drawn across the field. The action of the 
apparatus depends on the fact that, except grass, no weeds 
will pass between these teeth, though corn blades pass 
through easily. The weeds are thus pulled up, and the 
teeth are freed from them, as the barrel upon which they 
are mounted revolves, by a retractile motion within their 
sheath. 

Messrs. Lister and Co, have made a useful addition to 
bean kibblers. This is a small vibrating sieve in the spout 
of the kibbler, so that the dust and fine powder from the 
beans are separated from the large parts of the kibbled 
beans. This is useful, and avoids some of the objections 
supposed to attach to giving horses this fine meal with 
their beans, while the meal so produced is useful in other 
ways, and is often wanted for fowls and pigs, &c., wherever 
horses are kept. Bean kibblers if properly made and 
kept in order, however, did not ought to produce more 
than a very small percentage of dust. 

A simple form of draining plough, to be operated by 
steam power, is exhibited by Messrs. Knight and Stacey, 
Harleston. The mole or drain former is attached to a thin 
coulter-blade, which is connected with a long presser bar. 
This bar is attached to the fore part of a strong frame on 
three wheels, and its hinder end terminates in a handle, 
like a single plough handle. Arrangements are made for 
lifting the mole by the hauling power, and for regulating 
the depth. 

Messrs. Holmes and Son, of Norwich, amongst other 
things, have a model of the turbine irrigation pump, shown 
by the annexed cut, Fig. 7. They have now been erected of 
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various sizes, capable of raising and delivering from 6000 
to 15,000 gallons per minute, at lifts from 5ft. to 17ft., 
and are working by wind power and steam, both portable and 
fixed engines. They are made with iron cases, and are then 
easily fixed, and may be got to work in a few hours. The 


FIG. 7. 


above woodcut illustrates the turbine pump, as driven by 
an ordinary portable steam engine direct from the crank 
shaft ; but they may of course be made to drive by a 
pulley and strap from tiy-wheel. As shown above, the 
engine is connected by a tumbling shaft. 

A new article of manufacture is shown by Mr. James 
Coultas, Grantham, consisting of a fan and drying chamber, 
for drying grain and seeds by forcing cold air through it 
at a considerable pressure. ‘This apparatus also carries 
out a suggestion made in our impression of the 19th 
of August last, which described a system of  stack- 
ing hay when green and wet, and corn when 
wet, and drying it without danger of heating, namely, 
that some agricultural engineers should take up the 
manufacture of the necessary fan and pipes for artiticially 
drying hay and corn got up and stacked when nearly 
green or very wet. 


THE LIMITS TO SPEED. 
By Proressor Ossorné Reynoups, M.A., F.RS 
No, II. 

AurnoveH vibration is one of the greatest and most 
common difficulties with which engineers have to contend, 
it is, perhaps, of all mechanical phenomena least understood. 
It does not appear to have been made the subject of any 
treatise, or to have a place in works which treat of applied 
mechanics. This has doubtless arisen from the great 
apparent diversity in the circumstances under which it 
occurs. The mechanical principles involved are sufficiently 
well understood by natura] philosophers ; but they have 
not been applied to the practical questions, Such an 
application is, however, not only possible, but the general 
circumstances on which vibrations depend may be appre- 
hended without the aid of mathematical symbols. In tact 
an unconscious apprehension of the principles of vibration 
is one of the earliest lessons which children learn, The 
act of swinging in a child’s swing requires such a know- 
ledge, and this whether swinging oneself by motion in the 
swing, or swinging another by pushing the swing. And 
the same may be said of shaking an apple tree. The act 
of shaking a tree does not consist simply in exerting a force 
first in one direction and then in the opposite. One might 
do this, exerting many times the force necessary, if pro- 
perly applied, to bring not only the apples but the leaves 
off the trees, without bringing down a single apple. What 
is required besides the alternating force is that the alterna- 
tions should be timed right. This timing of the aiternations 
in the direction of the force we exert comes naturally when 
we are trying to shake an object ; for naturally we follow 
the object in its motion ; indeed it is difficult to avoid 
doing this. But if, instead of shaking the tree by muscular 
exertion, we were to arrange a steam engine to shake it, 
then we should at once perceive that there was only one 
particular speed of the engine at which the tree would 
shake. The general phenomenon, the apprehension of 
which has been wanting to the understanding of the 
circumstances on which vibration depends, is that the 
discovery of which led Hooke to perceive the mechanical 
law which bears his name—‘ wt extenso sic vis”—and also 
led him to construct a watch after the present method. 
This phenomena is that a fixed object will, when set in 
motion to a greater or less degree, continue to rock in a 
particular direction, with a particular, and only with that 
"a weep rate of oscillation. This is no less true of ships, 
ridges, and parts of machines, than of apple trees, tuning- 
forks, and the balance-wheels of watches. We say continue 
to rock ; but it is not meant that it will continue for ever, 
or for any great length of time. The motion will gradually 
diminish, according to the resistance encountered from the 
air and the imperfect elasticity of the structure. 

The rate at which a structure will rock depends on two 
circumstances—the stiffness of the attachments by the 
bending of which the rocking takes place, and the magni- 
tude and distribution of the weight to be rocked. In the 
case of short, stiff objects, like the prongs of a tuning-fork, 
the vibrations may amount to ta a per second ; 
whereas in the case of trees, ships, bridges, or steam engines, 


they are often as low as two or three per second, or even 
one in two or three seconds. 

The period in which a body will continue to rock in any 
manner may be called its period of free vibration for that 
manner of rocking; and having recognised the general 
existence of such periods of free vibration, a general view 
of the circumstances under which dangerous vibrations are 
likely to occur is not difficult. Were it not for the 
decadence of the free vibration when once set up, owing to 
such causes as have been already mentioned, then it is 
obvious that if to the swing already attained a small 
addition were made, the increased swing would continue, 
and by continually adding fresh swings, however small, 
the swing must eventually increase until some limit was 
reached, Thus, one child swinging another, if there were 
no retardation, would, if it continued to impart a push, 
however slight, each time the swing passed, eventually 
send the swing completely round. As it is, however, 
owing to the retardation arising from the resistance of the 
air and the stiffness of the ropes, the work done by the 
swinger only just balances the energy lost, and so only 
inaintains the speed ; the greater the speed the greater the 
work spent in retardation, and hence the greater the 
exertion on the part of the swinger necessary to maintain 
it. Now, the theory of all steady vibration is the 
same; whatever may be its nature, there must always 
be something to act the part of the swinger, and 
by well-timed acceleration make good the necessary 
loss. In order that the extent of vibration may be constant, 
the added velocity must be exactly what is lost ; if it be 
too great the amplitude will increase, or too small, 
diminish. There are several things which may thus act 
the part of the swinger—any reciprocating or revolving 
weight, any periodic force, such as may arise from the 
intermittent pressure of steam on the piston, or a periodic 
motion, such as is caused by the wheels of a carriage 
running over the setts on the street or the sleepers on a 
railway; in fact, any periodic disturbance. But as a 
matter of fact, such disturbances have always a fixed 
period, and as the body will only oscillate ina fixed period, 
it is only in casé the period of the disturbance exactly 
fitting the period of vibration that this vibration can be 
steady, and this rarely or never happens. What really 
happens is that the period of disturbance approximates 
more or less to the period of vibration, and in order to 
understand the theory of vibrations under consideration 
it is necessary to consider how a difference in the periods 
influences the vibration. The swing will enable us to do 
this. Suppose the period of the swing to be two seconds, 
and suppose that the swinger pulls a rope every 
2°05 seconds; the first pull will set the swing in motion 
a little ; in the second swing the pull will come a little 
late, but still before the forward motitn has ceased, 
which wili be ‘5 second from the start. The second pull will 
therefore accelerate the motion, and so will the eight suc- 
ceeding pulls, After this, however, the pull will come on 
the backward motion and exercise a retarding effect, and 
by the time ten such pulls have been given the retarding 
effect will have just balanced the previous accelerating 
effect, and all motion will have ceased. We see, then, 
that the result would be waves of vibration, ten effective 


pulls, and as much motion as these would impart, and then | 


ten retarding pulls, destroying the motion. The number 
of effective pulls clearly depends on the approximation of 
the period of the pulls to that of the swing. If these had 
been only ‘01 second difference, thep we should have had 
fifty effective pulls and a corresponding motion. The 
magnitude of the motion attained will thus depend on two 
things—the magnitude of the desturbing force or pull com- 
pared with the weight on the swing, and the number of 
effective pulls of which the discrepancy of the periods 
admits, which number will be the whole period divided by 
four times the difference of the two periods. This result, 
which is obvious in the case of the swing, is equally true 
for all classes of vibration. When the period of a dis- 
turbing or swinging force differs from the natural period 
of swing, the result will be batches of oscillations in- 
creasing from nothing till they reach a magnitude depend- 
ing on the magnitude of the disturbing force, and the 
ratio of the natural period to the difference in the two 
periods, the number of swings before the maximum is 
reached being equal to one-fourth this ratio, which will also 
be the number while the motion is diminishing. It thus 
appears that if the periods approximate, a comparatively 
small disturbing force must produce a considerable swing- 
ing, while if the difference in the periods is large, then the 
amount of motion will be confined to that produced by a 
action of the single disturbance. When this is the case 
the vibration is called a forced vibration. Of course, when 
large disturbing forces are allowed, forced vibrations may 
become important, but this seldom occurs, as large disturb- 
ing forces may generally be avoided. Small disturbing 
forces, however, are almost always present where there is 
periodic motion, and though the forced vibrations which 
would result are unimportant, when these, owing to the 
near coincidence of their period with that of force vibra- 
tion accumulate, motion of almost any extent may ensue, 
It is this near coincidence of the period of the disturbance 
or free vibrations with the period of free vibration which 
is the condition of danger from vibrations, and the possi- 
bility of avoiding the danger lies in the possibility of 
avoiding this approximate coincidence. This may be 
attempted in two ways, one by adjusting the period of 
disturbance, the other by constructing the structure so as to 
adjust the period of free vibration wide of that of the dis- 
turbance. The first of these methods is seldom applicable, 
for the period of disturbance is generally determined by the 
speed of revolution of some part of the machinery, and 
which speed must vary between nothing and the highest 
which the limit arising from vibration or some other 
cause will allow. It is, therefore, to the construction of 
the structure that we must look, in order to prevent the 
period of disturbance from reaching that of free vibration 
The period of free vibration in any structure may, and gene 
rally will, be different for different directions of rocking, 
even when the structure rocks as a whole on its supports ; 
and when the structure consists of many parts with 


more or less elastic connections, all of these parts may 
have different periods of rocking. Thus each branch 
of a tree if shaken separately would swing in a dif- 
ferent period from the tree asa whole, and each apple 
in a different period from the branch; so that if we 
attempt to shake the stem in a wrong period for the whole 
tree, we shall probably succeed in shaking some branch. 

Without going too deeply into the mechanics of the 
subject, we may look ona structure or a part of a struc- 
ture as a solid mass on elastic supports; and then there 
will be in all six independent ways in which it can vibrate 
or swing, all of which may have different periods. There 
will be three linear motions—for instance, up and down, 
north and south, east and west, or in whatever directions 
these may be, they must be at right angles to each other ; 
and three circular or rotary vibrations about these axes at 
right angles. Owing to a want of pliancy in the supports 
perceptible rocking is seldom possible in all these direc- 
tions. For instance, if we fix a hammer with a long shaft 
in a vice, pinching the bottom of the shaft with the head 
upwards, then the head may oscillate in two ways. If the 
broadest way of the handle be east and west, then the head 
if set swinging would swing in one period east and west, 
another north and south, but owing to the rigidity of the 
shaft there could be no perceptible motion up and down ; 
also the head might have a rotary motion about a vertical 
axis by twisting the shaft, but the shaft would not allow 
of the head having any perceptible rotary motion about 
any horizontal axis. In saying that these are the only 
three directions of oscillation, it is not meant that the body 
cannot be set off oscillating in other directions, but that it 
will not continue to oscillate in other directions if started. 
In the case of the hammer, the head might be set swinging 
south-east, but it would then change its manner of swing 
until it moved in acircle, such a motion being equivalent to 
two motions in conjunction, one north and south, the other 
west and east, which would have different periods, and so 
the corresponding phases would change. 

These distinct periods, which are easily conceived in the 
case of the hammer, will exist more or less in all structures. 
In the locomotive, for instance, the boiler is capable of 
rocking on its springs, with a lifting up-and-down motion, 
or with a rolling motion from side to side, or with what is 
called a bucking motion, one end rising and the other 
falling ; these three motions will have different periods. 
And to avoid oscillations in these directions it is necessary 
that these periods should be such as not nearly to coincide 
with that of the machinery when thisis moving fast. But 
it is not only the rocking of the engine as a whole that 
has to be considered ; every part of the engine will be 
capable of free periodic motion, and should the period of 
any forced vibrations rise into coincidence with any of 
these periods, the part to which it belongs will be in 
danger. Such a coincidence is only to be avoided when 
all the free periods are smaller than the period of any 
disturbing force at the fastest speed of the engine, for 
since as the engine acquires motion, the period of disturb- 
ance gradually diminishes ; this must come into coincidence 
with any period of free vibration which may be greater 
than that of the period of disturbance when at its smallest. 
The periods of vibration of any structure may be diminished 
by increasing its stiffness, or the stitiness of its supports or 
attachments, but there is a limit to the stifiness possible, 
so that the structure may fulfil its functions. For instance 
the springs of the locomotive have to allow the wheels to 
adapt themselves to the inequalities of the road, and if 
they are too stiff they will fail to do this. 

In this way it is seen that there must be a limit 
to the possible smallness of the period of free vibra- 
tion of the structure and its parts, and hence 
to the speed of the structure, on which the small- 
ness of the period of disturbance will depend. 
The stiffness of structures has for the most part 
been determined by experience, and any further ex- 
tensions of speeds will require increased stiffness, and 
this throughout the structure ; for in any complex struc- 
ture, such as a locomotive ora railway carriage, there 
are so many parts of which the free periods are small 
—the floor, roof, the sides, seats, and partitions—that 
as the period of disturbance becomes smaller, nothing 
but a general stiffening of the entire structure will prevent 
destructive vibrations. Doubiless the parts may be made 
stiffer than they are—and this without materially increasing 
their weight—which would call in other limits to speed. 
Much has been done of late years, imperfectly as the 
theory has.been understood. This is very apparent when 
we compare the smoothness of the motion of one of the 
present northern express trains with what it was some few 
years ago. The carriages are, however, only stiffened up 
to the normal speeds, any excess of speed becoming appa- 
rent by the tremour or vibration which ensues ; and even 
at the normal speeds there is room for further improve- 
ment, in the accomplishment of which careful attention to 
the foregoing considerations should be of the greatest use. 


TENDERS. 


Lrreps.—For further works in the erection of stores, cellars, &c., 
for Messrs. Wright Bros., at their new brewery, Leeds. Messrs. 
Davison, Inskipp, and Mackenzie, consulting engineers, 62, Leaden- 
hall-street, E.C. 


£ s.d. 
Messrs. Boothman and Son.. .. .. .. 915 0 6 
Messrs. Irwin and Co.—accepted .. .. .. « « 855 0 0 


Cowper Stoves.—Referring to the new furnaces of the Holwell 
Iron Company, near Melton Mowbray, we find that Cowper stoves 
will be used to heat the blast, and not Whitwell, as we stated in 
our issue of last week. 

SourH KENsincton MusruM.—Visitors during the week ending 
Dec. 3rd, 1881:—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., Museum, 10,308 ; mercantile marine, building 
materials, and other collections, 3691. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 4 p.m., Museum, 
2421; mercantile marine, building materials, and other collections, 
209. Total, 16,629. Average of corresponding week in former 
years, 12,329. Total from the opening of the Museum, 20,530,682. 


| | 
| 
(ari 
(AR | | | 
= 
\ 
|| T 
== Ino 
4 riveh OUTLET: DOOR | 
4 MARSH DYKE 
WN N — | 
| 
EES 
4 | 
| 
| 
| 
| 
| 
i 
| 
} 
: 
| 
| 
| 
| 
| 


Dec. 9, 1881. 


THE ENGINEER 


418 


\ 


>! 


lez2 


: 
Ys 


691d 


\ \ 


iil 1 


AVMTIVY YVVTINOAIO VNNGAIA 


US 
— 
= ae i J Yj 
=| YW 
— | / 
= { g T BAN 
a | & 4 | 
| | | Jie NN | | 
Ba | | | We 
a = i SS |! 
ZY K WANE 


Dec. 9, 1881. 


THE ENGINEER. 419 


8-H. P. TRAC 


TION ENGINE—SMITHFIELD SHOW. 


MESSRS, MARSHALL, SONS, AND CO , GAINSBOROUGH, ENGINEERS 


THE VIENNA CIRCULAR RAILWAY. 
No. II. 


Tuk total length of the Ring Railway, of which a preliminary 
notice appeared in our last impression, is 12°844 kil. and is 


projected as follows :—Kil. 7°572 on viaduct supported on iron | 


columns ; kil. 0°816 on viaduct in masonry ; kil. 3°243 in cutting 
with retaining walls ; kil. 0-470 in bank with retaining walls ; 
kil. 0°449 in tunnel ; kil. 0°085 in covered cutting ; kil. 0°209 


on the level. There are in the above nineteen stations, fifteen | 


of which are elevated and four sunk. 

The following junctions sre made with the several railways 
entering Vienna: (1) A branch line with double junction from 
the neighbourhood of zero of the main circuit running up 
straight along the right bank of the Danube Canal to join the 
Franz Josef’s Railway in the direction of Nussdorf. The 
length of this branch is about 1°930 kil. (2) A branch with 
double junction, crossing the Danube Canal, from kil. 0°300 of 
the main circuit, to form a junction with the Nord-West Railway 
on the one hand, and the Nord Railway on the other, with a 
short branch to the military stores or Verpflegs magazine in the 
Leopoldstadt. The total length of these three branches is about 
2°600kil. (3) A branch line with double junction at the 
northern end of the projected Aspern Station in the immediate 
neighbourhood of the Aspern Bridge and Ringstrasse, across the 
Danube Canal to join the Nord Railway at its terminus, and to 
provide a station for the immense traffic to the Prater; about 
1°400 kil. long. (4) A branch line from the southern end of the 
Aspern Station in the direction of the so-called Verbindungsbahn, 
to form a junction with the same, and by means of it, with the 
Wien Asfang Railway running to the Central Cemétery, with the 
Imperial Arsenal near the States Railway, with the State Railway 
itself, and with the Southern Railway or Sudbahn. The total 
length of these branches is about 2°400 kil. (5) A branch line 
with double junction from the Slaughterhouse Station at 
kil. 7, to join the Southern Railway at Meidling Station, the 
first station out of Vienna. The length of this line is about 
2°246 kil. (6) A branch line with double junction from the 
west end of the Slaughterhouse Station, running along the left 
bank of the river Wien as far as the Lobkowitz Bridge, and then 
turning in a north-westerly direction to join the K. K. Kaisern 
Elizabeth Railway at Penzing, the first station outside Vienna; 
and (7) a branch line from the neighbourhood of the Lobkowitz 
Bridge, along the left bank of the river Wien to Schénbrunn and 
Hiezing. The lotal length of these two branches is about 
4°990 kil. Therefore the total length of the network of main 
cireuit and branches, exclusive of a piece of the Verbindings Rail- 
way, over which running powers will have to be obtained, ora parallel 
piece of line constructed, is about 284 kilometres, or 17} miles. 

From the above description of the branches it will be seen 
that every railway terminating in Vienna will be brought into 
communication, not only with the central station but also with 
all the other railways ; and that each company will in addition 
to their terminus have nineteen stations in the periphery of the 
city, each of which more or less will answer the same purpose 
as the existing termini. Every part of the town within reason- 
able distance of the main circuit will in like manner be connected 
with all the other districts, and at the same time with all the 
railways. 

By this means the city of Vienna will be directly or indirectly 
connected with every railway system in Austria. The import- 
ance of this, not only to the capital itself, but to the empire 
generally, from a strategical point of view, has recommended 
the scheme especially to the military authorities. The last great 
struggles in Europe have shown that the modern tactics of war 
are for the victor of the first great battle to march direct on the 
capital of the vanquished, and the safety of the latter can only 
be assured by a system of railways that will facilitate the con- 
centration of troops from all parts of the empire at the shortest 


| notice. The strategical position of Vienna, the central depét of ; Neither fortifications nor earthworks, neither individual bravery 
' a vast military organisation, will thus be enormously improved. | nor collective patriotism, are of any avail against the rapid con- 
| The arsenal and military storehouse, now almost isolated because | centration of troops, and the defence of a city or its fall will in 
| dependent on extraneous means of transport for the removal of | future depend on the presence or absence of the means to throw 
| material, will be directly connected one with the other and with | with greater rapidity than the besiegers fresh supports on the 
every railway in Vienna. The mobilisation and expedition of | points of attack. The maximum gradient is 1 in 60, the mini- 
; mum radius 200 met., or 
about 10 chains. The method 
of construction and special 
treatment of certain parts of 
the line are shown in the 
accompanying drawings. Fig. 
1, page 400, is a cross section 
of a span of 60ft., in which the 
cross girders are carried on the 
top ofthe main girders, where 
no roads have to be crossed, 
to shorten as much as _ pos- 
sible the length of the 
columns. The nature of the 
ground throughout in the 
neighbourhood of the Danube 
Canal and river Wien is such 
that costly foundations will 
in every case be necessary. 
It is proposed, in places 
where the foundations will 
be hidden entirely below the 
present or altered surface to 
sink shafts, timber them in- 
side and fill up with beton. 
Fig. 2 represents the cross 
section of an opening of the 
same span with the upper 
surface of the cross girders 
flush with the top flange of 
the main girder. Fig. 3 is 
an elevation of structure as 
shown in Fig. 2. Fig. 4 isa 
plan of the platform of road, 
with the position of cross 
girders, sleepers, planking, 
&c. Fig. 5 is a cross sec- 
tion in plan through the 
columns, showing method of 
coupling the same at half 
their height. Fig. 5a is a 
plan of the base of the 
columns. Fig. 6 shows a 
cross section of an 80ft. 
opening. Fig. 7 is a cross 
section of a 60ft. opening 
with special cross girders for 
crossing roads of 2 mean 
headway. Fig. 8 is an eleva- 
tion of the 60ft. span as 
shown in Hie 8. Fig. 
, illustrates the ornamen 
MESSRS. MARSHALL’S TRACTION ENGINE. viaduct over the Stubenring 
troops and other material of war to or from every part of the | between the right bank of the Danube Canal and the left bank of 
empire will be effected with ease and despatch. The troops | the river Wien. Similar structures are proposed at the crossings 
themselves will be spared the wearisome march across the city | of the approaches to the Tegethoff, Schwazenberg and Elizabeth 
from station to station, and the inhabitants not only the geueral | Bridges. 
annoyances and hindrances to traffic invariably occasioned by| The main girders are concealed by light cast iron ornamental 
the blocking of the thoroughfares by large masses of men and | arches to harmonise as much as possible with the neighbouring 
the trains of vehicles accompanying them, but the special | structures and to render the unavoidable crossing of such 
mal inconveniences attending the system of “billeting.” | important streets rather an architectural ————— other- 
e necessity for this tax on the inhabitants will cease when the | wise. The main span of this viaduct, slightly on the skew, i# 
means of direct transport without change of carriage are provided, ‘ 80ft., the height over the roadway 16ft, 10in, 
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Fig. 10 represents a cross section of the cutting in the | instance, no less than thirty-four unexplainable derailments 


Giirtelstrasse at its deepest point, with provision for the 
drainage &c.; Fig. 11 a cross section of the same at its shallowest 
depth ; Figs. 12 and 13, cross section of embankment between 
retaining walls at the greatest and least depths of bank ; 
Figs. 14 and 15, elevation ard cross section of masonry viaduct ; 
Fig. 10, the normal profile of tunnel; and Fig. 17 a cross 


section of the road bridges over the railway between the suburbs | 


and the city in the Giirteistrasse ; Fig. 18 represents the eleva- 
tion of the general type cf an elevated station along the Donau 
Canal and river Wien. ‘he same is constructéd of iron, the 
width of platform is 16ft.; Fig. 19 is a horizontal section at 
platform level, showing the disposition of the entrances and 
exits by staircases, and the general arrangement of conveniences 
for the public. 


LONG CARS ON ENGLISH RAILWAYS. 


Tue American long car rolling stock is now fairly on its trial 
in this country on the Brighton Railway. Pulman cars have 
been in use on the northern lines for a long time, but a complete 
long car train is a novelty in this country. As we mentioned 
last week, an inaugural trip to Brighton and back was made on the 
ist inst. with the new train, a large number of gentlemen being 
invited. A part of the interest which centres in this train is due 
to its being the first that has been fitted throughout with electric 
lamps. Except, however, that this is the first extensive applica- 
tion of this light in passenger trains, there is nothing strikingly 
novel in the arrangement, beyond the use of Faure’s secondary 
batteries for providing the current. In this case twenty-nine 
Edison lamps take the place of the oil lamps, the brackets pro- 
vided for which are utilised, and eighty Faure accumulators, as 
they are called, are ranged in two batteries of forty on either 
side of the luggage compartment in one of the cars. In going 
to Brighton on the 1st, thirty of the accumulators were coupled 
up, the current being turned on to the lamps for passing through 
the tunnels. On coming back sixty-eight of the accumulators were 
in use, thirty-four being connected in series to obtain the neces- 
sary tension or intensit, and twelve being reserved. The eighty 
accumulators weigh ab at two tons, which is rather a formidable 
addition over one bogie, but it is proposed to fix a smail dynamo- 
electric machine in the compartment to be driven from one of 
the axles and an intermediate shaft, and then a much smaller 
number of accumulators will be required. Of the light there is 
little to be said, except that without being in the least tiring to 
the eyes, even in the car which contained ten of the twenty- 
nine, the light was briliiant and perfectly steady, although the 
lamps vibrated considerably with the elastic flexure of the 
supporting stem. Of the relative cost of this system of lighting 
and an equal quantity on the Pintsch system, it would perhaps 
be too early to say anything definite, though the latter is at 
present the cheapest and best yet in use. The experimental 
trial of this train will be watched with a good deal of interest, 
both from the public convenience and patronage point of view, 
and from the point of view of the company and the carriage 
superintendent. The cars have been made in America, by the 
Pulman Palace Car Company, with the exception of the wheels 
and axles, which were made at the Brighton Works, and are fitted 
with the Westinghouse brakes. The cars are four in number, 
named respectively Maud, Victoria, Beatrice, Louise. Each 
car is 58ft. Sin. in length, from the outside of the platforms, 
making the total length of the train 233ft. Sin.; the height of 
each car, from the top of the rail to the centre of the roof, is 
13ft. 2in., and the width at the eaves outside is Sft llin.; the 
height of the gangway being 6ft. The car Maud consists of three 
compartments, the largest of which is for smoking, and contains 
twenty-two stationary seats and four chairs; next to this is a 
compartment holding six persons, and intended for passengers’ 
servants ; beyond this is the guard and luggage compartment, 
in which are the Faure batteries. The Victoria parlour and 
restaurant car contains twenty-eight seats, and this car is looked 
upon as the head-quarters of the train. In this car a bar counter 
has been provided, from which light refreshments are served, and 
electrical discs are fitted here with a bell indicating in which part 
of the train the attendant is required. The drawing-room car, 
Beatrice, contains twenty-one revolving chair seats. This car 
contains a ladies’ boudoir and dressing-room, and is the ladies’ 
car. Itis tc be used by ladies travelling alone or accompanied 
by gentlemen. The parlour car, Louise, is arranged similarly to 
the Maud, except that it will not be used for smoking. The 
train is heated by Baker hot water stoves and pipes, by which 
the temperature of the cars may be maintained at 58 deg. 
Velvet is used in the upholstery, and a good deal of the charac- 
teristic cabinet and upholstery finish is lavished on the 
interiors, but it is not the same style which marks the well- 
designed quiet English carriage. 

The relative merits of the American long open-car with 
avenue from end to end of the train, and the English carriage 
system, have received much consideration from public 
safety and prejudice points of view, that it is unnecessary to 
say anything in these columns on the subject. The comfort 
obtainable in cars on either system is very much a matter of 
opinion, and depends again on the value put on the freedom 
of movemetit from place to place, which the long car system 
gives, as well as upon the comfort in cold weather, which the 
heating arrangements secure. For short journeys Englishmen 
will probably long prefer the wide-seated comfortable carriages 
at present in use on our best lines, and the privacy of these ; 
but as to privacy we shall probably be glad to give that up, as 
we have done in removing the old high pews from our churches. 
There is, perhaps, a little to be said on the question of comfort 
from another point of view, namely, as affected by the move- 
ments of the cars on the two systems. The old comparatively 
short cars rock or roll with movements of short range. The 
inertia of the long heavy cars is such that the movements and 
shocks of preponderating intensity and direction only are trans- 
mitted to the car, and hence the cars have a somewhat steady 
rolling motion occasionally causing some discomfort to passengers 
easily affected by the movements of a boat on the water. 
Persons so easily affected are, however, not numerous, but the 
fact that these long cars are of great weight, and therefore of 
great inertia of either motion or rest, is suggestive of other 
reflections as to the possible effect this may have on the safety 
of their running. A car with so heavy a body will tend to continue 
ics course in opposition to the movement of its leading bogie when 
that enters a sharp curve, for instance, with much greater 
persistence than the shorter and very much lighter English 
carriage, and in this way a strong tendency may be 
set up to cause the leading bogie to leave the track, espe- 
cially at crossings. We should not like to say that the 
heavy long car is especially liable to this, but we are reminded 
that a very large proportion of all the train accidents in America 
are derailments, which cannot be explained as resulting from 
any of the usual causes, such as misplaced switch, broken rails, 
wheels, axles, or couplings, broken bridges, spreading of gauge, 
accidental obstructions, cattle, or malicious, There were, for 


80 


during the month of October last, and more than that number 
from causes which were ascertained. American master car 
builders, moreover, find it necessary to pay great attention to the 
flanges of their car wheels, and to prevent the frequent breakage 
of flanges are trying wheels with the treads only and not the 
flanges chilled, Even, however, if the objection we have made 
has any foundation in fact, it is easy to avoid it by running 
slowly at small curves, that is, if running slowly at such places 
can always be thought of and easily done. The Brighton train 
certainly ran well on the 1st inst., with the slight-exception that | 
the flangesof the Maud’s wheels rubbed occasionally againsta trans- 

verse member of the under framing, the springs not having been 

suitably adjusted. The cars, for the reasons above given, sailed 

very steadily into and round curves, and were not jerked into | 
them. 


The experiment now being made by the Brighton Company | 
will be watched with great interest for several reasons. 


TRIAL OF TWO PAIRS OF COMPOUND | 
ROTATIVE BEAM ENGINES WITH LOW LIFT 
PUMPS. 

Tuer following report has been sent to Messrs. Simpson, of 

Pimlico, by Mr. E. A. Cowper, C.E. 

6, Great George-street, Westminster, S.W., 

30th November, 1881. 
Gentlemen,—In accordance with your request, I made the 
necessary arrangements for, and on the 7th and 8th October 
personally conducted, a trial of twenty-four hours’ duration cf the 
machinery, which was designed, manufactured, and lately 
set to work by you at the Ditton Pumping Station of the Lambeth 

Waterworks Company, and I append the results arrived at in the 

tables at the end of this report. These engines are employed in 

lifting water some 35ft. high into a reservoir, from which the 
water flows by gravitation on to the filter beds. 


‘, SCALE 43 
— 
SCALE 7; 


The trial was most carefully carried out by myself and assistants, 
and I take this opportunity of expressing my best thanks to Mr. | 
John Taylor, Mem. Inst. C.E., and his staff for the assistance they 
rendered. The slip on the pumps was ascertained as follows :—The 
reservoir being at first empty was filled until the water had risen 
to a certain mark, when the counters were read; it was then 
filled, the depth of water ascertained, and the counters again read, 
and the quantity of water delivered was found to be 94°04 per 
cent. of the theoretical capacity of the pumps. This is, in fact, a 
very small percentage of loss. The contents of the reservoir was 
measured by myself and my assistants in the most careful manner 
after the trial was over. The head was kept very steady, as the 
delivery outlet from the pumps is above the high water level in 
the reservoir. The low level—about 35ft.—is very unfavourable 
to a high duty being obtained; but notwithstanding this, the 
results show a difference of only 27°24 per cent. between the pump 
horse-power and the indicated horse-power, which loss includes 
the work of the cold water, air, and feed pumps. The engines, 
however, work with such economy, that notwithstanding this loss 
—which is less than exists in most low lift engines—the duty is 
very satisfactory, as will be seen hereafter. The engines are 
compound beam fitted with intermediate receivers, and these, 
together with the cylinders, are thoroughly steam-jacketted, tops, 
bottoms, and sides with boiler steam. 

Every possible precaution was taken to obtain accurate results, 
counters were on both pairs of engines, glass gauges on the stand- 


ipes just outside the house, and efficient means for measuring the 

epth of water in the pump well. The indicators used were two. 
** Richards ” and two ** Darkes,” all of which were tested after the 
trial by me, and found correct. Diagrams were at first taken off 
all the cylinders every quarter of an hour, but when it -was found 
that there was little or no variation in them they were only taken 
every half hour. Those given with this report are average ones,, 
and show a remarkably good distribution of the steam, about 
tifteen expansions being made, when the clearances are taken into 
account. Injection condensers are used, and the vacuum in the 
low-pressure cylinders was good, there being only 1} Ib. back 
pressure in thecylinder. The boiler pressure was kept very steady — 
the readings of the gauges, which were tested ones, being taken 
constantly. The coal used was ‘‘ Nixon’s Navigation,” and was 
weighed on a tested machine, in barrows of 3 cwt. each, and taken. 
into the stoke-hole—when the door was unlocked for the purpose— 
the key being throughout the trial in my possession. The feed- 
water was measured in a tank, which when filled to a level mark 
weighed 396 lb, The number of tanks was taken by two observers, 


| who checked their figures at the end of the trial. 


The twenty-four hours’ trial was commenced with the engines 


| running exactly at the normal speed, and the condition and level 


of the fires of the three boilers used was most carefully taken, 
several bricks on edge having been inserted in the fires for the 
purpose of gauging the level correctly, and towards the end of 
the twenty-four hours’ trial the fires were carefully made up to a 
similar condition and to the same level, so that there was as much 
burnt and partially unburnt coal at the termination as at the 
commencement of the trial. 

The engines were not nyet at the end of the trial, but were 
kept running at their normal speed for some time, no more coal 
being required to keep up the speed than during the course of the 
trial, thus proving—if further proof were necessary—that the con- 
dition and size of the fires had been correctly judged. The level of 
the water in the boilers was accurately taken, and left jin. higher 
at the end than at the commencement of the trial, Three single- 
tlued ordinary Cornish boilers were used, but they were not pro- 
vided with such good furnace bars as they might have been, The 


| pumps, of which there are four to each pair of engines, are plain 


plungers with air vessels over each set of delivery valves, these 
vessels being charged by a special air pump for the purpose, 
The delivery is in an open stand-pipe outside the house. The 
valves work remarkably well, and the engines can be driven very 
fast if desired without any inconvenience or danger. 


Dimensions, &c., 
Engines 
High-pressure cylinders 


2lin. diameter by 5ft. din. stroke, 
Low-pressure cylinders .. i 


Soin, » Oft. din, stroke, 


Pumps :— 
Diameter of main pumps, of which there are two to each 


engine, or four to each pair 27in, 


Stroke of main pumps .. 4ft. 
Boilers :— 

Three single-flued boilers, each 5ft. Gin. diameter by 27ft. long. 

Grate surface in each boiler equals... 17} square ft. 
Observations 

Head on pumps average .. .. .. oe S5ft. 

Temperature, injection 51 dey. 

air pump discharge .. .. .. «+ 82 deg. 

feed pump delivery . Sl dey, 

ow 


Average number of revolutions per minute for cach engine 


Results :-— 
Total indicated horse-power of the two pairs of 
Horse-power of the water actually delivered (as 

measured in the reservoir)... .. .. 17471 
Measured quantity of water delivered by the pumps equalled 
94°04 per cent, of their theoretic capacity. 
Coal used per indicated horse-power per hour including 
theashes .. .. .. «. 
Coal used per horse-power of water delivered per hour 
including the ashes... 
The duty of 112 Ib., of coal 


240°119 H.P, 


1°6049 Ib, 


we se 06 2°2057 Ib. 

including 

Water fed into boilers por indicated Lorse-power 

iter evaporated per Ib. of coal including ashes... 

In addition to this, the coal supplied the heat given up 
by the steam jackets, which was not measured on 
this trial as the jacket drain returned the water to 
the boiler. 

Coals burnt per square foot of grate per hour.. ..  .. 


foot-pounda, 


13°397 Ih, 
Ib, 


7°136 Ib. 
I remain gentlemen, Yours very truly, 
(Signed) A. CowPrr. 
Messrs. Simpson and Co., Engine Works, 
Grosvenor-road, Pimlico, London,S.W. 


Messrs. Simpson have furnished us with the following table, 
showing the performance of other engines made by them :— 


3 3 
Ros 
4 
Engineer who conducted the trial .. { — T. Hawksley. H. Gill. | pepe J. Taylor. G, Seaton, J. Taylor. | J. Taylor, 
Indicated horse-power. . 306 136°47 235 185°647 | i7 69°57 
Pump horse-power 247 120°66 108°57 196°76 57, | 
Frictional horse power, including air, cold i 
water; feed, and air-charging pumps.. .. _ 59 _ 27°9 38°24 28°647 66°76 14°12 
>. f >. | 
Efficiency of pumps; xt 80°719 | 79° 566 83° 728 84°569 72°04 79° 704 
hours. h. m hours. hours. h. m. hours. h, m. | hours, 
Duration of trial .. .. .. .. 24 243 76 37 75 12 815 10 
qr. Ib, Ib, Ib. cwt. cwt. cwt. 
Joal use 6 2 9,536 35,409 33°29 41°5 27°25 | 
Coal used .. 105 ll 19,536 
Description of coal German, Welsh. country Welsh. | Welsh, 
screenings. 
Percentage ofashincoal .. .. .. .. = 10 OA 
Supposing that ¢ Foot-pounds in millions 
pumps | per 112 1b, of coal.. 111°85 117°9 98°67 90 108°*841 92°2 
equal Pounds of coal per pump 
ment, . horse-power per hour .. _ 1°99 1°88 _ 2°32 2°46 | 2°056 2°4 
Foot-pounds in millions | 
the actual deli- Pounds of coal per pum | 
very of pumps. ( ‘ounds of coal per pump 9°15 
very of p horse-power per hour .. 1°97 2°37 5 
Pounds of coal per indi- | 
Including ash. - cated horse-power per | 
161 = 1°89 1°94 2°08 | 1°55 1°92 
( Pounds of coal per indi- | 
Excluding ash.- cated horse-power per | 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—James M‘Gough, chief 
engineer, to the Monarch, vice Holloway, the appointment of 
T. J. Gissing having been cancelled ; and George H. Cooke, engi- 
neer, to the Asia, additional, for service in the Cyclops, vice Laird. 

Ralstnc SUNKEN SHIps.—In our impression for the 4th April, | 
1879, we gave a’full description and illustrations of Messrs. Clark | 
and Standfield’s apparatus for raising sunken vessels and their | 


* This EP. is calulated from the measured quantity delivered, 


cargoes, Since that some improvements have been made in the 
apparatus, and on Saturday last a number of gentlemen assembled 
in the diving pavilion at the Crystal Palace to witness the action 
of a pair of models of considerable size employed in raising a model 
ship about 8ft. in length and 2ft. in width. ‘The experiments were 
successfully carried out, and indicated that the apparatus may 
successfully employed in raising vessels in considerable depths of 
water. 
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RAILWAY MATTERS. 


From a recent discussion in Vienna concerning the best office 
hours for the servants ‘in railway effices, it appears the clerks at 
some offices begin work at eight in the morning and are dismissed 
at two in the afternoon, 

Iv is beginning to be seen that the Inner Circle Railway Comple- 
tion Company will have to pay so enormously for premises and 
compensation in Great Tower-street and Eastcheap, that it is 
possible the estimates may be greatly exceeded. 

Mason MARINDIN’s report on the Desford accident shows that 
it resulted from the blowing down of sighals on the 14th October, 
and he gives a list of eiglty-cight signals blown down on that day. 
The report is a long one, and few accidents have caused such 
damage to rolling stock, ; 

A rew days ago our daily contemporaries were telling of the 
bursting of the Beaumont compressed air tramway engine receivers, 
Nothing of the kind took place. Attached to the receiver end is a 
yipe and screw-down plug valve for passing the air to the engine. 

he thread on this plug had a pitch of din., and it had been screwed 
down by a long lever. The result of this was that the casing of 
the plug valve was cracked, and the air pressure subsequently blew 
a piece out of this and split the pipe attached to it. 

THE proposed Esher, Hounslow, and Southall Railway, will have 
stations close to Sandown Racecourse, Molesey Racecourse, and 
Kempton Park Racecourse. Each of these stations will be reached 
by three different South-Western routes, namely: First, by the 
main line, vid Surbiton ; second, vid Hounslow, from Waterloo or 
Kensington direct ; third, by the Windsor line vi@ Twickenham 
and the proposed Hanworth Junction, or the Thames Valley 
line. Messrs. H. Robinson and R. P. Birch are the engineers. 


RAILWAY traflic in Germany and Austria has this year been 
increasing so generally as to leave no doubt as to the revival of 
business in those countries, the statistics include the nine months 
ending September last. On the main lines, State as well as 
private, of Germany, the increase was at the rate of 34 per cent. 
On the lines running through Austria and Hungary the increase 
was 6 per cent.; but the mileage of these lines had also extended 
69 per cent. ‘The purely Austrian railways showed an increase of 
4 per cent., while the length of mileage has extended 2°9 per cent. 
The earnings of the purely Hungarian lines showed an increase of 
5 per cent., while the mileage increased 3°9 per cent. 

Tue St. Paul Pioncer Press reports that “ President Villard, of 
the Northern Pacific, has recently completed a contract with 
Thomas L. Edison, for the construction of fifty miles of railroad in 
Minnesota during the next year, upon which Mr. Edison is to test 
the efficiency of his electrical engines as a motive power for rail- 
roads. It is stated that Villard agrees to pay Edison a stipulated 
sum for the entire road if the new power works satisfactorily, and 
the latter will be backed in his novel enterprise by capitalists 
abundantly able and willing to risk large amounts in making an 
experiment of the entire success of which the inventor seems 
entirely confident and certain.” We have no knowledge of this 
except as given above. : 

Or the 969 tires which failed on our railways during the nine 
months ending 50th September, 50 were engine tires, 32 were 
tender tires, 6 were carriage tires, 44 were van tires, and 837 were 
wagon tires; of the wagons, 684 belonged to owners other than the 
railway companies; 73 tires were made of iron and 230 of steel; 
33 of the tires were fastened to their wheels by Gibson’s patent 
method, 19 by Beattie’s patent, 12 by Mansell’s patent, 34 by 
Drummond’s patent, all of which remained’ on their wheels when 
they failed; 852 tires were fastened to their wheels by bolts or 
rivets, of which 5 left their wheels when they failed; 19 tires were 
secured to their wheels by various other methods, none of which 
left their wheels; 153 tires broke at rivet-holes, 224 in the solid, 
6 at the weld, and 616 split longitudinally or bulged. 

At the commencement of last year there were, according to 
ofticial reports, 5112 miles of railway in operation in Italy, with 
1492 locomotives, 4544 passenger ears, and 24,093 freight cars for 
equipment. Their average earnings per mile, in 1879, were 
£1252 per mile, the working expenses £756, leaving as net earn- 
ings, £476, which is at the rate of 2°5 per cent., nearly, 
on the capital invested. The earnings from passengers were very 
nearly as great as the ordinary freight earnings, but a very large 
amount—nearly an eighth of the total earnings--was from the 
express and other freight carried on passenger trains; and there 
were on this system of less than 6000 miles, in the course of the 
year, 256 collisions and 400 derailinents of trains, by which 
twenty-nine persons were killed and 439 injured. 

THE Wisconsin Central Railway Company has made two cheap 
sleeping cars by converting two ordinary passenger coaches 50ft. 
long into sleepers, The seats are placed further apart and in pairs. 
There are ten pairs on one side and eleven on the other, making 
twenty-one lower berths and no upper ones. The seat-back arms 
are made about Gin. longer than the ordinary ones, with a notch to 
hold the backs in their usual position; the arm from the notch to 
the end is slotted, so that the backs of the two facing seats can be 
moved 12in. further apart when the bed is to be made up. Rattan 
seating is stretched over frames the size of the berths. These 
frames are carried in a closet during the day and laid upon the 
seats at night and the mattreses spread overthem, The mattreses, 
bedding, and curtains are conaed during the day in boxes under 
and between the pairs of seats, which are placed back to back. 
The berths are separated by curtains hung from the roof down 
between the seat-backs, and curtains are, the National Car Builder 
says, hung from rods in front in the usual way. 


A very useful little time table for all Londoners and those 
within a radius of about 35 miles, has been published as Murray’s 
‘Complete London Time Tables, Diary, and Suburban Railway 
Guide,” by Mr. H. Etherington, 152, Fleet-street. It contains 
the times of departure of all the trains of all the railways running 
into or out of London to places within a radius of, say, fifteen 
miles, and apparently all the principal places within greater distances, 
as Reading, Rochester, Hastings, Luton, &c. It is only 4}in. 
by 2}in., and about fin. thickness. The fares are also given, and 
the arrangement of the engine head lights on all metropolitan 
trains ‘are explained, so that anyone may know as well as the 
— or better, where a train is going as soon as its lights can 

seen. Tramway information is also given, and the tables, &c., 
for different railways are easily distinguishable by being printed on 
different coloured papers. The information relating to departure 
of mails and sailing of steamships is of value, but the room occupied 
by diary pages can hardly be useful. A list of the theatres is also 
given with the pieces being played at each. 


AN American paper gives the following particulars of a bridge 
which is to be built over a deep ravine near Kinzua, Pa., on the 
new branch of the New York, Lake Erie, and Western Railway to 
its coal property in Elk County. Length, 2250ft.; height, 301ft. 
There are two abutments, forty-four piers, and forty-five spans, 
twenty-two of 38)ft. each and twenty-three of 61ft, each, The 
stone foundations, of which there will be two to each pier, except- 
ing the central piers, which will have three, are built in massive 
form, sunk 10ft. underground, and extending from 10ft. to 15ft. 
above the surface. There are five sets of 15ft. foundations placed 
along the water line, as the spring freshets in this section are 
severe. Near the creck a bed of quicksand was found at a depth 
of 10ft., and this will necessitate careful work. After the pit is 
dug to the regular depth, piles 30ft. long will be ,driven closely 
together until their heads are level with the floor of the pit. Upon 
them a flooring of heavy timber will be spiked, and upon this the 
stone foundation laid. This is rather awkward for piers 300ft. in 
height, The length of the piers from the abutments to the centre 
of the ravine will increase rapidly, as the descent is precipitous, 
being in the steepest places a fall of 22ft. in 60ft. The superstruc- 
ture of the bridge will be iron, and weigh about 2000 tons, 


NOTES AND MEMORANDA. 


A PAPER on the electrolysis of water was recently read before 
the Academie des Sciéncés by M. Tommasi. In decomposing 
water with a single element, copper wire being used as positive 
electrode, and platinum wire as negative, the quantity of copper 
dissolved is greater than the quantity pease on the negative 
electrode. This was explained by the thermal theory of elec- 
tricity. 

Ata recent meeting of the Academie des Sciéncés a paper was 
read by M. Lévy on the numerical application of the theory of 
maximum yield of two dynamo-electric machines employed for 
the transmission of power. Referring to a case discussed by 
M. Deprez, he shows that, by adopting different resistances, he 
would obtain 10-horse power at 50 kilometres, with a maximum 
electromotive force of 5356 volts, instead of about 7000. 


THE dry distillation of wood and the utilisation and refining of 
the products appear to be making great headway in Germany. 
The manufacture of aniline requires large quantities of wood- 
alcohol, which is now purified much more cheaply and better than 
hitherto. Acetic acid is now made of a quality not alone sufficient 
for technical purposes but for table use. The charcoal is com- 
»ressed into cylindrical blocks weighing about one-tenth of a pound. 
They are largely used, a contemporary says, for domestic pur- 
poses, as they burn without smoke. 


Ir has been proposed to avert the threatened burial of Elm by 
the probable alt of oné of the peaks, the Risikopf, of the 
Tschingel Alp, by bombarding it and causing it to fall away from 
Elm. Unless very large shots can be sent at such a target with 
slow velocity we should imagine that this bombardment would be 
just as likely to make the peak fall the way it tends as the other. 
Since the above was written, we learn from a telegram to the 
Times, that the bombardment has commenced, but the general 
result was almost nil, and, as we expected, very heavy shots are 
now proposed to be used, 


M. Marcue has found by experiment that sounds from two 
separate sources can be sent and received simultaneously on one 
wire. He uses at the receiving station two telephones of different 
resistances, and at the tiansmitting station caused a musical box 
to be set going on a microphone of small resistance, whilst an 
induction telephone transmitter was spoken into at the same time. 
The musical sounds were réproduced in the telephone which had 
the least resistance, and the vocal sounds in the other, so that 
with the two telephones to the ears the music could be heard by 
one ear and the speech by the other. 


THE coldest place on the earth is Verkovansk, in Siberia, lying 
in 674 N. lat., on the river Yana. The lowest mean winter tem- 
perature is 48°6 deg. below zero Centigrade. This, then, is the 
cold pole of the earth in Asia; the corresponding pole in America 
being to the north-west of the Parry Islands; and the line joining 
these two places does not pass through the North Pole itself, 
which is thus, in all probability outside the line of greatest cold. 
It is noteworthy that Verkovansk, like Yakutsk, is on the main- 
land, a considerable distance from the Siberian coast, which 
possesses a comparatively milder climate. , 


Some time since it was stated that oxygen was about to be 
manufactured in Paris by a new cheap method, for distribution to 
consumers for various purposes, but we have not heard anything 
more about it. The process was said to be based on the absorption, 
by baryta, at a certain temperature, of oxygen from the air, and 
the release of the oxygen by the baryta when heated to a higher 
temperature. It had been thought that baryta gradually lost 
its power of absorption ; but the Parisian chemists said that they 
had overcome that difficulty. As, however, nothing seems to be 
done in the matter, it may be that they have not overcome that 
difficulty, and we are still to wait for the time when so useful a gas 
can be cheaply obtained. 


AN autodynamic watch or clock has, it is said, been made by 
Mr. Frederich Ritter, Loessl. It is placed in a closed box, and 
does not require winding up nor to be moved, no external action 
being required to keep it going continuously, The watch is 
kept in motion by variations in atmospheric tension. The 
motor contains neither mercury nor any other liquid, all the 
parts of the watch being of solid metal. The watchwork is 
put in movement by a heavy weight, which remains always the 
same, and is appended toa roller. The function of the motor is 
then to provide that this weight, which acts as an accumulator, be 
kept constantly at the required height. The chain which carries 
the weight roller is a closed chain, and goes on one side through 
the watchwork, on the other through a winding-up apparatus, 
which is regulated by the motor. A compensation pendulum is 
employed to secure regularity. 


Tue following are the resolutions relating to electrical standards 
adopted by the International Congress of Electricians at the sitting 
of September 22nd, 1881 :—(1) For electrical measurements, the 
fundamental units, the centimetre—for length—the gramme—for 
mass—and the second—for time—are adopted. (2) The ohm and 
the volt—for practical measures of resistance and of electromotive 
force or potential—are to keep their existing definitions, 10° for 
the ohm, and 10° for the volt. (3) The ohm is to be represented by a 
column of mercury of a square millimetre section at the temperature 
of zero Centigrade. (4) An international commission is to 
appointed to determine, for practical purposes, by fresh experi- 
ments, the length of a column of mercury of a square millimetre 
section which is to represent the ohm. (5) The current produced 
by a volt through an ohm is to be called an Ampére. (6) The 
quantity of electricity given by an Ampére in a second is to be 
called a Coulomb. (7) The capacity defined by the condition that 
a Coleomb charges it to the potential of a volt is to be called a 
Farad. The adoption of these units for international use is to be 
preceded by a new and more careful redetermination of the ohm at 
the hands of the great physicists ofall nations. And it is intended 
that this redetermination shall result in a standard for general 
adoption. Thus, remarks the president of the Royal Society, 
electricity will be the first of the practical sciences to be freed from 
all difficulties due to local standards ; and it is to be hoped that 
this example may be followed in other sciences concerned with 
practical life. 


In consequence of the burning of a car during the autumn of 
1879 on one of the railways in Baden, which was suspected to have 
been caused by nitric acid, Professor R. Haas, of Carlsruhe, was 
called upon by the Government to report whether that acid could 
produce combustion or not, In the experiments made to solve this 
question, the conditions which might be supposed to exist in freight 
cars containing nitric acid were imitated as far as possible. Small 
boxes of a capacity of ten to sixteen quarts were charged with 
variable proportions of hay, straw, tow, and blotting-paper—all of 
which substances are used in packing—and placed within larger 
boxes, while the space between them was filled with hay or tow, to 
prevent too rapid a radiation of heat, because the experiments were 
to be conducted in the open air, and the outer box at the same 
time represented the walls of a railway car. The material con- 
tained in the inner box was now saturated with acid, and rather 
tightly compressed, so that when the cover was put on it was 
pretty well filled. At first reddish and afterwards whitish vapours 
were given off, finally a distinct smoke. On lifting the cover 
strongly glowing patches could be seen, which rapidly increased all 
through the contents, and which broke out in bright flames on 
access of free air or gentle fanning. With red fuming acid, or with 
acid of specific gravity 1°48, these results were obtained very 
rapidly and within a few minutes. With ordinary acid of specific 
gravity 1°395, it required somewhat more time, and the action was 
less energetic in the beginning; but, in three different trials, after 
about twenty minutes, the same result was finally obtained, pro- 
vided the Analyst says, that the material was packed tightly in the 
box, and was thoroughly saturated in its successive layers, 


MISCELLANEA. 

THE new dock at Bo’ness on the Firth was opened on Saturday. 

Tur Paris municipality has voted 75,000f. for electric light 
experiments at the Prefecture. 

Messrs. J. H. Burt AND Co., 37, Gracechurch-street, notify 
their removal to la, Laurence Pountney Hill. 

WE learn that Mr. C. Graham Smith has been oo engi- 
neer-in-chief to the port of Rangoon, at a salary of per year, 
and has left England for that town. 

Messrs. JoHN WALKER AND Co., of Maryborough, Queensland, 
have sent us a photograph of the launch of the Saurian dredger, 
built by them. Queensland is thus, to a certain extent, indepen- 
dent of, our shipbuilding engineers. 

A LARGE number of inventors are busy upon the so-called electric 
accumulators or secondary batteries, Edison among the number. 
Of the Brush battery, promised some time ago by some American 
interviewing reporter, nothing has yet been heard. 

TuE South Staffordshire Institute of Mining Engineers will soon, 
in all probability, have a home in Mason’s College, Birmingham. 
The trustees of the college have invited a deputation of the 
engineers to meet them on the 14th inst. to arrange this. 


CONSIDERABLE annoyance, the Colonies and India says, has been 
felt at the discovery that the new hopper barge, recently arrived 
in the colony for the service of the harbour works, can — carry 
350 tons of material, instead of the 500 she was supposed to be 
designed for. 

At a meeting of the South Staffordshire Institute’ of Mining 
Engineers the question of the proposed mutual insurance scheme 
between masters and men was brought forward. A great deal of 
interest was shown in the matter, but the necessary documents 
were not ready for discussion. 

THE telephone has been introduced on board the screw steamer 
Gloucester City, a vessel of 2150 tons gross register, which was 
launched a few weeks ago by Messrs. Richardson, Duck, and Co., of 
Stockton-on-Tees. It consists of Hunning’s micro-telephone trans- 
mitter, and Harrison, Cox-Walker, & Co.’s—Darlington—receiver. 

THE Royal Polytechnic Institution, which has recently closed 
its doors to the public, was put up for sale on Wednesday at the 
Mart, Tokenhouse-yard, by Messrs. Rushworth, Abbott, and 
Stevens. A sale was not effected, for after some slow bidding, 
which opened at £6000, and closed at £10,000, the property was 
bought im at the reserve price of £15,000. 

Tue Austrian North-west Shipping Company has concluded 
arrangements with the Midland and Great Eastern Railway Com- 
panies for through and cheap rates of freight between all Austro- 
Hungarian stations and London and Liverpool. It is proposed in 

articular to divert the Liverpool and Manchester traffic to Ham- 
ee and Austria vid Harwich, and with this object an arrange- 
ment has been effected between the Midland and Great Eastern 
Companies, as well as between those companies and the Austrian 
Company. 

WELL-FINISHED catalogues increase in number, and our ideas as 
to the number of different designs of hand-pumps has materially 
altered since our receipt of a catalogue from Messrs. Joseph Evans 
and Sons, Wolverhampton. ‘The catalogue also illustrates several 
other kinds of pumps, such as direct-acting and hydraulic pressure 
pumps, pump fittings. The number of what we might call 
domestic pumps is such as to make choice seem a difficulty. Good 
and complete as the catalogue is, however, purchasers might be 
assisted if a few more sectional drawings were given. 

THE report of Major Ford, her Majesty’s inspector of explo- 
sives, on the fatal explosion in a small firework factory in Bir- 
mingham, gives the principal evidence in the case, which shows 
that the cause of the explosion was the employment, by one of 
the women operatives, of a small rusty iron wire to force the 
explosive mixture from the tubular part of a tundish used in 
filling small squibs, and which had become stopped while using a 
larger brass rammer. The report is a very long one, but these 
very long reports can only be really useful by sending them to 
every maker of fireworks, whether on a large or small scale. 

A HOTEL, the Pelham, in Boston, U.S., with frontages 69ft. and 
96ft., was lately moved a distance of 13ft. 10in., with a view to 
street-widening. The building is of freestone and brick, with 
frontages of 96ft. and 69ft., a basement and seven stories, the 
total height above the tramways used being 96ft. The weight was 
5000tons. The furniture was not disturbed during removal, nor 
were the occupants of the stores on the first floor and in some of 
the rooms, the various pipe connections being kept up with flexible 
tubes. Substantial stone and brick foundations were made for iron 
rails and rollers, and the building was forced to its new position by 
means of 56 screws operated by hand against timbers arranged to 
uniformly distribute the pressure against the building, which was 
firmly braced in the lower part. Two months and twenty days 
were occupied in preparation. The cost was £6000. The Pelham 
is a large building to move in that way, but with modern 
appliances it is more commonplace work than when a brick dwell- 
ing-house in Ipswich was moved 7O0ft., with folding wedges and 
greased planks, and balks, in 1848, by William Worby, without 
moving anything from the house, and as described in the JUustrated 
London News of that year. 

In New York pipes are being laid for the Holley system of dis- 
tributing steam for heating and power purposes from a central 
station. It is looked upon by some as a great boon, but others 
consider that a cheap heating gas, also suitable for gas engine 
purposes, will before long be available, with, perhaps, less danger 
and more facility of numerous applications. The Scientific American 
says that the boiler house is over 100ft. in height, and contains four 
floors of boilers, with sixteen boilers on a floor, making sixty-four 
boilers, having an aggregate of 15,000-horse power. The steam 
from these boilers is to be discharged into large pipes or separators 
—to separate the water from the steam—whence it passes into the 
street mains, of which there are five, two of 10in., two of 12in., 
and one of 24in. diameter. These pipes are laid in sections, con- 
nected together by expansion joints, and are lagged with a layer of 
mineral wool and a wooden jacket. A smaller lagged return pipe 
runs parallel with the supply pipe, to carry the water of conden- 
sation back to the bviler house. The steam pressure is generally 
relied on to force the water back, but in case of a great inclination 
in a reverse direction, a pump will be employed. The details of 
the steam meter are not made known, 

America thinks she wants a lot of new ships but does not see 
how the orders are to be placed at home for delivery during a 
generation or so. A report of the United States Naval Advisory 
Board just issued states that the United States navy has only 
twenty-one ships fit to float. Of these, it is added, not half-a-dozen 
are fit to do anything in time of war except float, and that only 
on condition that they are kept out of range of the enemy. The 
majority of the Board report in favour of building at once forty- 
one ships in several classes, two of over 5000 tons, to steam fifteen 
knots an hour ; six of over 4000 tons, to steam fourteen knots ; 
thirteen of 3500 tons, to steam thirteen knots; and a number of 
gunboats to steam ten knots. It is thought that the promotion of 
American shipbuilding is likely to be a leading subject of the 
approaching Tariff Convention. The American Protectionist says 
on this subject :—‘‘In our opinion the Protectionist ship question 
will be the prominent topic. It is the complement of the produc- 
tive system. We thus far have been able to reduce the manufac- 
turing and industrial preponderance of England and now must 
reduce her maritime preponderance. Our trade passes through 
England. We doa triangular business with every country, and 
England reaps the profit both ways on all we do, for she is the 

int of the triangle through which all must go. We must have 

irect trade with other countries, and to do this must grant certain 
facilities to our shippers, which can only be done by encouraging 
the shipbuilding interests,” 
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COMPOUND ENGINES OF THE SS. CITY OF RIO JANEIRO. 


MESSRS. JOHN ROACH AND SON, NEW YORK, ENGINEERS. 
(For description see page 425.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grroip and Co., Booksellers, 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-Street. 


regularity, but regularity cannot be wanteed in any such case, All 
except weekly advertisements are to this 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

W. D.—The roof of the St. Pancras Terminus is 690/t. long and 240/ft. span. 
The roof is 100/t. high measured from the rail level. 

T. W. (Plumstead-common).— We shall probably publish what you want. 
We cannot tell you where you can obtain the information. 

A CoRRESPONDENT (Pleasant View, Todmorden).—You have forgotten to 
send the concluding portion of your letter with your name, and your letter 
is, ae it is, far toolong. We could not sind space for it. 

ovjev.—The plates would rapidly give great trouble by curving upwards, 
and thus make it dificult to keep tram-cars on the truck, especially as the 
plates would be loosened and spikes or bolts pulled up, ov their heads 
through the plates. Even if they remained flat objection would be made on 
the score of horses slipping upon them. See paper On the Fracture of 
Railway Tires” in the “* Proceedings” of the Institution of Civil Engineers, 
vol, xlvii., 1876. 

A, B.—The wheel is very light, but it is not too large to cast in one piece. Use 
a little hematite, say one-jifth, the rest Scotch pig and good scrap. Part the 
boss in two places by a thin loam parting prece. When the wheel is vool and 
before it is drawn from the mould, this parting core can be drawn and a 
little iron from a ladle run in, just to fill the space up not to make a union 
or two thin wrought iron keys may be put in. Then put ontwo wrought 
iron hoops hot. No turning will be necessary. The hoops with a little care 
will seat themselves. A wheel made thus will not break itself. 

W. HH. (Drapper-road).— Practice varies so much in working belts that it is 
not easy to answer your question. At 88lft. per minute, a pull of 37°6 lb. 
will tranemit l-horse power. The maximum load for a belt is 300 1b. per 
square inch of section. Assuming your belt to be *4in. thick and lin. 
wide, its sectional area will be 4°4in., and this multiplied by 300, gives 
1320 lb. as the greatest strain that ought to be put on the driving side of the 
belt, and 1320 divided by 37°6, gives as a quotient, omitting fractions, 
85-horse power. But from the 13201b. of pull on the driving side will have 
to be deducted the pull, whatever it may be, of the slack side. It will 
depend a good deal on the diameter of the pulley and the length of pulley 
rim, with which the belt is in contact. It is probable that in your case, as 
the belt runs so slowly and ix very tight, that the strain on the driving side 
will not be much more than double that on the slack side, and the power 
transmitted will be about 16 or 17-horse power. This is the most we should 
expect to get out of an llin, belt at the stated speed. Belts trans- 
matting much power ought to be run at 3000/t. per minute at least. In 
practice a dowble belt 12in, widerunning at 2859/t. per minute, gives out 
9-horse power. 

J. W. W.—Gordon's formule for the strength of columns, as constructed by 
himaelf, Stoney, Unwin, and Baker, will be found in Clark's “ Rules, 
Tables, and Data for Mechanical Engineers,” published by Blackie and 
Son, at 645. They are for 


Solid or hollow round cast columns w = 26a 


square W = 


solid round mild steel Ww =_20a 


strong steel w= 


” ” 
” rectangular mild steel 
1+ 3980 
W = breaking weight in tons, a = sectional favea, r = ratio of length to 


diameter. The least diameter must be taken or that in direction most 
flexible. 


THE DISPOSAL OF ARSENIOUS VAPOUR. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged to any of your readers who can tell me the best 
means used at ager to get rid of arsenious and sulphurous acid gases 
produced in the smelting of copper ores, and to prevent the noxious 
effects of these upon plants and animals. 8. D. 

Cérdoba, November 25th. 


SCIENCE AND ENGINEERING. 
(To the Editor of The Engineer.) 

Sir,—May I correct a slight error in your article on ‘‘ Science and 
Engineering" in your issue of 2nd December. While thanking you on 
behalf of the inventor for according a recognition where so many have 
persistently ignored the authorship of the process, I beg to point out 
that the success of the Bessemer process by virtue of addition of spiegel- 
eisen is due to Mr. Robert Mushet, not to Mr. David Mushet, who 
been dead some years. PRACTICAL. 

Sheffield, December 5th. 
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MARRIAGE. 

On the 7th inst., at St. Marylebone Church, London, W., Winuram 

Henry Norracort, C.E., M.L.M.E., &., to Louisa Mary, daughter of 
the Rev. Hans Arkinson, M.A. 


MEETINGS NEXT WEEK. 

Tue InstiTUTION oF Civit ENGINEERS.—Tuesday, December 13th, at 

opie es to be discussed, ‘‘The Conservancy of Rivers; the Fen 

trict of England,” by Mr. William Henry Wheeler, M. Inst. C.E. 
‘The Conservancy of Rivers: the River Irwell,” by Mr. Arthur Jacob, 
B.A., M. Inst. C.E. 

CLEVELAND INstTITUTION OF ENGINEERS.—Monday, December 12th, at 
7.30 p.m.: (1) List of elections since last meeting. (2) The Society of 
Arts New Patent Bill will be explained, and discussion thereof opened 
by Mr. Jeremiah Head, Middlesbrough. (3) Paper. on ‘‘Mudd’s Patent 
Pendulous Marine Engine Governors,” by Mr. Thomas Mudd, Hartlepool. 

1ETY OF ARTS.—Monday, December 12th, at 8 p.m.: Cantor Lectures. 
‘Some of the Industrial Uses of the Calcium Compounds,” by Thomas 
Bolas, F.C.8. Lecture IV.—Other calcium compounds and their uses, 
The phosphorescent sulphide. Lime soaps. Bleaching powder. Phos- 
phates of calcium. Organic calcine salts. The hardness of water, &c. 
Wednesday, December 14th, at8 p.m.: Fifth ordinary meeting. “ Electric 
Lighting at the Paris Electrical Exhibition,” by Mr. W. H. Preece, F.R.8. 
Sir Frederick J. Bramwell, F.R.S., chairman of the Council, will preside. 
Thursday, December 15th, at 8 p.m.: Special meeting. Adjourned dis- 
cussion on the Patent Bill prepared by the Society of Arts. Sir Frederick 
J. Bramwell, F.R.S., chairman of the Council, will preside. 
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THE BOARD OF TRADE AND STEEL BOILERS, 


On Tuesday, the 6th inst.,a case of very considerable 
importance to shipowners and engineers was decided by 
Mr. Justice Field and Mr. Justice Cave in the Court of 
Queen’s Bench. Messrs. Sampson, Moore, and Co., of 
Liverpool, sued Messrs. Laws, Surtees, and Co., ship- 
owners, of Newcastle, forthe sum of £1000, the balance of 
an account for new boilers. Messrs. Laws, Surtees, and 
Co, refused to pay, on the ground that Messrs. Sampson, 
Moore, and Co. had made steel boilers without Govern- 
ment inspection, and in consequence the Board of 
Trade would not grant the ship to which they were fitted 
a certificate to carry passengers, The action was referred 
to arbitration some time ago, and the arbitrators found 
for the plaintiffs £600 instead of the £1000 claimed. But 
even this sum Messrs. Laws, Surtees, and Co. refused to 
pay, on the ground that a Board of Trade surveyor had 
not been called as a witness. On Tuesday they applied to 
have the arbitrator's award set aside, and the application 
was refused with costs. It will be seen that this case 
teaches a useful lesson to shipowners and engineers, who 
will do well to store up the facts in their memories. 

It is a Board of Trade rule that, although steel may be 
used in a boiler, yet, in order to obtain a passenger 
certificate for a ship in whose boilers steel is used, they 
must be constructed under a special survey. It appears 
that Messrs, Laws, Surtees, and Co. had a ship in the 
cargo trade. They gave Messrs. Sampson, Moore, 
and Co. an order for new boilers for this ship, the cost 
of which, with some extras, came to £2343; out of this 
sum certain payments had been made on account, amount- 
ing to £1138; thus leaving due in round numbers £1000. 
After the ship had been at work about eighteen months, 
carrying cargo,for which she needed no certificate, they ap- 
plied to the Board of Trade for a passenger certificate, which 
was refused. The plates, &c., were tested by Mr. Esplin, 
a well-known authority. The contract for the boilers was 
first given to another firm, who failed to complete it, and 
the contract was taken over by the defendants and finished 
by them. This is, however, of little importance. It 
appears that it was at first intended that the boilers should 
be of iron; but before any progress had been made in their 
construction it was decided tu use steel, and no special 
notice to that effect was given to the Board of Trade, 
because the use of the ship as a passenger vessel was not 
then contemplated. {t is not very easy to see the force of 
the objection raised by the defendants to paying the 
money claimed. They no doubt accepted sasel oa a satis- 
factory material for boilers. Is it, however, to be assumed 
that they understood that the makers would take care 
that the boilers satisfied the Board of Trade? On this point 
we have no information, and we must rest content to know 
that the defence rested on the refusal of the Board of 
Trade to grant a certificate. The two arbitrators and 
an umpire, all experts, examined witnesses, and finally 
awarded, as we have said, £600 instead of £1000 to the 
gene a Why they made this reduction we do not know. 

t is improbable that they awarded £400 as damages 
against Messrs. Sampson, Moore, and Co., for fitting a 
cargo steamer with steel boilers ; nor is it more likely that 
the award was made to compensate Messrs. Laws, Surtees, 
and Co. for the loss of a passenger certificate. On this 
and several other points it is more than probable that the 
public must remain in the dark. The reason alleged for 
not complying with the award deserves attention. The 
defendants were dissatisfied on the und that the 
surveyor of the Board who had refused their certificate 
had not been examined by the arbitrators, so that they 
were not fully put in possession of the grounds of the 
refusal, and the requirements of the Board in such a case 
which had not been observed, and the utter impossibility 
of satisfying them in this case without, in fact, taking out 
the boilers, taking them to pieces, and reconstructing them 
again. It — that early in the arbitration, it 
was tween the parties that, without further 
attendance by them, the arbitrators should be left 
to call such skilled witnesses as they thought proper, and 
on the part of the defendants it was sworn that the 
“understood,” or there was “an understanding,” and that 
they were “under the impression” that the arbitrators 
promised that the surveyor of the Board should be called, 
who had been subpeenaed by the defendants for the 
purpose, and who was not, in fact, called. This is 


tantamount to an argument that the arbitrators did not 


know why the Board of Trade certificate was refused. 
Mr. Justice Field refused to take the defendants’ view of 
the case, and said “the Board surveyor had not been sent to 
because the steamer was not to be a passenger vessel, and 
the plaintiffs’ surveyors had certified their satisfaction 
with the vessel, which had been for eighteen months 
sailing on the ocean. The certificate of the Board was 
withheld, not because there was anything deemed to be 
wrong in the vessel, but because in the case of a steamer 
with steel boilers the regulations of the Board very pro- 
perly required for the safety of life, if the vessel was 
intended for passengers, that their surveyor should have 
had the opportunity of seeing the construction of the 
boilers throughout. Under these circumstances there was 
no real ground for the application.” Mr. Justice Cave 
entirely concurred in this view. 

The lesson taught by the case is, that if steel boilers are 
put into a ship, such boilers not being built under special 
survey, a passenger certificate may be, and will be, refused. 
It is by no means an unusual thing for a steamer engaged 
principally in the cargo trade to carry now and then more 
than twelve passengers; but to do this she must hold what 
is virtually a permit or licence from the Board of Trade. 
Hitherto there has been no difficulty about obtaining such 
a certificate. If a ship already fitted with iron boilers 
wants new boilers, it is quite possible that these may be 
either wholly of steel or that they may have steel used in 

laces. For instance, an iron boiler may be fitted with 
Fox’s corrugated steel flues. It may not occur to either 
the shipowner or the engineers that a special survey is 
necessary in such a case—that, in short, the boiler must be 
made from beginning to end under the eye of the inspector. 
So engineers and shipowners together go on in a kind of 
fool’s paradise, and find, when it is too late, that their 
passenger certificate is forfeited. The range of the 
Board of Trade rule is very wide, and it might happen 
that some of our great Atlantic or Indian liners might 
have steel worked into a boiler in place of iron, and thereby 
lose at once their licence. We are by no means 
certain that there are not at this moment several ships 
carrying ngers with certificates which are really 
worthless, use steel has been worked into their boilers. 
It is a noteworthy fact that the Board of Trade did not 
bring any charge against the boilers made by Messrs, 
Sampson, Moore,and Co. The Board took its stand on the 
basis that the boilers were of steel, and had not been built 
under the personal supervision of a Board of Trade official, 
and consequently they could not be used in a passenger 
ship. It is well known that we do not put implicit 
faith in steel, but it ought also to be known that 
whatever the defects of steel may be, they are nct 
long in appearing. If a steel shell will stand fr 
eighteen months, or even for six months, it may be takeu 
for granted that it is at least as trustworthy as an iron 
shell. This being the case, we confess we do not see why 
the Board of Trade refused a certificate to Messrs. Law, 
Surtees, and Co. It was not disputed that all the plates 
had been carefully examined. * The boilers had been fully 
tested by hydraulic pressure. They had worked satisfac- 
torily for eighteen months. They could have been examined 
minutely by an inspector, and they might, if he had thought 
proper, lon been again submitted to the hydraulic test. 
It appears to us that as much safety would have been in- 
sured in this way as could have been obtained by the 
initial acts of inspection of a Board of Trade official. As 
a matter of fact the boilers of the Livadia were built under 
Board of Trade inspection—we know with what result ! 
We have no desire to speak of Board of Trade inspectors 
in any other than high terms. But it is well-known that 
they receive very small pay. Are we to believe that a 
man with no more than a of £200 a year or so is 
really more competent to obtain good work than asuperin- 
tending engineer getting four or five times the salary and 
probably possessing ten times as much real experience ? 
The Board of Trade acts in this matter entirely by its 
own authority. There is no Act of Parliament affecting 
the use of steel boilers to be rigidly administered. 
The Marine Department of the Board of Trade is not 
what it ought to be, and its action would be tolerated in 
no other country than Great Britain. That the Board 
should insist on having the construction of steel boilers 
personally inspected may be all very well, but the Board 
ought, we must add, to pone an alternative survey, when 
boilers by actual use have proved their soundness. It 
appears to be a monstrous theory that if a ship should have 
new furnaces of steel put in in place of iron furnaces 
removed, she may be detained at the last moment before 
sailing, all her passengers sent ashore, and enormous 
demurrage costsincurred, because an inspector was not called 
in at the right time. We have heard it urged that the 
Board of Trade would not act thus — furnacesalone, 
to which we answer by asking where the line is drawn ? 
Uncertainty on this poirt would be worse than anything. 
Again, the Board of Trade rule appears to be that the 
inspector shall not only test plates and rivets, but that he 
shall see the boiler put together. Are we to understand 
that if welded fiues as, for instance, Fox’s, are used, an 
inspector must attend at the works where such flues are 
made and witness their manufacture? Replies on these 
and one or two other points are wanted. 


ENGINEERING AND FARMING. 

Ir is one of the advantages of an engineer’s education 
that it makes him capable of entering with facility upon 
many other walks of life than that to which he has been 
trained. The continual practice in overcoming difficulties, 
the knowledge acquired as to the way in which common 
things are made, the familiarity with tools and with pro- 
cesses, the intercourse with men of all kinds and all 
classes, above all the downright hard work and —_ 

y 


y | discipline which falls to the lot of every engineer wort 

of the name, are all of them acquisitions of the highest 
importance, not only to an engineer, but also to a manu- 
facturer or a producer. It is our firm belief that.a 
successful ironmaster, for instance, who wishes his son to 
be his successor, would do better by giving him the general 
education of an engineer than by pinning him to 
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the forge and the mill the moment he has left 
school. In the former case the lad will come to 
ironmaking, not as the one and only thing which he is 
allowed or expected ‘to know, but as a_ particular 
branch of engineering, which his connection gives him a 
special inducement to follow; he will delight in applying 
his general knowledge to that branch, and he will master 
the technical details, in all probability, quite as rapidly as 
if he had never studied anything else. As a matter of 
fact, many of our most eminent “captains of industry” 
have served their time as engineers; and so far as manu- 
facturing and mining is concerned the advantages of such 
openings for engineers are tolerably well recognised. The 
same cannot be said of the other great branch of produc- 
tion, besides that of the production of metal, namely, the 
agricultural, which furnishes the corn and meat necessary 
for our food, and the wool, hides, &c., which serve for our 
clothing. Hitherto the only way in which engineers have 
been connected with agriculture is by the making of 
agricultural implements; and the only engineers who 
have also been farmers are probably one or two like 
Messrs. Howard and Mr. Garrett of Leiston, who 
farm on a very large scale. Of late, however, attention 
has been turned to agriculture as a_ business, not, 
indeed, by its profits but by its losses. The old Eng- 
lish tenant farmer, with his one or two hundred 
acres of land, appears no longer able to hold his ground, 
and the question arises who is to succeed him. Already 
an attempt has been made to answer it in some quarters 
by the establishment of limited compauies for farming on 
a large scale. While wishing well to all such attempts, we 
cannot help fearing that they may in many cases succumb 
to those dangers which, as is now fully recognised, threaten 
all joint stock enterprise. What we should ourselves 
prefer to see is an engineer acquiring a knowledge of agri- 
culture, and starting in it as a business, as engineers 
have done in iron-making, mining, and so forth. With a 
view to this end it is well to consider what are the 
essential characteristics of farming considered as a busi- 
ness. Every trade has its own peculiarities, and those of 
farming are, perhaps, especially marked. At the same 
time it is not so easy to ascertain these correctly, for there 
are as yet no limited companies in farming, and it is but 
rarely that the accounts of a farm see the light. Of 
course, also, the characteristics of arable farming and grass 
farming differ very widely, and yet the two are very 
frequently, perhaps most frequently, combined together. 
It is necessary, however, to consider them separately, and 
we shall here discuss arable farming alone. The profits of 
a grass farm are more difficult to ascertain, and it is 
generally admitted that its prospects in England are much 
more favourable than those of arable farming. Even with 
the latter the conditions differ so greatly in different parts 
of the country that we shall not attempt to give actual 
figures, though we have such in our poseession, which we 
believe to be trustworthy. Speaking broadly, we may 
say that the tenants capital, on a well-managed farm on 
good soil, will not be very different from £10 per acre ; 
that the rent will be from one-fifth to one-fourth of this 
amount ; and that the total of the sales, or the “ turnover,” 
will at the very outside be equal to the capital, and in 
most cases will fall considerably below it. 

The first point which challenges attention is this 
smallness of the “turnover” as compared with the 
capital invested. In an iron-making concern at full work, 
the sales should be at moderate prices about 200 per 
cent. of the capital ; and in engineering works they should 
be at least 150 per cent. The explanation of the differ- 
ence lies, of course, in the greater slowness of the farmer’s 
operations, While a bar of finished iron or steel may often 
be worked out of the raw material in a few hours, and a 
casting or forging in a few days, the money which a 
farmer has laid out, say in seed and manure, remains in 
the soil as it were for months before it comes back to him 
as payment for his crops. 

This smallness of the turnover appears no doubt a dis- 
advantage at first sight, owing to the largeness of the 
capital which it renders necessary for a limited amount of 
business. It also means that the difference between 
receipts and expenses—in other.words the margin for 
protit—must be much larger in the case of farming than in 
engineering or ironmaking. An engineer, in these times 
at least, would be tolerably well contented if he was sure 
of getting 20s. where he has spent 19s., for since he 
turns over his capital, say, twice in the year, this is 
equivalent to a net profit of 10 per cent. But if a farmer's 
sales are only four-fifths of his capital, he must only 
have paid 17s. 6d. to produce that which he sells for £1, 
in order to secure the same dividend. In both cases 
expenses of management are allowed for, and profits on 
capital alone considered. 

If, however, the smallness of the turnover has disad- 
vantages, it has at least counterbalancing advantages. 
For it follows that moderate losses—due to bad debts or 
defects of management—will have a far less serious effect on 
the farmer than on the manufacturer. Suppose that 
owing to some such cause the production in each case has 
cost ls, in the pound more than it should do to produce 
10 per cent.; then the manufacturer sells for 20s. what it 
has cost him not 19s. but 20s. to make, and therefore he 
gets no return at all on his capital; the farmer, on the 
other hand, sells for 20s. what cost him not 17s. 6d., but 
18s. 6d.; he therefore has still a profit of 1s. 6d. in the 
pound, or 6 per cent. instead of 10, which is after all no 
such bad return. It may of course be said that this 
knowledge will make the farmer more careless, and less 
particular about the price at which he sells. We do not 
think so, for reasons we need not stop to distuss ; but if 
he did so he would so far be a bad farmer, and in this 
article we are considering the prospects not of bad but of 
good farming. On the other hand the narrowness of the 
margin on which a manufacturer works no doubt stimu- 
lates him to special care ; but it stimulates him also to use 
every effort to increase his turnover—since it is only by a 
large turnover that he can hope to make a large profit— 
and therefore to undertake business which is speculative 
or unsound, 


This leads us to point out another advantage on the side 
of the farmer. He has nothing to do but to get the best 
return of produce that he can from the fields which he 
tills; and when he has got it, he can choose his own time 
within moderate limits for selling it, secure that the 
market will not experience any very. great or rapid fluc- 
tuations. A manufacturing engineer is in a far worse 
plight. Generally speaking, his choice lies between making 
to order and making for stock. If he chooses the first, 
he exposes himself to all the dangers of the contract 
system—a system to which, probably, three out of every 
four bankrupt firms could trace their ruin; if he works 
for stock, he is liable to find his goods practically unsale- 
able by the time he wants to realise on them. The 
advantage possessed by the farmer in being exempt from 
these two difficulties is one which, to a man experienced 
in business, it is difficult to overrate. 

Leaving the question of the smallness of turnover, we go 
on to another, which makes, perhaps, a still more remark- 
able difference between the conditions of agriculture and 
of other trades. We mean the largeness of the rent. To 
most manufacturers the rent paid for the premises in which 
their trade is carried on is a very minor item of expense— 
a matter of hundreds, probably, where the turnover is 
reckoned by tens of thousands. But a farmer’s rent 
will usually be at least one-fourth, and often mnch 
more, of his total expenditure. From what point of 
view are we to look at this enormous annual charge, 
which is, of course, quite independent of the working 
expenses of the farm? To look upon it as a sort of unjust 
burden which ought to be removed, is as illogical as it is 
dishonest. The fact has come to pass under a system of 
perfectly free contract on either side; between landlord 
and tenant on the one hand, and between producer and 
consumer on the other. The tenant has been willing to 
pay the rent because he has found that, paying it, he can 
still reap a fair return on his labour and capital; and the 
consumer has been willing to buy the tenant’s produce at 
rates which enabled that return to be realised. Without 
embarking on the perilous sea of political economy, we may 
fairly look at the rent as representing mainly the capital 
which has been expended on the land, in fencing, road- 
making, draining, &c., to bring it to its present condition ; 
and partly also the favourable position of the land itself, as 
influencing the net cost and value of sales. The etfect of the 
former is seen in the increased rent demanded for land which 
has been recently drained; the*effect of the latter in the 
enhancement of the value of land whenever a railway 
station has been fixed in its vicinity, thereby cheapening 
the delivery of the produce to the consumer. Be this as it 
may, the rental is a fact, and the farmer who wishes to 
evade its payment can only do so by buying the land him- 
self; but if he seek to do this he will tind the number of 
years’ purchase he will have to pay, even in these times, is 
so large that if he is fit to be in business at all he will 
reject the idea with contempt. The only true way to look 
at the question of rent is to consider a farm as a business 
in which landlord and tenant have jointly invested 
their capital, and out of which they have jointly 
to make an income. Supposing a manufacturer to 
own valuable works which he is not disposed to 
manage himself, he may agree with a tenant to pay him a 
fixed rate of interest on the estimated value of the pro- 
perty, and to bring in a small additional sum to form 
working capital. Such a case is not common, but it is not 
unknown ; and it is exactly parallel to the ordinary case 
of a landlord and tenant farmer, except that the manufac- 
turer would never accept so small a rate of interest as that 
which contents a landowner. A farmer, generally 
speaking, is in the position of a man who is able 
to borrow about seven-eighths of the capital required for 
his business at about 3 per cent.,and to keep all the profits 
beyond this amount to himself. We think manufacturers, 
whether engineers, ironmasters, or in any other trade, will 
be disposed to think him a very enviable person. It is 
true that the fluctuations in profits, reckoned on so small a 
fraction of the total capital, are sure to be large, especially 
in a business dependent, as farming is, on the uncertainties 
of weather. But even here the farmer is not without 
resource. For, according to present fashions, the occurrence 
of a.couple of bad seasons is held fully to justify a farmer 
for asking a reduction of, say, 20 per cent. on his rent ; 
and the landlord is looked upon asa grasping and seltish 
man who does not give it without a murmur. We think a 
manufacturer who, having borrowed a similar proportion 
of his capital at a similar rate, were to demand a remission 
of interest on the same ground, would find his request 
treated in anything but a polite manner. This difference 
is due to the prevalence, in agriculture, of what we may 
call either sentiment or good feeling, according as we wish 
to discourage it or the reverse ; a condition much to the 
advantage of farmers, and one which they should sedu- 
lously cultivate, for, once destroyed there, they may rely 
upon it that it will re-appear nowhere else. 

It will be seen from these remarks that we are not 
among those who consider that as a business English agri- 
culture is “ played out.” In rejecting that view we are glad 
to find ourselves in accord with so great an authority as 
Mr. James Howard, who in a recent speech not only con- 
tended that there was a future for English farming, but 
also dwelt on the fact that the present period of depression 
was a specially favourable one for entering upon it. Any 
substantial farmer prepared to take a large farm may 
count on arranging for a rent less by some 20 per cent. 
than would have been demanded ten years ago; and, as 
will be seen, 20 per cent. on the rental means something 
like 4 per cent. on the farmer’s capital. At the same time 
we are not prepared to say that the course of events in the 
future will be exactly the same as in the past. That agri- 
culture has been a good business is, in our opinion, sufti- 
ciently indicated by the conditions of management under 
which that business has hitherto been conducted with 
success, A farm of 300 acres would be considered as of a 
fair size in any quarter of England. But the volume of 
business transacted on it per annum is measured by sales 
amounting to, say, £3000, and a wages sheet em- 
bracing at most ten or fifteen hands all told. Yet to 


manage this business absorbs all the energies of a 
substantial farmer, whose personal expenses may fairly be 
mut at some £200 to £300a year. We know no other class of 
erp which, as a rule, could possibly support such 
heavy expenses of management. It is no exaggeration to 
say that in most manufactories competent gentlemen may 
easily be obtained at £500 a year to manage twenty times 
the number of men and the amount of business here 
transacted, As a matter of fact, in iron-making, in mining, 
in cotton spinning, in weaving, &c., works of the capacity 
comparable to that of an ordinary farm have long ceased to 
exist. In engineering they only continue to flourish in 
country towns, or in other places where circumstances 
give a monopoly of some profitable trade, such as repairs. 
Everywhere but in farming it has long been recognised 
that the only businesses capable of thriving under the 
severe competition of the present day are those which pos- 
sess ample capital, with all modern improvements as to a 
and processes, and are on a scale sutticient to command the 
services of a manager highly trained and educated, with long 
experience, and commercial as well as technical capacity, 
No reason has ever been given, to our knowledge, why in 
the one solitary case of farming business on a small scale 
should be more instead of less prosperous than on a large 
one ; and it would not be difficult to allege reasonson the other 
side. Our opinion is that if in farming, and in farming 
only, the régime of smal! businesses still survives, it is 
because competition has hitherto been less severe, and 
profits easier to make, than in other trades. It would 
seem probable that, under the altered conditions of trans- 
port, this happy condition of things is drawing to a close ; 
and much as we shall regret the loss of the old race of 
English tenant farmers, we cannot but fear that they are 
destined to gradual extinction. Who is to replace them ! 
To some extent, perhaps, the large limited companies 
which we mentioned as already springing into existence ; 
but we would fain hope that in most cases at least their 
successors will be the landowners themselves. The state 
of things which we have ourselves witnessed in Sweden— 
where the landowner supplies the working as well as the 
dead capital for his property, cultivates his own land, 
burns his own charcoal, and, if he has iron mines, makes 
his own iron—is one which appears to us particularly 
suited to the future of English agriculture. The property 
of an ordinary English squire is usually just about the 
size which can be treated with advantage as a single 
business‘; and the squire himself, if he will once accept the 
position that farming is to be his business, and not his 
pastime, possesses in general just the practical qualities 
required for carrying it on with success. No doubt he will 
usually need the services of a bailiff or sub-manager, but 
plenty of suitable candidates for such a post will soon 
appear, just as plenty of managers for rolling mills or 
engineering works are to be had at the present day. In 
many cases such a place might be advantageously tilled by 
some younger scion of the squire’s own family—a class for 
whom it continually becomes more difficult to find suitable 
and satisfactory employment. There are at this moment 
hundreds of enterprising young landowners in England, by 
no means inclined to sit still and see their rents fall down 
to nothing. Surely some of them will be found willing to 
try for themselves whether agriculture, pursued under 
proper conditions, is so desperate a business as it is now the 
fashion to represent it. 


THE WESTINGHOUSE BRAKE, 

A LIMITED company has been formed in England and has taken 
over all the property, rights, and interests of the Westinghouse 
Continuous Brake Company, which was an American organisation. 
The directors of the new company are Mr. George Westinghouse, 
chairman; Sir Henry Tyler, vice-chairman; Sir Thomas 
Douglas Forsyth, K.C.S.1, and Capt. Francis Pavey. The 
Westinghouse automatic brake has, we are glad to say, made 
progress. It is now in use on fourteen railways in the United 
Kingdom, being fitted to 1087 engines, and 7719 carriages. In 
France it is in use on eight railways, and is now, or will be in a very 
short time, fitted to 1416 engines, and 7193 carriages. It is also 
in use in Austria, Germany, Russia, Holland, Italy, Sweden, 
India, New South Wales, South Australia, and Queensland. In 
the United States it was up to September the 30th, 1881, fitted 
to 3435 engines, and 12,270 cars. The grand total for the world 
is—engines, 6599 ; carriages, 29,562. In sixteen months, that is 
to say, since July 1880, there have been fitted 3322 engines, and 
16,060 carriages. With the non-automatic brake, there are 2579 
engines, and 11,389 vehicles fitted in the United States, princi- 
pally to goods trains. Including both types, there are now fitted 
9236 engines, and 41,350 vehicles. A brake which is in such 
extended use must be good. The experience acquired with it is 
enormous, and yet we find English railway companies halting 
between two opinions, and asserting that they cannot find a 
satisfactory brake. Under the circumstances this sounds like 
nonsense, and it is quite certain it will be impossible for any 
railway company to obtain by its unaided efforts during a few 
months, a twentieth part of the experience already gained by the 
Westinghouse Brake Company. Facts constitute very stubborn 
arguments, and the way in which the Westinghouse brake has 
made its way in spite of a great deal of opposition, is a fact con- 
stituting a most powerful argument in its favour. 


THE NAVAL AND SUBMARINE EXHIBITION, 

THE Naval and Submarine Exhibition, to be held in the Agri- 
cultural Hall next April, promises to be a complete success. 
The failure or success of such exhibitions depends, first, on 
the action taken by exhibitors ; secondly, on the action taken 
by the public. As regards the first point, it seems to be 
now possible to form an estimate. We learn that a very large 
part of the space in the Hall has already been taken by intending 
exhibitors, and it is by no means impossible that at the last a 
considerable number may be crowded out. The names of those 
under whose auspices the Exhibition is being held is a sufficient 
guarantee that its contents will really prove interesting to 
engineers, shipowners, naval architects, and even to the general 
public. Among the names in question we find those of Lord 
Ravensworth, president of the Institute of Naval Architects ; 
Mr. Barnaby of the Admiralty; Admiral Sir W. Houston 
Stewart, Admiral Commerell, and Sir E. J. Reed, representing 
the naval element ; Sir W. Thomson, F.R.S,, electricity ; Sir W. 
Palliser, ordnance ; and among the list of engineer patrons we 
find such names as those of Sir Joseph Bazalgette and Mr. 
Abernethy, besides many others of equal importance. It is 
scarcely to be doubted that such an exhibition, being practically 
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novel and unique, will be visited by a great many persons inter- 
ested in naval and submarine engineering. The time during 
which the Exhibition remains open will be short, so that 
exhibitors’ expenses need not be heavy, and the public will be 
spared the endless delays: which have hitherto attended every 
international exhibition, none of which have been really com- 
plete throughout until they were on the point of closing. Much 
will be done—and wisely done, we think—to provide special 
attractions for the public in the shape of lectures which will 
yeally explain much that must otherwise remain more or less 
mysterious to the general public. So far as we can ascertain 
up to the present moment, every exertion is being made by the 
promoters to get up a genuine scientific exhibition, which will 
have nothing of the bazaar about it; and if this policy is pur- 
sued, exhibitors and visitors will alike appreciate the result. 


THE WEST CUMBERLAND IRON AND STEEL TRADES, 


TrsteD by the number of its blast furnaces that are lit up, or 
by the production of its converters, the state of trade in West 
Cumberland would be said to be very good. There has been 
since autumn an increase in the demand for its production of 
hematite and Bessemer pig iron, and though there were stocks to 
sume extent in the Workington district, these have been re- 
duced, and the number of blast furnaces in operation has been 
added to. In the report, too, of the West Cumberland Iron and 
Steel Company, for its year just closed, it is stated that there 
has been a large addition to the output of steel, and this is, 
there is reason to believe, a general experience. A very large 
proportion of the pig iron made in the district is now being 
locally consumed by the steel-making firms; and as the latter are 
preparing themselves to supply steel in whatever form it may be 
needed, whether rails or plates, and as shipbuilding seems likely 
to grow in the district, there is ground for the belief that the 
steel production of the north-western county will augment, and 
that it will be less dependent in the future on the outside demand. 
It is known that the chief steel-making companies in the north- 
west of England have entered into very large contracts for the 
supply of steel, both in the shape of blooms and in that of rails, 
and it may be thus assumed that there will be for a considerable 
period to come briskness in the iron and steel trades of that 
district. It is worth notice that it has endeavoured to meet the 
requirements of modern manufactures—by, at great cost, 
adapting its manufactures to recent changes ; early adopting, for 
instance, the direct process in the steel manufacture, and 
in other ways fitting itself for cheap préduction. — Its 
one difficulty is the distance it has to bring its coke ; but even 
this does not handicap it in competition with other districts. 
They have to bring their hematite ore from a distance, whilst 
West Cumberland obtains the bulk of its coke from Durham. 
It may be expected that attempts will be made to use its own 
coal for the local iron trade ; but it cannot besaid that experiments 
in this direction have met with very great success hitherto, as the 
largeness of the demand for coke at the present time from Durham 
proves conclusively, Still, as hinted above, there is now a very 
full range of production, and that is at prices that are proved 
to be remunerative. For the first time for a long period 
the chief steel making company has paid a dividend, and 
earned a larger one. In that better time that seems at last 
to have dawned for the iron and steel industries, there is thus 
ground for the belief that the West Cumberland district will 
share with that fulness which the largeness and the. richness of 
its supplies of iron ore fitted for the Bessemer process would 
indicate as its deserts. It may ve that in the future there may 
be a greater competition with the steel produced from inferior 
ores by the basic process; but the prospects of West Cumberland 
metallurgy seem still bright, and to be not only unaffected by 
competition, but to be profiting by the stimulus that has 
been given by recent discoveries and recent enlargements of the 
area of the use of steel. 

THE HEALTH OF THE FRENCH NAVVY. 
Tur French Minister of Public Works intends taking parental 


care of the men to be employed on the extension of the existing 
canals and construction of the new lines of inland navigation. For 
this purpose he applied to the Academie des Sciences for a re port, 
the preparation of which was entrusted to M. Leon Colin, on the 
measures Which might be taken with a view to securing the best 
sanitary conditions for men so employed, This care is the more 
necessary as many of the districts through which the canals pass 
are the flat, marshy, or fen areas, where intermittent fever and | 
other ailments are general, and productive of low stature and high 
death rate. From his investigations M. Colin is led to a number 
of conclusions, the first of which is, that in the fen districts | 
work should not be commenced in many places at the Same time, | 
as the freshly opened-up marsh earth emits the germs of fever ; 
and that for such work the healthy and vigorous of the men of 
the district should be employed. He considers that work in such 
districts should be suspended during July, August, and Sep- 
tember, and that work should not go on in the very early morn- 
ing or late evening hours. He also considers it essential that 
the night quarters for men so employed should not be on the 
site of the works, but in some neighbouring town or on an 
elevated part,and that if the works are within reasonable distance 
of the sea, the men should be installed in pontoon huts anchored a 
short distance from the beach, as it has been shown that the deatl:- 
rate among men so lodged is very much less than when they remain 
near the works. The men should have a cold dish of something 
substantial before commencing work. About the employment of 
preventive medicines, as sulphate of quinine, M. Colin is not 
explicit in his conclusions, but he insists on the absolute neces- 
sity of removing a man from the works to a hospital immedi- 
ately he shows signs of intermittent fever, otherwise it rapidly 
spreads ; and from the hospital the man should not be allowed to 
pass without a proof that the crisis is over, though it is not 
necessary to insist on complete recovery. Contractors are to fill 
the canal as soon as possible, and in case of excavation of severely 
infectious soil the works should be temporarily flooded, pre- 
sumably until a more healthy part of the year, and the material 
excavated and made into banks, or otherwise, should immediately 
be sown or cultivated with rapidly growing material. Such are 
some of M. Colin’s recommendations, but we do not know how 
far the contractors or the engineers will be ordered to follow 
them. In some cases insiructions based upon M. Colin’s report 
would cause considerable delay in the execution of works ; but 
works for the benefit of a community should not be constructed 
at the cheapest rate, if that involves loss of life amongst those 
who execute them. 
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A Treatise on Chemistry. By H. E. Roscor and C, ScHorLEMMER, 
Professors of Chemistry in the Victoria University, Owens 
College, Manchester. Vol. III, The Chemistry of the Hydro- 
carbons and their Derivatives, or Organic Chemistry. Part I. 
London: Macmillan and Co. 1881. 

THE same clear manner of elucidation which we noticed as 


distinguishing the earlier parts of this admirable text-book 


characterises the present, the first devoted to the chemistry 
of the hydrocarbons or organic chemistry. The historical 
introduction with which the book opens is everything that 
could be desired, both as regards length and quality. In 
the year 1828, Wéhler made his memorable discovery of 
the artificial formation of urea. Cyanate of ammonia, 
which was considered to be a truly inorganic compound, is 
easily converted without change of composition into urea, 
a product of animal life. This first artificial production of 
a body hitherto only formed within the animal organism 
was proved incomplete, for up to that time the cyanogen 
compounds had not been prepared frém their elements. 
Moreover, this formation remained for a long time the 
only one of its kind, and the belief in the existence of a 
peculiar vital force still retained a firm footing. It was 
still believed that urea, a substance so easily decomposed 
into carbonic acid and ammonia, and only excreted by the 
animal body, must be looked upon as standing midway 
between organic and inorganic compounds, and it was 
thought that it would still remain impossible to prepare 
artificially any of the more complicated organic substances, 
At the present time the belief in a special vital force has 
ceased to encumber scientific progress.) We now know 
that the same laws of combination regulate the formation 
of chemical compounds, both in animate and in inanimate 
nature. So soon, in fact, as the constitution of any product 
of the organic world has been satisfactorily ascertained we 
look forward with confidence to its artificial preparation. 
Not many years ago saw the artificial formation of 
alizarine and the subsequent destruction of the Turkey red 
trade, all that colouring matter being now derived from 
the new and cheaper artificial process. More recently we 
have heard of the artiticial production of indigo by Adolf 
Baeyer, of Munich, and already the great discovery is 
reported to be waking considerable progress, though at pre- 
~— the artificial indigo is more costly than the natural 
dye. 

Till this work appeared there was, we believe, none in 
which the English student of chemistry could read of the 
more pure historical progress of the science with its many 
curious incidents, such as the following :—“ At the same 
time Liebig did not hesitate to attack the French chemists, 
who went too far for him, and when Dumas assumed that 
the carbon in organic substances could be replaced, he 
turned upon him, and in a satirical vein in a letter dated 
from Paris. and signed (Anglice) 8. Windler (See Ann. 
Chem. Pharm., Xxxiii. 308), relates how not only all the 
hydrogen and all the metal in acetate of manganese has 
been substituted atom by atom for chlorine, but how at 
last even the carbon has been in like manner replaced, and 
that the final product, although consisting of nothing but 
chlorine, possessed the chief characteristic properties of 
the original salt !” 

The history of the petroleum trade is one of the most 
interesting chapters in applied science, and unless we are 
much mistaken, is likely yet to prove still moreso. Petro- 
leum was first found in England in 1847, when a spring of 
dense petroleum, having a specific gravity of 0°9, was dis- 
covered in a coal mine at. Alfreton, in Derbyshire. Mr. 
James Young succeeded in rendering it available for a 
period of two to three years, when it became necessary to 
seek another source of it. Common coal and peat were 
distilled, but yielded little oil; in 1850 Mr. Young hit 
upon the boghead coal, or Torbane Hill mineral, which was 
found to yield an unusually large amount of paratiin and 
petroleum compounds, and led to the establishment of the 
Bathgate Works. The oil was first bored for at.Titusville, 
U.S.,in 1859, and in 1861 Funk opened aspring which yielded 
100,000 gallons of oil daily. 

A number of theories have been proposed to explain the 
formation of petroleum springs. That which has generally 
gained a hold on people’s minds is that it is the product of 
the distillation of organised materials. Byasson and 
Mendelejeff, on the other hand, are of opinion that it is 
produced by the infiltration of water into the interior 
of the earth, where, coming in contact with molten 
iron or other metals containing combined carbon, it 
forms petroleum, just as a similar mixture of hydro- 
carbons is obtained by the solution of cast iron in dilute 
acid. It is not pointed out by the authors of this text- 
book—nor, indeed, by any other writers with whom we 
are acquainted—that the enormous blocks of metal which 
Nordenskjold found in the basalt of the island of Disco, 
Greenland, in 1871, and which at the time were thought 
to be of meteoric origin, are just such masses as Mendele- 
jeff requires to satisfy this theory. Unlike meteoric iron 
then contain combined carbon, just as our varieties of 
artificial iron do, and by the action of dilute acids, or 
watery vapours, at a high temperature, would yield the 
complex series of bodies which constitute what we term 
petroleum. The gas wells which accompany the oil wells 
are hardly less astonishing in their character; and the 
reader is referred to page 145 for a description of the Burns 
and Delameter wells, quoted from Dr. Laurence Smith. 

The history of the preparation in a pure state of methyl 
alcohol is an interesting chapter, especially as it is now 
largely obtained as a by-product in the beetroot sugar 
industry. In this process, as in the manufacture of cane 
sugar, large quantities of molasses or treacle remain behind 
after all the crystallisable sugar has been removed. These 
molasses are invariably employed to yield alcohol by fer- 
mentation. But the juice of the beet as well as that of 
cane sugar, contains, besides sugar, large quantities of 
extractive and nitrogenous matter, together with con- 
siderable quantities of potash salts. In France it has long 
been the custom of the distiller to evaporate to dryness the 
waste liquor or spent-wash—vinasse—and to calcine the 
mass in a reverberatory furnace. In this way 2000 tons of 
potash are annually produced in French distilleries. For more 
than thirty years the idea has been entertained of collecting 
the ammonia, water, &c., given off when the organic matter 
is calcined ; but the practical realisation of the project has 
only quite recently been accomplished, and a most unex- 
pected new field of chemical industry thus been opened. 
The distillate is neutralised with sulphuric acid, and 
evaporated* in” retorts, when the acetonitril and methyl 
alcohol ' distil over. The best commercial wood spirit 


contains about 95 per cent. of the alcohol, A large 
quantity of this alcohol is also formed by digesting tir wood 
with water in the preparation of wood for conversion into 
paper. This action goes on at so low a temperature as 
200 deg. 

The chapters on ethyl alcohol and alcoholometry are 
very full and instructive ; but we think we have brought 
forward suflicient to show that this volume is as carefully 
prepared as its predecessors. Here and there we find the 
names of chemists incorrectly spelled ; these errors are, 
after all, but small matters, . 


AN AMERICAN MARINE ENGINE. 


WE published last week the front elevation of a compound engine 
designed by Mr. H. Levrat, and constructed by Messrs. John Roach 
and Son, of New York, for the steamship City of Rio Janeiro. 
We this week give at page 422 an end view of the same engine. Our _ 
engravings have been prepared from drawings published in the 
Mechanical Engineer, a United States contemporary, to which 
authority we are also indebted for the following description, which 
we have slightly modified and abbreviated :— 

“‘The engines consist of the usual high and low-pressure 
cylinders mounted on cast iron frames, which are spread at the 
bottom, fore and aft, to give greater stability. They are 1850 
indicated horse-power, and have cylinders 42}in. high pressure and 
74in. low pressure by 5ft. stroke. These are steam-jacketted in 
both engines. The high-pressure cylinder is surrounded by a 
receiver, into which it exhausts, and this gives it the ‘same 
apparent external diameter as the low-pressure cylinder. The 
steam-jacket on the high-pressure cylinder is filled with steam 
direct from the boiler, and is of course next to the cylinder ; the 
exhaust receiver is outside of this jacket. 

‘‘The manner in which these jackets are constructed is as simple 
as it is ingenious. The outside or shell of the receiver is in one 
piece, and the cylinder proper is entirely separate from it. This 
is a plain casting, with a ring like a flange projecting from it, 
some 4in. to Gin. below the top. This cylinder is bored the same 
as any other, and the outer ring turned concentric with it. It is 
then lowered into the receiver casting previously spoken of, the 
ring just fitting the bore of the same. In this way all the 
passages for the jacket are secured, the cylinder proper is of 
uniform thickness throughout, and, what is more, can be 
easily renewed or rebored, if cracked or broken, without 
great expense. The space vertically between the ring 
and cylinder head is made steam-tight against the steam 
in the jacket, by coils of wire rope and red-lead putty; and 
the cylinder head itself rests on the upper end of the cylinder 
proper, so that it is firmly held from rising or moving out of its 
place. The receiver surrounding the high-pressure cylinder termi- 
nates in a rectangular nozzle between the two cylinders, forming 
the steam chest for the low-pressure cylinder. 

“‘ The valves are of the usual double-ported kind, but the high- 
pressure valve is balanced by a peculiar device, which we are not 
permitted to publish. The high-pressure ports are double, and 
2sin. wide each by 25in. long ; the exhaust is 74in. by 25in. The 
low-pressure ports are also double, 3in. each by 48in. long; ex- 
haust ports Sin. by 48in. The valve faces are independent of the 
cylinder, and are cast of very hard metal, an? bolted on. 

“There are two independent engines attached to the main 
engines for the purpose of working the air and circulating pumps ; 
the cylinder of one of these engines shows near the guide, and 
just under the bottom cylinder head on the right-hand side of the 
side elevation. These engines are connected at right angles, and 
also work the circulating and feed pumps. The advantages of 
this are easily seen, for it insures a steady uniform motion to these 
several details at all times, no matter how much the main engines 
may labour or race in a sea way. 

“The air pumps are 24in. by 24in., and are worked by a beam 
as usual, which connects with the engines just spoken of by a link ; 
this is shown in dotted lines in the end view of the main engines. 
The fly-wheel shown there is that belonging to the auxiliary engines 
for the air pumps. 

“The starting gear of the main engines is very ingeniously 
arranged to effect the purpose safely, and with certainty at all 
times. It would be impossible to handle such large engines as the 
main ones by the direct-acting hand gear used for small marine 
engines. So the links are shifted for going ahead, or the reverse, 
by a small vertical engine shown in dotted lines at the extreme 
right of the end elevation; a front view of the starting engine is 
also seen in the centre of the side elevation of the main engines. 
Referring to the end view of main engines, it will be seen that the 
reverse shaft is connected to the main links in the usual way by an 
arm and side bar. Now when the small engine is started, and the 
links are screwed over, if the engineer should not stop the starting” 
engine at the proper instant the link block might be brought up 
all standing. To prevent this a countercheck is attached to the 
link block which runs to the small engine, and at the proper place 
stops the small engine itself, independent of the engineer; thus 
— the small engine is started the link takes care of itself, so to 
speak. 

“‘The screw gear shown attached to the column immediately 
above the starting engine is to adjust the mgh-pressure cut off 
valves. These are merely plain sides on the back of the main 
valve, and are worked by bevel gears in connection with right and 
left screws on the valve stem inside the chest. The crosshead of 
these engines is formed on the end of the piston rod, and is as com- 
pact and solid as possible. A T head is forged on the piston rod, 
and a bearing is formed by bolts and binders in the usual way. 
The pin works in the cross-head block, being shrunk fast in the 
connecting rod. The crosshead gibs are cast iron, faced with 
antifricticn metal, and never give any trouble. 

“The crank-shaft is of wrought iron—and a very handsome piece 
of mechanism it is, with its built-up cranks and thrust bearing. 

‘“‘The shaft is made in sections, the line shaft being 14in. dia- 
meter, turned all over, in lengths of 24ft. 3in. The crank-shaft is 
14}in. diameter, and the crank-pin is 13in. diameter by 16in. long. 
The cranks are wrought iron with counter-balances, and the whole 
four cranks are shrunk on their several shafts, and the crank-pins 
are shrunk in them. After this is done the crank-shafts, with 
cranks attached and ready for service, are put in the lathe and 
turned up on their own centres, as are also the crank-pins. This 
obviates any possibility of final derangement that might have been 
caused by shrinking the parts together. 

“The thrust bearing is of the usual kind—that is, ring and 
collar—and is also very carefully fitted up. This bearing is 444in. 
long, and is made by turning thirteen grooves in the shaft, into 
which are fitted thirteen brass collars. These collars are carefully 
fitted by scraping to each individual groove, and are marked so 
that they cannot be put in any other. They are put in in halves 
like brasses, and the top half has an oil cup formed in it which 
communicates by a side hole directly with the face of the collars on 
the shaft, so that the latter are washed with lubricants all the 
time. The bearing has also a water shell surrounding it, so that at 
any time water can be circulated about it. On each side of the 
thrust bearing there are other bearings of the usual kind, which 
keep the weight of the shaft itself off the collars, so that all they 
have to do is to sustain the end push of ‘the screw. 

“‘The condensers are of the surface type, with 1676}in. tubes 
3949 square feet of surface. The ends of these tubes are packed 
with Lighthall’s compressed paper packing, and are always tight. 
The propeller for these engines is 16ft. 4in. diameter by 24ft. 
pitch, with four blades. It makes 64 revolutions per minute, with 
80 Ib. steam, following half stroke on the high-pressure piston. We 
may add what we omitted to state in another place, that the small 
steam chests and pipes therefrom to the top of the main cylinders 
are for the pur»ose of warming up the engines by hand previous to 
starting them.” 
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THE NEW EDDYSTONE LIGHTHOUSE. 


MR. J. N. DOUGLASS, M.I.C.E., ENGINEER. 


WE give above a view of the new and old Eddystone light- 
houses—taken from a photograph published by Messrs. Long and 
Co., Plymouth. The last stone was laid by Mr. Douglass, the engi- 
neer of the work, in May last ; two thousand two hundred stones 
from the De Lank quarries and High Tor have been used, weigh- 
ing altogether 6000 tons. The view shows the general features 
of the tower very clearly. The system of construction is very 
similar to that adopted in the original structure. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


STRAINS ON CRANE POSTS. 


S1r,—The correspondence upon the above subject has evidenced 
such a remarkable difference of opinion as to the nature and func- 
tions of the neutral axis among men who have sufficient confidence 
in their views to express them in your columns, and on the part of 
some of such a total absence of grasp of the subject, that I have 
ventured to believe that a few words directed to the root of the 
question would prove of service to some at least of your readers. 
For instance, one correspondent gives an absolute rule for fixing 
the position of the axis which takes no regard of section or 
material; another expects to find the axis upon the outside surface 
of a structure; a third gives us a series of three puzzle pictures 
with the legend “‘ Find the neutral axis,” and appends a solution 
which, under most ordinary conditions, would find the neutral axis 

everal fect outside any part of the structure ; and many quite fail 
to perceive any difference between a structure with rigidly con- 
nected parts, such as a box girder, and another in which each 
member is free to move without influencing the remainder. 

Before it is possible to ascertain the position of the neutral axis 
of any beaisz, cantilever, &c., the material must be known; its 
strength to resist both tension and compression, its distribution 
with regard to the section at which the neutral axis is to be calcu- 
lated, the extent to which the material will compress or elongate 
under varying stress, and one other peint to which I will allude 
further on. Though it is true that in the calculations for practice 
some of the above factors may be, and are, ignored, the results 
obtained are approximations only, and the margin of safety is 
trusted to to cover the error. But it is very desirable that the 
— at which the rough-and-ready rules depart from truth should 

known and understood, for under some conditions the errors are 
serious. Ifa solid bar supported at each end and loaded in the centre, 
bends under the load, the lower portion of the bar is elongated and 
the upper portion compressed. The plane which forms the 
boundary between these two conditions of stress is the neutral 
surface, and extends from end to end of the bar. Taking any 
transverse section of the bar, the neutral surface would appear as 
a line crossing the section, and this line would be a neutral axis. 
Neutral axes, therefore, exist at all points in the length of the bar. 
The resistance of the material to strain must be the same on both 
sides of the neutral axis, for if the capacity for resistance were 
greater on, say, the tension side, the particles on the opposite side 
would commence to contract before the others commenced to 
elongate, but if none on the tension side are to elongate, but all on 
the compression side are to contract, the compressional layers will 
shear awa” from the tensional layers, or some of the latter will be 


dragged along into compression, and our assumed neutral axis is 
evidently not a true one. The material of the girder may be 
imagined to consist of layers, or laminations, running parallel with 
the neutral surface. Each lamina will be elongated or compressed, 
in direct proportion to its distance from the neutral axis. Each 
lamina is in a condition for exerting resisting stress to an amount 
depending upon the extent of its elongation or contraction, but not 
proportional to it. The active effect of the resisting stress exerted 
y each lamina is directly proportional to its distance from the 
neutral axis, in accordance with the common law of leverage. Of 
these three factors, the first and third are regular ; but the second 
is irregular and arbitrary, and must be referred to experiment for 
valuation. 

For the purposes of illustration I have taken the results of 
experiments upon cast and wrought iron, obtained at Woolwich 
Arsenal by Dr. Anderson, and published by him in his ‘‘ Strengths 
of Materials.” These experiments show the amount of alteration 
of length, as observed at every increment of a continually increasing 
load. I have laid down these results in diagrams, which show the 
salient pojnts more clearly than the figures. In Figs. 1, 2, 3, and 4 
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the abscissz represent to an exaggerated scale the alterations of 
length, while the corresponding ordinates give the loads which 
produced the alterations. Had these been always proportional, 
the line joining the ends of the ordinates would of course be 
straight ; the amount of curvature shows strikingly the deviation 
from proportion. Reference to the diagrams shows that cast iron 
under compression—Fig. 1—adheres very closely to true proportion, 
and for all practical purposes may be considered to do so absolutely, 
as the deviation commences much above the limit of elasticity, and 
is never considerable. _The same remarks apply to wrought iron 
in tension—see Fig. 4. Cast iron in tension—Fig. 2—shows a 
falling away of strength at very low degrees of elongation. 
Wrought iron under compression shows the most remarkable 
results—Fig. 3; at first the load runs up very quickly with very 
slight alteration of length, but the initial rate is decreased from 
the very commencement, and long before the limit of elasticity is 
approached the contractions show very heavily relatively to the 
loads. This is the diagram which concerns us most in practice. 
Returning now to our solid bar, suppose it to be of wrought 
iron, 6in. deep by 2in. wide, and placed on edge ; further suppose 
that our load is sufficient to put a stress of 3°7 tons per square 
inch upon the outcr tensional laminz, that is nearly half the limit 
of elasticity ; also suppose the neutral axis to be 34in. away from 
the surface in tension, as in Fig. 5, there will then in tension 
and {,; in compression, and the greatest contraction be to the 


greatest elongation as 5 to 7. Taking the outside tensional 
laminz, its stress is 3°7 tons, due to an elongation value 7, and its 
distance from the axis may also be called 7. Multiplying the 
stress 3°7 by the distance 7, we have a value proportionate to the 
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moment of resistance of the outside lamine. Set up an ordinate 
of this value. Moving now toa laminw at a distance 6 from the 
axis, and whose extension will be 6, and taking by scale from Fig. 3 
the stress corresponding to that extension—remembering that we 
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have called the extension due to 3°7 tons stress 7—multiply stress 
by distance again, and set up another ordinate at distance 6 from 
the axis ; and so on for all on that side. 

The distance of the outside lamina in compression is only 5 from 
the axis, and its contraction will therefore only be $ of the outside 
tensional lamine extension. Find from Fig. 4 the corresponding 
stress to this—in this case 5°9 tons—multiply stress by distance, 
and set up ordinates as for other side. 

Joining the ends of the ordinates, we have an irregular figure on 
each side of the axis, the areas of which are proportional to the 
moments of resistance on corresponding sides, and these areas 
must be equal. In the assumed case, Fig. 5, they are very nearly 
so, and the neutral axis is thus shown to be 34in. above the lower 
surface under those conditions. Now let the load be increa' 
till the outside tensional lamine is strained by 13 tons per square 


inch ; and assuming the neutral axis to be in the same place, pros 
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ceed with calculations as before—see Fig. 6. The maximum 
extension will now be 27°25, using same scale as before, and the 
maximum contraction 19°5; while the maximum compressional 
stress has risen to 10 tons only, The resultant areas are now 
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found to be as 45 to 102 instead of equal as before, and we are 
forced to the conclusion that the neutral axis is not now in the 
same position. Retaining the same maximum tensional stress, 
and calculating for an axis in the centre of the depth, the areas of 
moments are equal ; and that, therefore, is the true position with 
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the increased load. In addition, then, fo fixing all the .actors 
enumerated at the head of this letter, we must also know the 
amount of load if we are to be correct. In practice, however, the 
limit of elasticity is the critical point in consideration of stress, 
and if we know the position of the neutral axis for that point we 
may safely neglect its position for stresses of less value. This has 
led to the use of the rule which gives the centre of gravity of 
section as the axis for a wrought iron girder of symmetrical form. 
With wrought iron it — to be very nearly correct, and it 
would be quite correct with a material which elongated, or was 
compressed, to precisely similar extent under precisely similar 
loads, Unfortunately such a material does not exist. 
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From the foregoing it will also be seen how any departure from 

symmetry woul, affect the position of the axis, such as a thicker 

flange on one side ; or the same result would arise from the use of 

a different class of material. It follows that a designer has it in 

his power, by selection of his material or by distribution of it, to 

= his neutral axis where he pleases, provided always that it must 
within the two faces of the structure. 

This disposes of several solutions of Mr. Pendred’s difficulty. 
With regard to that nga a crane post theory, I think my 
argument proves that the neutral axis cannot be “eliminated ;” it 
cannot exist on either face of a structure; that a neutral axis must 
always exist in a rigid structure ; and that in a non-rigid structure 
of the nature of the safety valve and lever, or the spring-hinged 
crane post imagined by Mr. Seguin, a neutral axis is quite in- 
conceivable. 

One or two letters replying to my last require an answer ; but 
this one has become so long that I will pe your permission to 
reply in a later issue. G. Magor. 

34, Freke-road, 8,.W., Nov. 22nd. 


FUEL ENGINES. 

Sir,—I have read with interest your able article in the issue of 
December 2nd, having reference to fuel engines, and the various 
methods that have been tried from time to time which shall provide 
the motive power for such engines, so that they can be made inde- 
pendent of any gas supplies existing at present in various districts, 
or, rather, that shall contain in themselves the power to produce 
their own fuel. It has been shown that engines can be driven by 
Sie gases than coal gas, and that being the case, I believe the 
difficulty hitherto existing has been, if not wholly, at least to a 
great extent, solved by an invention lately patented by me, and of 
which I beg to hand an illustration herewith. In this invention a 
hydrocarbon liquid of light specific gravity is employed, con- 
tained in a suitably arranged chamber called for convenience the 
carburetter or generator. By the action of the engine attached 


either directly or indirectly to this carburetter, air is brought into 
contact with the liquid, and in its passage through the carburetter 
becomes impregnated with the vapour of the hydrocarbon and 
transformed into an inflammable and explosive gas, which is then 
conveyed to the engine, which at once is provided with its 
motive power. A governor is provided by which the quantity of 
air not required to be carburetted is allowed to pass off in the shape 
of air only, not gas, so that any tendency of the engine to race 
when relieved of its load is obviated. Again, the air that is 
passed into the carburetter can be more or less lightly impregnated 
with hydrocarbon, according to the requirements of the engine, and 
to the volatility of the liquid, which varies slightly in different 
temperatures by suitable arrangements provided to this end. The 
arrangementitself is very compact and portable, and, as the liquid can 
be supplied to all parts of the world, consumers have at once powerat 
hand. In the illustration a Bisschop engine is shown, but it is 
equally applicable to those of other makers, the Otto, &c. 


H. L. Muier. 
Birmingham, December 6th. 


BOILERS AND FEED-WATER HEATERS, 

Str,—Looking over the abstracts of patents as contained in your 
valuable paper, it appears to me there is a revival of old manufac- 
tures, which are now turned out as patents. Take the following :— 
In the abstract given Nov. 4th, I find in No. 1328, Boilers, W. 
Arnold, a perfect sketch of a boiler I made upwards of twent 
years ago, and sent to Norwich. Also in the following week's 
abstract, No. 1509, Water-Heaters, H. Schofield. I made a water- 
heater of the same construction about five years ago, and sent it to 
Leicester. I enclose you the sketches referred to (2), and apologise 
for troubling. JounN WALLEY. 

St. Mary’s Bridge Boiler Works, Derby, Dec. 7th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
On ’Change in Birmingham this afternoon, and in Wolverhampton 
yesterday, there was a better feeling than even a week ago. Not 
unfrequently December is one of the dullest months of the whole 
twelve, but this year this is far from being the case. 

At the mills and forges full time will be run up till Christmas, 
and then orders will be left on the books unexecuted, which, even 
should they not be increased during the holidays, would, in 
numbers of instances, afford of themselves a fair amount of work 
to begin the new year with, especially as orders are still arriving, 
though not for ell lots. Sheets and hoops still lead the 
market, so far as activity is concerned, and the probability is that 
they will continue to lead. £8 to £8 10s., for ordinary sheets— 
singles—£9 10s. for doubles, and £11 for latens, were this after- 
noon again the quotation of makers. Hoops were £6 17s. 6d. as a 
minimum up to £7 5s. 

The marked bar makers are not meeting with the demand which 
they ought to experience if trade were in a normal condition. 
Messrs. Phillip Williams and Son’s ‘‘ Mitre” bars were still to be 
had at £7. is is the figure at which they have stood from the 
date at which marked bars generally were first. brought down from 
£7 10s; for, unlike other brands, the ‘‘ Mitre” brand was not 
readvanced to £7 10s. when the general putting-back subsequently 
took place. The firm justify the readiness with which they are 
prepared to accept orders direct by their experience that some 
merchants were offering at less money bars which they profess are 
equal in quality to the ‘‘ Mitre” brands. 

In order to encourage business, Messrs. Williams have formally 
intimated to customers their intention to ‘‘ warehouse” their iron 
in future. This is a policy not adopted by any other “ marked 
bar” house in South Staffordshire. The firm’sintimation has been 
accompanied by a revised list of prices, from which it appears that 
buyers will have to pay an extra 5s. per ton, if the iron is delivered 
immediately from the stock instead of waiting whiletheironis made. 

Common—hurdle—bars were this afternoon to be had at £6 5s., 
but merchant bars were about £6 10s. to £6 12s. 6d. as a minimum. 

Boiler plate makers stlll complain of the difficulty which there is 
in securing enough work for their mills. Less movement appears 
in this branch of the finished iron trade than in any other. 
Prices are £8 10s. for poor qualities, and £9 to £9 10s. for 
superior sorts. 

he thin sheet makers, whose product is used for best working up 
purposes, and for stamping, announced that they were full of 
orders, and that they experienced inconvenience through the 
urgency of customers’ fine The quotations of such firms as 
Messrs. E. P. and W. Baldwin, of the Wilden Ironworks, ranged 
between £12 and £18, according to gauge. 

Tin-plates were in a little better sale on export account, and 
prices of coke sorts were firmer, because of the advances in the 
tin market. 

The Australian (monthly) mail delivered in this district this 
week has brought some good orders for iron and hardwares. Mer- 
chants’ advices state that when the mail left Melbourne galvanised 
iron was being largely noticed, and improved prices were being 
realised. About 300 cases ‘‘Orb” had just changed hands at £22 
to £22 10s. for 26 gauge. ‘‘Stork” had been sold at £21, and 
£22 was being asked. Other brands were also receiving fair atten- 
tion. General quotations for ordinary brands of English were 
standing at £21 10s., and best brands at £2210s. Bar and rod iron 
was also being largely dealt in, all available parcels to arrive 
having been purchased ; quotations for these sorts up to date of 
departure were £9 10s. to £11. 

lack sheet iron was selling steadily at Melbourne ; assortments 
of Nos. 8 to 18 were quoted at £11, while for Nos. 20 to 26, £18 
was obtained. Plate iron wasin fair request, £10 to £12 being the 
quotations. Hoop iron for trade purposes was offered at £9 10s. 
Nos. 6, 7,and 8 drawn fencing wires were in better request, and 
por — making at improved prices, such as £13 10s., £14, and 

On Wolverhampton and Birmingham Exchanges this week 
there was slightly more movement in pig iron. Prices were strong 
for most descriptions. The agent for the Tredegar Company— 
South Wales—announced that his principals had just advised him 
that hematites were, in consequence of the heavy purchases by the 
steelmasters, worth 5s. per ton more in the ane than a fort- 
night ago. Consequently their hematites on these exchanges 
stand now at 75s. Most other hematite firms quote 72s. 6d.; but 
the Blaenavon Company’s pigs on the contrary were quoted as 
high as 80s. No hematites could, however, be sold at the open 
market rates, and scarcely even at 2s. 6d. below the quotations. 
Derbyshire pigs were priced at—for best sorts—52s. 6d., without 
sales; Thorncliffe—South Yorkshire—pigs were strong at 60s.; 
native all-mines were 65s. to 70s. for hot-blast sorts, 

Messrs. Firmstone, The Leys, Stourbridge, are now making 
upwards of 3500 cast iron pipes 9ft. long, the majority of them 3in., 
for water purposes in Australia. The order was only received a 
few days ago, and the whole is to be despatched by the 18th of the 
present month. 

The South Staffordshire Mines Drainage Commissioners find 
that another £25,000 must be borrowed if the work of the Com- 
mission is to be completed. At a meeting of the masters it was 
resolved by 16 votes to 7 to promote a Bill for raising the rates on 
coal and slack from 6d. to 9d. 

The boring operations by the Stafford Waterworks Company, 
for water on the Earl of Lichfield’s land, have advanced to the depth 
of 300ft., but as yet nothing but marl has been found. The total 
water supply at present is 1,200,000 gallons per day. 

At a meeting of the Stafford Town Council, on Tuesday, ste 
were taken to obtain a loan of £10,000 for extended gaswor' 
operations. 


The proposed combined sewerage scheme for Walsall and 


Wednesbury is likely to come to nothing. Wednesbury wishes to 
act independently by adopting a filtration and precipitation pro- 
cess called the ‘‘ Farnworth ” from a district outside Wednes 
where it is working well. The Wednesbury Corporation authori- 
ties met on Tuesday. It was stated then that the Farnworth scheme 
would cost about £27,000—a much larger sum than the combined 
scheme. Opinion was much divided, and arrangements for a special 
meeting were made at which a formal refusal of Walsall’s offers 
will be suggested. A united drainage scheme for Wednesbury, 
Tipton, and Darlaston will be considered at the same time. 

The National Association of Nailmakers met at Lye, near Stour- 
bridge, on the 5th inst., and after addresses from members of the 
Brassworkers’ Association, resolved to form an arbitration com- 
mittee, before whom all "aga could be mutually ventila’ 
The horse-nail makers of the Sedgley district are still persisting in 
their demand for an advance of 3d. per thousand. The present 
Pay per thousand is 3s. A few years ago it was 4s, 3d. 

e North Staffordshire potters at a mass meeting at Hanley 
have just declared that ‘‘If our employers are willing to confer 
with our leaders as to the reconstruction of the Board of Arbitra- 
tion upon a fair basis, we are ready to assent to that course.” The 
breaking-up of the old board they lay to the charge of unfairness 
on the part of the employers. The opening of the Etruria Works, 
recorded in my last, has led to the opening of another works; but 
with these exceptions the strike continues, and the trade is fast 
leaving the district. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—During the past week the iron market here has 
been characterised by an amount of animation which, so far as pig 
iron is concerned, has presented a marked contrast to the previous 
lifeless demand for the raw material. The absence of enquiry for 
pig iron in the face of the undoubted activity amongst finished iron 
makers and the steadily growing improvement in nearly all the iron- 
using branches of industry has, in fact, been of late an extra- 
ordinary feature in the trade, and the present demand for pig iron, 
which makers felt must come sooner or later, has probably been 
hastened by the Middlesbrough returns just published, which have 
shown a further large decrease in the North of England stocks, 
whilst the very encouraging reports from America also tend to give 
a buoyant tone to the market. Certainly from whatever cause it 
has arisen, there has been a considerable business doing in pig iron 
during the past week, and buyers generally are showing much more 
anxiety than of late to cover their forward requirements. Makers, 
however, following the tolerably large sales of the last few days, 
not only show an upward tendency in prices, which in some cases 
have been advanced 1s, to 2s. per ton upon last week’s rates, but 
they are very indifferent about booking further orders over any 
considerable period into next year. 

Lancashire makers of pig iron report a considerably increased 
demand, and they could sell largely into next year, but they do 
not care to book forward orders to the extent which buyers are 
offering. Quotations for local pig iron are without change from 
last week, but makers are very stiff at their full rates of 49s., less 
24 for both forge and foundry qualities delivered equal to Man- 
chester, and as their present deliveries are not only taking away 
all their make, but fast clearing away stocks, an early advance 
upon the above figures is more than probable should the market 
maintain its present position. 

In outside brands of pig iron a tolerably large business is 
reported. In Lincolnshire particularly considerable transactions 
have taken place, and in Derbyshire iron there has been a fair 
amount doing. The bulk of-the business has been on the basis of 
late rates, and a considerable quantity of Lincolnshire iron has 
been sold at about 48s. to 49s., less 24 delivered equal to Man- 
chester, but at least one to two shillings is now being askéd above 
these figures, and sales have been made at prices equal to 50s. and 
51s., less 24 for Lincolnshire and Derbyshire foundry irons. In 
Middlesbrough irons transactions are reported at 51s. 10d. per ton 
net cash delivered equal to Manchester, but these have been chiefly 
where buyers have been compelled to cover, as the quantity of 
North-country iron actually bought by consumers here is still very 
poveriae owing to the lower prices at which local brands can be 
obtained. 

In the finished iron trade all the makers throughout this district 
continue very busy, with a very good inquiry coming in for next 
year, which, however, is only being entertained to a limited extent. 
Prices all round are firmer, the comparative low quotations which 
were being made last week for some of the local bars being now 
withdrawn, and the average prices for Lancashire bar iron 
delivered into Manchester may be given at £6 12s, 6d. to £6 15s, 
per ton. ; 

The metal market is also very firm, and following the upward 
movement in copper, tin, and other raw materials, manufacturers 
of tubes, pipes, sheets, wire, &c., are also stiffer in their prices. 

Ironfounders generally are very fairly employed, both on engi- 
neers’ castings and general work, but in this branch of trade 
prices have not yet followed to any very material extent the 
upward movement in pig iron. 

Activity is becoming general in all the engineering branches of 
trade throughout this district, and the number of men out of work 
continues to steadily decrease. The Amalgamated Society of 
Engineers at the present time have not one-fourth the number of 
men on their books as out of employment in Manchester that 
they had at the commencement of the year, and of the total 
number of members in the district there are not now more than 
24 per cent. in receipt of out-of-work donations, As a further 
indication that trade is better, I may mention that Messrs. Harri- 
son, McGregor, and Co., the agricultural implement makers, of 
Leigh, have spontaneously intimated to their men that after the 
close of the year they will restore wages to the level at which they 
stood prior to the last reduction, which will represent an advance 
of 2s. per week. 

Messrs. W. and J. Galloway and Sons, of Manchester, have 
recently received orders from one of the large ironworks in France 
for the construction of exceptionally powerful rolling and cogging 
mill engines. For the rolling mill they are constructing a pair of 
horizontal rail finishing engines driving direct on to the train with- 
out the intervention of gearing. These engines are on the compound 
tandem system, the steam cylinders having a bore of 334in. for 
high and of 59in. for low pressure, with a stroke of 4ft. The 
engines for driving the cogging mill are also on the compound prin- 
ciple with high and low ~~ cylinders of 27}in. and 5lin. bore 
respectively, and a stroke of 4ft. These engines drive the mill 
through a Fie of spur wheels having a relative proportion of two 
to five, and both engines are arranged to be worked as condensing 
engines in connection with one air pump common to both. This 
pump is of the horizontal type, and has a bore of 39in. with a 
stroke of 4ft., and is actuated by an auxiliary horizontal engine 
with steam cylinder of 26in. diameter and 4ft. stroke. The same 
firm have also in hand a pair of powerful vertical blowing engines 
on the compound condensing system, which are being constructed 
for blast furnace purposes. In these engines the steam cylinders 
have a diameter of 32in. for high and of 5lin. for low pressure, 
the air cylinders a diameter of 79in. and the stroke is 5ft. 3in. 

In the face of the formidable competition which is now un- 
doubtedly threatened by electricity as an important agent for 
lighting en it is only natural that the gas companies should 
be stimulated to extra activity with the view of developing the 
application of gas for domestic and commercial purposes, such as 
cooking, heating, and as a motive power. With the object of 
popularising the use of gas for other than simply lighting purposes, 
the Ashton Gas Company has during the week been holding an 
exhibition of gas apparatus, and upwards of 400 exhibits have 
been brought together. The exhibition, though not presenting 
many features of striking novelty to those acquainted with recent 
developments in the application of gas has, however, been 
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interesting as , Miesieating the mated purposes to which it can be 
applied. “The exhibits included Leating and cooking stoves of all 
varieties, gas-heated baths, several gas engines, and a large assort- 
ment of burners, meters, goverhors, gas fittings, and gas fitters’ 
tools. Some improvements in the cooking and heating stoves were 
noticeable. In one stove a complete combustion of the gas was 
effected by turning it into open-ended tubes, by which it became 
thoroughly mixed with the air entering at the same time before 
reaching the burners where it was ignited, and in a new American 
stove the ordinary ring burners were replaced by wire gauze 
burners, thoroughly protected from dirt and grease. In the heat- 
ing apparatus, what are termed metal and platinum fires in the 
= of the ordinary burners, were also a feature, and a very 
handy tin-plate w orker’s fire was also shown, in which gas is sub- 
stituted for the ordinary coke fire, certainly with every appearance 
of advantage both as regards cleanliness and less injurious effects 
upon the tools. 

The exceptional mildness of the ‘weather continues to keep down 
the demand for all classes of fuel for house-fire purposes, and most 
of the collieries have been put on short time, whilst there is a large 
accumulation of stocks. Common coals are also more plentiful, 
but for these there is still a fairly good demand for iron-making 
and steam purposes, and engine classes of fuel also move off 
tolerably well. Although the leading colliery proprietors are 
mostly holding for late | rates, there is unquestionably an easier 
tone in the m arket, and for prompt delivery nearly ali classes of 
round coal could now be bought at 6d. per ton under late rates. 
The average prices at the pit. mouth are about 9s. 6d. to 10s. for 
best coal, 7s. Gd. to 8s. for seconds, 6s. to 7s. for common coal, 5s. 
for good burgy, 4s. to 4s. 3d. for good slack, and 3s. to 3s. 6d. for 
the commoner sorts. 

The scarcity of vessels at the Mersey ports owing to the recent 
stormy weather has caused the shipping trade to be very quiet and 
sales have been pressed at low figures, Lancashire steam coal 
delivered at the high level, Liverpool, and at Garston, being offered 
at 7s. 6d. to 8s. per ton. 

Coke is in fair demand at about late rates, 

Barrow.—Although a week or two since the tone of the 
hematite pig iron was a little easier, this was not regarded as 
indicating any check or falling off in the demand, but was merely 
on account of the approach “of Christmas, and as makers were 
very well sold forward, no great influx of work was expected till 
the New Year was advanced. This week there has been a much 
better tone observable im the pig iron market, and I am in a 
position to know that in some instances makers have considerably 
added to their already heavy list of orders. Bessemer qualities 
of iron find the largest sale; steel-makers are using this descrip- 
tion in large quantities. Forge samples meet With a good 
demand. The increased inquiry has been the means of making 
prices firm, and makers, well sold forward, refused to do 
business at quoted rates. No. 1 Bessemer is quoted at 63s. 6d. 
per ton; Nos. 1, 2, and 3, at 62s. 6d.; No. 3 forge, 61s. 

r ton at makers’ works. These quotations cannot - alto- 
gether be relied upon as indicating the exact state of the pig 
iron market, as business is being transacted at higher values for all 
samples. Iam informed that several orders have been secured for 
Bessemer pig at a higher rate than 63s. 6d. per ton. 

The activity of the steel mills is fully up to that of the past few 
months, and as makers are very well sold forward, any falling off 
in this activity need not be looked for. The inquiry for 
rails is very good, and that on account of bars and plates 
is very considerable. Blooms are in good inquiry, and 
makers are putting forth efforts to meet the increased 
demand for this which is expected. Iron shipbuilders are active, 
and have secured one or two fair orders. There is every appear- 
ance of a fair trade being done next year. Engineers, ironfounders, 
and others unchanged sinee my last report The demand for iron 
ore is very brisk, and likely to be so. Coal and coke doing a fair 
business. Shipping moderately active. 

The Barrow Shipbuilding Company has secured orders for two 
steamers, 300ft. and 250ft. long. One is for the Royal Mail Steam 
Packet Company ; the other for a shipping firm at Marseilles. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE miners in East Derbyshire have decided to make a simul- 
taneous application for an advance in wages., The collieries to be 
included are Pilsley, Blackwell, Boythorpe, Clay Cross, Brampton, 
Grassmoor, Tibshelf, Staveley, Whittington, Unstone, &c. Depu- 
tations have waited upon these various “firms, with the request for 
an advance of 10 per cent. At the smaller pits the miners have 
been told that as soon as Clay Cross and Staveley, the leading 
concerns in the district, give an advance, they would do the same. 
One manager, employing under 400 men, is reported to bave said : 
“* There is ‘clearly 10 per cent. due to the men; but I want some of 
the larger firms to make the start, and then the advance will soon 
come round.” In the larger establishments the miners are told 
decidedly that the present state of the coal trade will not justify 
any advance. The suggestion has been made that the whole of the 
men should send in their notices. Some of the colliers employed 
at the smaller pits are stated to have intimated that, if the colliers 
at the larger collieries would turn out on strike, they would con- 
tribute 20 per cent. of their earnings towards the support of the 
strikers. ‘The situation seems somewhat serious, and it is to be 
hoped that we are not going to have any repetition of the fifty 
days’ strike in 1876, when there was an immense amount of suffer- 
ing, and a lamentable waste of capital and labour. 

The South Yorkshire miners proceed with theiragitation for an 
advance in a very desultory fashion. The Union leaders combine 
to say that nothing can be done with any prospect of success until 
union is more acce ptable to the men, and at the various meetings I 
observe the resolutions set forth that the miners working at all 
collieries in the district should at once join the South Yorkshire 
Miners’ Association ‘*in order that they may secure the full benefit 
of their labour in an advance of wages in proportion to the 
increased selling price of coal, and prevent the evils arising from 
untair and extreme cor npetition so far as possible by faithfully 
adhering to the carrying out of the eight hours principle.” 

The decision of the Railway Commissioners in the case of the 
Denaby Main Colliery Company is regarded in the Barnsley 
district as placing most of the South Y: orkshire collieries, which send 
coal to Hull, at a disadvantage with regard to that port. Denaby 
Main, from its nearness to Keadby, has the advantage of three- 
halfpence in the tolls, while the pit being so near the ports, most 
of the boats prefer loading there in preference to visiting other 
collieries at a greater distance. Keels loading at Denaby can take 
something like 75 or 80 tons, whereas they can only carry about 
65 tons from most of the collieries owing to the depth of water 
being limited to 5ft. in some parts of the canal. 

The chief constructor of the Italian Navy was recently in 


Sheffield. As a result, I hear that the Italian Government has 
just given an order for 800 to 1000 tons of iron deck armour for the 
Italia, divided equally between Messrs. John Brown and Co., 
Atlas Works, and Messrs. Charles Cammell and Co., Cyclops 
Works. | 

Messrs. Vickers, Sons, and Co., Limited, River Don Works, have 


‘of late years been doing a splendid business in their specialities— | 


heavy castings in steel for railways, bridges, ocean-going steamers, 
and si:nilar work. The result is now pretty evident in the resolu- 
tion arrived at by the directors to increase their capital from 
£500,000 to £750,000. The extra £250,000 is entirely taken from 
accumulated profits and the results of a re-valuation of the work. 
Each shareholder receives £0 per share for every £100 held by 
him. £100 shares were sold on Sheffield Stock Exchange on 
Tuesday at £240. In only one local case is this exceeded—Messrs. 
Jos. Rodgers and Sons, Limited—cutlery—whose £100 shares are 
now at £250. 

Messrs. Vickers, Sons, and Co., had the contract for the steel 


chains for the Forth Bridge. While the contract was pending 
they received nearly £7000 in various sums on account of the 
delay, and when the bridge was finally abandoned they had a 
heavy claim for compensation. In their circular they stated that 
the Forth Bridge Company had deposited £40,000 by way of com- 
pensation for cancelling the contract, but that they—the directors 
—expected to obtain “the larger claim.” The value of the 
original contract was, I believe, £600,000. 

In the lighter branches of Sheffield industry there is no change 
from my report of last week. he clectro-plating houses are ex- 
ceptionally busy on orders for Christmas, and various interesting 
novelties have recently been brought out. So busy, indeed, are 
the leading firms that they have in many cases been obliged to 
refuse orders which were wanted at a specified time. 

A valuable trade mark in steel is about to be the subject of 
litigation. The mark is claimed by a large local firm, whose right 
to its exclusive use is to be disputed by a number of smaller firms, 
who have combined for the purpose. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE tone of the iron market held at Middlesbrough on Tuesday 
was very strong, and a distinct advance was established in all 
kinds of iron and iron-making materials. This was largely occa- 
sioned by the announcement at the end of last week that the 
stocks had diminished by the extraordinary amount of 33,000 tons. 
Merchants and speculators are now again endeavouring to buy up 
whatever they can, and hold for better prices. Consumers also 
are anxious to cover their contracts, and for that object are buying 
as far ahead as they can induce any one to sell. Smelters, on the 
other hand, are holding off, and refuse to contract for postponed 
delivery, and for prompt delivery only for such small quantities as 
suits them to part with. Warrant-holders are now ceasing to 
thrust their paper upon the market, and the consequent scarcity 
of warrants is causing once more a difference in price between 
them and makers’ iron. A long-continued period of frost might 
probably alter the situation by stopping outdoor work of all kinds ; 
but so long as the fine open weather lasts it is almost certain that 
the present firmness will continue and even increase. 

No. 3 g.m.b. was worth on Tuesday from 43s. to 43s. 3d. per ton 
f.o.b., which is an advance of Is. 6d. per ton during the week, and 
1s. 3d. per ton since the announcement of the state of the stocks. 
For delivery over the first six months of next year, 43s. 6d. to 
43s. 9d. are the general figures named, and are only sparingly 
accepted. Forge pigs are the usual ls. per ton below foundry. 
iron. . Connal’s warrants are now worth 6d. per ton above makers’ 
iron. The stock of Cleveland pig iron in Connal’s Middles- 
brough stores is 174,773 tons, being a decrease of 109 tons 
during the week. Shipments continue to be moderate, but 
deliveries inland are above the average. 

Thé manufactured iron trade is very brisk. Although no official 
advance was made in the price of plates on Tuesday, still it was 
difficult to buy at the minimum of £6 15s. at works. The actual 
price was more nearly represented by £6 17s. 6d. for large and £7 
for small lots. Bars and angles were £6 5s. In all cases these 
prices are free on trucks in Middlesbrough, and subject to 24 per cent. 
discount. Puddle bars command £4 5s. per ton; old rails, 
£3 15s. to £3 17s. 6d.; and purple ore 20s. per ton delivered 
Middlesbrough. 

The coal and coke markets are very firm, and in the case of most 
qualities supplies cannot now be obtained except at an advance of 
3d. to 6d. per ton. 

Ironfounders have partaken of the improvement in trade less, 
perhaps, then any other branch, and they still complain of 
unremunerative prices. 

Preparations continue for the restarting of the rolling mills 
belonging to the Tees-side Iron and Engineering Company, and 
also those at West Hartlepool belonging to Messrs. Gray and Glad- 
stone. Meanwhile it is understood that the proposed new com- 
pany to resuscitate the Walker rolling miils is not likely to be gone 
on with. 

The ironworkers have held several meetings lately to consider 
the sliding scale by which their wages are at present regulated, and 
which lapses in April next. The officials of the union have not 
declared their policy, but continue to advocate unanimity in 
supporting them, in order that they may have the more power and 
intiluence when the time for action arrives. It is probable there 
may be some trouble in the spring over this question, and should 
prices continue to rise concessions will, no doubt, have to be made. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron trade continues in a very prosperous condition. 
The warrant market during the past week has been unusually 
strong, there being more disposition to purchase, and a large 
business has been done at adv ancing prices, the quotations having 
reached a higher figure than for a considerable time back. The 
reduction of stock of pig iron in the Cleveland district at the end 
of November, and the great and increasing activity in the Scotch 
malleable iron trade, has tended to this improvement in the 
market, notwithstanding that the shipping demand for Scotch pigs 
is not so satisfactory. “The past weck’s shipments amounted to 
8161 tons, as compared with 7131 in the preceding week, and 9452 
in the corresponding week of last year. There was rather more 
pig iron shipped to the United States than in the previous week, 
but the consignments thither are dropping off. The American 
demand is comparatively poor, and the prices offered are not such 
as to stimulate this department of the trade. The continental 
inquiry for pig iron is quiet. It is upon the home consumption 
that the greatest reliance is placed, and very good sales have been 
made for forward delivery. Fully 3000 tons have been added to 
the stock im Messrs. Connal and Co.’s stores in the course of the 
week, and the aggregate in store now exceeds 623,000 tons. 

Business was done in the warrant market on Friday morning at 
from 51s. 95d. to 51s. 10}c. cash, and 52s. to 52s. 1d. one month, 
the afternoon quotations being 51s. 10}d. cash to 52s. eight days, 
and from 52s. 1d. to 52s. 14d. one month. On Monday the market 
opened very firm, and a large business took place in the morning at 
from 52s. 6d. to 52s. 44d. cash, and 52s, 9d. to 52s, 7d. one month. 
In the afternoon from 52s. 4d. to 52s. 6d. cash, and 52s. 7d. to 
52s. 9d., were the von lg paid. The market was very strong on 
Tuesday, with a good business at 52s. 6d. to 52s, 9d. cash, and 
52s. 9d. to 52s. 114 bd. one month. <A large business was done on 
Wednesday up to 53s. cash and 53s. 3d. one month, The market 
was steady to-day—Thursday—with numerous transactions at 
52s. 11d. to 53s. 3d. cash and 53s, 44d. one month. 

Makers’ iron has been in good demand for home use, particularly 
No. 3, which has materially advanced in price. Indeed, prices all 
round are about 1s. per ton higher than they werea weekago. The 
quotations are as follows :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1. 60s. 6d.; No. 3, 53s.; Coltness, 61s. 6d. and 53s, 6d.; 
Lan, gloan, 62s.and 54s.; Summerlee, 59s, 6d. and 53s.; Calder, 

59s. 6d. and 52s. 6d.; Carnbroe, 53s. Gd. and 51s. Gd.; Clyde, 
53s. 6d, and 50s. 6d.; Monkland, Quarter and Govan, each, 53s. 
and 50s, 6d.; Shotts at Leith, 60s. and 548.5 Carron at Grangemouth, 
53s. Od. (specially selected, 56s.) and 52s, 6d.; Kinneil at Bo'ness, 
51s. 6d. and 50s,; Glengarnock at Ardrossan, 54s. and 51s, 6d.; 
Eglinton, 53s. and 50s.; Dalmellington, ditto ditto. 

The shipments of Scotch pig iron for the year to date amount to 
536,761 tons, as against 627,798 in the same period of last year, and 
566,467 in 1879. The relative prices of warrants are at the present 
date 52s, 9d.; corresponding date last year, 51s. 6d.; 1879, 59s, 6d. 
There is an increase of arrivals of Cleveland iron to date of 36,685 


tons, and for this iron, as well as for Scotch pig, there is a steady 
demand in the manufactured ironworks, 

The malleable works of Lanarkshire and Ayrshire are exceed- 
ingly busy. In most instances the orders now on hand will take a 
considerable time to execute. Makers are obtaining the full 
prices as advanced a fortnight ago, and appear somewhat indis- 
posed to accept new orders unless at rather better terms, There is 
a particularly extensive inquiry for bars, 

The placing of a number of very good additional orders in the 
shipbuilding trade has led to increased activity in that very pros- 
perous industry, and also aided other departments depending upon 
it. Marine engineers are very busy. 

There has been rather more doing this week in the shipping 
department of the coal trade, although the shipments are about 
20,000 tons behind those in the corre sponding week of last year. 
A great many of the public works are well supplied, the coal- 
masters having, since the month of September, been making exten- 
sive sales in anticipation of possible trouble with the miners. Just 
now the market both for inland and shipping supply is completely 
glutted, and prices all round are easier to the extent of about 3d. 
per ton, 

The coalmasters of Hamilton, Motherwell, Airdrie, and 
Slamannan have all withdrawn from the miners the advance of 6d, 
per ton which was conceded to them early in October. The col- 
liers of the West of Scotland are, therefore, now all being paid at 
an equal rate of wages. In some quarters the men have held meet- 
ings and protested against the reduction, but they are powerless to 
prevent it. The quantity of coals is just now very much larger 
than what is required to meet the current demand, and stocks are 
accumulating very extensively at the collieries, while the railway 
wagons stand filled on the branch lines. Neither coalmasters nor 
miners have had much reason to complain of the condition of busi- 
ness this year, for throughout the whole year there has been a 
very active demand for coals. ‘The men have had steady, if not 
very high, wages, and their position bas in other respects been 
better than in past times when higher wages were obtained at the 
expense of strikes and their attending suffering and privation, 

At a meeting of the Clyde Coal Company, held in Glasgow a 
few days ago, a committee, consisting of Messrs. James Atkins, 
James Keith, and A. D. Dixon, was appointed to advise with the 
directors as to reducing the nominal amount of the ordinary shares, 
or to make any alteration regarding either the ordinary or pre- 
ferential shares which should tend to place the concern upon a more 
satisfactory footing. 

During the month of November there has been a decrease in the 
arrivals of foreign shipping at the ports of Glasgow and Greenock 
of 36,997 tons. and of 3933 tons in the sailings, this falling off in 
the trade being accounted for by the recent storms keeping the 
vessels both from arriving and sailing. For the eleven months the 
arrivals have been 1560 vessels and 1,082,551 tons, as against 1435 
vessels and 1,031,867 tons in November, 1880; while the sailings 
have been 1654 vessels and 1,297,182 tons, compared with 1628 
vessels and 1,187,933 tons in the corresponding month of last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TRADE continues eminently satisfactory, both as regards coal and 
iron, and prices are firm, with a strong disposition to advance, for 
best varieties of pig and coal in particular. Some idea of the 
enormous drain now taking place in the Rhondda Valley was given 
at a large meeting of mining engineers on Saturday last, at Clydach 
Vale, Rhondda Valley. The occasion was the starting of a fan 
—Schieles—placed by the Union Engineering Company, Man- 
chester. It transpired that from this colliery, which is most etii- 
ciently managed by Mr. E. Hayhurst, 32,130 tons of coal were 
despatched in the four weeks ending November 12th, This gave, 
working eightand a-half working hours, 1300 tons perday. It issome- 
thing stronger than a figure of speech to state that at present 
operations in this valley, acres are literally cleared weekly. The 
fan at Clydach Vale works admirably. Its diameter is 14ft. 3in.; 
engines, duplicate, 27in. diameter and 3ft. stroke ; multiplication 
of fan, 2°68 ; diameter of fly, 17ft.; pulley, Gft. 4in.; engine made 
to cut “off steam every din. of stroke. The fan gives 28 revolutions 
to one of the engine. Revolutions of engine at 71, pressure of 
steam 63, gave a water gauge of 4 at top and at separation 
doors 2°85, and 225,280 cubic feet of air exhausted. 

The coal shipments last week mounted up well, especially from 

Cardiff. The total from all the ports was as follows :—120,760 
rn Cardiff, 10,000 from Swansea, and Newport 21,278 tons. 
Compared with each other, Newport shows a marked superiority 
over Cardiff in the quantity and extent of iron shipments. Thus 
last week Cardiff shipped only 800 tons, but from Newport to 
Galveston alone 2300 tons were sent, to New York 1230, and 
Savona 400 tons. I shall expect to see prices of Bilbao in advance, 
very few cargoes are arriving, and this will tell, except where 
large stocks are held. Swansea quite maintains its position, com- 
paratively, in respect to other ports as regards coal shipments ; 
but in patent fuel it is going along way ahead. Thus, last week 
the patent fuel shipments from Cardiff amounted to 700 tons, but 
from Swansea the total was 7280 tons, and appearances are 
in favour that this industry will yet assume greater importance. 
Freights remain high, especially to French ports, and the shipping 
trade may be justly characterised as paying well. In fact, every 
encouragement is given for the increase of steame rs, and no spare 
capital will be allowed, I expect, to remain unused in this direction, 
The Taff Vale Railway has been crowded with coal wagons all the 
week, and the trains now may be said to be interminable, following 
one another in quick succession. This can be seen by the ship- 
ments, as one day last week 36,000 tons were cleared from the 
Bute Docks. It is expected that for the time intervening between 
now and Christmas the rush will be very great, and some coal- 
owners are satisfied of a longer continuance, as they have con- 
cluded contracts to the close of 1882, Many of the principal 
owners, I hear, are thus happily placed, so the prospect of quiet 
times and falling prices is, to say the least, remote. 

Now that attention has been called to Milford by the rumoured 
express line, it is not unlikely that a steamboat will be applied to 
the projected connection between that port and London by way of 
Llandovery, Brecon, Abergavenny, Severn Railway and Midland, 
It is rumoured that Mr. Talbot, Sir D. Gooch, and other large 
capitalists are embarked on the new express steam line to New 
York. Masts are not to be used. The vessels will be cigar-shaped 
and rush through the waves. 

Ata meeting of colliers in the Rhondda Valley this week, a 
small crop of grievances came to the front, one bearing reference to 
the refusal of a coalowner to allow the men out in order to attend 
a funeral. It transposed, however, that in a previous case, 100 
men had left their work for the same purpose, yet only ten had 
actually attended the funeral. 

It has been decided that Mr. William Abraham is to attend the 
sirmingham meeting to represent the Welsh colliers, 

Writs of elegit preferred by creditors against the Gadlys Tin- 
plate Company have been satisfied. 

Prices of old iron rails are easy, and good samples are to be had 
from £3 10s. 

The chairman of the Taff Vale Railway, Mr. Brittain, died this 
week, The Taff, Great Western Railway, and Rhymney are in 
competition to form lines to Cyfarthfa Works, I am inclined to 
think that the Taff Vale has the best chance. The Rhymney 
shareholders may not aquiesce in the investment of large capital 
against their own interests. The gradients of the Khymney are 
said to be the easiest. 

The Merthyr tramway scheme, which links a population of 
30,000 to another of 25,000, is still in abeyance, and the reason 
alleged i is that it would not pay for horses and steam would not be 
allowed. The gradient in some places is 1in 15, What about an 
endless rope? The speculation isa good one. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tuk ENGINEER at 
which the Specification they require is referred to, insiead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 

29th November, 1881. 

5201, Excives, W. W. Tonkin, Brixton-road, Surrey. 

5202. Borers, &c., P. J. Lynam, Raheen. 

5203, Faprics, J. Kerr and J. Haworth, Church. 

5204, Sarety Taps, C. Stuart, Fenny Stratford. 

205, DRILLING C. Stuart, Fenny Stratford. 
5206, Switcues, E. Reynolds,—(A. Keynolds, Canada.) 
5907, Uritisina Waste, E, L, Ransome, San Francisco, 
6208. CLosina Jars, H. Mardon, Bristol. 

5200, Coatine A, N. Hopkins, Birmingham. 

5210. Hypro-ExTractors, F. Bates, Sowerby Bridge. 

5211, Sewine J. Hunt& J. Fairfax, London. 
6212. CHarcoa., T. Hadfield.—(X. Reddish, Bordeauz.) 
6213. Heatina Apparatus, J. Nicholl, Halifax. 

5214. Casks, F. McClure Scott, Liverpool. 

6215. Horse Nats, J. A. Hugget, Kensington. 

5216. Hyprautic Motors, E, Liardet, Brockley, 
and T. Donnithorne, London. 

5217. Cranes, &c., W. Clarke, Gateshead-on-Tyne. 

5218, SPINNING Apparatus, F. W. Fox, Windhill. 
5219. Nuppers, F. J. Chessbrough.—(7’. @. Hall, U.S.) 
5220, SLEEPERS, A. G. Browning.—(B. Leslie, Calcutta.) 
SicNat Apparatus, W. Lake.—(W. Shajfer, U.S.) 
. Lapies’ CLoaks, I, Lojda, New York, U.S. 

5223. Fabrics, G. Pitt.—(Fabric Ornamenting and 

Manufacturing Company, New York, U.S.) 

5224, Wrxpow Sasues, E. V. Harris, Winchester. 

225, EXTINGUISHING Fire, W. H. Phillips, Nunhead. 
5226, CourpLing Wires, A. W. Brewtnall, London. 

30th November, 1881. 

227. Rixag, &c., J. V. Hope, Wednesbury. 

8. Dams, &c., J. Thomas, Bangor. 

6220, Uritisation of ELecrricity, W. R. Lake.—(J. S. 
Williams, Riverton, U.S.) 

6280, Fanrics, J. H. Johnson.—(A. 0. Delétoille and 
H. J. B. Lechopier, Paris.) 

5231. Morive Power Enoines, J. Bell, Wishaw. 

Heatinc Apparatus, W. Hutchinson, London. 

Urinisation of Evecrricity, W. R. Lake.—(J. S. 
Williams, Riverton, U.S.) 

234. Fire-aALarms, W. T. Braham, Manchester. 

235. Matcues, J. L, Mapple, London. 

SreeRING Apparatus, J. Holliday, Sunderland. 

Motive Power, H. E, Newton.—(Z. A. Des- 

ruelles and C. F. Carlier, Paris.) 

238. Cabinets, R. H. and A. 8. Bishop, London, 

6239, Hay-MAKING Macuings, W. N. Nicholson and W. 
Mather, Newark-upon-Trent. 

5240. Biscuir Boxes, J. Pinder, Sheffield. 

5241. Feepinc Apparatvs, J. H. R. Dinsmore and F. 
Hoyer, Liverpool. 

5242. Beir Cuasps, J. H. Cofield, Birmingham. 

6243. Burners, W. Foxcroft, Birmingham, and J. 

Titley, Wolverhampton. 

5244. CLEANING CoaL, J. Bell, Wishaw. 

6245. Proreviers, C. Abel.—(J. A. Andrée, Germany.) 

5246. Ores, &c., F. Glaser.—(F. Bittgenbach, Germany.) 

5247. Paps, J. F. Walters, London. 

6248. Giass, H. Lake.—(J. Budd and J. Grant, U.S.) 

5249. LxpopHENoLs, O, Witt & H. Kochlin, Germany. 

5250. Harrows,J. Elkington.—(X. Cockerell, Melbourne.) 

6251. Wasninc Macuines, W. B. Brooker, Bootle. 


lst December, 1881. 

5252, CLorues Dryer, H. J. Haddan.—(J. Everett, 
Canada.) 

5253. Tricyc.es, I, T. Townsend, Coventry. 

254, Picks, &c., T. N. Robson, Newbottle. 

55. Fiutps, F. Wirth.—(A. Dietsche, Waldshut.) 

Lupricators, J. Davis, Borough. 

7. Mera.s, 8. Pitt.—(. Harmet, France.) 

8. Rines, J. W. Merrall, Morton, near Bingley. 

”. Gas Enoines, J. Rhodes, Manchester. 

5260. CLutcues, J. C. Eckardt, Stuttgart. 
1, Barrerres, H. E. Newton.—(&. Volckmar, Paris.) 

Sopa, C. D. Abel.—(F. C. Glaser, Berlin.) 

6263. Faprics, C. D. Abel.—(F. Schmalbein, Cologne.) 

5264. Sopa, C. D. Abel.—(F. C. Glaser, Berlin.) 

5265, Screws, W. R. Lake.—(American Screw Company, 
Incorporated, Providence, U.S. 

5266, Disinrectine, A, Clark.—(P. Schlosser, Paris.) 

5267. Desiccatinc Arparatus, A. M. Clark, — (P. 
Schlosser, Paris.) 

5268, Matters, A. Clark.—(P. Schloszer, Paris.) 

2nd December, 1881. 

5269. Purrryine Coat Gas, J. Walker, Leeds, 

. ROLLER MILLs, A. Stevenson, Chester. 

PuriFy1nG Copper, F, Clandet, London. 

Lamps, W. F, King & A. B. Brown, Edinburgh. 

73. CapsuLes, J. Imray.—(C. Chemeright, Paris.) 
. Insect Powprr, A. Henderson.—(B. Koch and 
L. Schulher, Paris.) 

6275. Oroan Cuests, O. Dinse.—(M. Reiter, Berlin, and 
G. Sander, Breslau.) 


77. Lappers, G. Whalley, Hackney. 

. Gas, J. B. Spence and J. Desvignes, London, 

79 Heatine Apparatus, T. Ivory, Edinburgh. 

30. Fusip_e Piuos, H. J. Harman, Manchester. 

$1. ImpLemeEntTs, G. P. Blake, Exeter. 

5282. Fancy Yarns, E. Horsfall, Bradford. 

6283. Wasninc Mareriats, G. F. Redfern.—(H. Bucz- 
kowski, Vienna.) 

8rd December, 1881. 

5284. Tricycies, N. K. Husberg, Stockholm. 

6285. Furnaces, J. Redgate, Nottingham, 

6286, Exrecrric Lieut, A. R. Sennett, Worthing. 

5287. VeLocipepes, C. Beger, Berlin. 

5288. Warpropes, E. Peyton.—(J. 1. Baxter, Sydney.) 

5289. Steam Generators, W. L. Wise.—(@. H. Bab- 
cock, 8. Wilcox, N. W. Pratt and EB. H. Bennett, U.S.) 

5290. Lupricators, H. J. Haddan, Kensington. 

5201. Curome, W. Spence.—(Z. Werner, Warsaw.) 

6202. Sprnnino Corton, J, Leyland, Bolton. 

5293, Borers, E. Brydges.—(J. Schreiber and F, H. 
Moldenhauer, Vienna.) 

5204. Furnaces, E. Kaulbach, London. 

5205. ELecrropgs, H. Newton.—(A. Gravvr, Paris.) 

5206. SutpHo-acips, F. Wirth.—(Messrs. Kalle and 
Company, Biebrich.) 

5297. Brackine, H. H. Lake.—{(J. Nicolet, France.) 

5208. Cranes, W. D. Priestman, Kingston-upon-Hull. 

5200. Gas, &c., Pires, H. Green, Preston, 

5th December, 1881. 

6300. Pumps, H. Fauler, Baden. 

5301. Loom Pickers, J. Holding and E. Dutton, Man- 
chester. 

5302. Dryinc Corrrr Beans, F. Des Voeux.--(W. A. 
Dieseldortt, South America.) 

5303. TeLernones, J, Burton, Oldham. 

5804. Orcan Keys,H. Haddan.—(J. Bommelaer, France.) 

5305. Sapp.es, C. R. B. Hamilton, Greenwich. 

5306. Leve., C. Beger, Berlin. 

5307. Ou. Lamps, J. Darling, Glasgow. 

5308. Steam Borters, L. McIntyre, Glasgow. 

5309, ELecrric Insuation, J. Fleming, Nottingham. 

5810. ALKALINE So.vutions, Carey, H. Gaskell, jun., 
and F. Hurter, Widnes. 


5311. Biocks, T. H. Ward, Tipton. 

5312. ALKALINE So.otions, H. W. Deacon and H. Gas- 
kell, jun., Widnes. 

5318. Mugs, B. A. Dobson, Bolton. 

5814. Sprnpies, J. Farrar and F. H. Bowman, Halifax. 

5315. Giass, W. Clark.—(7. Tanner, Osage, U.S.) 

5316. CarriaGes, R, Laybourne, Newport. 

5317. TUNNELLING Macuinery, T. English, Hawley. 

5318. Braces, J. Imray.—(F. Steeg, Diisseldorf.) 

5319, FirerLaces, 8. Sturm, Cologne. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
5166. Sewinc Macuines, H. J. Haddan, Kensington. 
—A communication from D'Arcy Porter and T. H. 

White, Cleveland, U.8S.—26th. November, 1881. 

5167. Faprics, H. A. Bonneville, Cannon-street, Lon- 
don.—A communication from A. L, Pollet, Roubaix. 
—26th November, 1881. 

5221. SignaL Apparatus, W. R. Lake, Southampton- 
buildings, London.—A communication from W. C. 
Shaffer, Philadelphia, U.8.—20th November, 1881. 

5222. Lapies’ CLoaks, &c., 1, Lojda, New York, U.S. 
—29th November, 1881. 

5265. Screws, W. R. Lake, Southampton-buildings, 
London.—A communication from the American 
Screw Company, Incorporated, Providence, U.S,— 
lst December, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

4960. Ececrric Currents, A. V. Newton, Chancery- 
lane, London. —4th December, 1878 

4861. Sucar E. Hunt, Salford.—29th No- 
vember, 1878, 

4869. TaLLow Cups, G. M. Marchant, Huddersfield.— 
29th November, 1878. 

4974. Hoes, 8. Duffield, Willenhall-street, Darlaston.— 
5th December, 1878. 

4863. Suoe Rack, H. C. Macdonald, Brighton.—29th 
November, 1878. 

4802, Wasninc H. L. Wilson and J. Clegg, 
Clayton-le-Moors.—30th November, 1878. 

4608. Eyes for Pick-axes, W. Edwards, Wolverhamp- 
ton.—19th November, 1878. 

4888. Lamps, W. B. Teale, Fern Bank, Worsley. —30th 
November, 1878. 

4905. Penci. Hotpers, J. H. Johnson, Lincoln’s-inn- 
fields, London.—2nd December, 1878. 

4914, CoLourine Matter, Wirth, Frankfort-on-the- 
Main.—2nd December, 1878. 

4919, Breakwaters, &c., J. L. Clark and J. Standfield, 
Westminster.—2nd December, 1878. 

4939, Reapinc Macuines, G. Spencer, Ashleyhay, 
Wirksworth.—3rd December, 1878. 

5213. Brxpine of Books, W. R. Lake, Southampton- 
buildings, London.—19th December, 1878. 

4903. Magnetic Apparatus, R. Lonsdale, Mile End- 
road, London.—2nd December, 1878. 

4938, Sarety Bott, W. Brenton, St. Germans.—3rd 
December, 1878. 

4949 Exvecrric Lamps, C. W. Siemens, Queen Anne’s- 
gate, London.—4th December, 1878. 

4973. Coatinc Meta, L. L. Atwood, Goswell-road, 
London.—5th December, 1878. 

5154. Pumprnc Macurnery, G. H. Corliss, Providence, 

U.S.—16th December, 1878. 

PROPELLING Apparatus, W. R. Lake, Southamp- 

on-buildings, London.—5th December, 1878. 

4953. UmBRELLa Riss, J. Knott, Sheffield.—4th Decem- 
ber, 1878. 

4959. Torrepo Apparatus, C. A. McEvoy, Adelphi, 
London.—4th December, 1878. 

4980. BREECH-LOADING SMALL-ARMS, 8. Mills, Birming- 
ham.—5th December, 1878. 

4985. ComBino Corton, T. B. Kay, Bolton-le-Moors.— 
5th December, 1878. 

5005. SIGNALLING Apparatus, J. 8. Williams, River- 
ton, U.8.—6th December, 1878, 


Patents on which the Duty of 
£100 has been pai 

4108, Preventine INcrustations, J. B. Deluy, Naples. 
—80th November, 1874. 

4162. Pyropnong, A. M. Clark, Chancery-lane, Lon- 
don.—3rd December, 1874. 

4119. Winpino Yarns, J. and T. A. Boyd, Shettleston. 
December, 1874. 

$41. Piares for Bripces, J. Westwood and R. Baillie, 
Popular.—29th January, 1875. 

4188. Furnaces, &c., T. Morgan, Cockspur-street, Lon- 
don.—5th December, 1874. 

4228, Measurine Water, J. A. Muller, Amsterdam,.— 
9th December, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filling opposition, 23rd December, 1881. 

5252, Saips’ Penputums, J. Short, Gladstone-street, 
London,—26th July, 1881. 

3281. Purtryine Ors, W. A. Barlow, London.—Com. 
from J. H. Chandet.—26th July, 1881. 

3288. Rivettinc Apparatus, F. A. Paget, London.— 
Com. from J. Haswell.—27th July, 1881. 

3312. TreaTING Waste Sanp, H, J. Haddan, London. 
—Com, from F. J. Motte.—29th July, 1881. 

3313, Frre-arms, W. E. Gedge, London.— A communi- 
cation from M, Kaufmann.—29th July, 1881. 

$816. Sprinnina, &c., J. J. Broadbent and E. Mitchell, 
Bradford.—30th July, 1881. 

3822. ConTROLLING Steam, 8. Hallam, Manchester.— 
80th July, 1881. 

3328, CoaL Wasutnc, &c., Macuine, H. H. Lake, 
London.—A communication from C. Jouffray and J. 
Chevalier.—30th July, 1881. 

3344, GrinpING Corn, H. H. Lake, London.—Com. 
from J. T., R. K., and E. H. Noye.—2nd August, 1881. 

3347. Steam Borters, H. W. Blake and J. Shepherd, 

anchester.—2nd August, 1881. 

3370. Brake, W. Walton, Harrytown Hall, Romiley. 
August, 1881. 

3377. Fire-enoines, H. J. Haddan, London,.—A com- 
munication from 8. B. Babcock.—4th August, 1881. 
3880. ELectric Currents, W. P. Thompson, London. 

—Com. from J. A, Pel.—4th August, 1881. 

3305. TREATING Fracrurgs, &c., J. C. Mewburn, Lon- 
don.—Com. from E,. Bonnefoy.—5th August, 1881. 
3541. APPLYING CoLouR to PaPER-HANGINGS, &c., W. 
Clark, London.—A communication from T. Smith. 

—15th August, 1881. 

3556. Breakwaters, &c., E. C. G. Thomas, Viza- 
gatam, Madras.—16th August, 1881. 

3560. Uritisine Resipves of Sutpuuric Acrp, &c., W. 
Weldon, Burstow.- -16th August, 1881. 

3570. Preparinc Drawina, &c., Paper, D. Bogue and 
B. C. Le Moussu, Strand, London.—17th August, 1881. 

8653. GrinpInG Org, &c., T, A, Readwin, Bloomsbury- 
square, London.—22nd August, 1881. 

8704. CrusHING Apparatus, J. M. Stuart, Queen 
Victoria-street, London.—25th August, 1881. 

8922, Umpreuias, &c., A. M. Clark, London.—Com. 
from F, M, C. Farradesche.—9th September, 1881. 

3926. SEcoNDARY Barreries, J. Sellon, Hatton- 
garden.—1l0th September, 1881. 

3087. SECONDARY Bartreries, J. 8. Sellon, Hatton- 
garden, London.—15th September, 1881. 

4146. ARTIFICIAL Fisnina Barts, G. Burt, Birming- 
ham.—26th September, 1881. 

4364, VeLocipepes, A, Phillips, Birmingham. —7th 
October, 1881. 

4430. Bicyc.rs, T. Harrison, Lower College-green, 
Bristol. —11th October, 1881. 

4433, CABLE-TRACTION Street Rartways, A. M. Clark, 
London,—-A communication from C. W. Rasmusen. 
—l1th October, 1881. 

4466. Knirrinc Macuings, W. Dexter, Nottingham.— 
13th Octoder, 1881. 

4522, Sarery Sappie Bars, R. Spence, jun., Rich- 
mond.—17th October, 1881. 

4548, VeLocrrepgs, 8. Hall, Harrington-street, Hamp- 


stead.—18th October, 1881. 


4586. Srop-vaves, J. A. and J. Hopkinson, Hudders- 
field. —20th October, 1881. 
4588. Fierce Divipers, C. Pieper, Berlin.—A com- 
munication from G. J. Erben.—20th October, 1881. 
4592, ELecrro-motive Power, A. Millar, Glasgow.— 
20th October, 1881. 

4613. Looms, W. Hanson, Saltaire, near Bradford,— 
Octobar, 1881. 

4630. Wire Fences, F, C. Guilleaume, Cologne.—22nd 
October, 1881. 

4640. Roastine,. Grinpinc, &c., Macninery, J. Par- 
nall, Bristol.—22nd October, 1881. 

4697. Exvastic Corroy, G. G, de L. Byron, Prince’s- 
square, Brighton.—27th October, 1881. 

4710. Woven Faprics, O. Drey, Manchester.—27th 
October, 1881. 

4718. Rivettinc Macuines, G. D. Edmeston, Man- 
chester.—28th October, 1881. 

4723. Separatinc Apparatvs, H. J. Smith, Glasgow. 

—-28th October, 1881. 

4792. Swircues, W. E. Hubble, London.—Com. from 
J. M. A. Gérard-Lescuyer.—2nd November, 1881. 

5167. WooLLeN Faprics, H. A. Bonneville, London.— 
Com, from A, L. Pallet.—26th November, 1881. 

Last day for fling opposition, 27th D ber, 1881. 

2783. INSTANTANEOUS PHOTOGRAPHIC SHUTTER, C. Sands, 
Cranbourn-street, London.—25th June, 1881. 

3330. Encrnes, E. A. Brydges, Berlin.—A communi- 
cation from M, V. Schiltz.—2nd August, 1881. 

3334. Wire Fencino, W. J. Smith, Inverness, 
August, 1881. 

3340, Fectine Hats, &c., H. A. Bonneville, London.— 
Com. from W. Baglin and J. Gray.—-2nd August, 1881. 

$341. ApsusTING, &c., Door Hanpies, W. Neilson, 
Glasgow.—2nd August, 1881. 

3353. CrusHiNG, &c., Macuinery, A. Lamberton, Coat- 
bridge.—3rd August, 1881. 

8368. Bepsteap, H. H. Lake.—A communication from 
R. T. White.—3rd August, 1881. 

8374. Winpinc Macutings, H. J. Crawford and J. Lees, 
Belfast.—4th August, 1881. 

8382. FRAMES or Stanps, G. Green, Birmingham.—4th 
August, 1881. 

3392, Asbestos Pack1na, C. J. Allport, London, and A. 
Hollings, Manchester.—5th August, 1881. 

3400. Evecrric Macuines, J. H. Johnson, London.— 
Com. from J. Mignon & 8. Rouart.—5th August, 1881. 

3402. Lamps, J. H. Johnson, London.—Com. 
from J. Mignon and 8. Rouart.—5th August, 1881. 

$405. TELEPHONIC, &c., APPARATUS, T. A. Connolly, 
London.—6tk August, 1881. 

3439, Acromatic Gear, C. Pieper, London.—Com. 
from Capt. C. T. Liernur.—9th August, 1881. 

3488. Screw Proputsion, J. Wilkinson, Park-road, 
Blackpool.— 12th August, 1881. 

3508. SreapyinG &c., J. F.C, Far- 
quhar, Long-acre, London.—12th August, 1881. 

3509. ELecrricat INTERRUPTERS, P. Ullathorne, High 
Holborn, London.—12th August, 1881. 

3572. VeLocipepes, G. Richards, Manchester, and B. 
C. Tilghman, London.—l7th August, 1881. 

8668. Execrric Licutine, W. R. Lake, London.—Com. 
from T. A. Connolly.—23rd August, 1881. 

8774. Sewinc Macuinyes, A. M. Clark, London.—Com. 
from J. K. Harris.—30th August, 1881. 

4196. Scrap Iron, &c., W. R. Lake, London,—Com. 
from H. Reusch.—29th September, 1881. 

4198. ARMouR-PLATES, W. R. Lake, London.—Com. 
from H. Reusch.—29th September, 1881. 

4245. SapDLE ATTACHMENTS, J. E. Purdon, Wellington- 
buildings, Chelsea Bridge.—30th September, 1881. 

4350. SHOVELS, &c., T. Titley, Leeds.—6th October, 1881. 

4412. Preparine Foop, E. Wylam, Henry-street, Lon- 
don.—11th October, 1881. 

4442. Sprnninc Macuinery, T. Briggs, Manchester.— 
11th October, 1881. 

4444, Coatinc, &c., Metat Surraces, H. H. Lake, 
London.—Com. from H. Reusch.—12th October, 1881. 

4587. PLaitinc Macuines, J. Dowling, Jewin-street, 
London.—20th October, 1881. 

4646. Borries, C. M. Warner, Vauxhall-walk, London. 
—24th October, 1881. 

4714. Sprinc Mattresses, &c., W. R. Lake, London.— 
Com. from E. Hinckiey.—27th October, 1881. 

4731. TREATING Stones, &c., J. H. Johnson, London.— 
Com. from G. O. Kramer and Co.—28th October, 1881. 

4732. Merino, &c., Fasrics, J. Kershaw, Macclesfield. 
—28th October, 1881. 

4814. Stream Exoines, N. Macbeth, Bolton.—3rd Novem- 
ber, 1881. 

4871. Framesand Trays, Right Hon. W. H. E. Poulett, 
Crewkerne.—7th November, 1381. 

4920, Liresoats, J. T. Baharie and W. Adamson, jun., 
Sunderland.—9th November, 1881. 

4922. Furnaces, . M. Clark, London.—A communi- 
cation from J. Garnier.—9th November, 1881. 

4941, VENTILATING Apparatus, W. Cunningham, Dun- 
dee.—11th November, 1881. 

5166, Sewinc Macuines, H.J. Haddan, London.—Com. 
from D'A. Porterand T. White.—26th November, 1881. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 2nd December, 1881.) 
2436. BREECH-LOADING RiFies, R. Hibbert, Man- 

chester.—2nd June, 1881. 

2451. Pens, J. Nadal, Southampton-row, London.— 

8rd June, 1881. 

2452. Fans, E. J. C. Fear, Hampton Park, Redland.— 

8rd June, 1881. 

2461. PerrorMine Fincer Exercises, F. H. F. Engel, 

Hamburg. —4th June, 1881. 

2470. Disues and Basins, C. Russell, Garforth.—7th 

June, 1881. 

2487. Mowina, &c., Macurngs, J. A. Carles, Toulouse. 

—S8th June, 1881. 

2489. Fisuina Nets, W. Laughrin, Polperro. == Sth 

June, 1881. 

2506. Tune Expanpers, J. Hall and 8. Thompson, 

Sunderland.—9th June, 1881. 

2508. Removinc Hairs from Fur Sxkuys, Sir C. M. 
Lampson, Queen-street, London.—?th June, 1881. 
2568, RecuLaTine Apparatus, F, E. A. Biische, West- 

phalia.—13th June, 1881. 

2575. Baryta, W. E. Gedge, Wellington-street, Strand, 
London.—14th June, 1881. 
2589. DesuLpHURATION of Liquips, &c., F. Lux, Lud- 
wigshafen-on-the-Rhine, Bavaria.—l4th June, 1881. 
2597. Wire Gauze, R. H. Brandon, Rue Laffitte, 
Paris.—15th June, 1881. 

2605. Sun-Licuts, W. T. Sugg, Vincent-street, West- 
minster.—15th June, 1881. 

2624. Gas Cookwe Stoves, W. T. Sugg, Vincent-street, 
Westminster.—1l6th June, 1881. 

2628. Dressina, &c., Stone, W. W. Beaumont, Camber- 
well, and J. Welman, Poole.—16th June, 1881. 

2629. Compositions, G. A. Wright, Portsmouth.—16th 
June, 1881. 

2656. Governors, J. Bourne, Richmond-road, Bays- 
water.—l7th June, 1881. 

2694. Lamps, W. H. Bulpitt, Birmingham,.—20th June, 
1881. 

769, StipInc TooL-HOLDER, &c., W. R. Lake, London. 
—A communication from EK. Dervaux-Ibled and G. 
N. Schoenberg.—24th June, 1881. 

8152. Heatina Carriaces, &c., F. W. Webb, J. Red- 
drop, and M. H. Foye, Crewe.—20th July, 1881. 
8243. ComBina Fipres, G. Little, Okdham.—25th July, 


1881. 

3357. Bricks, Tires, &c., C. Walton, Bournemouth.— 
8rd August, 1881. 

8446. TREatING Excreta, &c., J. Haresceugh, Roch- 
dale.—9th Angust, 1881. 

8975. Lavina Evecrric Wires, J. W. Smith, Edin- 
burgh.—1l4th September, 1881. 

4013. CicaRETrEs, D. Nicoll, Devereux-court, Strand, 
London,—17th September, 1881. 

4357. Vacuum Pans, W. R. Lake, Southampton-build- 
ings, London.—6th October, 1881. 

Lines, G. Pitt, Sutton, —11th October, 


(List of Letters Patent which passed the Great Seal on 
the 6th December, 1881.) 


2475. Fastener, F. Reddaway, Pendleton.—7th June 
1 


2490. Removinc Hairs from Sxixs, W. R. Lake, 
Southampton-buildings, London.—8th June, 1881. 
2491. Trx PLate, W. Elmore, Blackfriars-road, London. 
—8th June, 1881. 
2503. GRINDING Apparatus, P. M. Justice, Southamp- 
ton-buildings, London.— 9th June, 1881. 
2507. Trusses, J. Mayer, Great Portland-street, Lon- 
don.—9th June, 1881. 
2510. Borries, R. Bardsley, Manchester.—9th 
June, 1881. 
2515. Taps and Vatves, A. Pullan and J. R. Meihé 
Lawrence Pountney-hill, London.—%th June, 1881. 
2519. Packages, R. R. Gray, Liverpool.—oth June 
1881. 
2520, BUOYANT ARTICLES, J. Sexton, Great Winchester- 
street, London.—9th June, 1881. 
2533, LeatHeEr, J. Hall, Leeds.—10th June, 1881. 
2539. Cumney Top, M. Delmard, Plumstead-common, 
—10th June, 1881. 
2544. PREVENTING Corrosron in Steam Borters, J. B. 
Hannay, Glasgow.—11th June, 1881. OPN 

2553. Feit Hats, W. R. Lake, Southampton-buildings, 
London.—11th Juae, 1881. 

2561. Bars for Hotpinc Grass Wixpows, &c., C. H. 
Pennycook, Glasgow.—13th June, 1881. 

2585. Macuine Hammers, H. J. Haddan, Strand, 
London.—14th June, 1881. 
2600. WasHING APPARATUS, J. Boardman, Rainford.— 
15th June, 1881. i 
2611. DistRipuTING FLUID in Morors, &c., W. L. Wise, 
Whitehall-place, Westminster.—15th June, 1881. 

2639. CONVERTER, &c., Linincs, D. Evans and A, E. 
Tucker, South Wales.—17th 1881. 

2646. RECEPTACLES and VEHICLES, J. Wilson, North 
Audley-street, London.—1l7th June, 1881. 

2680. Monocyc.es, L. H. Pearce, Hammersmith.— 
18th June, 1881. 

2701. Canvas Srretcuers, M. Lazerges, Paris.—20th 
June, 1881. 

2801. CrkcULATING WATER Borers, F. Hocking, Liver- 
pool.—27th June, 1881. i 

2824. Rarcuets, C. Geddes and P. Sword, Liverpool.— 
28th June, 1881. 

2925, PREVENTING, &c., INcRUSTATION in Borvers, H. 
A. Bonneville, London.—5th July, 1881. 

$162. Parer Bacs, J. H. Johnson, Lincoln’s-inn-fields, 
London.—20th July, 1881. 

3649. SEPARATING and CLEANING Seeps, &c., 8. Bruce, 
Dublin.—22nd August, 1881. 

8708. Fioors for Skatinc, A. C. MacLeod, Shrews- 
bury.—25th August, 1881. 

3863. ORNAMENTAL TILES, G. Jobson, Derby. — 6th 
September, 1881. 

3907. Propucine Rotary Motion, J. J. Read, Dublin. 
9th September, 1881. 

4015. VeLvets, W. Mather, Manchester.—17th Septem- 
ber, 1881. 

4163. TREATING Brewers’ WasTE, A. G. Salamon, 
Clapham Park.—27th September, 1881. _ 

4215, Knirtinc Macuivery, W. H. McNary, Berlin.— 
29th September, 1881. 


List of Specifications published during the 
week ending December 3rd, 1881. 
728*, 4d.; 724, 6d.; 1633, 6d.; 1681, 6d.; 1700, 6d. 
1710, Sd.; 1769, 6d.; 1778, 2d.; 1791, 1s. 4d.; 1798, 
1812, Sd.; 1824, 2d.; 1844, 6d.; 1868, 6d. 
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1894, 6d.; 1895, 4d.; 1897, 6d.; 1899, 6d.; 1900, 
1902. 6d.; 1903, 6d.; 1004, 6d.; 1905, 2d.; 1906, 
1907, Sd.; 1908, 2d.; 1909, 2d.; 1910, Sd.; 1916, 
1917, 6d.; 1918, 4d.; 1919, 8d.; 1920, 8d.; 1921, 
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BBE 
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to 
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to 

& 

BE 
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1974, Gd.; 1976, 6d.; 1979, 6d.; 1984, 6d. 
2004, 6d.3 2010, 2d.; 2023, 4d.; 2065, 6d.; 2075, 
2080, 1s. 2d.; 2113, 4d.; 2115, 6d.; 2198, 6d.; 3593, 64.; 
3707, 6d.; 3775, 6d.; 3777, 6d.; 3867, 6d. 


EEE 


*.* Specifications will be forwarded by pe from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-effice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 
Boots anp Suoes, L. Morton.—l9th February, 

1881. 6d. 

Openings are formed on each side of the velocipede 
boot, the sides of the openings being connected to- 
gether by straps. 

1633. Macuines ror Separatinc, Dresstnc, Dry- 
ING, AND Mrxino, F. J. Drechsler.—l4th April, 1881. 


6d. 

The First part relates to an improved hopper; the 
Second part to a blast arrangement; the Third part 
relates to the sieves being made to work on rollers. 
1681. Reets, Spoots, or Bossins, F. Wirth. —16th 

April, 1881.—{A communication from P. Adt II1., 
P. Adt, jun., J. B. Adt, and E. Adt.) 6d. 

Spools for doubled yarn for doubling machines are 
made with the plugs attached in the same manner as 
in single warp spools, the tube being folded over the 
ends of the plug, and in order to make the grooves 
without having to turn them in the one piece, the 
lower head is made of two discs, to which is given 
the necessary form ; when placed together the groove 
is between them. 


1683. ImpRovEMENTs IN ELECTRICAL APPARATUS FOR 
SIGNALLING BETWEEN RAILWAY TRAINS IN MOTION 
AND BETWEEN TRAINS AND Stations, A. M. Clark. 
—l6th April, 1881.—{A communication from A. 
@Auriac.) 8d. 

The inventor proposes to have a signalling van in 
every train, which should carry a battery, transmitter, 
and receiver, in connection with a conducting rail 
composed of bars of galvanised iron, on which runs a 
contact wheel of wood with a metal tire to receive 
the currents and transmit them to the receiver, or a 
brush or rubber may be used in place of the wheel. 
The sections of line between two stations are to be 
insulated from one another, so that trains on the same 
section and same line of rails may exchange signals 
whilst moving, or a train can signal to the station or 
vice versi. The inventor also describes his methods of 
obtaining good contact between the travelling wheel 
and the conducting rail; and different ways of getting 
a good earth. The specification is accompanied by 
drawings of the wheel and conducting rail. 


1'700. Construction or COMPARTMENTS IN 
W. R. Lake.—19th April, 1881.—(4 communication 
from F. W. Rainay and T. B. Rogers.) 6d. 

This consists essentially in dividing the hulls of 
ships into longitudinal compartments by means of 
hinged, shding, or other adjustable partitions. 

1'710. G. FE. Vaughan.—20th April, 
1881.—(.4 communication from Count A. Aprasine.) 


This relates to an aérostat composed of a main 
balloon and two auxiliary balloons, in combination 


with two reversed parachutes. Other combinations 
are described. 
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1769. Apparatus FOR WITHDRAWING - 
From Mings, &., W. and J. Morgan.—23rd April, 
1831. 6d. 

This consists in the combination of an inverted 
syphon pipe or pipes, having branches, acting alone 
or in combination with an exhaust chamber and 
exhausting apparatus. 

1778. Breacuinc Corton anp Liven &c., W. 
Mather.—25th April, 1881.—(Void.) 2d. 

The novelty consists in the steaming of cotton or flax, 
fibre and yarn, and cotton or linen woven fabrics, after 
having been saturated with caustic soda or other 
chemical agent having a like effect. 


1787. In DynaMo-ELECTRIC MACHINES, 


the socket of the holder; it is an improvement on 
patent No. 578, dated 10th February, 1880. This object 
is accomplished thus:—Secured to the glass neck of 
the lamp is a_ second neck, made of insulating 
material, upon the exterior of which are fastened two 
metal bands, one clamp of the conductor being con- 
nected electrically to one band, and the other clamp 
to the other band ; one of the bands is formed with a 
male screw . The socket is also made of 
insulating material, hollowed out to receive the neck 
from one end, and formed with a screw thread at the 
other, by which it is attached to any ordinary gas 
fixture. The socket is provided with a circuit con- 
troller as shown, which is seated in the wall of the 
socket, and forms the socket terminal of one ef the 


A, M. Clark.—25th April, 1881.—(4 ication 
Jrom H. J. Miiller and A. Levett.) 1s. 4d. 

The object of the invention is to provide an im- 
proved dynamo machine for various purposes, but 
more particularly for use in electro-plating. The 
armature wheel is provided with broad flat spokes, 
and with openings in the periphery to create an air 
current and provide against heating of the coils. The 
invention also consists in a relay and resistance com- 


bined with the machine, whereby the secondary 
current from the bath of plating solution is made to 
pass through the magnets in the same direction as the 
main current, the relay also regulating the permanent 
charge of the machine. A series of switches are pro- 
vided in combination with the external circuits and 
the circuits of the armature coils, whereby any one 


external circuit can be altogether shut off to permit of 
operating the machine with less motive power. The 
inventor claims to have prevented sparking at the 
commutator by arranging the armature coils so as to 
overlap the field magnets. Fig. 1 is a longitudinal 
sectional elevation of the machine; and Fig. 2 a cross 
sectional elevation. 
1791. Ratstnc a Nap on Croru, A. M. Clark.—26th 
April, 1881.—{A communication from E. Gessner.) 
4d. 


ls. 4d. 

This relates, First, to means for driving the different 
parts of a gig mill or raising machine by one main 
shaft ; Secondly, to an arrangement for throwing one 
or both of the cylinders in or out of gear without 
interrupting the continuous run of the cloth ; Thirdly, 
to an arrangement whereby the speed of the cloth ma 
be altered while raising; Fourthly, to imparting a 
reciprocating endwise motion to the cylinders ; Fifthly, 
to the use of a new cleaning brush for the teasles or 
cards placed under the cylinders, so that the broken 
cards and flocks of wool cannot fall on the cloth, but 
fall down on the floor; Sixthly, to a continuously 
running grinding roller for the cards when cards are 
used for napping; Seventhly, to an arrangement to 
give more or less contact of the cloth with the cylin- 
ders; Eighthly, to an arrangement of two or more 
cylinders to raise the nap from the face and the back 
of the cloth at one time; Ninthly, to modes of 
arranging and mounting rotary teasles on the cylin- 
ders ; Tenthly, to the construction of metallic rotary 
teasles; Eleventhly, to the employment of rotary 
teasles for circular and cross raising, whereby quite a 
new effect is obtained on the nap of the cloth. 

1798. Steam Generators, B. Brazelle.—26th April, 
1881. 6d. 

This consists in the combination of a cylindrical 
shell A, closed at both ends, and adapted to be located 
above a furnace B, a fire tube or tubes A? traversing 
said shell and a steam receptacle A? located within the 
shell below the water level ; also in the combination 
with a cylindrical shell, having closed ends, of a series 
of fire tubes traversing said shell, a steam chamber 


1798 


located within said shell below the water level, and a 
series of water tubes ; also in the combination with a 
furnace, having an upwardly-projecting throat or out- 
let for the products of combustion, of a vertical shell 
inclosing steam and water receptacles, a fire tube or 
tubes traversing said shell, and a return flue or flues 
opening into the furnace below the level of its throat or 
outlet. 

1802. Improvements Execrric Licut Fittincs, 
&c., THEREFOR, P. Jensen.—26th April, 1881.—(A 
communication from T. A. Edison.) 10d. 

The object of this invention is to provide a safe 
holder for electric lights, and to procure this by other 
means than friction between the neck of the lamp and 


s leading thereto. The part fixed in the 
socket is screw-threaded, and is partially hollow. 
Through it passes a rod carrying the contact point in 


its inner end, and terminating outside in an insulated 
thumb-piece. The outer head has two grooves extend- 
ing across the diameter at right angles, one deeper 
than the other. These have bevelled sides, so that a 
~ secured to the rod above mentioned may be easily 
‘orced therefrom by force applied to the thumb-piece. 
A washer takes against a — spring on the rod, so 
as to force the latter in. When the rod is turned by 
the thumb-piece, so that the pin takes in the deeper 
indentation, the spring forces the rod inward 
sufficiently to close the circuit, while when the pin 
takes in the shallower the circuit remains open. Fig. 
1 shows the mode of fixing the lamp in socket, and 
Fig. 2 gives a section of the circuit controller. Other 
methods of hanging electric lamps are also described. 
1812. Concrete, A. E. Carey and BE. Latham.—2ith 
April, 188t. 8d. 

Hopper or measuring boxes for each of the materials 
to be used in the manufacture are fitted or provided 
with hinged or sliding doors, and are fixed on or 
arranged to move with turntables or slides, or have 
turntables, or slides, or archimedian screws, or dredger 
buckets, or other appliances capable of delivering the 
materials with certainty in the required quantities on 
to a mixing pan or table. 

1824. Tricyciss, &., T. Banister and S. Lees.—27th 
April, 1881.—(Void.) 2d. 

This relates to means for obtaining an accelerated 
movement of the driving wheel without the use of 
chains and chain pulleys. 

1835. Iwrrovements in CuRRENT GoveRNors Fo® 
Macutnes, H J. Haddan.—2st't 
April, 1881.—(A communication from C. F. Brush.) 


This invention is intended to adapt dynamo-electric 
machines to variable external conditions without 
variation in the speed of rotation of their armatures, 
and is an improvement on previous a. The 
binding posts O Q form the terminals of the shunt cir- 
cuit, and are connected with the dynamo machine. 
The shunt current passes from O to the piles of 
carbon as shown, these are inclosed in glass, and rest 
upon blocks of carbon electrically connected and car- 
ried by a bar of wood, pivotted to and supported by 
the lever ; the shunt current then passes through the 
outer;portion of the helix to the oe Q. The right- 
hand posts are put in the working circuit of the 
machine, but in such a manner that the main cur- 
rent passes through its half of the helix in the same 
direction as the shunt current. Weight C is so 
+ yes that ~ 7 the machine is working to its 
‘ull capacity, and the working current is passing 
through its half of the helix, the inclosed iron 


Fe ral 


core, lifted by the axial magnetism developed in 
the helix, just sustains the lever and parts connected, 
while subjecting the piles H to no pressure. If the 
resistance of the cond eae circuit be lessened the cur- 
rent in the helix is increased, the core drawn upwards, 
raising the lever and subjecttngthe carbou piles toa 
pressure corresponding to the increase of current in 
main circuit. The current will then be shunted from 
the field magnetsof the machine until the main cur- 
rent is reduced to its o1 al strength. A dash pot 
is shown at the right hand side of the figure, filled with 
glycerine and fitted with a piston which retards the 
upward motion of lever, its downward motion can 
be regulated by the screw shown. The dash pot is 
also fitted with a valve as shown, which causes the 
lever to drop at once should the main circuit be 
broken, and the shunt resist: also i dat 
the same time, thus allowing the machine to exert its 
full power to separate the carbons in the lamps in 
the main circuit, when they have come together 
and completed the circuit again. 


1844. Firrerinc SoLutions axp 
THE Resvu.tinc Precipitates, H. B. Newton.—28th 
April, 1881.—{A communication from D. Monnier.) 
6d 


Over the bottom of cylinder A is stretched some 


wire gauze C, and below it isafunncl D. Inside the 
cylinder A is a second cylinder F, between which and 


the wire gauze filtering paper is introduced. The 

funnel C leads into a flask H, in which a vacuum is 

maintained. The precipitate on the paper is dried b; 

causing air entering tube N to pass down thro 

the paper and funnel into the flask in which the 
vacuum is still maintained, the end of tube N being 
heated by a gas burner. 

1852. Iuprovements Evectric Licatine, &c., H. 
J. Haddan.—29th April, 1881.—(A communication 
from L. Somzée.)—(Not proceeded with.) 2d. 

This invention relates to the illumination of a gas 
flame by passing an electric current through it, and 
other improvements. 

1868. Torpepors, W. N. Hutchinson.—30th April, 
1881. 8d. 

This consists in wieting torpedo charges in the 
air, and subsequently propelling them in water ; also 
in the means of making the torpedo oe glide 
under defensive nets or other obstacles, and getting 
below armour-plates on ships’ bottoms. 

1873. Improvements TELEGRAPH CABLEs, &c., W. 
T Henley.—30th April, 1881. 6d. 

The object of this invention is to produce cables of 
additional strength, whilst obviating the effects of 
induction. The inventor insulates the wires with 
ozokerited” india-rubber, and encloses 
means of rollers or dies in the insulating mate 
For telephonic purposes he constructs the cable so as 


to obtain a metallic curcuit, and makes one wire of 
each pair of steel, galvanised or coated with zinc ; the 
copper wire of the pair being as much smaller than the 
steel one as is necessary to make their resistances 
about equal. The figure shows several pairs super- 
posed, with tarred felt between the layers. Thiscable 
may be laid in a trough or suspended. Several modi- 
fications of the method of combining the wires into a 
cable are also described and illustrated. 
1875. anp REELING YARNS OR THREADS, 
&c., G. Bernhardt.—2nd May, 1881. 4 

This consists chiefly in employing two rotating 
drums, between and in contact with both of which the 
bobbin is arranged, which is to be rotated to have the 
yarn or thread wound upon it. It consists, Secondly, 
in arranging the pirn so that its bottom head, or a 
disc upon the spindle, or a tube upon the spindle, or 
the spindle itself, will be driven by the frictional 


contact of a rotating disc or other arrangement, this 
driving friction not being sufficient alone to rotate the 
bobbin or pirn without the assistance of the drag of the 
thread which is being drawn off the pirn or bobbin, 
and by this assisted driving the drag upon the thread 
being wound will be diminished, and thus a ter 
speed of winding can be attained. It relates, pei 
to an improved construction of pirns, so as to hold 
more thread than those of ordinary form. 

1877. Wueets or Locomotive ENGINES USED IN 

Mines, H. Lawrence.—2nd May, 1881. 2d. 

The tires of the driving wheels are formed of hard 
brass, gun-metal, or other mixture of copper and tin, 
or other metals or materials incapable of emitting 
sparks of rapid friction against iron or steel. 

1879. ed &c., W. N. Hutchinson.—2nd May, 
1881. 8d. 


This consists in a means of making balloons rise or 

sink without the loss of either gas or ballast. 

1881. Drivine &., W. 7. Hen- 
ley.—2nd May, 1881. 4d. 

This consists, First, in the mode of manufacturin, 
driving belts or bands consisting wholly or partly o 
india-rubber and sulphur, and of canvas or other 
fibrous material or fabric which are passed through 
rollers, then cured, and then treated with ozokerit, 
paraffine, or other suitable hydrocarbon ; Secondly, in 
the combination of driving belts or bands consisting of 
outside layers of vulcanised india-rubber, and inner 
layer or layers of steel wires or wire gauze, with or 
without intermediate layers made of india-rubber and 
oxide of zinc and French chalk, the said belts or bands 
being cured and then treated with ozokerit, paraffine, 
or other suitable hydrocarbon. 


1882. Crock ror Postat Purposes, J. Nadal,—2nd 
May, 1881.—(Not proceeded with.) 2d. 

This comprises a time-piece and letter-box provided 
with means for indicating the weight of letters and 
parcels, the hours of collection and delivery, the days 
of the week and month, the rates of postage for 
different countries, and other particulars, 


AND SHogs, &c., A. Green.—2nd May, 
This consists, First, in the formation and method of 
attachment of the bellows with the boot; Secondly, in 
forming the back quarter in two parts, and securing 
the same ; Thirdly, combining a strengthening piece 
with the boot by connecting it on the outside and back 
of the back quarter. 
1884. Lasers ror HorticutturaL Purposes, 8. A. 
Varley.—2nd May, 1881,—(Not wroceeded with.) 2d. 

Glass chambers are constructed, in which is placed a 
slip of paper or card containing the name desired, 
and which chamber is hermetically closed. 

1885. Improvements 1n ELECTRIC TELEPHONES, W. 
Main.—2nd May, 1881. 6d. 

The First part of the invention refers to a battery 
transmitting teleph This teleph ists of 
two ‘‘acoustic vibrators” as the inventor calls them, 
freely suspended from above, leaving their other 
edges free to vibrate. Both are hinged to an axis 
whose end rests in non-vibratory cushions of felt or 
rubber. Each vibrator is constructed of two thin 
boards of r tw ted together by a thin 
wooden ring, so as to leave an air space, a | one of 
which is connected to the axis above mentioned. 
This plate also has a sound hole in its centre. 
Through these sound holes pass resistance varying 
contacts which are attached to the plate which is not 
attached to the axis, and which are made to press 
slightly on one another ; these contacts may be made 
of carbon, and are connected with the battery in the 
usual way. A transmitting telephone of this kind is 
said to extremely sensitive. In the magnetic 


"| receiver, an armature is fixed to the centre of one of 


the vibrators, which is acted on by a permanent 
magnet suspended from the axis. 


1886. CLornes Wasner, &c., A. Cooper.—2nd May, 
1881.—(Not proceeded with.) 2d. 

This relates to the construction of a circulating 
apparatus used in the washing of clothes, &c., and is 
applicable to like apparatus in brewing, chemical, and 
various other processes, 

188'7. Smoornina Macuines, G. W. von Nawrocki.— 
2nd May, 1881.—(A communication from 0. Lauge 
and Kthsel.)\—(Not proceeded with.) 2d. 

This consists in the mode of moving a smooth’ 
roller on atable by a screw with right and lefthanded- 
motion. 


1889. Removine Burrs anp “ Spices” From Woo 
F. Moore.—2nd May, 1881.—{Not proceeded with. 
2d. 


The machine consists of a stationary cylindrical 
casing suitably supported, and rotatin 
cylinder or drum, which is provided with a series o! 
spikes or fingers. The lower part of the casing is 
made of open mesh wire cloth, or in any other manner 
which will allow the burrs or “ spiles ” to pass through. 
The — portion of the casing has a number of 
longitudinal openings, in which are placed a corre- 
sponding number of brushes. Below the case is 
need a comb, the teeth of which ay oe through the 
perforated bottom. This comb adjustable, and 
receives a rising and falling motion from a crank. 
1892. Fisuinc Nets, H. and 8S. G. Boyce and 8, 

Callaway.—2nd May, 1881. 4d. 

This consists in the construction of a net with three 
sides, and having a bottom with the fourth side left 
open. 

1894. Propuction or ComnustTiBLe Gas, &c., C. D. 
Abel.—2nd May, 1881.—(A communication from E, 
Langen.) 6d. 

This consists essentially in the method of producing 
combustible gas, more or less free from nitrogen, by 
causing a portion or the whole of the carbonic oxide 
with nitrogen generated by imperfect combustion of 
the fuel with ofr above the fire grate to pass into a 


se te combustion chamber, whereby its combustion, 

th a further supply of highly-heated air, heat is pro- 
duced for effecting the decomposition of steam or other 
suitable fluids into combustible gases that are added 
to the other gases in the producer to take the place of 

ose withdrawn. 

1895. Surcica, INsTRUMENTS FOR THE INCISION OF 
Srricrures, &c., B. A. Brydges.—2nd May, 1881. 
—(A communication from M. V. Schiltz.)}—(Not pro- 
ceeded with.) 4d. 

For operating on the urethra, an urethrotome is 
employed which acts in — advanced or pushed 
forward, or one which acts being drawn back. 
Modifications are described. 


1897. Improvep MEANs OF OR PROCESS AND APPARATUS 
FOR OBTAINING, STORING, AND UTILisinc Gas FOK 
LicuTineG, &c,., W. A. Barlow.—2nd May, 1881. 6d. 

This invention relates, as its title implies, to the 
obtaining and storing of gas for illuminating and 
other purposes. This is effected by electrolytic decom- 
position of water by means of powerful currents from 
a dynamo-electric machine, whereby oxygen and 
hydrogen can be evolved, stored, and utilised. The 
inventor prefers to use the Elmore machine, patented 
on the 4th September, 1879, No. 3565, and 22nd Se 
tember, 1880, No. 3832. Arrangements are made 
the main supply pipe for the prevention of explosions 
by means of gauze diaphragms. 

1899. Kneapinc Macuine, D. C. McKay and A, 
Knozr.—3rd May, 1881. 6d. 

This consists in the construction and arrangement 
in doughing machines of two or more mixing, cutting, 
and kneading frames provided with stirring blades, 
and fitted on central spindles, these frames being 
arranged to revolve the one within the other in the 
same or opposite directions to mix, cut, and knead 
the dough materials within the containing vessel. 


1900. Uritisinc Waste Heat or Kitcuen Ranozs, 
&c., T. Jackson.—3rd May, 1881. 6d. 

This consists in the general arrangement or con- 
struction and bination of appli for prevent- 
ing the action of frost on water pipes and cisterns, and 
their adjuncts, in which such pipes, tanks, and 
cisterns are enclosed within shafting, through which 
air, heated by the waste heat of the kitchen range and 
of the hot pipes and tanks, is circulated, and in which 
the hot and cold water cisterns or tanks are enclosed 
in compartments fitted with movable divisions to 
admit heated air from such shafting or the hot vapour 
from the hot to the cold cisterns. 


1902. Toots ror Cuttinc TuBes on Pipes, &c., W. 
Maiden and B. F. Cowley.—8rd May, 1881. 6d. 

A recess C is formed on the inside of the claw, and 
upon a pin D running across this recess parallel with 
the axis of the circular cutter B is mounted or sus- 
pended a a formed cam E, having one or 
more cutting edges formed on its surface, which cam 


adjusts itself to the size or diameter of pipe or other 
articles, and by means of its cutting edges serves to 
remove or cut off the burrs as they are formed by the 
forcing up of the circular cutters, and to reduce the 
strain upon the opposite of the claw friction bowls are 
sometimes applied working in suitable bearings at 

side of the claw. 


1908. Frrepcaces ror Dwe.urnc Houses, M. Ingram. 
—8rd May, 1881. 6d. 

This relates to a smoke consuming fireplace, and 
also to providing passages for ventilating rooms and 
heating air. 

1904. Woop, &., A. Martin.—8rd 

relates to improvements on 

dated 15th August, 1878, and consists in the general 

construction of the machine, and in the improved 

mode of heating the roller die. 

1905. Evectro-rerecrarnic Apparatus, J. H. Thom- 
son.—3rd May, 1881.—{Not proceeded with.) 2d. 

A modification of step-by-step transmitters, which 
received provisional protection only. 
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1906. AssorTING AND BranpinG Corks, J. Liston.— 
8rd May, 1881. 8d. 

The essential feature of the apparatus is the com- 
bination of a rotating roller with a fixed surface of a 
bevelled, or rounded, or other suitable form, the two 
parts forming a pair, any number of which may be 
arranged in one machine. In a preferable modifica- 
tion there are two rollers, having between them a 
fixed piece with bevelled sides towards the rollers, the 
machine thus comprising two pairs of the parts. 
rollers and fixed piece are placed in an inclined ° 
tion, and so that there is between each roller and the 
fixed piece a a, which ie narrow at the higher end 
and sufficiently wide at the lower end to let the 
largest corks pass through. The rollers are made to 
rotate with their inner sides moving upwards, and the 
corks we laid on at the upper end, are by the motion 
of the rollers caused to gradually move down the 
incline, until each reaches a point where the space is 
wide enough for it to pass through. The corks pass 
through in positions corresponding to their respective 
sizes, and are received below by separate ducts, which 
lead them to different receptacles. 

1907. Serrinc ur AND WORKING THE PRessinGc Bars 
or Paper-cuttinc Macuines, H, J. Haddan.—3rd 
May, 1881.—(A communication from F, A. Burthel.) 
8d 


This relates partly to a mechanism for working the 
pressing beams of paper-cutting machines, consisting 
of frame N, shaft C with fixed and loose pulley for 
right and left-hand motions, and wheels B and D, in 


combination with a disengaging mechanism, consist- 
ing essentially of the disconnectlng lever M with 
spring I, lever H, with spring L and spindle A, with 
adjustable nut G. 
1908. AND Fruit Parine Knives, W. P. 
O reilly. 3rd May, 1881.—(Not proceeded with.) 2d, 
A paring knife or cutter is pivotted to two projecting 
lugs arranged on a circular or otherwise shaped shaft, 
so that the cutting edge of the paring knife or cutter 
is parallel to the axis of such shaft. By means of one 
or more suitable projections or stops, which may be 
either on one or both of the pooiecting lugs, or on the 
paring knife, or cutter on the shaft, a narrow fixed 
opening is obtained between the paring knife or 
cutter and the shaft through which the waste bear- 
ings pass when the instrument is in use. 


1909. Propvucrion or Maonesia, H. Wedekind.—8rd 
May, 1881.—{A communication from H. Hauens- 
child.—(Not proceeded with.) 2d. 

Burnt or powdered carbonate of magnesia or lime 
containing magnesia slaked to hydrates or dolomite 
or magnesia limestone is treated with dilute sul- 
phuric acid or soluble sulphates of alkalies, alkaline 
earths, or metals in limited quantities, and the pre- 
cipitates produced are separated according to their 
specific gravity. The sulphate of calcium thus formed 
is rendered more soluble by the addition of common 
salt, sal ammoniac, or muriatic acid, or nitric acid, 
and is thereby more readily supported from the pre- 
cipitated magnesia, 

1910. Suarinc, Dritumc, anp Facine 
Metats, H. BE. Newton.—8rd May, 1881.—(A com- 
munication from F. D. Deboutteville.) 

This relates to combining the ordinary tools used 
for working metals in one machine. A is a horizontal 
bench bolted to the base B, formed in one with a 
standard, the upper part of which is curved over, and 
terminates in two lugs to serve as guides to a slide C. 


The bench A carries a saddle X, to which a longitudinal 
motion is imparted, and on it is a second saddle D, to 
which a transverse motion is given. On the latter is 
a table P capable of being revolved, and which receives 
the work. Slide C carries a tool holder O for planing, 
and a central spindle G, to which drilling tools are 
secured. 
1916. DesuLpuvrisine Orgs, W. R. Lake.—8rd May, 
1881.—(A communication from F. W. Wiesebrock.) 


6d, 
This relates, First, to a B regres of desulphurising 
ores by dropping the finely powdered ore into an 


A 
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oxidising flame of a compound blow-pipe injector, the 
flame carrying an excess of oxygen with the blast 
flame, so as to highly. heat the air and the ore, the 
supply of the latter and the strength of the blast flame 
being regulated, so as to carry the ore entirely through 
retorts or chambers into receivers where it is oxidised, 
while the fumes are conveyed intocondensers. In the 
drawing the ore is fed from opper A bya screw to 


retort B, one end of which is open for the introduction 
of the blast flame, while the other communicates with 
receiver Bl, the bottom of which forms a hopper to 
deliver the ore to retort C, similar to the first retort, 
and connected to receiver C!, which in turn delivers 
the ore to retort D communicating with receiver D!. 
The latter delivers the ore to retort F, provided with 
a screw conveyor, and through which air flows to 
assist the final oxidation, such retort being situated in 
afurnace. The receivers communicate with a flue E 
leading to a condenser G, through which a stream of 
water flows in a spray. 


1917. Separators, B. J. B. Mills.—3rd May, 1881.— 
(A communication from J. Sternberg.) 6d. 

This consists, First, in providing a separator with a 
fan C revolving in a chamber B, which is located 
between both ends of an air shaft or trunk D of 
peculiar construction communicating with said fan 


chamber, by which a combined blast and suction is 
formed in the air shaft or trunk ; Secondly, in com- 
bining with said separator valves J for increasing or 
diminishing the size of the oui for regulating the 
force of air current through the shaft or trunk, Other 
improvements are described. 


1918. MANUFACTURE OF CARBONS FOR INCANDESCENT 
Lamps, Brewer.—3rd May, 1881.—(A communi- 
cation from T, A. Edison. 4d. 

This invention relates to the manufacture of 
phite or plumbago, boron, &c., for filamen con- 
uctors, e material is reduced to powder and acted 
upon by great pressure and then heated at a high 
temperature with hydrocarbons. 


1919. Sevr-actinc LaTHEs oR MACHINES FOR CUTTING 
Rirte Grooves 1n &c., G. W. von 
Nawrocki.—3rd May, 1881.—(A communication 
from the Werkzeug und Maschinenfabrik Oerlikon.) 


8d. 

This relates, First, to the construction of reversing 
gear ; Secondly, to one mode of connecting the guide 
screw with the reversing gear; Thirdly, to the 
arrangement of double tool-holder ; Fourthly, to the 
disengaging gear for the cutting tools; Fifthly, to the 
combination of parts forming a single, double, or 
multiple rifle grooving machine. 


1920. Harvestino Macuints, B. Samuelson and W. 
G. Manwaring.—8rd May, 1881. 8d. 

The First part of the invention consists in dividing 
the platform into two parts, one of which, viz., that 
nearest to the driving wheel, is fixed to the frame- 
work, which contains the driving mechanism, whilst 
the other part is hinged and also by preference 
clamped to this first part. The Second part relates to 
means to make the feeding or delivery of the cut crop 
to the binding apparatus of intermittent action, so as 
to avoid the use of additional intermittent packing 
devices. The Third = relates to improvements in 
the string binding device or apparatus, in which is 
employed two bevelled inclined or bell-mouthed 
grooved plates, heli face to face by a spring, for hold- 


ing the string, and in connection therewith is provided 
a pronged presser which thrusts the st tween 
the plates, the grooves being at right angles to the 
string. The Fourth relates to a device for dis- 
charging the sheaf after it has been bound. Fig. 1 
illustrates a part end elevation taken at the back of 
the machine, showing the intermittent cam device and 
for operating the binding and ejecting mechan- 
and and the secondary platform elevating gear. 
Fig. 2 represents a side elevation of the string nipping, 
knotting, and cutting apparatus. 
1922. Improvep Construction or Lamp, 
J. B. Rogers.—3rd May, 1881. 6d. 
This relates to what may be termed a gravity lamp, 


the carbons resting in guides and fall by their own 
weight, impinging against incombustible material as 
shown in the figure. B ow carbons; C J the 
guides; and F the asbestos or other incombustible 
material. 


1921. Reevine, Sprnninc, DovsLinc TwIsTING 
SiLk, &c., J. H. Johnson.—3rd May, 1881.—(A com- 
munication from EB. Weber.) 6d. 

This relates to the employment, in combination with 
a series of threading gre my of a compound reel, 
consisting of a series of reels operating in unison, 
but each capable of being separately thrown out of 
action, 

1923. Srraratinc From CHarcoaL, D. 
MacEachran.—4th May, 1881. 

The substance containing the iron, and from which 
the iron is to be separated is caused. to pass between 
pant son of magnets, or between magnetised bars or 
surfaces, which are adjusted or adjustable nearer to or 
further from each other, according to the state of the 
material or the quantity of iron contained therein, or 
according to the state in which the iron is contained 
therein. 

1925. Cooine Mink, J. Askew.—4th May, 1881.—(Not 
proceeded with.) 2d. 

This relates to a series of globes inserted in the 
vessel containing the milk, and through which cold 
water passes, 

1926. Compivep CLINoMETER AND Prismatic Com- 
pass, F. Barker.—4th May, 1881. 4 

This consists of a combined com and clino- 
meter in which the two discs or are mounted 
the one above the other, and both facing in the same 
direction, so as to be viewed at the same side of the 
case, 


192'7. Pavina Fiacs TiLes, H. Hill.—4th May, 
1881. 4d. 


This consists in the formation of flags or slabs com- 
posed of pieces of stone united by cement. 

1928. MareriALs AND APPLIANCES CoMPOSED PaRTLY 
or VuULCANISED CaoutcHouc, @. L. Scott.—4th 
May, 1881. 4d. 

This relates to the manufacture of paper coated on 
one or on both sides with caoutchouc and subse- 
quently vulcanised. 


B. R. Ohle.)—( Not eded with.) 2d. 

This refers to efflux ventilating arrangements 
applied to railway and other carriages, the action of 
which is produced by the outer counter-current of 
the outer atmospheric air to the moving carriage. 
1983. anp AppLyING Motive Power, D. 

Woollatt.—4th May, 1881. 3 

This relates to a wheel to be driven by water or 
other fluid, the object being to economise the use of 
such fluid. A isthe drum formed with an annular 
space in which a series of blades F are fitted radially 
to the axle and each provided with a hooked arm 


F 
G 


passing through a slot in the front plate. A collar G 
mounted obliquely on the axle engages with these 
arms so as to move them outwards, their return being 
effected by springs, so that as they arrive opposite the 
supply pipe B the whole of their surface will be pre- 
sented to the action of the fluid, while on returning 
again towards the supply pipe they will be drawn out- 
wards through the hooked arms and collar G. E is the 
outlet for the fluid. 

1984. Mitts ror Grinpine Grain, &c., J. H. John- 
son.—4th May, 1881.—(A communication from W. 
Seck.)—{Not proceeded with.) 4d. 

This consists, First, in the manner in which the 
bearings of the cylinders are arranged in the hollow 
cast iron side frames ; Secondly, in a peculiar arrange- 
ment of friction wheels and rollers, employed in com- 
bination with levers and helical springs, to exert the 
required pressure upon the cylinders ; Thirdly, in the 
employment of a peculiarly constructed scraper. 
1985. Inrants’ Feepinc Borrie, J. Hickisson.—4th 

May, 1881.—(Not proceeded with.) 2d. 

This relates to means for preventing the escape of 
the contents of the bottle should the cork or stopper 
carrying the sucking appurtenances become detached 
therefrom from any cause whatsoever. 


1937. Bieacuina, C. 7. Jacoby and W. Jennings.— 
4th May, 1881. 6d. 

This relates to means for preventing the chlorine 
liquors and the “ sours” being drawn up together into 
the bleaching vessel, and also for preventing the liquor 
being drawn into the air ay hp to form a vacuum, 
and it consists in providing the different pipes with 
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air valves connected with the valves by which the 
liquor is admitted, so that one handle closes the 
admission valve and at the same time opens the air 
valve. The admission valves are also connected with 
the cock on the pipe communicating with the air 
pumps, so that on opening either valves the communi- 
cation with the pumps is closed. Aand B are the 
pipes and 8 4 the valves for admitting and drawing off 
the chlorine, while 8 is the cock in the air pump pipe, 
asimilar set of pipes and valves being necessary for 
the “ sours ” or acid liquor, 


1938. Main anp Turust BLock BEARINGS oF THE 
Marin Crank Sarr AND PROPELLER SHAFT OF 
Sream Vessers, &c., M. H. Gerring and R. E. 
Rumsey.—( Not proceeded with.) 2d. 

The bearings are formed with a water jacket sur- 
rounding them, through which a stream of water is 
continuously, so as to convey away heat from 

the bearing. In the body of each part of the bearing 

a hollow chamber is cast or formed, to which an inlet 

is provided for the admission of water, and an outlet 

for its escape from the chamber. 


1939. Breakinc Down or Gettine Coat, &e., C. 8, 
Smith and T. Moore.—4th May, 1881. 4d. 

This consists in the method of breaking down or 
getting coals and other materials by the introduction 
into bore holes of caustic lime, which after compres- 
sion and confining by a or otherwise is brought 
into contact with water or other suitable liquid along 
the entire or greater part of the length of the ¢’ e, 
so as by the expansion of the lime and pressure of the 
steam generated to produce sufficient force for break- 
ing down the mineral. 

1948. Improvements 1N Systems or ELecrric Licut- 
ING, B. G. Brewer.—4th May, 1881.—(A communica- 
tion from T. A. Edison.) 4d. 

This relates merely to an arrangement of circuit and 
lamps, whereby lamps of different candle power may 
be used. The resistances and surface areas of carbons 
are regulated by a normal standard. 

194'7. Liquor Frames, &c., W. Sherwood.—4th May, 

e relates to a means for locking or e 

bottles in the frames. ° 

1948. Manvuracture or Direction Lanes, A. Gorse. 
—4th May, 1881.—(Not proceeded with.) 2d. 

This relates to machinery for the manufacture of 
labels from rectangular pieces or tabs of paper, paper 
cloth, linen, or other materials, to one end of which 
pieces a metallic eyelet is fixed. 


1949. Kwirtinc Macuines, £. A. Brydges.—4th May, 
1881.—(A communication from G. Wege.}—(Not 
proceeded with.) 2d. 
is relates to an arrangement for preventing 

breakage of the hooks or needles, to facilitate the 

removal of the meshes, and to enable the machines 
to be made considerably lighter than at present. 

1950. Improvements 1n TELEPHONIC APPARATUS, JV. 
R. Lake.—4th May, 1881.—(A communication from 
L. Maiche.) 4 

This invention applies to microphonic apparatus a 
separate vibrating plate or disc for each contact piece. 

1951. Sewrne Macuines, M. D. and T. J. Denne.—4th 
May, 1881. 6d. 

The essential feature of the invention consists in the 
employment of a fixed back rest in a running or gauge 
stitch sewing machine 


Feepinc Borrtues, J. Thomas.—5th May, 1881. 


This consists in constructing a feeding bottle or the 
cork or stopper thereof with a flute (or its ee 
therein, so that the suction tube may be suppo 
between the neck of the bottle and the cork or stopper 
thereof. 

19538. An AppaRATUs FOR CONTROLLING THE LOWEST 
HEIGHT OF WATER LEVEL, AND THE MAXIMUM 
TEMPERATURE IN STEAM BOILERS BY THE MEDIUM 
or E.ecrricity, C. Pieper.—ith May, 1881.A 
communication from R. Schwartzkopsf.) 3 

This apparatus consists of two tubes, the one fitting 
in the other as shown. The centre tube is provided 
with two wires insulated from one another. At both 
ends of the tube are porcelain cups through which the 
wires run, and rings of easily fusible metal, as shown 


fess] 


in section in the figure. The wires are connected 
externally to an alarum and battery. When the water 
level sinks below the edge of the outer tube, steam 
will enter the space between it and the inner one, and 
by its heat melt the upper ring of fusible metal, 
which will run into the porcelain cup and make con- 
tact between the wires. When, on the other hand, the 
stewm pressure, and therefore water temperature 
becomes excessive, the lower ring will be melted and 
produce the same results. This apparatus is fixed into 
the side of the boiler, leaving about 4ft. projecting to 
keep it cool. 

1956. Respiratory APPARATUS FOR USE UNDER 
Water, W. R. Lake.—5th May, 1881.—(A commu- 
nication from A. Khotinsky.) 6d. 

This consists, First, of cylinders or reservoirs for 
containing oxygen ; Secondly, of a purifying chamber 
or compartment for the carbonic acid and aqueous 
vapour ; Thirdly, of a collapsible apparatus or bellows 
for storing the air exhaled from the lungs after its 
purification ; Fourthly, of an arrangement which per- 
mits the air in the interior of the apparatus to have a 

ressure equal to the exterior pressure; Fifthly, of 

evices for regulating the pressure and for controlling 
the supply of oxygen, according to the depth of the 
iver’s immersion and to the capacity of his lungs. 


1958. Centrirucat Macuryss, D. Abel.—5th May, 
1881.—(A communication from BE. Langen.) 6d. 
This relates, First, to the use of a packing device 
for centrifugal drum covers, consisting of an annular 
elastic packing introduced in a groove in the covers 
and pressed against the wall of the drum by the cen- 


trifugal action of a heavy body ; Secondly, to the con- 
struction of centrifugal machines bee J the liquid 
steam, or gas for acting on the contents of the drum is 
caused to pass from chambers into an annular space 
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outside the perforated wall of the drum, whence it is 

caused to penetrate inward through the contents of 

the drum by the differential action of the centrifugal 
forces, which may or may 2¢t be aided by pressure 
applied to the said liquid, steam, or gas. 

1960. Meratuic Uppers ror Boots anp SHogs, H. 
J. Haddan.—Sth May, 1881.—(A communication 
jrom C. J. Tisserand.)—(Not proceeded with.) 2d. 

This consists in the combination of metal lined with 
stuff, felt, or other convenient material to be used for 
uppers in lieu of leather uppers. 

1961. IntpROVEMENTS IN MAGNETO-ELECTRIC MACHINES, 
G. Paget-Higgs.—5th May, 1881.. 10d. 

These improvements relate to modifications in the 


aN 


armature, and the arrangement of field magnets. 
The machine will be best understood from the draw- 


1963. Pencit Cases, G. W. von Nawrocki.—5th May, 
1881.—(A communication from J. Faber.) 6d. 

This consists partly in a pencil case of the combina- 
tion of an outer tube with a washer hinged to the 
inner side thereof, and with a movable rod working 
between the outer tube and an inner tube fixed 
thereto, one end of the rod being connected to the 
washer, and the other end having a head, which by a 
spring is pushed away from the outer tube so as to 
place the washer in a slanting position, and jamb the 
pencil. 

1965. Vent Pec, A. Whicker.—ith May, 1881.—(Not 
proceeded with.) 2d. 

The body is made of a conical tube closed at its 
larger end or head. In the head is a deep annular 
groove, in which is placed a strong ring of vulcanised 
india-rubber. At one side of the annular groove a 
cross passage. is made. This cross passage opens at 
one end into the central passage in the tubular body 
of the vent peg, and at its other end into the annular 
groove. It is through this cross e that a com- 
munication may be established or cut off between the 
external air and the interior of the cask or barrel. 
1966. Warer-merers, &c., W. Jones.—5th May, 1881. 

—(Not proceeded with.) 2d. 

One part consists in the employment of a cylinder 
provided with inlet and exit ports, within which are 
two pistons, capable of sliding therein by pressure of 
the liquid to be measured, these pistons being con- 
nected by means of a rod. 

1968. ix Extectric LicnTinc APpa- 
ratus, W. R. Lake.—5th May, 1881.—(A communi- 
cation from N. Bouliguine.) 6d. 

The inventor arranges for six pairs of carbons on 
one plate, the carbons being inclined at an angle, as 
shown in Fig. 2. The action of the lamp is, the 
current enters at A, goes through wire around magnet 
D, and by a screw G to B, thence by I to the arms K, 
upon which are carbon-holders E, opposed to holder F 
on plate M, by which means all the holders like F are 
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connected. The current passing causes the magnets 

to act on the armatures, and the pair of carbons 

offering the lowest resistance gives the light, which 
passes from pair to pair according to the variation in 
the resistance. 

1972. APPARATUS USED IN COMBINATION WITH 
Acoustic InsTRUMENTs, F. Wirth.—6tth Muy, 
1881.—(A communication from A. Rettig.) 6d. 

This relates to improvements on patent No. 1014, 
dated 9th March, 1880, and consists of improved 
holders and fasteners for holding fast in any desired 
position the head or mouth of the sound pipe ; also in 
improved holders or attachments for fastening the 
hearing apparatus on the head or shoulders, and in 
dispensing with the sound board. 

1973. Presses on APPARATUS FOR STAMPING, 
ENpDoRSING, MARKING, OR PERFORATING PAPERS, 
Cueques, &c., H. C. Gover.—6th May, 1881. 6d. 

This consists in the combination of a stamp or 
presser mounted on parallel levers, and of a hinged 
bed for the reception of the article or material to be 
stamped, endorsed, markcd, or perforated, the said 
bed forming also the medium for operating the stamp 
or presser. 

1974. CHAMBERS FOR CONDENSING FUMES FROM 
ROasTING ARSENICAL AND SULPHUROUS PYRITES, 
H. N. Lay and H. Bulford.—tth May, 1881. 6 

This consists, First, in forming flues in the walls 
of the chambers, the flues being so arranged that cur- 
rents of air may pass through them for the purpose of 
removing the heat absorbed by the said walls from the 
fumes passing through the chambers; Secondly, 
forming the roof of the chambers of iron; Thirdly, 
bracing together the outer walls of this chamber by 
means of bars or rods passed through the air flues in 
the transverse walls. | 


1976. Stove anp Firepiaces, J. Carrick.—6th May, 
1881. 6d. 
This consists in the use in combination for heating 


uurposes of a portable receptacle, basket, or grate, 
me a glazed Saber enclosing the same and pro- 
vided with a cone-mouthed or equivalent formed 
chimney, the arrangement being such that the fuel 
does not come into contact with any of the walls of the 
chamber. 

1979. Fur Garments, W. H. Beck.—6th May, 1881.— 
(A communication from F. Jungmann.) 6d. 

This relates to the combination in a special way of a 
collar or tippet, a boa, and a muff. 

1984. Curtine Oren Try Cases, H. Knight.—Tth May, 
1881.—({Complete.) 6d. 

This ists in the arrang ts and combinations 
of a grooved guide and a grooved guide formed at the 
fulcrum end of the side of the lever, a side guide 
fixed at the side of the loose fulcrum piece, a fulcrum 

iece grooved in the centre and opened atone end, a solid 

ulcrum piece with a cutting edge at right angles, a 

solid fulcrum piece with no cutting edge, a vi 

wheel with cutting edges at right angles, a -circle 

formed out of the solid metal grooved at right angles 
forming two cutting edges, a cutter having two cutting 
edges at right angles, two circular flanges fixed so as 

toform a groove, a fulcrum piece with a flange, a 

fulcrum piece with a roller, a fulcrum piece witha 

bent pin, a fulcrum with a screw, flat head, a bent 
flange attached to the loose fulcrum piece, a fulcrum 
piece made separately with a mortice. 

1989. FoR ALBuMs, Scrap Books, &c., 8. 
Posen.—7th May, 1881. 6d. 

This consists in forming the knob or stud of clasp 
fastenings for albums and like articles hollow, and 
fitting the same with a lock or locking device. 

2004. Treatment oF SewaGE FoR Propvucrne Soiip 
Martrer THEREFROM, &c., H. Collet.—9th May, 1831. 
6d. 

This consists in the method of separating the solid 
and liquid constituents of sewage, and collecting the 
solid ingredients as a scum by the application of 
vitriolic powder or equivalent substances, such as 
alkaline silicate with iron or zinc sulphate and sul- 
phuricacid, or such as fluorides of silicon or boron, 
or hydro-fiuosilicic acid, aided by substances contain- 
ing tannin or substances of an absorbent character. 
2010. Warmine Apparatus, H. J. Haddan.—9th 

May, 1881.—{A communication from A. H. Gode- 
froy.) 2d. 

This consists in the application of an air supply 
pipe passing from the hearth to the interior of the 
— and provided with a valve or other regulating 

vice, 

20238. Recutator Gas Burners, H. Zwanziger.—9th 
May, 1881.—(A communieation from J. Janky and 
J. and C. Rimanoczy.—(Complete.) 4d. 

This consists essentially of pieces of Bengal cane 
suitably prepared and hardened, and inserted into 
shells or cases, which are placed into the gas-burners 
or into pieces specially adapted for their reception, 
upon which the burners or burner tips are screwed. 
2065. Pranorortes, G. W. von Nawrocki.—12th May, 

1881.—{A communication from G. Neuhaus.) 6d. 

This consists in making the key-board of a piano- 
—_ in the form of a concave circular are with radial 
keys. 

2075. Power Hammers, J. Patterson.—l2th May, 
1881. 6d. 

This relates to the use of springs and flexible con- 
nections in bination with h hanism, 
and it consists in the substitution for the quarter or 
semicircular spring hitherto used of a rigid metallic 
arc A, the terminations of which are forked to 
receive the trunnions of the two shells B, which con- 


tain the spiral, volute, or other C, resting on 
the bottom of the shells, and which act on the 
hammer through the flexible connections D pivotted 
beneath the centre of the arc on pin F, from which 
the h is pended. The springs C can be 
adjusted by the nuts F. 


2080. Maxine Oxycen anp Hyprocen, &c., A. M. 
Clark.—12th May, 1881.—(A communication from 
NN. A. Hélowis.) 18. 2d. 

The drawing shows one example of the apparatus 
for the production of the The furnace may 
contain any suitable number of retorts, but for 
greater clearness three only are shown, two A A for 
the manufacture of oxygen, and one B for the manu- 
facture of hydrogen. Each retort is surmounted 
by a cast iron pipe m which communicates at the rear 
end with the inner end of the retort, and at the front 
end with the steam-pipe T from a boiler for supplying 
superheated steam to each retort. OO! are flues for 
conveying away the gaseous combustions to the shaft ; 
V V are flues; F, furnace c y' » car- 
bonic oxide, and carbonic acid ito a 


r. 
are 


cylinder containing sulphate of lime at a dull red heat. 
The economic process of manufacture of ——. is 
based on the property by silicic acid of displacing 
from their combinations under the influence of heat 
the most powerful acids. A homogeneous mixture 
is first made by mechanical means of 660 parts of 
plaster—sulphate of river sand— 
silicic acid. The mixture is in uced into retort A 
and raised to a dull red heat. At this moment a 
current of superheated steam is injected through 
pipes Tm. By the reaction which takes place the 
sand combines with the li f the sulphate of 
lime or plaster—to form silicate of lime, and a mix- 
ture of oxygen and sulphurous acid is disengaged. 
The gases are conducted by the discharge pipe C 
through a worm R to a vessel D containing caustic 
soda in water, which absorbs the sulphurous acid and 
forms sulphates of soda. The free oxygen traverses 
the washer H containing milk of lime, which retains 
any sulphurous acid carried over with the oxygen, 
and thence to the gas-holder by a pipe. Two 
retorts A are employed in order that the washers and 
gas-holder may be supplied continuously. 

2118. Sona, E. Solvay.—l4th May, 1881. 4d. 

This consists in the facture of a ia soda, 
the process of violently agitating the bicarbonate of 
soda in the decomposing or calcining apparatus heated 
exteriorly. 

2115. InstRUMENT FOR CURLING, WAVING, AND 
Frizzino Hair, J. Careless.—14th May, 1881. 6d. 

This consists essentially of three light bars or stri 
of metal jointed together at one end, so as to 
capable of opening out from one another or of bein, 
brought parallel to one another, and so pe Hacer | 
that they may be fixed together when required. 


$3867. Pexnotpers Pens, J. G@. Hester.—6th 
September, 1881.—(Complete.) 6d. 
This ‘ists in bination with ap , open 
or bored centrally from end to end, of a reciproca ng 
ejector, adapted to confine the pen at one end, an 
— at the opposite end beyond the end of the 
older. 


SELEOTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


24'7,00'7. Vatve Gear ror Direct-actine 
George H. ds and Thomas J. Ryder, New 
York, N.Y.—Filed July 5th, 1881. 

Claim.—(1) In a direct-acting engine, the combina- 
tion, with the piston-rod and a valve and rod adapted 
to be osci or turned, of a yoke attached to the 
valve-rod and having incli upon opposite sides, 
and an arm projecting from said piston-rod and 
having horizontal projections upen opposite sides 
above the centre of the valve-rod, the under sides of 
which are i to act upon the inclines on said 
yoke, substantially as and for the purpose specified. 


hold. 


(2) In a direct-acting engine, the combination, with 
the piston-rod and a valve and rod adapted to be 
oscillated or turned, of a yoke attached to said rod 
and having inelines on its upper surface, and an arm 
projecting from said piston through and above said 
yoke, ana provided with horizontal projections on 
opposite sides and above the centre of the valve-rod, 
which overhang the sides of the yoke and are adapted 
to act upen the inclines thereon, substantially as and 
for the purpose specified. (3) In a direct-acting 
engine, the combination of the piston-rod D, the valve 
E, the rod F, the yoke I, having inclines, and the arm 
H, projecting through said yoke, and provided above 
the sides of said yoke ond above the centre of the 
valve rod with a transverse pin and rollers, substan- 
tially as specified. 
248,046. Furnace ror Burnina Straw, Edgar W. 
Loomis, Racine, Wis., assignor of one-half to the J. 
I. Case Threshing Machine Company, same place.— 
Filed June ist, 1881. 

Claim.—({1) The combination, substantially as before 
set forth, of the supplementary fire-box, the vertically 
suspended hinged flaps therein for shaking the straw 
fuel (2) The combination, substantially as before set 
forth, of the supplementary fire-box, the vertically 
suspended hin, flaps therein for shaking the straw 
fuel, and the curved rod for simultaneously operating 


said flaps. (3) The combination, substantially as 
before set forth, of the supplemental fire-box, the ash- 
pit constructed with a perforated bottom, and an 
imperforate suspended pan open at one or both ends, 
for the admission of air and to prevent the falling 
cinder from escaping. (4) The comblnation, substan- 
tially as before set forth, of the supplemental fire-box 
and the suspended grate thereof, together with the 
links for suspending and the hand-lever for shaking 
said grate. 
.069. Removas.e CyLinpeRs For Steam Pumps, 
John H. Vaile, Dayton, Ohio.—Filed 11th April, 1881, 
Claimn.(1) A removable universally-adjustable 
cylinder for pumping engines, having a double flange 
at or about its centre to form a gasket-joint, and held 


248 069 


in as set forth. 


(2) 


by locking-bolts, substantial 
‘he combination, with a removable cylinder for 
pumping engines, held in place by locking-bolts, of 


an intermediate disc or flange to form a bearing resist- 
ance for said bolts, substantially as and for the purpose 
specified. 
248,077. Sream Trap, 
Village, N.H.—Filed April 2nd, 1881. 
Claim.—(1) A steam trap composed of a close vessel 


William 0. White, Lake 


A, having a water-discharge valve C, and an inclosed 
coiled pipe or rod E, fixed at one end and bearing the 
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valve C on the other end, operating substantially as 
and for the pee herein specified. (2) The com- 
bination, with the water-discharging valve C, of a 
sey pa spiral tube E, operating substantially as and 
‘or the purpose herein specified. 
248,268. Turnine Larue, William Sellers and John 
Bancroft, Philadelphia, Pa.; said Bancroft assignor 
to said Sellers.—Filed July 19th, 1880. 
Claim.—(1) In a slide lathe, the flat-top shear having 
a vertical guiding surface and a bevelled clamping 
surface for maintaining the alignment of the spindles, 
combined with the saddle having vertical guiding 
surfaces for maintaining the parallelism of its traverse, 
substantially as described. (2) In a turning lathe 
the combination, with a puppet head, of a dead 
spindle and coned wedges which inclose, clamp, and 


release the spindle at two separate places in the puppet 
head, substantially as and for the purposes set forth. 
(3) In a turning lathe, the combination, with a puppet 
head, of a dead spindle, a clamping screw, and coned 
wedges which inclose, clamp, and release the spindle 
at two separate places in the puppet head, substan- 

y as and for the purposes set forth. (4) In a 
turning lathe, the combination, with a dead spindle, 
of a coned wedge, a clamping screw, and packing 
blocks, substantially as shown and described. 
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OCCASIONALLY we have something in hand that 
occupies a litile attention, so that all our tiine is 
not at the disposal of those who send us sheets of 

per —— to be imprinted with information 

y one of those coloured ink copying processes. 

There is something on these — sheets 
sometimes, and then we don’t mind. With the 
title or a word of it, and say two or three legible 
words on the rest of the sheet, we can make up 
something, if it is not quite what the sender 
meant ; but we should be obliged if our friends 
who use these copying processes would just look 
to see if there is anything at all on the sheets 
before they send them. 


Epps’s CocoaA.—GRATEFUL AND COMFORTING 
—*‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Ep 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many eo 4 doctors’ bills, It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready of 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Made 
simply with boiling water or milk. Sold only 
in packets labelled—‘‘ James Epps AND Co., 
Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use — 
[Apvt.] 
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THE PARIS ELECTRICAL EXHIBITION. 
No. XVI. 

Tne Department of the Ministére de la Marine exhibited 
a series of electrical machines for the investigation of the 
problems connected with the discharge of ordnance — that 
is, the velocity im to the projectile and the pressure 
developed on the bore, as well as the velocity of ‘the recoil 
of the carriage. Stress is laid on this branch of work, 
because the method of investigation might be applied to 
mechanical problems which may arise unconnected with 
gunnery. 

The investigation of the behaviour of powder ignited in 
a closed yee been undertaken by eminent chemists 
from time to time. As we all know, the combustion of the 
powder develo pressures increasing rapidly until the 
whole is consumed, when the maximum is reached, after 
which with the decrease of temperature the pressure falls. 
Noble and Abel obtained a pressure of 42 tons per 

uare inch, Much higher pressures have at times been 
pe but chiefly of a 
local character, due to 
wave action, it is thought 
in the bore ofa gun. The 
motion of the projectile— 
which increases the space 
in which the charge is 
consumed—alters the con- 
ditions of the problem, 
to say nothing of the 
rapid escape of gas 
through any openings due 
to windage or the vent. 
Under such conditions 
abstract investigation is 
not attempted, but rather 
the registry of the pres- 
sures developed, and the 
velocity imparted to the 
projectile and to the gun 
on its carriage. Until the 
last few years the inves- 
tigations were chiefly as 
to the following points :— 
(1) The velocity imparted 
to the shot at the muzzle ; 
(2) the velocity imparted 
to the gun and carriage ; 

(3) the pressure on the bore at different places, 
which was ascertained by means of Rodman’s pres- 
sure gau, This consisted of pistons inserted in 
holes drilled through the piece at different points 
having pointed ends, or knife edges, on the exterior, 
butting against copper, into which they were driven a 
certain distance by the pressure of the in the bore. 
The amount of this pressure was afterwards measured by 
forcing the point or knife edge the same distance into 
similar copper by the application of weight. The results 
of Rodman’s investigations determined the form of 
American guns, a form which has been likened to a soda- 
water bottle externally, which, forrapid burning powder, was 
approximately correct, no doubt, although the application 
of a statical standard of pressures to the question involves 
error, because velocity and momentum are always im 

to the pistonemployed. We have not noticed the work of 
Bernoulli, Robins, Euler, D'Arcy, Cavalli, Rumford, or 
others ; our object is not to give a historical account, but 
merely to arrive at the proper platform in the progress of 
this branch of investigation to enable us to discuss briefly 
some of the instruments exhibited. 

The first serious attempt to deal with the velocities at 
various points in the bore of a gun was made by our own 
Committee on Powder—vide Tux Enainerr of the spring of 
1871—by means of the chronoscope of Captain Andrew 
Noble. This instrument hardly admits of being briefly 
dealt with, and we do not propose to say more about it 
here than to point out that the chief objection that has 
been urged against it is the employment of toothed wheels 
in its multiple gear. It did very good work, however, and 
the velocities obtained by its use agreed well with the 
pressures registered at the same time. For the pressures 
Captain Noble substituted a crusher containing a 
cylinder of copper, which was set up by pressure in place 
of Rodman’s pressure gauge. 

We can hardly pass on to the examination of the forei 
instruments exhibited without observing that for the = 
termination of velocities at many points in a trajecto 
by means of one instrument, the Bashforth chronograp 
is very complete. Theoretically, Watkins’ instrument is 
beautiful. Practically, however, that of Major Boulengé 
is found most convenient for taking the velocity between 
two screens in flight. This consists of two heavy bobs 
held up ¥ electro-magnets in close proximity to one 
another. The longer and larger is sheathed in soft zinc. 
It is freed on the shot passing through the first screen. 
The second one drops on the shot reaching the second 
screen, and this one liberates a cutter which marks the 
zinc coat on the first one. The line thus cut, when both 
bobs are liberated together, being ascertained by practice, 
corrections for time occupied by the cutter, &c., are elimi- 
nated, and the work becomes so simple that velocities can 
be taken at the rate of about one every two minutes con- 
tinuously by the hour. Boulengé’s instrument is employed 
by all continental powers as well as ourselves, At the 
present moment, we believe, we have about five at work 
in the Royal Arsenal at Woolwich. 

_ To return, however, to the more ambitious work of 
oe the behaviour of charge and shot in the bore 
of a gun. 

_ In the latter end of 1871 Captain Schultz designed an 
instrument with a revolving cylinder—in fact, a chrono- 
giaph, on the smoke-blackened surface of which are traced 
zigzag or sinuous lines, made by a pen attached to the 
arm of a tuning fork. The trace itself, depending on the 
known note of the fork and the rate of revolution of the 
cylinder, tells what the latter is; the zigzags, or rather 


sinuous bends are made every five hundreth part of a 
second. The cylinder has a slow movement of translation 
in the direction of its axis, which causes the sinuous line 
to describe a spiral course. The pen is placed in circuit 
with a Ruhmkorff coil, of which the primary circuit is 
interrupted by the e of the projectile past pieces of 
iron screwed normally through the gun. Thus sparks are 
made in the secondary or induced current, which mark 
the cylinder, and which have their position afterwards 
determined and measured with the aid of a microscope. 
The following objections are urged Ld the reviewer in the 
Annales Industrielles (M. Chenut), whose description, with 
the figures, we propose to follow. The difficulty is in the 
proper starting of the tuning fork, the inconvenience of 
the short period of its duration of vibration, and the 
irregularity in the path of the spark. The last would 
hardly be expected to be serious; we remember that 
Professor Bashforth found the same difficulty when he 
employed a spark, but we believe Captain Watkin has made 
experiments showing that no such irregularity need exist. 


MARCEL DEPREZ CHRONOGRAPH. 


The Schultz chronograph has been greatly altered by 
M. Marcel Depre:. In the modified instrument, instead of 
Fomault’s current breaker a blade L is attached to an 
arm of the tuning fork—see D, Fig. 1. When at rest the 
blade L is in contact with the screw V. When the fork 
is vibrating of course contact is made and broken con- 


limit the play of the blade L when in motion. M. Mar 
Deprez, like Professor Bashforth, substitutes mechanical 
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FIG. 4.—BIANCHI’S CHRONOGRAPH 


means for the induction spark. For this he has 
a steel pen fixed on an electro-magnet, which traces an 
unbroken line on the cylinder unless the current is inter- 
rupted, when the pen is drawn slightly to one side by a 
spring, making a bend in the line on the cylinder whose 
form depends on the relative velocities of cylinder and 
pen. The lateral movement of the pen is stopped by a 
stud, so that the spiral line is moved a little to one side 
when the current is broken, and returns to its original 
course when it is made again—see Fig. 2. It may be 
seen that very light es and armatures are used. In the 
cemplete chronograph six recorders are fixed on the same 


tinually. A stud of insulating material is tube in firing a charge by placing the “conjunc- 


straight edge from the revolving cylinder. M. Dumoulin 
Froment exhibits a Schultz chronograph modified by 
Marcel Deprez, with a cylinder so long as to take twenty 
recorders, There the cylinder has no movement in the 
direction of its axis, the recorders moving instead. The 
revolution in the cylinder is prolonged sufficiently to 
enable records to be taken at points of the trajectory during 
the entire flight of a projectile. The velocity of rotation 
of the cylinder can be varied at will, and arrangements are 
made for putting the various necessary currents quickly 
in action for any special operation. F 
M Bianchi has an instrument depending on gravity, 
shown in Fig. 5. It will be seen that a weight 
P—of about 10 kilogrammes—falls between copper 
ides attached to the iron pieces T T. The weight 
ee up, is held by a hook on the movable cross 
piece M. On the horizontal bar—H in Fig. 3—on the 
weight P, are carried a number of recorders—E E in Fig. 3 
—of Marcel Deprez’s special construction—vide Fig. 5. 
The reels are 7 millimetres in diameter and 9 millimetres 
in height. The shaft A 
is attached to a spring R, 
with tension adjusted by 
the winch and crank BM. 
The pen is fixed on the 
extremity of the shaft A. 
The recorders are made to 
fix easily to the bar H. 
The spiral wires permit 
the weight and recorders 
to descend without diffi- 
culty. The recorders trace 
lines on two  smoke- 
blackened vertical planes 
of nickel, as the weight 
falls, the instants of the 
henomena being marked 
y the bends or “vs” 
made by the interruption 
of current and momentary 
action of the spring on 
the pen. The instrument 
allows of a time of fall 
of a little over half a 


second, 

To apply this to ballis- 
tic experiments a special 
“conjunctor” is used, 
which need not here be described. The desired record 
of phenomena + of charge in a gun can be 
obtained on the e or plane by proper arrangements, 
and it is said that the =>}, part of a second can be mea- 
sured. M. La Rona has an instrument for testing the 
descent of the weight by gravity. The gravity chrono- 
h may be employed to test the time occupied by an 


tor” in the electric circuit which fires the tube, and upon 
the falling weight an “interruptor” in a circuit broken 
by the actual flash of the tube when fired. b 

The measurement of the duration of combustion of a 
charge is made in a certain sense—that is to say, the 
instant when the tube is fired is recorded, and that when 
the projectile begins to move. This interval is found to be 
about =}, of a second. 

The recoil of the piece and the time of through 
the bore of a piece are of course suitable questions of 
investigation for the gravity instrument. 


THE FOUNDATIONS OF MECHANICS. 
By Wa rer R. Browne, M.A. 
No. IV. 

53. Measurement of Motion.—I have already observed 
that we cannot speak properly of the quantity of a motion, 
but only of its intensity, and that to the intensity of mo- 
tion has been given og i name of velocity. Now, 
when we say that one y has a greater velocity than 
another, we simply mean that it is passing through a 
greater distance than the other in the same time. But 
8 and time are both capable of measurement. Hence, 
if we can measure any interval of time, during which we 
know that the velocity remains constant, and can also mea- 
sure the interval of space which a body travels over during 
that time,* then the ratio of the space to the time, as 
thus given, is a “— measure of the velocity of the body. 
If we are sure that the velocity does not alter appreciably 
during a unit of time, ¢.g., one second, it is convenient to 
take that as the interval of time in all cases; and we 
then measure velocity by the s passed over in one 
second. But in practice nearly all velocities are constantly 
varying, and then we must adopt the usual mathematical 
expedient, and assume an interval of time so short, that the 
variation of velocity in that interval vanishes. If s be the 
symbol for space, and ¢ for time, the symbolical expression 
for velocity will then be, by the ordinary notation of the 


differential calculus, 


54. Measurement of Matter.—With a view to this object, 
Newton, in the introduction to the “ Principia,” introduced 
the well-known conception of “mass,” and in this he has 
been followed by all subsequent writers. Probably many 
students have felt some difficulty in studying this conception, 
from the apparent obscurity as to its measurement. Mass, 
according to Newton, is the quantity of matter in a body, 
and is the product of its volume and its density. As 
volume and density are both things of which we have a 
tolerably clear coneeption, this Se assists us, no 
doubt, in arriving at an idea of mass as a thing; but as 
we have no direct means of measuring density, it fails to 
establish a definition of mass as a term. Newton accord- 
ingly states explicitly that mass is to be measured by 

* If we measure the space by the distance between two points, as is 
usually the case, we must take care to see that these points have neither 
of them altered their position, du or since the motion, with reference 


as absolutely fixed, ¢.g., in terrestrial mea- 
surements, to the earth on which we stand. 
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weight ; but he gives nothing but experimental evidence 
to support this statement. On our definition. of matter 
the question becomes perfectly clear. Matter being defined 
(for the purposes of this treatise) as a collection of like 
centres of force, the quantity of matter in a given volume 
simply means the number of centres of force contained in 
it, just as the quantity of shot in a given bag simply 
means the number of pellets. This then would be the 
absolute definition of mass; and the absolute mode of 
measuring mass would be to count the number of centres. 
But from their immense multitude and smallness this is 
impossible, and some more practical method is to be sought 
for. Now since all centres act on each other alike, and 
with forces which are the same at the same distance, it 
follows that if we can isolate a point, or centre of force, 
and place it so that it is at practically equal distances from 
all centres in a body, then the force which the body exer- 
cises on this point will be simply the force due to one 
centre multiplied by the number of centres, and therefore 
will be proportional to that number. The force exercised 
between the point and the body would then be a measure 
of the body’s mass. Now we cannot isolate a single 
centre, but practically we can treat the earth as a standard 
isolated body for this purpose, and we measure the mass 
of any other body by the force existing, under standard 
circemstances, between it and the earth—in one word, by 
its weight. 

55. Measurement of Force.—We have seen that the solar 
system, considered mechanically, is a collection of like 
centres of force or points, acting on each other by like 
laws, which vary with the distance. Let us now consider 
a single point, as related to any number x of other points, 
which are all at the same distance from it, and form, in 
fact, an element of the surface of a sphere, of which it is 
the centre. It is evident that the force existing between 
any one of these points and the first point will be the 
same ; and therefore the total force acting between the 
first _— and the element will be proportional to the 
number 2 of points, i.e., by the last definition, to the mass 
of the element. If these forces are left to themselves, then, 
taking the central point as fixed, the element (since force 
causes motion) will move towards it or from it with ever- 
increasing velocity. But suppose another force to act 
directly upon the element hs keep it at rest, or moving 
uniformly : then this force must balance the force existing 
between the element and the centre, and therefore it must 
be proportional to the mass of the element. Hence we 
see that where the velocity is unaltered force varies as 
the mass. But we have already seen, from the detinition 
of Force, that when the mass is unaltered force varies as 
the velocity caused in a given time. Hence, by the ordi- 
nary law of proportion, when both are altered, forces vary 
as the mass acied upon multiplied by the velocity caused 
in a given time. Now the product of the mass by the 
velocity of a body is called the Momentum, and forces 
when they act to produce motion in bodies are called 
Moving Forces ; and we may therefore state the conclusion 
at which we have arrived by saying that Moving Forces 
are measured by the momenta which they generate in a 
given time. This is the principle laid down by Newton 
in Definition VIII., and in many later works announced 
as the Third Law of Motion. 

56. On this system, the proper, or absolute, mode of 
measuring force would be to isolate two centres of force, 
place them at the unit of distance from each other, and 


observe the value of ts at the first instant after they 


began to move. This would form an absolute elementary 
unit of force; and the force acting between a centre of 
force and a body, in any other case, would be found by 
multiplying this absolute unit by the number of centres in 
the body—in other words, by its absolute mass—and by the 
function of the distance which expresses the law of the forces. 
It is obvious that this process is impossible. As in the 
case of mass, we must resort to the standard furnished us 
by the earth on which we live. We begin by taking a 
certain piece of matter—such as the standard pound at 
Greenwich—which we agree to regard as a unit of mass. 
The weight of this pound, taken at Greenwich—since the 
force exercised by the earth may differ at different places 
—we take as the unit of weight. Any force, so long as 
it prodvces no motion, is measured by the number of 
such pounds which it will support—in other words, by the 
number of units of weight which it will balance. This is 
the measure of statical force, and its unit is the weight of 
a pound. 

57. Again, if we consider forces as acting always on a 
unit of mass, and if we sup that there is no force 
acting in the opposite direction, then these forces will be 
measured simply by the velocities which they generate in 
a given time. This is the measure of Accelerating Force, 
and its unit is a unit of velocity generated in a unit of 
time. In England the unit of velocity is 1ft. per second, 
and since gravity, or the attraction of the earth, generates 
a velocity of 32°2ft. per second in one second, we say that 
the value of the accelerating force of gravity is 32°2. 

58. Thirdly, if forces act on different masses, and pro- 
duce motion in them, then the forces are measured by the 
product of the mass and the velocity, or by the momentum 
eet ina unit of time. This is the measure of Moving 

orce, and its unit isa velocity of 1ft. per second, generated 
in a mass of 1 1b. weight. Here, as before, we must 
consider that there are no forces acting in the opposite 
direction. In other words, the measure of moving force 
is only the measure of the unbalanced part of a force. 
The balanced part of a force is to be measured by statical 
standards only. 

59. It remains to say a word about the relations of 
Mass to moving force. Since moving force is mea- 
sured in any particular case by the mass moved, and 
by the velocity generated in a second—which latter is 
always 32°2, or g—the moving force of gravity on a mass 
M will be represented by Mg. But the statical and moving 
force must clearly be proportional to each other, since 
they are the same things acting in different ways; and 


hence, if W be the weight of the body in pounds, we 
must have W = C Mg, where C is a constant. It is 


convenient to make this constant unity, so that we ma 
write W = Mg; and this is done by assuming the unit 
of mass—which has not been fixed—to be the mass 
of — of 1 lb., instead of simply the mass of 1 Ib., as 
would otherwise seem more natural. 

60. Lawsof Motion.—We have now defined the things with 
which our science is mainly concerned—Motion, Force, and 
Matter—and have shown how each of these is in practice 
measured with sufficient accuracy to make a true science of 
them possible. Weare thus at last in a position to go 
ew and consider the leading principles of that science 
itself. 

61. Newton, when he arrives at the same point in the 
“ Principia,” proceeds by laying down three “ Axioms on 
Laws of Motion,” which, though not actually discovered 
by him, have ever since borne his name. These, literally 
translated from his own words, are as follows :— 

“1st Law of Motion.—Every body continues in its con- 
dition of rest, or of uniform motion in a straight line, 
except in so far as it is compelled by impressed forces to 
change its condition. 

“2nd Law of Motion.—Change of motion is proportional 
to the moving impressed force, and takes place sei the 
straight line in which the force is impressed. 

“3rd Law of Motion.—Reaction is always op’ 
equal to action ; or the mutual actions of two 
always equal, and in the opposite directions.” 

62. Newton gives these laws as independent axioms, 
and merely adds proofs, or rather illustrations, drawn 
from experience. But in the case of the first I have 
already shown that it flows directly from the definitions 
of force and motion, combined with the universal truth 
which has been called the Principle of Conservation. 
This places the law on a much more satisfactory basis than 
it occupies when regarded as an independent fact, proved 
only by experience. I have now to show that the same 
or a similar basis may be found for the other two laws. 
As enunciated, the second law of motion seems at first 
sight to be nothing more than the principle that force is 
proportional to the velocity which it generates, expressed 
in another form. But Newton adds to the enunciation a 
very important scholium or explanation, which may be 
translated as follows:—“If a force generates a certain 
motion, then double the force will generate double that 
motion, triple the force triple that motion, and that 
whether it be impressed at the same time and instantane- 
ously, or gradually and successively. And this motion (since 
it is always directed in the same straight line as the 
generating force), if the body was already in motion, is 
added to the previous motion where itis in the same 
direction, or subtracted from it where it is in the opposite 
direction, or is obliquely combined with it if the directions 
are oblique, and is compounded with it according to the 
direction of each.” 

63. It will be seen that Newton here contemplates, as a 
fact involved in his second law, though not explicitly 
stated, that each force acting on a body will produce its 
full proportionate effect of motion, whatever other forces 
or motions the body may be subjected to at the same time ; 
and this fact has naturally come to be looked upon as the 
new and essential truth contained in the second law, so 
that it has been gradually included in, and finally has 
entirely usurped, the enunciation of the law, which, in 
Goodwin’s “ Course of Mathematics,” for instance, stands as 
follows :—* When any number of forces act upon a body 
in motion, each produces its whole effect in altering the 
magnitude and direction of the body’s velocity, as if it 
acted singly on the body at rest.” 

64, At first sight this may appear to be something like 
atruism. If forces are only known to us by their effects, 
z.e., the motions they cause, then a force, or any part of a 
force, which in consequence of the motion or other condi- 
tions of a body does not produce its effect, is the same 
to us as if it did not exist—in other words, if a force is 
recognised at all, it must produce its effect, because it is 
only by the effect that it is recognised. But this view is 
doubly fallacious. In the first place, there are forces which 
we recognise otherwise than by their effects, namely the forces 
which we oyrselves exert. And in the second place, the 
law practically asserts that there are constant forces, always 
acting alike, and whose effects are the same whether the 
matter on which they act be in motion or at rest, and 
whether or no other forces are also acting upon it. For 
instance, it asserts that the weight of any body is such a 
constant force, and will always have its full effect ; so that 
a bullet will fall exactly as far towards the earth in one 
second, whether it be simply dropped from the hand or 
fired horizontally out of a rifle. This is, no doubt, an 
essential point to be cleared up, before any problems which 
involve the action of force are considered ; but when thus 
stated, it is at once seen that it is a necessary consequence 
of our definitions, and of the principle of conservation. 
For if the law did not hold—if a force were hindered from 
having its full effect by circumstances, such as the presence 
of othercauses—thiscould only take placein two ways : either 
the force would not act so as to produce its effect, or the 
effect, being produced, would of itself die away. Now the 
first of these suppositions is against our definition of 
matter, which asserts that the forces do not vary with the 
time, and must, therefore, be always the same if the dis- 
tances be the same; and the second is against the principle 
of conservation, which asserts that effects live. ence the 
second law of motion is not an independent principle, but 
a necessary consequence of facts already arrived at. 


65. The same may be said of the Third Law. Since any 
eentre of force acts on any other with a force which is 
always the same if the distance be the same, and since the 
distance between two centres must be the same in which- 
ever direction it is measured, it must follow that if either 
of these be called the Action, then the other, or the Re- 
action, must be equal and opposite to it. The same holds 
true of the action between any centre and a group of 
centres, or a body ; and similarly of the actions between 
one group of centres, or body, and another. Thus the 
Third Law follows at once from the definition of Matter. 


ite and 
ies are 


But it is necessary to point out, even at the outset, that 
we must be capable of analysing the action between any 
two bodies into the actions between the individual centres 
of which they are composed, and of calculating the sum of 
these actions, before we can say what the net action and re- 
action between two given finite bodies really is; and this 
nis woeagmo which can rarely be fulfilled in practice, 

es much caution requisite in the application of the 
law. Thus when a shot strikes a target, the forces of 
action and reaction induced by the shock are no doubt equal 
and opposite ; but their exact nature of distribution who 
shall calculate? Most of the cases which are cited as illus- 
trations of the law are so under special circumstances only, 
Thus Newton himself uses the illustration of a horse draw- 
ing a cart; but in that case the reaction and action, as 
represented by the pull at the two ends of the trace, are 
equal only when the horse and cart are alike moving with 
uniform speed. If, for instance, it were true at the com- 
mencement of the horse’s effort, so that his pull at one end 
of the trace was always counterbalanced exactly by a re- 
sistance at the other, it is clear that the start would never 
take place at all, As a matter of fact, the traces are al- 
ternately tightening and slackening continually, and the 
times during which the speeds of the horse and cart are 
really the same are probably indefinitely short. The other 
illustration used by Newton, which is that of the finger 
pressing a stone, is less liable to mistake, since then no 
motion takes place ; and, in fact, it is only in the domain 
of statics that the law can be used without much circum- 
spection. 


SOCIETY OF ENGINEERS. 


THE CONSTRUCTION OF BREWERIES. 


Ar a meeting of the aw of Engineers, held on Monday 
evening, December 5th, in the society’s hall, Victoria-street, 
Westminster, Mr. Charles Horsle » president, in the chair, a 
paper was read by Mr. W. Barns Kinsey, ‘‘ On the Arrangement, 
Construction, and Machinery of Breweries.” The author first 
stated the general principles which should govern the arrangement 
of the buildings and machinery of breweries; he then treated the 
subject of wells and water, and afterwards described the machinery 
used in the operation of brewing, which he divided into six sections, 
namely, pumping, grinding, washing, boiling, cooling, and fer- 
menting and cl ing. In choosing the site of a brewery, the 
author observed, the water supply should be first considered. The 
situation must be open and airy, out of the influence of gasworks 
or noxious trades, and the drainage perfect and ventilated through- 
out. The various utensils should command one another where 
possible, and advantage taken of sloping ground. The carriage of 
material to and from the brewery is important ; a railway siding 
or canal alongside would therefore bean advantage. It is advisable 
to place the coolers, coppers, and hop-back in a distinct building, 
so as to keep the brewery free from steam. The tun-room should 
have its windows facing the north, and be built with hollow walls, 
the roofs being boarded, felted and tiled; slab plaster is better for 
ceilings, being lighter and more durable. Concrete forms an excel- 
lent material for walls, floors, and cellarage. Wells and water ; 
good water is essential to a brewery, the constituents being of im- 

rtance, whether the beer to be brewed has to be used speedily or 
Fept for a prolonged period. The absence of saline matter renders 
water unfit for brewing. The position of the well should be 
governed by the surroundings, and every care taken to prevent 
percolation of drainage or surface water, which generally contains 
organic matter. This may be accomplished by lining the well with 
cast iron cylinders, or with concrete, or concrete tubes, or by boring 
from the surface and lining the bore with cast iron pipes, telescop- 
ing one witbin the other, and testing the quality of water at various 
depths, the space between the various pipes being afterwards filled 
in with cement. 

The water, or “‘ liquor,” has nearly always to be ps , and in 
some cases the wort or beer also; the pumps should always be 
large enough to save the machinery from being worked for pum 
ing only. The water is stored ina vessel called a cold liquor back, 
which should be the highest utensil in the brewery. It is essential 
to have the natural cohesiveness of the grain destroyed in such a 
way that the water may have free access to every particle. 
Various methods have been tried, but crushing between rollers is 
preferred. It has been found in practice unadvisable to construct 
mills for crushing more than thirty quarters per hour, and in large 
breweries there are therefore pret mills. Mashing is the most 
important part of brewing, as by it the brewer extracts the sac- 
charine principle from the malt. It differs somewhat according to 
the use to which the worts are to be put. It is performed in a 
vessel called a mashtun, generally constructed of oak staves with 
Danzig fir bottom. In position it should be commanded by the hot 
liquor back or copper, and be fitted with a mashing apparatus 
either self-acting or worked by steam-power. The wort is boiled 
both by steam and direct fire heat, and it is a debated point which 

tem is the best. It would seem that for a soft brewing liquor 
the fire copper is the best, while the steam copper, from its ease of 
manipulation, cleanliness, and convenience of erection, has much 
to recommend it. The wort, after boiling, is discharged into a 
vessel called a hop-back, which is fitted with a false bottom for the 
purpose of straining it from th> hops; it then either runs or is 
pumped into the coolers. ese coolers are rectangular shallow 
vessels, generally constructed of Danzig deal; they should be 
placed in an airy situation, with movable louvre boards at the 
sides if ible. As they would require to be of large area if 
depended upon entirely for cooling, they are supplemented by a 
refrigerator, which is either of horizontal or vertical construction, 
the wort passing through or over thé surface of pipes or chambers 
in a thin stream, the cold water circulating within the appare tus. 

The fermenting tuns may be either round or square, and made of 
oak, Danzig fir, or slate ; the wort runs into these vessels from the 
refrigerator, and yeast is added. It is important to keep an even 
temperature during fermentation ; every tun is therefore fitted 
with an attemperator, coils of copper 
which water is made to circulate. Skimming has nm much 
practised of late years, by which means the fermentation is 
completed, or very nearly so, in the fermenting tun. This is best 
accomplished by means of a skimming apparatus, which collects the 
yeast into a trough below. The tuns must be sufficiently above 
ground to enable cleansing casks to be placed beneath. These are 
required, when the beer is not skimmed, to remove the particles of 
yeast and glutinous matter that are held in mechanical suspension, 
and which, if allowed to remain, would cause acetous fermentation, 
In some breweries union cleansing casks or pontos are used for this 
purpose. Yeast presses or filters, cask lifts, cask washing, and 
steaming apparatus, and sack hoists and elevators for malt and 
hops, are part of the necessary plant of a brewery. Lastly, 
the engines and boilers should be of ample power, and of the 
simplest construction, the Lancashire double-flued boiler being the 
most suitable for brewery work. 


THE VIENNA CIRCULAR RAILWAY. 


We give at page 436 views of stations on this line, our descripd 
tion of which we shall resume in an early impression. Our 
engraving this week may be regarded as supplementing that 
published on page 418. We describe it next week. 
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RAILWAY MATTERS. 


An American company is making proposals to the Transvaal 
Government to construct the Delagoa Bay Railway. It is reported, 
says the Colonies and India, that England has offered to give the 
telegraph line to the local Government. 

In our impression of the 28th October, we referred to a new 
tramway locomotive made under the patent of Mr. Matthews, of 
Victoria-street, Bristol, at the Kingsbury Ironworks, Ballspond. 
This locomotive was sent to Liverpool for competitive trial, and we 
are now informed that the engine has been running in Liverpool 
with very successful results, 

Art the conclusion of his report on the accident which occurred 
on the 15th October last between Blaenau-Festiniog and Tan-y- 
Grisiau, on the Festiniog Railway, when part of the train left the 
rails near a diamond point, Major Marindin remarks that ‘ this is 
the first accident to any passenger train which has taken place 
upon this line since it was opened more than sixteen years ago.” 

M. Papon, a deputy for the department of the Eure, has intro- 
duced into the Chamber of Deputies a bill for the immediate pur- 
chase of the whole of the French railways by the Government. 
The scheme provides for the division of the great lines into sections 
of 2500 kilometres, each of which is to be managed by a company 
under the general ce ng of the Ministry of Public Works. 
M. Papon’s proposal is already ting with iderable 
opposition as it ought. 

THE construction of the Canada Pacific Railway is being rapidly 
ushed on, and the “‘ grading ” is complete as far as Gopher Creek, 
Fety miles west of Brandon. During the month of September an 
average of over three miles a day was “‘ graded,” or an aggregate of 
ninety-three miles. From October 19 to October 24—five days— 
nine miles of track were laid, or an average of nearly two miles a 
day. One hundred miles of the southern and western branches 
will be ready for the ties and —— early in the spring. It 
is expected that the harvest of southern Manitoba will be carried 
next year by rail. 

Tnk Marseilles correspondent of the Daily News writes that 
several Frenchmen, living at Sfax, in Tunis, have formed them- 
selves into a committee, under the presidency of Dr. Fernand 
Laffitte, with the intention of carrying out the suggested railway 
across the Sahara. A superior commission has been appointed to 
examine the means of uniting the Senegal with the Niger and 
Algiers vith Timbuctoo by a railway, and of uniting by a combina- 
tion of railways the two large African colonies, However, the 
Trans-Sahara Railway will give access only to a very limited part 
of the Soudan. 

A seEkiovs landslip took place last week on the Great Northern 
Railway, near the Hose Tunnel. The cutting at this spot runs 
through a hill, and the embankments in some instances reach a 
height of 60ft. A luggage train had just passed through when one 
side, for a distance of 80 yards, suddenly slipped down. The effect 
is described as singular. The soil, which had been weakened by 
the weather, rushed underneath the metals, raised them toa height 
of 10ft., and threw them to the opposite side, thus entirely 
demolishing and blocking the line. It is estimated that 10,000 yards 
of the material had slipped, and very large gangs of men have been 
employed night and day in removing it. 

Tuer Midland Railway has refused, it is said, to carry the new 
big bell for St. Paul’s from Loughborough to London, on account 
of its weight exceeding the carrying powers of any of their 
trucks. The Colonies and India thinks that the directors of this 
and other English railways might take a hint from the “cars” 
employed on the Canadian railways, where a ‘‘new combination 
box-car” has lately been introduced which will carry 30 tons of 
freight. It lately took a load of 9800 bushels of wheat, weighing 
48,000 lb., the whole of which was unloaded in one minute ; after 
which it carried 16,080ft. of green lumber, weighing 70,000 lb., in 
one journey; and followed this up by taking the enormous load of 
1000 bushels of barley. 

In reporting on the collision that occurred on the 24th October, 
at the Pannal junction, on the Leeds and Thirsk branch of the 
North-Eastern Railway, between an express passenger train, 
travelling at high speed, and a goods train which had been 
approaching the junction from an opposite direction, Col. Yolland 
says: ‘ There is not any doubt whatever that the collision was 
entirely due to the gross carelessness of the engine-driver of the 
om train engine, in having run forward until his engine stood 

‘oul of the down passenger line of the short connecting branch line 
to Crimple junction. Many similar collisions have been occasioned 
by engine drivers continuing to run forward, in the expectation of 
thesignals standing against them being taken off at the last moment.” 

From the report on the accident on the Great Western Railway 
referred to below, it appears that it is considered safe to 
work the block system with a much less margin of safety 
than is considered necessary upon many other lines. Under 
their regulations “‘ line clear” without any reservation or caution 
can be given when there is an ebstruction on the line a certain 
distance, specified in each separate case, inside the home signal, 
which distance in the case of Ely was 107 yards. Upon some 
lines, in such a case, the line would have been blocked, and on others 
the train would have been allowed to move forward only with a 
caution. As at present worked, the block regulations upon this 
line do not sufficiently provide for the safety of the public. 

In reply to a correspondent enquiring as to the gauge of Ameri- 
can vltinen the Railroad Gazette says that the ‘‘ Travellers’ 
Official Railway Guide ” gives the name of each railroad company, 
preceded by figures giving the gauge of the roads. While the 
4ft. 10in. gauge has almost pletely disappeared, there is an 
enormous mileage of 4ft. 9in. road, including the whole immense 
system of the Pennsylvania Railroad Company, from New York, 

Itimore, and Washington in the East, to Chicago, St. Louis, 
and Louisville in the West, and several other important roads, 
There are some also of 4ft. 9}in. and 4ft. 94in. gauge. The 
changes that have been made in reducing the difference between 
the 4ft. 10in. and the 4ft. 84in. gauge have generally been made 
gradually, and it is not easy to trace them always ; the more so as 
companies whose tracks are fitted for standard gauge often report 
them of 4ft. 84in. gauge, when in fact they are 4in. or fin. wider. 

THarT the value of continuous brakes depends upon the intelli- 
gence and quickness of the man into whose hands the brakes are 
placed is shown by the collision which occurred on the 19th 
October, at Ely station, near Cardiff, on the Great Western Rail- 
way. In this case as the 7.15 a.m. down goods train from Cardiff 
to caer was crossing to the down line from the up line at Ely 
station, having been shunted to allow a down passenger train to 
ae it was run into by the 2.45 a.m. up Irish express train from 

ew Milford to Paddington, which was running about 2} hours 
behind time, the Irish packet having been delayed - 4 bad weather. 
The point at which the driver of the express states that he first saw 
the home-signal at danger is no less than 670 yards from the point of 
collision. As Major Marindin says in his report, it was quite 
apparent either that the driver did not take steps to stop his train 
so soon as he says he did, or that the continuous brake with which 
a large proportion of the train was fitted did not act well. Major 
Marindin made three experimental runs with a train similar in all 
respects to that which was in collision, applying the brakes, &c., 
at the point indicated by the driver as that at which he had done 
so upon the day of the accident, and the following are the results : 
First run—Speed 514 miles an hour. Engine reversed, and tender 
brake only applied. Train ran through Ely station at 18 miles 
an hour, and stopped in 584 chains. Second run—Speed 52 miles 
an hour. Engine reversed, steam brake on engine and tender 
brake applied. Train a 33 yards beyond the point of col- 
lision. Third run—Speed 46 miles an hour. Engine reversed, 
steam brake on engine, tender brake, and vacuum brake applied. 
Train stopped in 262 yards, It thus appears that the driver did 
not take action so soon as he states that he did, and probably 
not until within 300 yards of the point of collision, 


NOTES AND MEMORANDA. 


THE surface of cast iron may be softened for turning or planing 
by immersion for twenty-four hours in a solution of one part 
aquafortis to four of water. 


GLYCERINE, with a few drops of alcohol, is better than most oils 
for oilstones. For sharpening very small tools such as gravers 
nearly all glycerine, or glycerine with the addition of but a few 
drops of alcohol, is best. 

M. Movcuez, director of the Observatoire in Paris, is making 
arrangements for taking meteorological observations at an eleva- 
tion of 2300 metres by means of a captive balloon. The balloon 
will be charged with ordinary coal gas. These observations are 
intended to facilitate the calculation of atmospheric refractions. 

THE following figures, giving the yield per acre on Australian 
farms, are of interest :—The average of wheat per acre was 14) 
bushels, being one bushel less than the year before. Maize stoo 
at 35 bushels per acre, one-third of a bushel less; barley, at 20 
bushels, or 14 bushels less; oats, 19 bushels, being 4 bushels less; 
potatoes, 2% tons, as against 3}; and hay, 4 ton. 

On Saturday last the centre arch of a bridge over the Lune, 
known as Caton Penny Bridge, near Lancaster, fell with a crash. 
The bridge was built by private enterprise about seventy years ago, 
and consisted of three arches. It has been in a dangerous condition 
for the past two years, and about twelve months ago all vehicular 
traffic over it was stopped. Last session a clause was inserted in an 
Act of Parliament authorising the justices to rebuild the bridge at 
the expense of the county. 

Ir has long been taught that humid air acts as a conductor of 
electricity. Recent experiments of M. Marangoni throw doubt on 
this, for he finds that a Leyden jar heated so as to prevent conden- 
sation of moisture on its glass walls and thus arrest surface con- 
duction gives as long a spark as in the driestair. When, however, 
the precaution of heating the walls of the jar is not taken, the 
moisture condenses on the latter, and forming a thin film of water, 
causes a silent discharge which might be mistaken for a slow dis- 
charge through the conducting air. 

THE addition of kerosene oil will greatly assist in preventing 
sperm oil from gumming. Calvert's Mechanics’ Almanack says :— 
“Thoroughly mix 100 ee oil with 4 parts chloride of lime and 
12 of water. Now add a small quantity of the decoction of oak- 
bark, to destroy all traces of gelatinous matter still remaining, and 
allow the impurities to settle. Next, agitate the clear part with a 
little sulphuric acid, settle once more and wash to remove the acid, 
which should never be permitted to exist in any oil used on 
machinery. If oil becomes rancid, boil it along with water and a 
little bicarbonate of magnesia for fifteen minutes or so, until it 
loses its power to redden litmus paper.” 4 


A Goon deal of correspondence has recently appeared in Ameri- 
can papers on chilled iron lathe tools, which, it seems, are largely 
used in the Altoona shops of the Pennsylvania Railway Company. 
Two of the cast iron tools used at Altoona have been sent to the 
Franklin Institute. A correspondent of the American Engineer 
says :—‘‘I saw them in use under feeds and cuts that would 
demoralise steel tools, especially on bard sand corners in castings, 
and am told that the piecework hands use them in preference to 
steel.” These chilled iron tools are said to be made of a special 
mixture as follows :—3950 lb. ‘* Clove Spring” No. 3 iron ; 1400 Ib. 
good railway scrap; 2501b. steel rails. We do not know what is 
the characteristic of “Clove Spring,” but it is probably a close grey 
iron, 

Mr. Henry Hussey VIVIAN has found that the one-thousandth 
part of antimony converts first-rate best selected copper into the 
worst conceivable, so bad as to be only fit for brass, and that one 
four-thousandth part makes it unfit for anything but inferior brass 
purposes and below the quality known as tough ingots. He dis- 
covered that one eight-thousandth part reduces it from ‘best 
selected” to “tough ingot” quality, and that one sixteenth- 
thousandth sensibly deteriorates the copper. Mr. Vivian states 
that one-thousandth part of nickel, cobalt, bismuth, arsenic, or 
phosphorus reduces ‘‘ best selected ” to “‘ tough ingot,” while nickel 
and arsenic in combination and mixed in the proportion of one five- 
hundredth make copper unfit for brass, thus showing that two sub- 
stances in combination may produce a far more hurtful effect than 
either of them separately. 


THE following recipes for coppering and bronzing zinc are said to 

produce very good results :—Prepare a solution of 15 parts of blue 
vitriol and one of 19 parts of cyanide of potassium, then mix both 
solutions together. Incorporate this liquid well with 160 parts of 
pipe clay, and rub the resulting semi-fluid mass, by means of a 
inen rag, on the previously cleaned object. For bronzing, take 
15 parts of verdigris, 19 of cream of tartar, and 30 parts of 
crystallised soda, reduce them to powder, and dissolve them in the 
necessary amount of water. Mix this liquid together with 160 
parts of pipe clay, and then proceed as above directed. Another 
process is as follows:—Take 15 grammes of blue vitriol, 20 of 
calcined soda, and mix them well with 32 cubic centimetres of 
glycerine, and mix the paste obtained with 80 grammes of pipe- 
clay. It is then ready to be applied as before stated. 


A SIMPLE form of photometric balance has been invented by 
M. Coulon, who ralls it an athermanous photometer, as being 
acted on only by luminous rays. Its principle is that a radiometer, 
whose temperature is constant, turns solely under the influence of 
light. The apparatus consists of a radiometer bulb fixed in the 
middle of a cube-shaped metallic case, having four lateral aper- 
tures, closed with glass, through two of which light can be sent 
horizontally, traversing the bulb, while the two others allow obser- 
vation of the bulb. ‘The case is filled with water, which, through 
four vertical tubes, screened from the bulb, and surmounting spirit 
lamps, is heated to a temperature above that of the radiant heat of 
the sources to be measured—in, practice about 100 deg. suffices. 
The bulb contains, in vacuo, a disc movable round a vertical 
axis; the half disc on one side of this axis being black on its two 
faces, the other white. When a single source of light acts on the 
bulb from one side, it attracts the white half and repels the black, 
so that the disc turns edgewise to the light, and presents one side 
to the observer. If cuales equal light act simultaneously on the 
other side and at the same distance as the first, the counteraction 
results in the disc presenting its sides to the light, its edge to the 
observer, Where unequal lights are compared, one may always, 
by shifting one of them, bring the disc into the second position 
just specified, and by then measuring the distances, ascertain the 
ratio of the intensities. 


IN a report on rivetting in locomotive boiler work, made by a 
committee of the American Master Car Builders’ Association, we 
find the following. The operation of ‘‘ driving” rivets consists in 
placing a set on the end of the rivet, and sledging it down to form 
the head, the operation requiring two men to sledge, one to hold 
the set, one to manage the holder, and a boy to heat the rivets. 
“The rivet is not struck direct by the sledges at any time during 
the operation of driving, but the head is formed entirely by 
driving the set down squarely on the end of it. To drive a rivet 
requires about twentv-four blows with the 9 lb. or 10 lb. sledges at 
the rate of about eighty blows per minute ; a flatter, with a face 
about 1}in. square, is then placed on the lap alongside the rivet, 
and given five or six blows to close the sheets together ; the set is 
then placed on the rivet-head again, and given five or six more 
blows and the rivet is finished; the whole operation of driving 
requiring about thirty-five seconds of time to the rivet. In prac- 
tice we find that a rivetting gang will drive in the seams of the 
shell of a boiler, an average of thirty rivets per hour, or 300 per 
day, and in the seams of the fire-box, in throat and back sheets, 
dome, mud-ring, braces, &c., an average of about twenty-two 
rivets per hour. This includes the time necessary for taking out 
bolts, drifting holes, adjusting the tools and the work. In hand 
rivetting two rivetters will drive, on an average, ing the 
whole boiler, only about 125 rivets per day, or 124 per hour. 


MISCELLANEA. 
THE 81-ton gun has been successfully landed at the Admiralty 


pier, Dover. 

EXPERIMENTS with the electric light, with a view to street 
illumination, have been made in Adelaide. 

THERE are now a hundred telephones in operation in Sydney, 
constructed and maintained by the Telegraphic Department. 

THE deep drainage system is being carried out in Adelaide. Out 
of a sum of £200,000 voted by Parliament, £166,000 has been 
expended. 

THE defence works which have been for some time in progress at 
Landguard Fort, near Felixstowe, have now been substantially 
completed. The works have been carried out under the direction 
of Major Bowe, R.E. 

WE have received a copy of Calverts’ Mechanics’ Almanack and 
Workshop Companion for 1882, which, as usual, contains a great 
quantity of information very useful not only to artisans and 
apprentices, but to many others. 

THE committee announce that the new inventions not patented, 
exhibited at the Smoke Abatement Exhibition, are protected by 
special provisions of the Board of Trade. They also state that 
inventors having apparatus of which models cannot be prepared in 
time for exhibition may send in drawings of the same. 

THE steamship India, the last addition to the fleet of the British 
India Steam Navigation Company, constructed by Messrs. William 
Denny and Sons, of Dumbarton, is 4065 tons burthen, and the 
dimensions are—length 390ft., breadth 42ft., and depth 31ft. She 
is propelled m engines of 3000 indicated horse-power, and main- 
tained on trial a mean speed of 144 knots. 

THE man who will render cranks unnecessary will confer a boon 
on the nation. Ina few years cranks cost nearly as much as some 
of theshipsthat waat them. Serious cracks were discovered last week 
in the necks of the midship high-pressure crank of the Jumna, as 
well as in the after crank. A spare crank is always kept in hand 
at Portsmouth, but, though it been determined to work night 
and day to get it ready, the fitting of the excentrics and other parts 
will take about a month to complete. 

THE Barnsley Town Council have resolved to continue the 
electric lighting experiments for twelve nights longer. There was 
a mishap at the commencement of the experiments, when the 
engine would not work. A member of the Council stated that he 
found the men in charge of the engine ‘helplessly and danger- 
ously drunk ;” that an obstruction had been placed in the chimney, 
and that, on a second occasion, the water taps had been tampered 
with, so that they could not be properly turned. 


IN our notice last week of the Smithfield Club Cattle Show, we 
omitted to refer to the show catalogue. This was not an inten- 
tional omission or slight, because we think that some reference 
should be made to the results of labours bestowed on a good 
catalogue, and especially one of the articles exhibited in a show of 
such importance as is the yearly collection of machinery in the 
Agricultural Hall. We therefore hasten to supply the omission, 
for as a catalogue of such an exhibition it is without exception the 
most incomplete, badly arranged, and useless catalogue published 
for any purpose. 

A SERIES of experiments is being carried out at Portsmouth with 
the object of selecting the best dynamo machine for the working 
of “‘ search ” lights on board ship. ‘Three machines are under trial. 
The D Gramme, which supplies a single light of 20,000-candle 
power; the C T Gramme machine, which provides two lights of 
10,000-candle power each, but which can i 
give a single powerful light equal to 22,000 candles; and a new 
Brush machine, which supplies a stronger search light, but with 
additional engine power. Each machine is driven for four hours, 
and careful observations are made for the purpose of ascertaining 
the respective horse-power required—diagrams being taken every 
quarter of an hour—the amount of resistance, the consumption of 
fuel, and the comparative illumination of the lights. 

A FATAL accident occurred at Hatfield House, the residence of 
the Marquis of Salisbury, which is lighted with 117 lights, partly 
on the Brush system, worked by an engine of 16-horse power, 
placed in the sawmills some distance from the house. For some 
distance the line wires are run along the garden wall, three feet 
from the ground, and for some distance are not protected. A few 
days ago a labourer was at work in the garden, assisting to lay a 
telephone wire, and was sent to ease the wire at the corner of the 
brickwork to prevent it getting cut. While he was absent the 
linesman heard the wires shake, and on looking round saw the 
deceased lying on his back, and on going up to him found he was 
dead. It is supposed that the deceased slipped, caught hold of the 
et wires to save himself, and was immediately killed by the 
shock. 

THE New York correspondent of the Standard states that two 
substantially-backed enterprises which propose to reduce the 
passage across the Atlantic to five days are attracting much atten- 
tion. ‘‘ Jacob Lorillard says the Express Line will carry only cabin 
passengers between New York and Milford Haven ; the vessels will 
be elegantly fitted up, and the rates extremely high. Captain 
Monland, of the Cunard steamer Batavia, in association with a 
person named Oliver, popes to construct vessels without masts, 
with the decks completely domed, so as to enable a vessel con- 
structed upon this novel design to dash through any sea. Auxiliary 
screws would be relied upon in case of the disabling of the main 
screw. Both companies are reported to possess unlimited capital, 
and they propose to use vessels of exclusively American construc- 
tion.” 

THE very valuable monthly report by Messrs. W. Crookes, 
F.R.S., W. Odling, F.R.S., and C. Meymott Tidy, F.C.S., to the 
President of the Local Government Board, on the composition and 
quality of daily samples of the water supplied to London, con- 
tinues to show that our supply from the Thames is better than 
the water from many of those which elsewhere in this country are 
supposed to be perfection. In their remarks on the results of 
their analyses of the wateras supplied during November, they say 
‘the results show that the quality of the water supplied by the 
London companies continues to be excellent, notwithstanding the 
unfavourable condition of the rivers consequent on the heavy rain- 
fall of the month. The aération of the water is abundant, and 
its freedom from organic matter but little less complete than 
during the summer months.” 


MAYREHOFER’Ssystem of pneumatic public clocks adopted through- 
out Vienna, and to some extent in Paris, as illustrated and 
described in our impression for the 29th June, 1877, is likely to be 
introduced into London by Mr. Mayrhofer, of 21, Rue Royale, 
Paris, who has made considerable improvement in his system 
since we described it. He now employs electric currents in con- 
nection with the pneumatic system. In the new system the clocks 
of a city will not stop in the case of the breaking of a pipe, 
stoppage of a central clock, or other accident, as every clock is 
now supplied with works of its own, and will continue to go—for 
fourteen days or more—when once wound up and set in motion. 
They receive every hour or at even longer intervals an impulse 
coming from the electro-pneumatic relay, by which they are at the 
same time regulated and further wound up for the amount of one 
hour ; and in case this impulse by accident should not arrive, they 
will nevertheless continue to go without interruption. This 
peculiarity secures for the new system the possibility of being 
applied over a much larger area. In the system as adopted in 
Vienna, the pneumatic impulse is necessary 1440 times within 
twenty-four hours, i.¢., the net of pi must be filled with air 
1440 times in order to keep the pA > ny in movement which are 
intercalated in this net, while in the new system the pneumatic 
— is only necessary twenty-four times in twentyfour hours, 
and therefore only about vo pert of the not unimportant expenses 
for the compression of air will be required. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
THE CONSERVANCY OF RIVERS. 

At the meeting on Tuesday, the 6th of December, Mr. 
Abernethy, F.R.S.E., president, in the chair, two papers on 
the above subject were submitted. The first, relative to ‘ The 
Eastern Midland District of England,” by Mr. W. H. Wheeler, 
M. Inst. C.E., was read in an abridged form; and the second, 
which dealt with “The River Irwell,” by Mr. Ar. Jacob, B.A., 
was unavoidably read in abstract. In opening the proceedings, 
the president expressed the hope that, in the course of the 
discussion, the conditions of other river basins would be considered. 

Mr. Wheeler stated that he had selected the water-shed drained 
by the Ouse, the Nene, the Witham and the Welland, as typical 
of one peculiar class of rivers. This district was generally flat, the 
elevation at the heads of the rivers being only about 300ft. above 
the sea, and the strata were of a permeable character; conse- 
quently there was freedom from mountain torrents, and from the 
rapid discharge of water. The rainfall was small; the industry 
pursued on the banks of the rivers was almost entirely of an agri- 
cultural character, and there was, therefore, no complication from 
the pollution of the streams by manufactories. These rivers 
discharged into a sandy bay, where there was a considerable rise 
and fall of the tide. Together they drained about 5719 square 
miles of country, of which 668,241 acres were fen-land. Their 
total length was 416 miles of trunk stream, or with the tributaries 
872 miles, giving 8155 acres to a mile of the former and 4315 acres 
to the latter. The mean capacity of the channels in ordinary 
floods was equal to one square foot of channel to every 816°6 acres. 
The rainfall on an average of the twelve years ending 1880 ranged 
from 17°39in. in the driest seasons to 34°48in. in the wettest, 
the mean being 26°05in. On the improvement of the main 
outfall of these rivers there had been spent during the last 
century about £2,000,000, and yet the lands drained by them were 
constantly subject to floods, and enormous loss had been incurred 
during the last few years in the destruction of crops. The author 
gave particulars of the various works which had been carried out, 
and of the peculiarities of each river as regarded flow of tide, 
discharging capacity, and the effect of rainfall in causing floods. 
It was contended that divided jurisdiction acted prejudicially on 
the efficient management of these rivers; that if the immense 
amount of money already spent had been applied under one general 
system for each river, it would have resulted in putting and 
keeping these rivers in a thoroughly efficient condition, and made 
them capable of receiving and discharging the largest floods. 

The cause of floods was traced to subsoil drainage, the more 
efficient condition in which arterial drains and ditches were kept, 
(so that the rain was more rapidly passed to the rivers), the 
destruction of woodlands, the draining of meres and lakes, which 
formerly acted as reservoirs, and also to an increase in the rainfall. 
From statistics kept at Boston it was shown that the annual 
rainfall had been steadily increasing, the averages over a long 

iod having been: 1826-40, 22°45in.; 1841-60, 23°25in.; 1861-80, 
4°39in. The average of the last five years had been 
29°O4in., the greatest quantity recorded during a like period, 
and 5°62in. above the average of the last fifty years. No 
provision had been made for the more rapid discharge and the 
increased rainfall. Bridges and weirs remained as they were; 
while sufficient control was not exercised over millers, and others 
having rights of water. Owing to the decay of the inland naviga- 
tions, the vrorks were in a neglected state, the channels becoming 
choked with deposit for want of dredging, and the weeds allowed 
to grow unchecked. The money that had been spent in improve- 
ments had been raised by the owners of lands in the lower reaches, 
and the conservators of these portions of the rivers offered the 
strongest opposition to any works above them that might send the 
water down more quickly, contending that, as those above had 
contributed nothing towards the cost of the works, they had no 
claim to take advantage of them. Even in “‘The Fens,” where 
Conservancy Trusts existed, these were so split up into bodies 
having control only over sections of each river, that it was 
impossible to carry out any comprehensive scheme for the improve- 
ment and management of the whole river as the main outfall of 
the district. Any local scheme brought forward was violently 
opposed by all ether interests, and an instance was given where 
£100,000 had been spent in parliamentary and legal contests alone 
on one river; and the cost of obtaining parliamentary powers 
for the improvements of another river had amounted to £150,000. 

The author contended that the whole history of the Fen-land 
drainage showed the baneful result of divided administration, and 
taught that no voluntary or private legislation was sufficient. The 
administration of the several districts protected by Fen Acts was 
efficient so far as it went, and the schemes in force might serve as 
a model for any Conservancy Act that might be framed. But 
what was required was the consolidation of all the smaller trusts, 
and the uniting them by representatives sent to one general 
Conservancy Board, which should have control over the main 
river and its banks from its source to the sea, as the main highway 
for the discharge of water from the whole basin. The management 
of the interior drainage should be left to the trusts already in 
existence, or, where none existed, to others formed under the 
powers of the Land Drainage Act. To supersede existing organisa- 
tions by new boards elected on a different plan would, in the 
author’s opinion, be most injudicious, and only lead to further 
complications and expense. The mode and area of rating were 
now well defined and understood, at least over the greater portions 
of the four Fen rivers, and any addition that might be required 
would be less felt than by a tax raised by a new board on a different 
basis. The upper districts, where flooding now principally took 
place, must be prepared to bear the burden of the cost of any new 
works required for their relief. The necessity for the consolidation 
of all interests by representation on one general Conservancy Trust 
was shown by further operations for the improvement of the 
outfalls being still required ; these rivers discharging into an estuary 
which was slowly warping up by deposit, the extension of the 


. training of the outfall must be a continuous work, and however 


perfect the result might be at the conclusion of any extension, the 
channel would gradually deteriorate by the formation of sand-bars 
and deposit, the former due to the contention between the flood 
and ebb tides, and the latter to alluvial matter brought down by 
the river. With reference to the character of these works the 
author considered that, in all training works, free action should be 
allowed to the ebb and flow of the tidal current, and that any 
choking of this resulted ina deterioration of the bed of the channel 
and the level of the low-water discharge. The tidal water being 
constant and continuous, and larger in volume than the fresh 
water, had much more influence in maintaining the channels. An 
example of this was given by a comparison of the Witham with 
the Ouse and the Nene, and their respective capacities for discharg- 
ing floods. In the Witham the tidal current was stopped by a 
sluice eight miles from its mouth, in the Nene and in the Ouse the 
tidal current had a free flow. The average level of low water of 
the same flood over a period of seven days was 16ft. 6in. above 
low-water spring tides in the Witham, 7ft. 7in. above in the Nene, 
and 5ft. 6in. above in the Ouse. Further, in the Witham large 
deposits occurred in the bed of the channel during dry weather, 
whereas the deposition in the other rivers was only very slight. 
The author was averse to the removal of mills and weirs, and con- 
tended that, by proper provision for flood discharges, these were 
quite compatible wiih good drainage; that the water held up in a 
river above the influence of the tidal flow was a decided advantage 
to the land for water supply, and that to remove the weirs and 
allow the river to run at its natural level would drain the water 
too much from the land, and cause droughts worse in consequence 
than the most severe floods, and that water was valuable for 
obtaining power which might more frequently be used for agricul- 
tural purposes than at present. 

_ The author argued that as extreme floods only occurred occa- 
sionally, and at uncertain and distant intervals, there having been 


only twelve severe floods in the district treated of during the last 
thirty years, it was necessary to adapt the channel of the river to 
a normal discharge, and also for the reception of these occasional 
floods. This could be done by a modification of the system of 
wash-lands adopted by the Dutch engineers for the drainage of the 
Fens. The main channel being made of sufficient capacity to carry 
ordinary floods, the sides above this height should be laid at a slope 
sufficiently flat to allow of the growth of grass, and the feeding 
of sheep and stock in the summer. The protecting banks 
should be set sufliciently far back to allow room for 
the passage of the greatest floods likely to occur. Bridges 
and other similar obstructions should be proportioned to 
the largest flow. To adapt the main channel to the discharge of 
extraordinary floods worl not only involve enormous expense and 
waste of land, but the abnormal size would be detrimental to the 
channel itself, by the sluggish pace of the stream in ordinary 
times, and by allowing weeds to grow and shoals to form. The 
occasional flooding of the washes at the sides would be of little 
injury, and during the greater part of the year these would afford 
valuable pasturage. Even to provide for the discharge of a con- 
tinuous rainfall of 0°25in. in twenty-four hours would require the 
channels of those four rivers to be enlarged to nearly three times 
their present size, their mean discharging capacity being nearly 
now equal to 0°094in. of rain every twenty-four hours. 

Mr. Jacob remarked that the river Irwell, which drained a water- 
shed of 311} square miles, took its rise near the town of Bacup, at 
an elevation of 1325ft. above the level of the sea. Passing south- 
wards it was joined by several affluents, the principal of which 
were the Roch, the Croal, and the Bradshaw Brook. As the 
stream approached Manchester and Salford the valley in which it 
flowed became wider, and the inclination of the river was much 
reduced. Near the source of the stream the declivity of the bed 
was 176ft. to a mile, which gradually diminished to 4ft. in a mile 
at Salford. From geological evidence it appeared that the valley 
had been from pre-historic times subject to inundation. The 
disastrous floods, to which Salford and the district lower 
down the river were liable, had been considerably increased 
by foreign matter, which had partly filled the ; 
This, which came from manufactories situated on the 
banks, consisted for the most part of furnace cinders, but 
all the waste products from paper works, dyeing, bleaching, 
and other industries had been cast into the river unreservedly, and 
it was only by watchful care that the Corporation of Salford, and 
the Bridgwater Navigation Company were able partially to check 
the evil. The erection of weirs, as well as the narrowing of the 
channel by the erection of mills and other buildings upon the 
margin of the river, had increased the tendency to flooding. Thus, 
owing to the natural characteristics, and the subsequent inter- 
ference with the channel, the flooding of the urban parts of Sal- 
ford, as well as of the rural districts extending from Salford to 
Warrington, had of late become more and more destructive. 
Several schemes had been propounded for the relief of Salford and 
Manchester, all pointing to the construction of a tunnel of suf- 
ficient capacity to carry away, during high floods, all water in 
excess of what the river-bed was capable of containing. It had 
been suggested that a relief channel would discharge the 
flood waters more rapidly than the river channel, and that 
in consequence the districts below would be inundated to 
a greater extent, for floods of any given dimensions, than 
at present. This, however, would not be the case, for 
the new channel, if properly controlled by sluices, and judici- 
ously used, would proloag the duration of the flood. Of late years 
flooding had become more frequent in the valley of the river 
Irwell than formerly. In 1866 occurred the greatest flood that 
had been recorded during the present generation, and in Decem- 
ber, 1880, an exceptionally high flood had laid a large area of the 
district under water. The flood of 1866 covered an area of 1100 
acres, and the flood of 1880 an area, in the district of Broughton, 
of 300 acres, almost entirely occupied by dwelling-houses. Besides 
the recommendation to construct a tunnel for the discharge of 
surplus water, cutting off some of the bends in the river 
on | dredging the channel were suggested, as well as the 
construction of sluices, to reduce the elevation of the surface 
caused by weirs. The embanking of the river where it passed 
through open ground was further recommended, but no sub- 
stantial improvement had yet been carried out, owing to the 
difficulty of getting the several interests concerned to agree. 
When considering the best means of abating floods, the question 
of compensation reservoirs was not forgotten ; but baving regard 
to the large number of manufactories and other works situated 
on the river, and to the railways and canals and public roads which 
would be interfered with, it soon became evident that the outlay 
would be so heavy as to render the construction of compensating 
reservoirs unadvisable. 

Any communication dealing with river conservancy in its purely 
technical details only would 4 imperfect, and some reference was 
necessary to the principal points likely to arise regarding the 
constitution and administration of conservancy boards, as well as 
the definition of conservancy districts, and the incidence of taxa- 
tion to cover the outlay on works. Conservancy boards hitherto 
had usually possessed control over only a limited area of count 
along the stream, and had no jurisdiction over pollutions, which 

down the course of tributary streams into the river which 
the board were charged to conserve. For this, as well as for other 
reasons, it was expedient that the water-shed area should become 
the conservancy district. The rights and responsibilities of 
riparian ownefs over tributary streams were well defined ; no one 
could abstract water, or otherwise deal with a stream, in such a 
way as to inflict injury upon others who had the privilege of using 
it. The erection of houses, the construction of streets, open 
spaces, and passages, and the laying of sewers for the Somoeal af 
surface water and sewage, all tended to affect the natural streams 
of a country, either by polluting them, or delivering the surface 
waters into them too rapidly. Again, one of the chief objects of 
the agriculturist was to remove surface water from the land, 
and to this end he deepened and improved ditches and other 
drainage outlets. These operations could not fail to affect the 
discharge of a river, and, this being so, there could.not be any 
injustice in taxing upland owners to some extent for the main- 
tenance of river works and the prevention of flooding. They 
should, therefore, be represented on the conservancy board, and 
it followed that expediency pointed to the water-shed line as the 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible ‘ad the opinions of our 
nts. 


IMPROVEMENTS IN COMPOUND ENGINES, 


Srr,—In you “ Patent Journal” of the 25th ult., you take notice 
of an arrangement of three cylinders working into two cranks, 
patented by Mr. A. C. Kirk, of Messrs. Robert Napier and Sons, 
Glasgow. We have since written to Mr. Kirk, pointing out that 
the engines of theIsa "com on the same plan as those now patented, 
were made by us, and were illustrated at the time. We have his 
reply, thanking us for drawing his attention to the fact, stating 
that he had not seen the illustrations of our engines, and that he 
will disclaim the application in the patent. We never for a 
moment doubted the good faith of Mr. Kirk in the matter. 

We may say that the engines of the Isa, carrying 120 lb. steam, 
have turned out very successful, both as regards fuel, economy, and 
ease of maintaining in repair ; and that we are at present building 
for the Claremont—which made an adventurous voyage the other 
day from the Tyne to this ow larger engines, on the 
same plan, but to carry 150 1b. pressure. 

Dunnikier Foundry, Kirkcaldy, 

December 13th. 


DOUGLAS AND GRANT. 


SIR FREDERICK BRAMWELL ON THE STEAM ENGINE, 


Sm,—Referring to the article under the above heading in your 
issue of 25th November last, I think part thereof might lead to 
erroneous ideas being entertained by those unacquainted with the 
theory of the subject regarding the use of the cylinder jacket, a 
matter of more importance than you seem to acknowledge, and 
the thorough discussion of which should lead to ee on 
some most important points not, I think, so generally understood 
as might be imagined in the advanced state of the laws of thermo- 
dynamics. The real object of the jacket theoretically is not to 
prevent condensation of steam in the cylinder, but to restore heat 
to it again after it has performed work ; in fact, to act the part of 
the boiler partly over again, by imparting heat to the steam to 
keep it from liquefiing as it performs work in driving the piston. 
The action could easily be explained popularly more fully, but 
would, perhaps, take up too much space if added to the foregoing. 

Patent-office, 68, West Regent- Davip Mason, 

street, Glasgow. 


LONDON, BRIGHTON, AND SOUTH COAST ENGINES. 


Srr,—With your permission I would respectfully beg to call the 
attention of Mr. Stroudley to my queries contained in your issue 
of October 21st. Judging from the proverbial reputation enjoyed 
by Mr. Stroudley for his willingness to communicate to the great 
railway family the results of his many and valuable experiments 
and investigations as a | tive engineer, I am sure that it is 
due to the great pressure upon his time and attention in the im- 
portant situation which he holds, and not to design, that he has 
not furnished your readers with the information sought for. I 
trust that we may soon have the pleasure of reading his reply, and 
so obtain information, alike valuable to railway officials and 
employés as well as the great community of railway shareholders. 

mber 12th. OUNDRYMAN. 


THE STRENGTH OF PLATFORMS. 

Srr,—There is an easier way of finding the a of a platform 
than that given by Mr. Max am Ende. It is fairly approximate. 
Regard the whole area of the platform as the bottom flange of a 
girder, strained in two directions at right angles to each other. 
Find the strength of this girder, first lengthways, then crosswise, 
then the strength of the platform will be as the area of the flanges 
remaining is to the area of the whole floor. If, for example, the 
platform were 20ft. square, and the bottom flanges and portion of 
the web represented an iron plate of equal size lin. thick, then we 
should have a girder with a bottom flange area of 240in. But this 
flange will also be strained at right angles, and as the second set 


proper boundary for a conservancy district, unless the area encl 
was too large to admit of the administration of the board being 
satisfactory. 

In Germany, the main streams of the country were generally 
the property of the State, which exercised pcre! | over them, and 
constructed such works as were necessary to preserve the naviga- 
tion and supply water-power. The Government — itself 
for the outlay out of tolls taken on the floatage, as well as from 
millowners and fees paid for the privilege of fishing. In France, 
also, the Government Pag og the water right over navigable 
streams. Up toa late date the necessary expenses for maintenance 
were met, or partly so, by tolls, as in Germany ; but the exaction 
of tolls had been discontinued, and the expenses were now charge- 
able to the National Treasury. In both France and Germany the 
riparian owners, as a rule, looked after their own interests, forming 
themselves into societies or syndicates, for the purpose of carrying 
out and maintaining the necessary protection works. 


It was announced that the Council had recently transferred W. 
T. H. Carrington, A. C. Cregeen, G. G. Dick, D. M. F. Gaskin, 
J. G. H. Glass, J. A. Jones, and H. B. Joyner to the class of 
Members ; and had admitted H. Abbey, J. R. Baass, J. H. Baynes, 
T. H. Beare, H. R. Best, C. Z. Bunning, H. A. Dix, H. W. T. 
Dixon, O. A. G. Edwards, R. E. Ellis, F. A. Field, B. K. Finni- 
more, W. R. Fitzmaurice, E. C. Foote, H. W. Hargrave, F. R. 
Harrison, R. J. Hartley, J. H. Howard, C. H. Hutton, W. H. S. 
Hutton, A. J. Jack, W. A. Johns, T. King, A. A. Kyd, J. Kyle, 
jun., E. E. Lefébvre, J. R, Mann, W. Martin J. 


“el strains | do not affect the first, the strength of the girder will 
hl 


Probably the net area of the flanges really used would be 30in. 
Then the true strength of the platform will be as 30 is to 240, the 
assumed strength. 

Of course the result given will not be so accurate as that 
obtained by the Max am Ende method, but it will give a useful 
approximation. T. A. 

mdon, Dec. 6th. 


GUN-COTTON SPORTING POWDER. 

Sir,—In your interesting article of December 2nd on the Stow- 
market Explosive Works you remark, with reference to the new 
d powder, “‘The absence of recoil is a much more question- 
able matter, implying that the work done on the piece is more 
local and sudden, jon | therefore more dangerous to the piece.” 

As the inventor of this powder, I should like to add a few 
words on this important subjeet of recoil. The method usually 
adopted for measuring the recoil of small-arms is to fix the gun or 
rifle in a frame, provided with an apparatus for registering the 
recoil of the whole weapon. This method is, for the reason you 
have given, defective, and the results ily err asa 
charge of gun-cotton, dynamite, or other powerful explosive suf- 
ficient to burst the barrel might be detonated in it without pro- 
ducing more recoil than ordinary black powder. To obviate this 
difficulty we now always estimate the recoil by means of a machine 
in which the pressure at the base of the cartridge itself is regis- 
tered. Tested in this way I have found that the strain on the 
base of the cartridge and, consequently, on the breech of the gun 
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is, in the case of the new powder, about one-quarter of that 
exerted by ordinary black sporting powder, while the penetration 
at fifty yards isin each case the same, It appears from this that 
the power required to propel shot at the velocity produced by the 
usual charge of black pr need not necessarily cause the same 
strain on the breech of the gun, 

It may interest some of your readers to know the method we 
have adopted to measure the penetratlon of the shot from ordi- 
nary sporting guns. Refined parafline wax, of a definite meltin 
point, is cast into a block about 2in. thick, and the penetration o' 
the shot into this block is measured. The ine is kept ata 
uniform temperature of 54 deg. Fah. by means of the water from 
an artesian well, This method has the additional advantage of 
permitting the recovery of the shot intact; their shape being, to 
some extent, an indication of the intensity of the explosion. 
When fired with dynamite or pure gun-cotton, for instance, the 
shot lose their spherical shape and are converted into polygons, 
which can be recovered uninjured " melting and pouring off the 
parattine, W. T. 

Chief Chemist and Works Manager to the Explosives 
Company, Limited. 
London, Dec. 7th. 


STRAINS ON CRANE POSTS, 


Sm,—Will you kindly allow me space for some remarks upon a 
few of the letters on this subject which have lately appeared in 
your columns? 


It is extraordinary that, after reading the letters of Mr. Tozer, 
Mr. Fyson, and “J. H. H.” which eet in your issue of 
October 21st, it should have been thought necessary by Mr. Major 
to write the letter which bears his signature in THE ENGINEER of 
November 11th. Mr. Tozer shows clearly that the forces acting 
on a section of the ~~ can be chun to a couple and a direct 
compressive force, and that, if the effect of the web is neglected, 


the tension in the back-plate is equal to Pz - w » and that 


the compression in the breast-plate is equal to Pe + I wish, 
however, to remark that Mr. Tozer’s demonstration would have 
been more complete if he had explained that the case he gives is 
that of a crane post in which the areas of the back and breast 
flanges are equal, and that this is implied when he applies the forces 
Wi and We in the middle of AB. Mr. Tozer concludes bis letter 
by saying : “‘ But it does not follow that the neutral axis coincides 
with the inner plate.” To this I would add that, if we make 
certain hypotheses which are now generally admitted in problems 
relating to the strength and deflection of solid bodies, then it is 
very easy to show, by certain mechanical laws which have long 
been established, that the neutral axis is the plane passing through 
the centres of gravity of the cross-sections. These dla are: 
(1) That if in a rectangular beam we take a plane section A B 

rpendicular to its axis, then all points which before bending were 
in the plane A B are, after bending has taken place, still in the 
same plane A B, and that this plane is now normal to the curve of 
the beam at the point A. (2) That the bending does not alter the 
form of the section. (3) That the extension or compression of the 
material is proportional to the forces exerted. (4) That the 
modulus of elasticity is the same, both in extension and in com- 
pression. 


FIC.L Fic.a, 


To make the above formule applicable to an unsymmetrical 
cross-section, we have only to express that the two forces, W) and 


We, are to be ed pplied at a point in the centre of 
gravity of the section, and we then obtain— 
Tension in back-plate = P2 


Wx AC 
« 


Subtracting (1) from (2) we have: Excess strain in breast- 
plate = W. That is, the compressive force acting on the breast- 
plate exceeds the tension on the —— by an amount W ; and 
this is precisely what Mr. Pendred’s calculation leads to. 

In a letter which appears in your issue of the 2nd inst., Mr. 
Fyson after obtaining the same result remarks, “I think Mr. 
Pendred’s safety valve now now fails.” I have, however, shown 
that it does not fail, and that by taking the neutral axis in its 
proper position, i.¢., in the centre of gravity of the cross section, it 
makes no difference whether we calculate the stress in the flanges 
in the same manner as Mr. Pendred, or by the method of a couple 
and a direct force as shown in Mr. Tozer’s diagram. Mr. Pendred 
is wrong in supposing the neutral axis to run into the breast plate, 
as shown in the diagram of his first letter; but although he has 
drawn it wrong, I have shown that it does not interfere with the 
accuracy of his calculations, Perhaps the following will make this 
more clear—Let Fig. 1 represent a crane of symmetrical cross 
section, that is, having the areas of the back and breast flanges 
equal, and the neutral axis consequently half-way between the two 
flanges, and further, the effect of the web will be neglected. By 
Mr. Pendred’s method of calculation : Compression in breast plate 


Compression in breast-plate = P2 + 


Wi(l+2a) 
2a 
wi 


and tension in back plate = (4) 


By the method of a couple and direct compressive force ; moment 
of couple = W (/ + a), and calling S the tension and compression 
in the flanges due to the or, alone, we have ; moment of 
resistance of cross section = 2S x a. Equating these two 
moments, S = wet a), 


The strain on each flange due to the direct compressive force is 
equal to 9? and must be added to S for the total strain on the 


breast plate, and subtracted from S for the total strain on the 
back plate. We then have for the total strains: Compression in 


—_Wil+a),W 
breast plate 
= 
2a 
Tension in back plate = + 4)_W 
2a 2 
_ wi 


It is seen at once that equations (3) and (5), (4) and (6) are identical. 

Mr. Pendred’s safety valve theory is the most simple method of 
calculating the stresses when the resistance of the web is neglected, 
but if this latter is taken into account, it will be found better to 
calculate the moment of inertia {of :the cross section about its 


neutral axis, and then obtain the stresses by means of the well- 
known formula, 

Mea 

on 

in which 8, is the intensity of stress at any point at a distance x 
from the new 8, M the moment of 
centre of gravity of the section, and J the moment of inertia of 
the section. It must be clearly understood that S, is only the 
stress due to the ems J moment, and that we must still add or 
subtract the intensity of stress due to the direct compressive force. 


This latter is equal to = 8,, where A is the area of the section. 


Then, as before, we have ; 
Tension in back flange = (8, - S2). 
Compression in breast flange = (S, + 62), 


Calling T the total stress per unit of area in the metal at any 
~ distant x from the neutral axis, the two above equations can 
put in a general form thus :— 


Mz 


and substituting for I its equivalent Ag’, where g is the radius of 
ration of the cross-section, and putting M in the form WJ, / 
ig the lever arm of W :— 


. @ 


By using the plus and minus signs this equation gives 
respectively the compression in the breast and the tension in the 
back of the post. e results so obtained are precisely the same 
as obtained by Mr. Fyson in the example given in his first letter. 

I have used Mr. Tozer’s diagram as a reference, because Mr. 
Fyson has not shown so clearly in his diagrams how it is that, by 
a plying two equal and opposite forces along the neutral, we are 
able to express the forces acting on the section by a couple and a 
direct compressive force. If your correspondents who have opposed 
the results obtained by Mr. Pendred’s or Mr. Fyson’s adelitam 
will take the trouble to read some of the recent works on the 
stresses in elastic arches, they will find that a section of the crane 
post under di ion is subject to stresses analogous to those 
which exist in section of that part of an arched rib where the curve 
of pressure does not coincide with the neutral axis. In his second 
letter Mr. Major says: ‘‘ Mr. Fyson’s solution is simply delicious. 
After using his forty tons load to produce strains of compression 
and tension in his crane post, he still finds forty tons to stick upon 
the head of the post to produce more compression, and all out of 
the + forty tons. The cruse of oil was nothing to it.” I 
think I am right when I infer from this last remark that “Mr. 
Major wishes it to be understood that Mr. Fyson is wrong in saying 
that there exists, besides the strains due to bending, a direct com- 
pressive strain acting through the post. If any further proof were 
— to show Mr. Major his mistake I think the following should 
suffice : Let Fig. 2 represent a crane post rigidly fastened to the 
floor at AB; let = the height of the post as well as the lever 
arm of a vertical force F about the centre of gravity of AB. Now 
suppose this vertical force removed and applied horizontally at the 
top of the post, then the bending moment in A B is equal to F 1; 
but when F is applied vertically at the end of the jib the bending 
moment is also equal to F/, Therefore, the same force will pro- 
duce the same bending moment, and consequently the same stresses 
due to bending, in the section A B, but with this important differ- 
ence, that when the force is applied horizontally it exerts no 
pressure on the floor, but when it is applied vertically at the end 
of the jib, so as to represent a weight, this weight must exert a 
pressure on the floor. This pressure on the floor must be equal to 
the weight, and is transmitted from the jib to the floor through 
the post. If then Mr. Major was correct, the weight which a crane 
carries does not exert any pressure on the fioor. 


A curious feature in the discussion is that some of your cor- 
respondents should support the method of calculation adopted by 
Mr. Tozer, Mr. Fyson, and “J. H. H.,” at the same time denying 
the truth of Mr. Pendred’s method, although, as I have shown, 
under the same ditions bot thods give the same result. 
For instance, ‘‘ H. 8.” says, ‘As for Mr. Pendred’s safety-valve 
theory, it is really not worthy of discussion ;” whilst in com- 
mencing his letter he practically admits Mr. Fyson’s solution. 

On the other hand Mr. Pendred is =a by some rather 
curious arguments. In THE ENGINEER of November 25th is a 
letter signed ‘‘Q. E. D.” Hailing as it does from the head-quarters 
of mathematical and physical knowledge, and bearing a signature 
that would seem to imply that its author had completely elucidated 
the problem after the manner of Euclid, it is interesting to find 
that the author of this letter is quite innocent of any attempt to 
prove or demonstrate his statements. In the second paragraph of 
his letter he says, ‘‘ The post is stuck in a hole, and the strains are 
taken at points shown by the arrows in Fig. 3. Now it is quite 
clear that these are the equivalent of the toe of the post and the 
tie A in Fig. 2.” Does this mean that the “strains,” or the 
“*points,” or the “ arrows” are the “ equivalent,” &c.? I venture 
to say that this is not quite so “‘clear” as it might be. He then 
says: “‘It is also clear that the strain on the toe of the post B, 
Fig. 2, is greater than the strain onthe tie A.” Now this is nothing 
more than the simple statement of a fact that was proved in the 
columns of your paper a month previously ; and in no part of 

” letter do I see the slightest attempt made to explain 


posing that the crane in practice turn about an imaginary 
centre line,” &c., and says, ‘‘In practice it will do nothing of the 
kind. It will tend to turn about its toe or about the equivalent of 
that toe, being frequently that part of a collar next the weight.” 
I am forced to admit that Ido not know what is meant by “the 
equivalent of that toe,” nor am I at all enlightened by being told 
that it is ‘‘ frequently that part of a collar next the weight.’ 

There are other points in ‘‘Q. E. D.’s” letter equally remark- 
able, but I should trespass too far on your space were I to notice 
them here.. It would also be wasting space to discuss at any 
length such = as Mr. Hoy’s and that of Mr. Frederico de 
Vasconcellos. This latter gentleman comes to the conclusion that 
by making the post sufficiently high, the tension in the back 
flange would er ang altogether, and I gather from his letter 
a. he acquired his knowledge of the subject at Cooper’s Hill 

‘ollege. 

So far as this discussion in your pases has gone, it only shows 
how even the best arguments may lost on men who do not 
understand what are and what are not the generally accepted 
theories which are to be used in discussing problems of this kind. 
Mr. Hoy, ‘for instance, proposes to show—by what process of 
reasoning I know not—what is the position of the neutral axis, 
without, however, stating whether the flanges are equal or not, 
Mr. Frederico de Vasconcellos finds that it lies in that edge of a 
beam in which the tensile forces exist, and Mr. Pendred says it is 
in the compressed edge. I quote his own words: ‘*The whole 
system of statical laws of strains on solids like this is that the 

iven mass or body tends to rotate round the moment—he no 

oubt means ‘ edge ’—of compressive strain.” Now this statement 
is no more or less than the old hypothesis of Galileo and Leibnitz, 
which was knocked on the head Pacem ago by Mariotte, and at 
later dates by J. Bernouilli and Dr. Robiso 

December 3rd. W. B. Coventry. 


S1r,—May I venture to ask you for space for a few lines on this 
subject, which, to judge from the correspondence now going on in 
your columns, seems to excite a great deal of interest? May I point 
out that there are certain peculiarities about the strains in bent 
crane posts to which your correspondents do not allude at all? I 
refer to the transverse radial compressive strains in the web or webs 
of a curved girder, which vanish in the vertical and horizontal 
components of the jib. 


he weight about the t 


To illustrate my meaning, let us suppose that A, Fig. 1, is the 
breast of a crane. On A let there be constructed a series of studs, 
B, B, B, B, each fitted with a pulley on the outer end. Over these 
let the wire-rope F be run. e strains on this rope from E to the 
round will be 1 to the breast ; so will the strains from CO’ to 

, & projection on the end of the crane; but on the radial studs 
hrusts will be exerted which must be dealt with. These thrusts 
have to be transmitted by B, B, B, B, and supported by something. 
Concerning this class of strains your correspondents are quite 
silent. They have no existence in a cranes, nor, tadeed 


in any crane but the one—namely, that with a curve, ; 


Now a little examination will show that we have here a very 
important question raised concerning the stability of arched roof 
members. For let us suppose that the crane shown in Fig. 1 was 
faced by another, asin Fig. 2, A load — at the crown would 
not produce compression on the web so long as the outer flange of 
the roof was strong enough to resist compression ; but it is easy to 
see that if one side gave way a little, and the base were virtually 
anchored—as is the case at St. Pancras terminus—heavy strains 
might be produced on the web, which might be buckled up. A 
few words on this subject from some of your correspondents would 
be of much interest to A STUDENT. 

London, December 5th. 

COLD-AIR MACHINES, juable 3 I shall 

Srr,—Being a regular subscriber to your va e journal 8 
feel greatly obliged ou would kindly insert this reply to the 
letter of Mr. J. W. De V. Galway, of Warrington, on “* Machines 
for Producing Cold Air.” k 

From this gentleman’s remarks I should gather he is somewhat 
interested in the Sturgeon’s compressor, and have not much hesita- 
tion in saying that he is of opinion, and wishes other parties to 
think that the above is the compressor for cold-air machines of 
the future. Myself and others in Liverpool would be pleased to 
know the opinions of some qualified makers, such as Messrs. Hicks 
and Hargreaves, Bell and Coleman, or other well-known authori- 
ties, who are looked upon as gentlemen of wide experience in this 
class of appliance ; their machines, from what I have seen and 
heard, pli for themselves. Having examined one of Sturgeon’s 
compressors, allow me to make a remark. I think one point Mr. 
Galway should take into consideration is the arrangement of the 
valves in the compressor and expanding cylinders, all of which he 
must confess are to examine ; it would take a skilled mechanic 
a considerable time to get at them. __ 

Mr. Lightfoot has instructed us in the primary expansion, 
variable expansion, diaphragms, &c., and finally comes to the con- 
clusion that to embody the principle of Messrs. Hicks and Har- 
greaves and Messrs. Bell and Coleman machines would be a very 
great improvement on the Sturgeon’s cold-air machine, and 
probably constitute one of the best machines at present in the 
market. Mr. Galway comes forward with a machine which will 
require extensive alterations and improvements before it can be 
placed under the head of a cold-air appliance, but I shall be 
pleased to hear of the results obtained by the two machines 
already erected by Mr. Galway’s firm. Having recently returned 
from the United Rtates, after examining three different machines 
on the other side of the Atlantic, I may say, in honour to our Eng- 
lish engineers, that they are in advance of our American cousins 
in this class of machine. I saw none in the States that would 
compare with either Messrs. Hicks and Hargreaves, Bell and Cole- 
man, or Mr. Lightfoot’s. 3 

It was whilst on a visit to see one of the Sturgeon’s compressors 
in Liverpool I was informed of another cold-air machine, made by 
Mr. Hawley, of Liverpool. I with others, through this gentle- 
man’s kindness, were invited to see one of his machines tried. He 
readily showed it to us, and upon questioning him as to the access 
of valves, &c., he took the two compressor and expansion valves 
out, and placed them on the floor in ten minutes, and replaced 
them in five minutes. The machine was then set in motion, and 
in twenty minutes the air in the returning chamber, or snow box, 
registered by thermometer 46 deg. below zero. This is no great 
feat, for I have seen one of Messrs. Hicks and Hargreaves 
machines register 55 deg. below zero in fifteen minutes; but with 
due respect to Mr. Hawley, I certainly think that his is the com- 
bined machine of the two well-known makers spoken of by Mr. 
Lightfoot, it being easy of access to valves, &c., simple in con- 
struction and compact. . 

I shall be greatly indebted if, through your columns, some quali- 
fied authority would give some data by which the quantity of air, 
with a given diameter of cylinder, length of stroke, and speed of 
piston will give out, as I am wishful to purchase a machine for 
shipment ; but I do not find makers to agree on this point—some 
say, take the area of the expansion cylinder multiplied by the 
length and number of stroke will equal the required gee 

One maker produces a machine with a 10in. expansion der 
and 14in. prod 2 that will discharge 40,000 cubic feet per hour of 
cold dry air; another says, an expansion cylinder of 16in. 
diameter will discharge the same amount; whilst Mr. Hawley 
comes down to the very low figure, with a 10in. expansion cylinder 
with length of stroke and speed in proportion, discharging only 
2000 cubic feet per hour. This shows a wide m by different 
makers. There must be a great mistake in the calculations, and 
some reliable information on this point will greatly assist an 
intending PURCHASER. 

Liverpool, December 13th. 

(For continuation see page 444.) 


BorING FoR CoAL NEAR GOOLE.—Borings are being made near 
Goole, on the estate of Lord Beaumont, between Carlton and 
Drax, for the purpose of reaching the well-known Barnsley seam, 
or finding whether it is there. The diamond rock-boring machine 
is being employed, under the supervision of Mr. Greaves, minin 
engineer, Wakefield, who is making a bore-hole 9in. diameter, an 
considerable progress, it is stated, has already been made, 50ft. 
having been pierced in six days. Drax is twenty-four miles north- 
east from Barnsley, and at least eighteen miles from any place 
where the Barnsley seam is being worked; Denaby Main, one of 
the nearest, is twenty miles. Northward from Barnsley the seam 
in a few miles gradually lessens, and the dirt partings increase. At 
Darton, four miles from Barnsley, the bed is of tolerably good 
quality; but a dirt parting, which first makes its apogee south 
of Barnsley, increases in thickness. A mile farther on the coal 
deteriorates; and at Crigglestone it is split into several small 
seams by dirt partings, and northward thence becomes valueless. 
Then there is an area of unexplored ground. At Denaby, the 
coal was sunk on the margin of the magnesian limestone, and to 
the east of Pontefract, which is nearest to Goole, there is the 
permian marls and magnesian limestone. The whole eastern 
margin of the Midland field is defined by the escarpment of the 
magnesian limestone, with its subordinate lower permian sand- 
stone, which, c¢ ing near to Nottingham, extends northward 
beyond the limits of the coalfield itself. The southern boundary 
of the field is new red sandstone, and the strata rise and crop out 
westward as far north as Bradford and Leeds, where they bend 
round to the east, and finally disappear under the magnesian lime- 
stone, which rests directly on the millstone grit. It is to be pre- 
sumed that the boring is intended to pass into the permian strata, 
under which is, it is admitted, a large area of unworked coal. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. Twiermryer, Book 


‘seller. 
NEW YORK.—Tae Wittmer and Roozrs News Company, 
81, Beekman-Street, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to hi ae See ald. postage stamp, in order that 
answers received by us may be forwarded to their nation. No 
notice will be taken of communications which do not comply with 


these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request u } to keep copies. 

*,* All letters intended for insertion in THe ENGInzER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communivations, 

A. 8.—The rule given in Tue Encrneer for Dec. 2nd is correct. The other 
rule to which you allude is incorrect. If you compare the two you will see 
at once in what the error consists. 

AmaTeuR DRAvUGHTSMAN.—See ‘‘ Principles of Machine Construction, an 
Application of Geometrical Drawing for the Repr tation of Machinery,” 
by B. Tomkins, Published by W. Collins, Son, and Co. 

J. é- A bar of wrought iron is longer by ‘0012 of its length at 212 deg. than 
it was at 82deg. In a rise of 90deg. the shaft would increase in length 
+0006, which for 140ft. would amount to °084 of a foot, or a little over lin. 
Roughly speaking your shaft will expand and contract about one-tenth of 
an inch for every 12 deg. difference of temperature. 

J. (Belgrave-road).—In answer to your question, the following is the extract 
from Molesworth's ‘ Pocket-book” ; —‘* Limits of deviation..—In towns, 
10 yards on each side of the centre line; in the country, 100 yards, or 
4 chains. Deviation of level.—In towns, 2ft.; in the country, 5ft. Devia- 
tions of gradient.—Gradients flatter than 1 in 100, deviation 10/t. per 
mile steeper; do. do, steeper, 3ft. per mile steeper.” There are further 
restrictions regarding tramways which, we believe, provide for all errors, 
and it is the business of opposing parties to show from the plans and 
sections deposited in the Private Bill-office, that the proposed work could not 
be carried out without violating the limits prescribed by the Railway 
Clausee Consolidation Act or these Standing Orders. If it could be shown 
that the sections for a acheme were so much in error as seriously to affect 
the estimates, the Bill would stand but a bad chance of passing the 
Braminer if it were opposed. 


COVERING TELEPHONE WIRE WITH GUTTA-PERCHA, 
(To the Bditor of The Bngineer.) 


Sir,—Can any of your readers o| by the makers of modern 
machinery for covering —~ with gutta-percha? H. 8. 
Manchester, 4th. 


THE DENSITY OF METALS. 
(To the Bditor of The Engineer.) 
Sir,—I shall feel obliged to any reader who will tell me what are the 


temperatures at which compe and iron reach their maximum densities ? 
Brierley-hill, December 13th. W. B. 


PACKING ARROWROOT. 
(To the Editor of The Engineer.) 

S1r,—I shall be glad if any of your readers can tell me the names of the 
of for making and $b. or 
1Ib, paper or board pac e for packing arrowroot. 

December 12th. COLONIAL. 


COFFEE GRINDING AND ROASTING MACHINERY, AND WINE 
FILTERS. 


(To the Editor of The Engineer.) 

Sin,—Can any of your correspondents give me the names and 
addresses of the man of the undermentioned machinery :— 
Coffee grinding and roasting machinery ; filters for wine. CorFrEE. 
Lincoln, December 8th. 


CORRUGATED IRON. 
(To the Editor of The Engineer.) 


Sir,—We would be much obliged to any one informing us in what way 
corru; iron is now usually manufactured, and who could supply the 


machinery for the purpose, as well as whether any, and if so what, 
patents exist for such machinery. P. axp M. 
Vienna, Austria, December 6th. 


ROUND DRIVING BANDS. 
(To the Editor of The Engineer.) 

Sin,—Could any of your readers inform me where I could obtain a 
round driving band or belt which will answer the pyres particulars ? 
It must be endless, ee non-stretchable, not ex ig din. dia- 
meter, and capable of transmitting up to 4-horse power, and not affected 
by weather or A. P. 

Wi r, 8.W., December 12th. 


SIEVES AND VARNISH. 

(To the Editor of The Engineer.) 
oe any reader pve us the name of a maker of an oscillatin, 
sieve? We have heard of one which we could adapt for sieving moulders’ 
sand, but we donot know the name of the maker. Also the name of a 
maker of transparent varnish which sets so hard upon the face of 
iron that it is as hard as iron itsclf, a. 


. 
Accrington, December 8th. 


SUBSCRIPTIONS. 
Tae Enarneer can be had, by order, from any newsagent in town or cou 
at the various rauway stations ; or it be supplied 
trom the office, on the following terms (paid in advance) : — 
(including double numbers)... .. .. £0 14s, 6d. 
Yearly (including two double numbers)... .. £1 98. Od, 
If credit occur, an extra charge of two shillings and sxpence per annum will 
be made, Tue ENGINEER 1s registered for transmission abroad, - 
Cloth Cases for binding Tuk ENGINEER Volume, Price 2s. 6d each, 
Many Volumes of Tak Encineer can be had price 188. each 
Foreign Subscriptions for Thin Paper Copies will, until further notice 
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THE CANONBURY ACCIDENT, 


Ow the morning of Saturday, the 10th inst., a very 
singular accident occurred in a tunnel, 750 yards long, 
through which passes a branch line of a mile and a-h 
vonnecting the Great Northern Railway at Finsbury Park 
with the North London Railway at Canonbury. The 
facts are ag and easily stated. A Great Northern 
train from Higher Barnet was passed over the line from 
Finsbury Park station a few minutes before 9 a.m.; it was 
not permitted to enter Canonbury Junction, as the line was 
not clear, and stood with the engine just out of the south 
end of the tunnel. While there it was run into behind by 
a second train from Finsbury Park, which had started four 
minutes after the first train, which we shall call No. 1. 
Train No. 1 was not injured, the collision being extremely 
slight, and it went on its way as soon as the si were 
lowered for it—that is, almost immediately after it had 
been run into, Train No, 2 now occupied nearly the place 
previously taken by train No. 1, and while standing it was 
run into very severely by train No. 3—one from 
Enfield, which had also come through Finsbury Park. 
Great confusion resulted, and both lines in the tunnel were 
blocked. While matters were in this condition, a train 
No. 4, which had left Finsbury Park at 9.8, ran into the 
débris, with shocking results. In all, up to this moment, 
five lives have been lost, and some forty persons have been 
more or less injured. Two heavy collisions, smashing up 
three trains, occurred between 8.50 a.m. and 9.12 a.m., or 
thereabouts. We have repeatedly pointed out that the 
block system is very far from perfect, and that it 
none of the almost magical virtues with which some rail- 
way managers would endow it. The Canonbury accident 
is, however, perhaps the most complete illustration of the 
weak points of the system yet supplied. 

There are three block-si stations between Finsbury 
Park and the junction of the branch line with Canonbury. 
The first in order of these allows the train to pass from the 
Great Northern main line at Finsbury Park on to the 
Canonbury branch ; the second is situate about midway 
between Finsbury Park and Canonbury, and close to the 
northern entrance of the Highbury Tunnel. This box is 
in direct telegraphic communication with the third block 
signal, which is outside the southern end of the tunnel, 
and is supposed to control the junction, which is closely 
adjacent to the signalling-box. The first and second signal- 
boxes are controlled by Great Northern officials ; the 
third, being upon the proper North London line, is manned 
by a North London official. It is with the signalmen in 
charge of No. 2 and No. 3 Boxes respectively—W. W. 
Hovey in the case of the Great Northern line, and Henry 
Hills as a North London man—that we have here 
to do. Two inquiries are pending—one by the Board 
of Trade, conducted by Colonel Yolland ; the other is a 
coroner’s inquest. The facts elicited already by Colonel 
Yolland leave very little doubt as to how the accident, or 
accidents, took place. Our readers must bear in mind that 
the first signalman from Finsbury has had nothing whatever 
to do with the matter. The story told by Hills, the North 
London signalman at Canonbury, is very simple, when it is 
divested of extraneous matter about other trains than the 
four with which we are now concerned. He came on duty 
at 7 am. for a shift until 3pm. All went right until 
8.55, when he blocked the Great Northern line by sending 


g| six beats to Hovey, the Great Northern signalman ; but 


in spite of this blocking train No. 2 was sent on by Hovey, 
slight force into train 
No. 1. Then Hovey sent Hills word that he was sending 
on another train, No. 3; ard Hills, apparently in despera- 
tion, sent him seven bells. About this si 


we say 
more in a moment. Notwithstanding, No. 3 was sent on, 
and almost while the second collision was taking place 


Hovey — telegraphed that he was sending on a train. 
Hills replied by seven bells, and train No. 4 came on, and 
ran into train No. 3. It is not quite clear how Hovey was 
at last prevented from sending on trains. We sup 

someone went to his box, and teld him that he was 
wrecking trains as fast as he could, and so terminated his 
proceedings. Thus, it will be seen, the case lies in a 
nutshell. According to Hills he blocked the section of the 
line between himself and Hovey, and never tuok the block 
off all the time. It must be understood that there is 
a miniature semaphore arm in the telegraph instrument, 
and when the block signal, six bells, is sent, this arm flies 
up to danger, and remains there until line clear is given 
from the next station. Thus not only hearing but sight 
Hovey with the 
signal before his eyes at danger, and six bells ringing in 
his ears, nevertheless sends on train after train. Now, 
Hovey is an experienced signalman, and it must not for a 
moment be supposed that he did what he did without a 
reason, and the reason he gives is that Hills sent him seven 
bells on his first applying for the road for what we have 
called No, 2. train. He never had received such a signal 
before, did not know what it implied, and referred to his 
signal-book to find out what the North London signalman 
meant. The rule is long, and he did not read it with care, 
and assumed that it meant “send on a train with great 
caution,” accordingly he hung out a green flag and let the 
trains as we have said, with what result we know. 


Why did Hills send seven bells? Here is his own explana- 
tion; “I gave the Great Northern signalman seven beats 


because he would not answer me with six, to see whether 
he understood that. Six beats is a block, and seven 
is also a block. If I got seven beats I should let 
nothing through.” But on the Great Northern it 
seems that seven bells is what is known as per- 
missive block. In Hovey’s own words: “Not knowing the 
meaning of the signal I received of seven bells, I turned 
at once to the code card and found that it was explained 
as ‘Obstruction of the line and permissive block.’ I then 
worked my trains according to the rules of the ‘permissive 
block’ as carried out on the Great Northern line. That 
was the course I pursued with all the trains in question.” 
As the coroner's inquest is still pending, it would be 
improper to say anything concerning the action of the 
signalmen, but there is no reason for being reticent con- 
cerning the faults of the system. We have here a North 
London man communicating with a Great Northern man ; 
and these two read a signal differently. The North Lon- 
don man sees in the seventh bell after six only an emphasis 
attached to the warning not to send on trains; the Great 
Northern man finds the seventh bell practically reversing 
the order given by the six preceding strokes, and so sends 
on train after train to destruction. Is it possible that 
there are any other discrepancies between the signal prac- 
tices of various companies! If so, they ought to be found 
out and cleared away atonce. It is essential that there 
should be but one code for the United Kingdom. It is 
worth notice that in this case the difference between safety 
and destruction was apparently one beat of a bell. Now, 
nothing is easier than for both the sender and receiver to 
make a mistake in counting the number of strokes. Asa 
matter of fact, such mistakes are constantly made, but they 
are fortunately of small importance; that is to say, a 
train will not be suffered to enter a blocked section 
so long as the needle is pegged over to —— 
But none the less is it certain that the bell 
system is imperfect. In the case under considera- 
tion, Hills, although he knew that Hovey was — 
what was wrong, could explain nothing to him. 
speaking instruments been provided, Hovey and Hill 
could have used them; a mutual explanation could have 
taken place, and there would have been no accident. It 
may be objected that speaking instruments are —* 
and that signalmen who can use them are rare. e may 
t this, but there is a simple way out of the difficulty. 
hy are not all the signal stations on metropolitan lines 
ut into telephonic communication? If Hill and Hovey 
ad each a telephone, Hill could have told Hovey to send 
on no trains, obvious, indeed, are the advantages to 
be derived from the establishment of telephonic com- 
munication between signal boxes, that we venture to hope 
the introduction of the telephone on all lines with stations 
close together will not be long delayed. Furthermore, so 
long as the present signalling system is used, so long will 
there be achance for a signalman to deny having received 
a certain message. Many years ago we suggested, when a 
dispute of the kind arose in connection with a railway 
accident, that all messages should be automatically recorded. 
Our suggestion has not been carried out. We now make it 
again. A strip of paper, marked with cross lines showing 
hours and minutes, is rolled by a clock off one reel, and 
wound up by another. Over the ribbon of paper is fixed 
a pricker. This pricker is in connection with the plunger 
by which the bell signals are sent. Every time the plunger 
is pushed in a hole is made in the paper; the time when 
it was made will be given by the place of the hole on the 
ribbon. Thus an unerring record will be provided of the 
message sent. A similar device may be used at the other 
end to record the message received. If our readers will 
turn to Tue EncriveEr for November 11th, they will find 
on page 347 an engraving of an instrument which embodies 
our suggestion very completely. For the moment it is for 
the reasons we have stated impossible to draw all the 
lessons from the Canonbury accident which it is capable 
of teaching ; but nothing can, we think, be clearer than 
that if Hills could have spoken to Hovey the accident 
would never have occurred. If Hills could have gone 
straight to Hovey’s cabin after the first collision between 
Nos. 1 and 2 had taken place, and told him about 
it, and to send on no more trains until he was ready 
for them, it is obvious that the trains would not have been 
sent. A telephone would practically have taken Hill into 
Hovey’s box. The general adoption of the telephone will, 
we feel certain, prove of very great advantage on the rail- 
ways of London or other great cities, such as Liverpool or 
Manchester. 


MADRAS HARBOUR WORKS, 


A sap catastrophe has befallen the works at the 
Madras Harbour, the progress of which has from time to 
time been reported in our columns. On the morning of 
November 12th, a gale sprang up from the north-west, 
which increased in intensity until the wind had attained 
about half the maximum velocity recorded in the case of 
the cyclone of 1872. The weather being calm along the 
coast to the north and south of Madras, it is believed that 
that place was on the border of a cyclone, the vortex of 
which was inthe bay. This storm, then, the serious results 
of which we have now to record, was but of half the 
strength of that which visited the same shores in 1872 ; 
and that the works should have succumbed under such 
circumstances proves that there was very insufficient 
provision made against the known and ascertained force 
of the sea. That this fact had been apparent to those 
—— with the coast has long been made known to 
us by direful prophecies appearing in the Madras papers ; 
and it was but recently that the Governor of that Presi- 
dency, the Duke of Buckingham, when speaking at a 
scm gathering, stated that grave and well-grounded 
ears existed that the breakwater, as constructed, 
would not stand against the force of a cyclone 
such as been previously experienced. These 
foreboding have been only too fully verified by the 
total failure of the breakwater. The sea carried away 
the béton blocks of 27 tons—to quote the words of the 
Ceylon Observer— like so many cockle-shells.” The titans 
and cranes, which had been left in situ in spite of warn- 
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ings of the approaching storm, were also engulphed. These 
casualties were the result of the outbreak, as it may be 
called, of the storm, and were observed during daylight of 
the 12th by the crowds which thronged the shore. The 
gale increased in strength towards nightfall, and during 
the night its ravages were extended until about 700ft. of 
each pier were wholly destroyed, and the topmost tier of 
blocks throughout their entire length carried away, so that 
the sea, surmounting the rest of the structure, flowed 
easily into the harbour and caused the steam hopper 

, Hobart and Salisbury, which were at moorings 
within the breakwater, to founder, nineteen of their crews 
going down with them. 

According to the latest received accounts, the piers, with 
the exception of the topmost run of blocks, are still intact 
from the shore to the point at which they curved to form 
the closing of the harbour, and it may be presumed, there- 
fore, that from that portion of their length they were not 
exposed to the full force of the sea; but as they have so 
far yielded under the stress of a cyclone of what may be 
termed only half-cyclone power, it must be naturally fancied 
that they would altogether disappear were they ex to 
a storm of the violence of that which occurred in 1872. 
It may, therefore, be truly said that the whole work will 
have to be re-commenced de novo, and it is extremely 
questionable, we should say, whether anything but the 
rubble mounds yet remaining can be utilised towards the 
re-construction ; for it is evident that the béton blocks of 
27 tons in weight, which may still remain in situ, are 
utterly inadequate to resist the violence of a cyclonic storm. 
Of course there will be strict inquiry as to the character 
of the design which has so signally failed, and caused so 
heavy a loss both of money and life. The assertions made 
by many engineers and others long in advance of this 
catastrophe are sufficient evidence that the experimental 
dimensions given by the designing engineer were foreseen 
to be utterly insufficient. The Ceylon Observer, com- 
menting upon the occurrence, has thus written :—“ Mr. 
Parkes’ experiment in cheap work on a new principle of 
his own invention, hitherto unknown to marine engineers, 
has proved a failure. Mr. Kyle, the resident engineer of 
the Colombo works, long ago told us that if the Madras 
breakwater proved a success, it would practically revolu- 
tionise the system of breakwater construction, and we know 
that local critics have again and again censured the useless 
expense to which Sir John Coode was putting the colony by 
his slow, expensive, old-fashioned system of constructing our 
— Colombo—harbour wall. Such criticism will now be 
silenced for ever. Mr. Parke’s work has ignominiously 
collapsed, while Sir John Coode’s gives every promise of 
permanency.” 

It will be of interest, when considering the cause of 
failure, to inquire into the difference of construction 
adopted by Mr. Parke and Sir John Coode. At Colombo 
there are four courses of three blocks in each to the required 
depth. Each block is set or bonded nearly one-half its length 
over that of its neighbour, either over or under, turn about. 
In addition to this vertical band, there are five joggle 
holes running from top to bottom of the wall. As the 
work extended into deep water the wall on the rubble 
mound consisted of a uniform thickness of 34ft., consisting 
entirely of béton blocks. We are unaware of the 
exact dimensions of the corresponding work at 
Madras, which has so signally failed. We _ believe, 
however, it did not consist of more than two-thirds the 
thickness of the Colombo work. The courses had 
no transverse bond whatever, and the upper and lower 
ones were connected only by simple joggles. In fact, to 
quote Ferguson's Ceylon Hand-book, Mr. Parkes was of 
opinion that the bonding adopted at Colombo was “ not at 

necessary, and thereforeconstructs it without either verti- 
cal or lateral bonds, excepting in the case of the over and 
underlying blocks, where, mc, sy they introduce a box- 
joggle in the centre of each bed of each block, top and 

ttom. But the inner and outer sections of the wall have 
no bond to keep them together, and enable them to cope 
with prolonged heavy weather.” 

A single failure, it is said, teaches us far more than do 
a thousand successes, and the unfortunate instance of the 
Madras breakwater will teach us a lesson not easily for- 
gotten. It would be hard, indeed, if engineers were never 
to and economise in work by departure from long- 
established customs. We should never pro did suc 
a rule hold good in all cases ; but probably in the case of 
marine work, where natural forces are so difficult to esti- 
mate with exactitude, it is better—as has been proved in 
the case of the Madras breakwater—to abide by rules 
established by known successes. The uplifting force of 
suddenly arrested sea waves, ap to have been altogether 
ignored in the design of the bonding described. The 
blocks at Colombo are, we believe, 50 tons in weight, 
while those which a comparatively trifling cyclone has 
scattered at Madras, weigh but 27 tons. But weight alone 
does not ensure stability against this force ; the horizontal 
must be small compared with the vertical surfaces, or in 
relation to the weight, and Mr. Parke’s blocks do stand 
on edge. 


THE DITTON PUMPING ENGINES. 

Ir is not improbable that many of our readers have 
sew with a glance the report by Mr. Cowper on the 
itton pumping engines, which appeared in our last im- 
ression on e 420. When they learn that the per- 
ormance of those engines is, so far as we know, the best of 
which a trustworthy record exists, they will see that the 
report in question deserves more than a superficial exami- 
nation. It is full of interest, and claims careful analysis. 
The engines are two in number, compound, with beams 
and fiy-wheels. They are, in short, of the well-known 
rotative pumping type. The great peculiarity about them 
is that they are fitted with what was christened long since 
in the Navy, Cowper's “Hot-pot.” In other words, the 
steam in the intermediate receiver is kept warm by fresh 
steam from the boiler. Each pair of engines consists of 
one high-pressure cylinder, 2lin. in diameter and 5ft. 6in. 
stroke; and one low-pressure cylinder, 36in. diameter and 
5ft. Gin. stroke. These cylinders stand each one under its 


own beam, and between them is placed the intermediate 
receiver or hot-pot, a cylinder about as large as the low- 
pressure cylinder. The engines work cranks at right angles 
at the ends of the fly-wheel shafts,and the plunger pumps are 
worked direct from the beams with a stroke of 4ft. The ex- 


haust steam from the high-pressure cylinder has to pass, 


through a thin annular space with full-pressure steam 
from the boiler on both sides of it in the hot-pot, and by 
this means the steam condensed in the high-pressure 
cylinder is re-evaporated, and dry steam only is delivered 
to the low-pressure cylinder. We have on more than one 
occasion dwelt on the importance of using dry steam in the 
large cylinders of compound engines. Mr. Cowper's figures 
confirm the accuracy of our conclusion ; they also support 
our often-reiterated assertion that high pressures are not 
essential to economy, the boiler pressure at Ditton being 
only about 75 lb. absolute. The conditions of the 
trial were such that it is very difficult to see how 
any error could have crept in; yet the engines used 
but 13°39 Ib. of feed-water per indicated horse-power per 
hour. To this must be added the steam condensed in the 
jackets and hot-pot. This was not measured, but amounted, 
according to Messrs. Simpson, to a little over 2 lb. per 
horse per hour, thus bringing the total consumption up 
to, say, 15°5lb. The best results we can compare these 
figures with are those got from a Saltaire engine men- 
tioned by Mr. Clark, which required 17°4]b. of steam. 
It has also been stated that some pumping engines in the 
United States, constructed by Mr. Leavitt, get on with 
16 Ib., but of this we have no trustworthy proof. 
Mr, Clark gives the best result for compound engines as 
about 18lb. There are compound engines which have 
perhaps slightly beaten the Saltaire engine, but we think 
we shall not be wide of the mark if we say that no quite 
trustworthy record has ever before been published of a per- 
formance in which the engine used less than 17 1b, of water 
per indicated horse-power per hour. When it is borne in 
mind how difficult it is to save a pound of feed-water 
when an engine is already very economical, it will be 
seen that the performance of the Ditton engines is really 
phenomenal. 

It ap from the that steam was cut off in 
the small cylinder at about one-eighth of the stroke. The 
clearance is, we know, very small. The high-pressure 
piston has an area of 346°36in.; the stroke is 66in., and 
one-eighth of this is 8°25in.; allowing half an inch, as 
equivalent to clearance in ports, es, and cylinder, we 
have 346°36 x 8°75 = 3030°66 cubic inches of 75 1b. steam 
per stroke, or per minute, 133,349in. = 77°17 cubic feet 
per minute, and per hour 4630 cubic feet, weighing 814°4 lb. 
Assuming a fifteen-fold expansion, 75 lb. initial pressure and 
1'5 lb. back pressure, the caleulated power of each engine, 
on the assumption that the curve of expansion was 
hyperbolic, would be 127 indicated horses, proving that the 
curves were very nearly hyperbolic. It was actually 120- 
horse power in round numbers. The consumption of 
steam by the indicator, which takes no account of con- 
densation, was but 6°616 lb. per indicated horse-power. 
Such a result is absolutely unprecedented. It will be seen 
that our figures are based on the point of cut-off, as shown 
by the indicator. In other words, on the cubic space filled 
at the beginning of each stroke with steam, and not on 
the nominal cut-off. We have before us a table of some of 
the finest results ever got from steam engires; picking out 
the best of these, we find a Corliss engine using 10°63 lb. 
per horse ‘ed hour by the indicator; a 72in. engine at the 
East London Waterworks requires 13°58 lb.; the low-pres- 
sure cylinder of a pair of compounds by Messrs. Day, 
Summers, and Co.,used 11°99 lb. ; the high-pressure cylinder 
of a compound engine by Messrs. Donkin requires 10°09 lb. 
If we compare even this last figure with the performance 
of the Ditton engines, it will be seen that the difference is 
enormous—not less than nearly 3°5 lb. of steam per horse 
per hour. The ratio which the steam, as measured by the 
indicator, bears to that actually used, was in the case of the 
Donkin engine 100 to 203; that is to say, 103 per cent. 
more steam was used than the indicator accounted for. 
In the Ditton engines the steam actually used was a little 
more than 134 per cent. in excess of that accounted for by 
the indicator. We may say again that this result 
is unparalleled by the performance of any good engine 
with which we are acquainted ; and it proves that, in 
spite of the use of every expedient known to science, the 
condensation of steam in an engine must be very great. It 
may be urged that the 8°884 |b. of steam condensed per 
horse per hour in the cylinders, jackets, and hot-pot was 
condensed in the performance of work ; but this cannot be 
the case, as assuming the initial cylinder pressure to have 
been 75 lb, absolute—and this is not far from the truth— 
and the terminal temperature of the steam 107 deg., the 
condensation of about 2°31b. of steam would have sufficed 
to liberate heat, the equivalent of 1-horse power for an 
hour. Accordingly, we have a condensation of 6°584 lb. 
per horse per hour to be explained. This was due, of 
course, to the usual causes, namely, the inability of the 
jackets to prevent condensation from taking place in a 
cylinder exposed to considerable alterations in temperature. 
Putting on one side the question of relative performance, it 
is a curious fact that this is absolutely a very much larger 
condensation than takes place in engines in which no re- 
heating device is employed. For instance, the Saltaire 
engine to which we have already referred only uses 20 
od cent. more steam than is accounted for by the indicator. 

ts actual consumption is 17-4 lb. of steam per horse per hour, 
and 20 per cent. of this is 3°48 lb., as the quantity condensed 
per horse perhour. Other instances might be cited if it were 
n In order, however, to draw a proper compari- 
son of this kind it is essential that the steam be worked 
under the same conditions of expansion and pressure in the 
cases compared. The advantage of the hot-pot lies not in 
reducing the positive loss of steam by condensation in the 
cylinder, but in reducing the loss, as compared with the 
eof expansion. For example, it has hitherto been found 
impossible to expand steam anything like fifteen-fold with- 
out bringing about an enormous condensation. Thus, in 
an engine which we tested some years steam of 80]b. 


absolute pressure was expanded fifteen times. The quan- 


tity used was 22 Ib. per horse per hour. Assuming that 
it was as eflicient in this engine as in the Ditton engines, 
then the indicator would have accounted for 6'616 Ib. only, 
and the difference, 15°384 lb., would have been condensed. 

The greater the range of expansion the less will be the 
quantity of steam accounted for by the indicator, and the 
greater the quantity, other things being a. condensed 
in the cylinders. For some reason not fully understood, 
a very small quantity of water in a cylinder enormously 
augments the condensation, The hot-pot seems to play 
the of a drier very effectually. It can do nothing 
whatever to help the high-pressure cylinder, but it no 
doubt augments the power given off by the low-pressure 
cylinder, by keeping up the expansion curve in that 
cylinder ; and this seems to be entirely a result of drying 
the steam, and not of heatingit. Indeed, the temperature 
of the steam as it enters the low-pressure cylinder at 
Ditton is, we are informed, not more than 5 deg. or 6 deg, 
higher than that of the same steam before it 
through the hot-pot. If our readers will turn to the 
account of the performance of a compound engine by 
Messrs. Richard Garrett and Son, which appeared in our 
impression for 26th November, 1880—the only compound 
portable engine which we have as yet had an opportunity 
of personally testing—it will be seen that a very high duty 
was got fromit. All through the engine is non-condensing ; 
it required but 22°8 lb. of steam per horse per hour, 
and the high efficiency of the steam was, we believe, 
mainly due to the circumstance that the pressure 
in the intermediate receiver was raised high enough to 
re-evaporate nearly all the water condensed in the high- 
pressure cylinder ; consequently the large cylinder was 
supplied with dry, or nearly dry, steam. The drawback to 
this method is, that the power developed in the two 
cylinders is very different, the greatest power being got 
from. the low-pressure cylinder. But this is not an insur- 
mountable objection, and the system is very simple, and 
easily applied in practice. : 

It will perhaps not have escaped notice that the boilers 
at Ditton were abnormally economical, and this although, 
as Mr. Cowper tells us, the furnaces were not quite what he 
would have liked them tobe. It will be seen that these boilers 
had to pd 15°5 lb. of water from an average tempera- 
ture of probably 92 deg. with 1°6 [b. of coal. This is within a 
small fraction of 9°7 lb. of water per Ib. of coal, equivalent 
to an evaporation of 10°86 Ib. at 212 deg. We have no 
hesitation in saying that this again isan unparalleled result. 
Nothing at all approaching it has ever before been recorded 
of a plain Cornish boiler. We have found 9°5 lb. of water 

r pound of coal the highest duty that could be got from two 
- Lancashire boilers, 30ft. long, with Bwlfa coal, which 
is as good as Nixon’s navigation. The grates were specially 
adapted for burning this coal, and the bridges had been 
altered to get the best possible result ; in addition the 
feed-water was heated to 120 deg. Our readers will, we 
think, join with us in saying that it is desirable that Mr. 
Cowper should express his views concerning the perform- 
ance of the Ditton engines and boilers more fully than he 
has done in his meagre report. We have, as we have said 
an almost, if not altogether, unparalleled performance of 
steam machinery to deal with, and engineers will  _on 
some explanation from the man who has secured so 
wonderful a result. 


TELEPHONE WIRES OVER THOROUGHFARES. 

Mr. JoHnN Watsu, telegraphic engineer, Stretford, near Man- 
chester, has presented a report to the corporation detailing the 
results of his examination of the several lines of over-house 
telegraph and telephone wires in the borough. With the Post- 
master-General, he does not apprehend the corporation will have 
any difficulty, but with all over-house wires one or two conditions 
should be insisted on. Chief among these are—(1) All over-house 
wires crossing streets or parallel to streets where there are 
approaches to works, &c., should not be less at the lowest point 
than 35ft. from the ground, so as to allow a sufficient headway 
for the fire-escape ; (2) over wires should cross streets at right 
angles, and be “shackled off” at both sides of the street ; (3) 
over-house wires should be placed upon poles where possible and 
not on buildings. Mr. Walsh specially compliments Messrs. 
Tasker, Sons, and Co.’s construction of their telephone and 
private telegraph wires, and mentions that no better test of their 
strength could be obtained than the fact that they stood the 
severe storms of October and November without injury. Their 
manager, Mr. Johnson, was an efficient telegraph engineer, and 
would no doubt continue to keep Messrs. Tasker’s telephone 
wires in a good state of repair and condition. What Mr. 
Walsh, indeed, practically recommends, is that the principles 
and regulations laid down with respect to Messrs. Tasker’s wires 
should be strictly enforced with all other owners of private 
telegraph or telephone wires in Sheffield, and no new lines of 
wires should be allowed to be erected without the sanction and 
approval of the corporation being first sought for and obtained. 


PROPOSED TUNNEL UNDER THE THAMES. 

Some of the local authorities in the east end of London are 
much exercised at a rumour that the Metropolitan Board of 
Works have a project under consideration for a tunnel from the 
Whitechapel-road to the south side of the Thames, this being, in 
their opinion, the best method of satisfying the great need of 
communication. It would probably be more correct to say that 
the tunnel is proposed in order to avoid the opposition of the 
City authorities, who, apparently, will consent to nothing—how- 
ever much for the good of the metropolis—which may touch the 
vested interests of Billingsgate and Thames-street. At any rate 
in the East of London, beyond the City, the need is for the 
bridge, and not for a tunnel, and this view is to find expression 
at the next meeting of the Whitechapel District Board of Works 
on Monday, the 19th inst., when Mr. William Smither, the well- 
known carrier and local representative, is to move :—“ That in 
the opinion of this board the proposed means of communication 
between the north and south side of the Thames below London 
Bridge should be a low-level bridge.” If London had a repre- 
sentative government like every other town and ~~ in the 
empire, a resolution such as this would have had effect long ago. 

THE DESTROYER. 

FurTHER information has reached this country concerning 
Ericsson’s torpedo boat, the Destroyer. It appears that he has 
abandoned the use of steam for ejecting his torpedo from the 
boat, and uses gunpowder instead. Thus the boat really carries 
a submarine breech-loading gun. The target referred to in THE 
Enoinzkr, for November 18th, was made of manila rope and 
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wooden slats. A dummy projectile, or one of wood only, 
was discharged from the gun. The muzzle of the gun was 
6}it. below the surface of the*water. The charge was 12Ib. 
of giant powder. The projectile was 254ft. long. The 
gun is aimed and discharged by electricity, operated by the 
steersman. The projectile traversed the target at a depth of 
5ft. beneath the surface of the water, appeared on the surface 
about 100ft. beyond, and continued its course with considerable 
velocity for 200ft. more. A submarine distance of 400ft. was 
made in three seconds, although the gun charge was, as we have 
said, but 12 1b. 


AMERICAN LOCOMOTIVES IN ENGLAND, 


ENGLISH engineers will be somewhat surprised to learn that 
the order has been obtained in this country for a considerable 
number of American locomotives for railways in America. They 
are now being built from the designs and instructions of Mr. 
James Cleminson, M.1.C.E., Westminster, by a leading North of 
England firm, and are on the true American type, as represented 
in Baldwin’s “ America,” “ Mogul,” and “ Consolidation ” classes, 
though some slight modifications are made in the arrange- 
ment of the compensating beams. The system of compensation 
is carried out completely so that the wheels must bear with full 
weight on any road, just as the speculum of a large telescope is 
supported on Lord Rosse’s or Grubb's system of connected levers. 
It is expected that the engines will show what can really be done 
by locomotives on the American type built on the best English 
methods and workmanship, and we shall probably learn how 
much truth there is in the oft-repeated statement that Ameri- 
can locomotives will haul a greater load, weight for weight and 
cylinder for cylinder, than those of the English type. 


LITERATURE. 


Elementary Treatise on Natural Philosophy. By <A. Privat 
DrscHANEL, Translated and edited by J. D. Everett, M.A., 
F.R.8. London; Blackie and Son. 1882. Sixth edition. 

Wuen a book has reached its sixth edition, it is almost of 
necessity so well known, that of a new edition it is only 
necessary to speak of the additions and modifications made 
init. It is difficult to understand why the date 1882 
should be put on the title page, unless it is because the 
remarkably rapid strides being made in the applications of 
electricity have made several additions necessary to the 
part dealing with electricity, which was published earlier 
this year ; while to hold back the volume now before us 
would have made it somewhat behind the time on this 
subject. The book is published either in one volume or 
in four parts, and while referring to the electrical part, 
we may at once mention as an illustration of the rapidity 
with which books on current electricity become behind the 
time, that, though a description of the Planté secondary 
battery is given in the new edition, the Faure battery is 
not described, nor is the Planté illustrated, nor the Varley 
battery mentioned, subjects which are engaging as much 
as any in the electrical world just now. In other respects, 
however, great additions are made to the electrical 
ng and the descriptions of the methods of testin 
by Wheatstone’s bridge or Christie’s, aa perhaps it dual 
be called, are amongst the useful new matter. One of the 
new forms of dynamo-electric machines is described, but 
as a student’s book, a diagram illustration of these machines 
as used by Professor Adams in his Cantor lectures would 
have been a most useful addition, as showing how the 
magnets are wound and placed in connection with the 
armature, commutator, and shunt, and also how Wheat- 
stone’s observation that the effects are increased by diverting 
a great portion of the current from the magnets by means of 
a shunt ; and subsequently how the work, as a lamp, was 
placed in the shunt are carried out. There seems to be some 
error in the description of the device by which Planté was 
enabled to alter the connections of a large number of 
his batteries instantaneously, so as to be in series as soon 
as the charging is completed, as this is called a rheostatic 
machine. As the device is not illustrated this is rather 
confounding. 

Turning back to the commencement, we find consider- 
able alterations and additions in the chapters dealing with 
heat and thermo-dynamics, The Centigrade scale is used 
throughout the book, and this is to be commended; 
but most English readers will be glad to find that though 
the centimetre-gramme-second or ©.G.S. system is 
described, we are spared at present the infliction.of a book 
using that system nenghent: and for this we ought to be 
thankful, when we remember the temptation that Pro- 
fessor Everett, who is the author of the book on “ Units 
and Physical Constants,” in which this system is developed, 
must have experienced in revising this edition, unless in 
his book he had enough of it. 

In the chapter on steam and other heat engines we find 
little change, and here change and addition might have 
been very necessarily made. Stirling’s air engine is 
described and illustrated, but we have nothing more 
modern, though the Rider engine is very largely in use, and 
Stirling engines are obsolete. The illustrations and dia- 
grams of steam engines are old when they might as well 
show modern practice, and give students modern ideas at 
once, instead of making it necessary for them to unlearn 
ideas that they will gather from these old pipey, long- 
ported, and many parted engines. Of the locomotive a 
much more modern and accurate section might just as 
wellhave been given, and of the modern gasenginesomethin 
more than perspective views should have been considere 
necessary by the author to supply the information which 
students wee Of the compound engine, too, some- 
thing more than a pair of contiguous cylinders connected 
by a pair of cross pipes could have been just as easily illus- 
trated, and would have enabled students to obtain a prac- 
tical idea of a compound engine at once, instead of a 
perhaps half- formed conception of a mixture of two 
cylinders by plumber’s aid. The steam engine may “ be 
on its last legs,” but we imagine that its last legs will 
probably last as long as its first, and therefore the steam 
engine might be illustrated as made now rather than as 
made when Professor Everett was very much younger. 

We have thus found fault with the book where 
necessary, but nobody needs to be told that Professor 
Everett's “ Deschanel’s Natural Philosophy” is amongst the 
best and most clearly written books dealing with most of 
its many and interesting subjects. 


BURSTING OF A SPANISH CONVERTED GUN. 


Tue Revista General de Marina for October gives a short 
account of the bursting of a Spanish cast iron gun lined with 
wrought iron coils while firing with shell. The piece was origin- 
ally a smooth bore of 20 centimetres, lined and rifled, oeing then 
brought to 16 centimetres (6°3in.) calibre. The firing charge 
was the service one of 6 kilogrammes (13°21b.). The gun 
appears to have yielded by blowing out the breech end, which 
flew to the rear. Figs. 2 and 3 show that it yielded in a line 
from the bottom of the bore to the curve or exterior angle of the 
metal, on rear of the vent and vent field. The piece also split 
longitudinally in a vertical line as cast iron pieces generally do, 
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see BB and CC Fig. 3 and Fig. 4. The cup which formed the 
bottom of the bore was, of course, blown out to the rear with 
the breech, the coils into which it was screwed being unwound, 
as shown in Fig. 2 and Fig. 4. The coils do not appear to have 
been rent, they seem to have held well together, vide Fig. 4. The 
writer of the Spanish report considered that the longitudinal 
work was equally divided between the projectile and portion of 


the breech blown out, because there was little or no recoil 
Happily, no very serious injury was done to thedetatchment. This 
result doubtless interests Spain very directly, if this gun is a 
representative of a large class ; the question is, how far does it 
concern us in England? Increase in length and the introduction 
of breech loading tend to limit the sphere of conversion as 
applied to our service cast iron guns. Nevertheless the question 
is an important one if, as we believe, about 50,000 rounds are 
annually fired from cast iron pieces converted into rifled guns, 
and strengthened on Sir W. Palliser’s system. 
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sewage farm covers 224 acres of land, lying to the east of Sturry- 
road. At the present time eleven acres are devoted to the culti- 
vation of mangold wurtzel, which are estimated to return forty 
tons per acre. 

The Broad Oak Sewage Works will be utilised as heretofore in 
conjunction with the new works. The whole of the sewage 
matter from the city will be conveyed to the old works in the 
first instance; the solid matter will be separated from the 
liquid, which after filtration will run to the new works for irri 
tion purposes as described below. It is confidently believed that 
these will be the most perfect works in England carrying out the 
process of sewage irrigation. In all other instances the raw 
sewage is placed upon the land for natural filtration, here the 
solid matter is retained at the Broad Oak Works, the effluent 
water alone being spread over the land. 

In the engine house there are two pumping engines of 15- 
horse power, each capable of discharging 1400 gallons per minute 
to a height of 35ft., but the engines can if n be worked 
up to 25 or 30-horse power, when they would each discharge 
2600 gallons per minute. The boilers are each 5ft. 8in. in dia- 
meter, by 18ft. long, with one internal flue 3ft. in diameter 
and six Galloway tubes. They were tested up to 125 lb. to the 
square inch, the pressure remaining for half an hour. There are 
two donkey pumps for the supply of water to the boilers, and 
one air pump for charging the centrifugal pumps. The engines 
work very satisfactorily, being so powerful that the sewage water 
can be carried to within a short distance of the height of the 
table land at Scotland Hills. They can be worked together if 
necessary without any difficulty, and either will discharge 1400 
gallons per minute. An admirable supply of water is obtained 
from a surface well at the depth of 10ft. at a short distance from 
the engine-house. The water proceeds from a bed of gravel, and 
answers the purpose for which it is required perfectly. At the 
pumping station there are two cottages and sheds. As the 
sewage water enters the well from the old works, it is pumped 
up and delivered through five lengths of 18in., 15in., and 12in. 
covered stoneware carrier pipes, extending the length of land, 
The sewage in its passage along the carriers is stopped by sluices 
in the distributing wells, which are placed at distances of about 
200ft. apart. The water rises in these until it reaches the surface 
of the land, when it passes through sluices which are made to 
regulate the flow of water, so that either a small or large quan- 
tity can be put on any particular piece of land, The buildings 
have been erected by Mr. John Bingham, of Headcorn, from the 
designs and under the personal supervision of the surveyor, Mr, 
J G. Hall, Assoc, M. Inst. C.E, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Chief engineer James McGough 
to the Monarch, vice Holloway, the appointment of chief engineer 
Thos. J. Gissing being cancelled ; engineer George H. Cooke to the 
Asia, additional, for service in the Cyclops, vice Laird ; Frederick 
H. Herrmann, chief engineer, to the Euryalus, recommissioned ; 
Thomas Hugbes and Joseph Langmaid, engineers, to the Euryalus, 
additional; Charles F. i. Tilbrooke, assistant engineer, to the 
Euryalus, additional; and John W. Agnew, assistant engineer, to 
the Assistance, vice Langmaid ; Herbert Wooley, chief engineer, 
to the Asia, additional, for service in the Minotaur, to date from 
the 24th inst.; and George Brewer, engineer, to the Asia, addi- 
tional, for service in the Minotaur, to date from the 24th inst. 

New Drarres.—The advent of packages of diaries, always wel- 
come in itself, reminds us of the near departure of the year. 
Messrs. Letts’ collection, both for number and variety, is specially 

ticeable. Every need has been supplied ; every whim, one may 


This gun must have yielded on the first commencement of 
explosion of the charge, and the weak place was determined by 
the crystalline structure at the angle of the casting. It cer- 
tainly yielded chiefly in a direction in which it would not receive 
additional strength from the wrought iron lining. Suppose a 
casting to be bad and inclined to yield longitudinally, it is evi- 
dent that the lining cannot help it to hold together. It may, 
however, be urged that this constitutes an objection against the 
conversion of cast iron ordnance. This appears to hold good to 
this extent, namely, that the longitudinal strength of a cast iron 
piece fixes the limit of work that must be attempted to be 


obtained from it by conversion. It is, however, extremely 
uncommon for a gun to yield in this way. Generally a gun has 
a sufficient margin of longitudinal strength to admit of a con- 
siderable gain to be obtained by conversion. The coils appear to 
have behaved very well. It is difficult to say what strain was 
thrown upon the piece. The charge 13°2 1b. is rather large ; 
12 1b. R.L.G. is the largest charge we fire from our 64-pounder 
6'3in. wrought iron gun. The nature of the Spanish powder, 
however, is not stated. In this case the weight and velocity of 
the projectile would tell us more than anything else. We should 
be inclined to think that the cause of rupture was simply a fault 
in the cast iron. One thing appears certain, that the wrought 
iron prevented the whole gun from flying into fragments, and 
thus, perhaps, it saved the lives of the detachment. We hold 
that the Palliser system of conversion is good, and we 
would point out that in this country, as far as we know, no 
accident of any kind has occurred with it. 


PUMPING ENGINES, CANTERBURY, SEWAGE 
WORK 


WE illustrate at page 437 pumping machinery recently con- 
structed by Messrs. Gwynne and Co., of Essex-street, London, 
for the Canterbury Sewage Works. The price paid for the land 
at Sturry was £3500, and the cost of building the work, three 
cottages, draining and preparing land, boilers, engines, pipes, and 
all complete was £4800, making a total sum of £8300. The 


say, has been humoured ; every size produced, and every pocket 
considered. The general information contained in the er 
diaries is immense. There are also Housekeeping Expense boo! 
already well known, and Family Registers, both of which will be 
in request. Our contemporary, the Chemist and Druggist, has 
also issued a diary, and a very copious one it is. As far as one 
outside the pale can judge of information of so technical a cha- 
racter, we should say that itis of great value to the class for whom 
it is specially produced. The advertisements, enough of them to 
make one’s journalistic mouth water, are in their way scarcely less 
interesting than the matter. The ‘‘ City Diary,” published at the 
office of the City Press, is a useful six days in a page and chea 
diary, as is also for some purposes Blackwood’s shilling interleavi 
scribbling diary, foolscap size. A diary calling for special notice 
in our columns is the Railway Diary and Officials’ Guide. As the 
title indicates, this diary contains a great deal of information on 
the railways of the kingdom, and their officers. It gives the miles 
open, and in most cases the date of opening, and might usefully 
| the gauge of the lines. It is a cheap and useful diary. 
With this diary is also a sheet railway almanack. 


ANNUAL DINNER OF THE SocreTY OF ENGINRERS.—On Wednes- 
day evening the annual dinner of this Society was held at the 
Guildhall Tavern, Gresham-street, and was attended by nearly 
100 members and friends. The chair was occupied by Mr. Charles 
Horsley, C.E., F.G.S. In proposing the toast of the evening, 
“*Success to the Society,” the chairman said that the Society was 
nearly twenty-eight years old, that it was doing a great deal of 
good work, and that it would do much more if members availed 
themselves more of the opportunities of inspection which were 
afforded by the visits which the members were privileged to make, 
and if they would state more freely at the collaaey meetings the 
reflections which had been suggested to them by what they saw 
and heard on the occasions of those visits. They had been per- 
mitted to visit, among other places, the Mint, the Royal Dockyard 
at Sheerness, the fortifications there, and the works of the Great 
Eastern Railway, and all concerned did everything in their power 
to make the visits as profitable to the members as possible. The 
subjects that had been discussed at the Society’s meetings had 
embraced gas engines, dock gates, the prevention of smoke, iron 
roofs, and the machinery of breweries. An addition of 31 bers 
had brought the total up to 400. They were always well received 
wherever they went, and the advantages of the Society’s work 
were highly appreciated by the members, but not so much by those 
who relied upon their transactions as by those who availed them- 
selves personally of the privileges of members. The prospects of 
the profession were improving; they did not do much last year, 
but there was every prospect now that they were going to have a 
first-rate time of it. Mtr. A. Williams, hon. secretary and 
treasurer, and one of the founders of the Society, said that the 
excursions and visits were the most useful part of the Society’s 
work, for it was one thing to be able to make a drawing and 
another to be able to give those further instructions which could 
not be given without the knowledge and experience that could be 
derived only from observation. Mr. Jabez Church, president-elect, 
said there were a good many Bills to come before Parliament next 
session, which was a good sign for the profession. There was a 
vast amount of work for engineers to do in this country; so far 
from being “‘ played out,” as some said, he believed they more 
to do than they had ever dune before. Science was i 
advances, and engineers had to adapt themselves to the changes 
which must follow. The toasts included the Vice-Presidents, the 
Council, and the Secretary (Mr. B. Reed), who was complimented 
on his arrangements for the excursions, and a good selection of 
vocal music was given under the direction of Mr. Montem Smith, 
by Mr. H. Aston, Mr. G. T. Carter, and Mr. Chaplin Henry. 
Mr. A. Williams, Mr. Jabez Church, Mr. Isaacs, Mr. R. P. Spice, 
Mr. T. Porter, Mr. R. Berridge, Mr. S. Cutler, and Mr. C. Gandon 
responded to other toasts. 
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Ws illustrate above and at page 440 a horizontal engine by the | ducing the electric light. The generating of the light requires ; at any previous time. The construction of the wheel is truly 
Berliner Maschinenbau-Actiengesellschaft, which attracted a| power to drive the electrical machinery, and there are many | scientific, having strength combined with lightness. The wheel has 


good deal of attention at the Berlin Exhibition. The action of 
the valve gear will be readily understood from our engravings. 


actuated by a pairof lever armsone of whichisshown above 
at A. Each of these levers is caused to rock by an 
excentric B, and the arm gives a positive motion 
to the exhaust slide beneath the cylinder. The upper 
arm of A is fitted with a trip gear, the tripping of which 
isdetermined almost isely as inthe Wheelock engine by 
the position of the tripper or trigger puller D, which again 
depends on the position of the inclined planesshown at page 
440. The rest of the details, dash-pot, &c., are too clearly 
shown to need description. The cylinder is 19#in. diameter 
nearly, and the stroke is 21}3in. The construction of the 
air pump and condenser is worth examination. The air 
pump is 4}in. in diameter. 


THE CORNISH STEAM PUMP. 


THE engraving on the next page illustrates a new type of 
steam pump, manufactured by Messrs. Joseph Evans 
and Sons, of Wolverhampton, and Queen Victoria-street, 
London. Its action will be readily understood from the 
drawings. As the piston approaches the end of its stroke, 
say from right to left, the steam from the cylinder is 
admitted by the ports K and M to the left of the small 
plunger G, moving it to the right, by which means the 
right end of the large plunger D is placed in communica- 
tion with the exhaust through the ports N, and the left 
end with the interior of the steam chest B, from which 
steam is admitted through the ports R and Q, causing 
the plunger D, together with the common slide valve E, 
to be carried over to the opposite end of the steam chest, 
thereby reversing the motion of the main piston; a 
similar motion takes place at the opposite end. The 
cushioning of the plunger valves is most effectively per- 
formed by means of small ports, through which steam 
direct from the steam chest flows upon the end of the 
plunger towards the completion of its stroke, and this pre- 
ventsits striking up the coversand caps; the exhaust steam 
from the plunger G passes through the small port S, and 
thence into the main exhaust through N. The steam 
chest being placed on the side of the cylinder, and the 
bottom of the steam port on the same level as the bottom 
of the cylinder, the whole of the condensed water is 
carried out at every stroke of the piston, whereby the 
necessity for drain cocks is avoided. This appears 
to be a simple and efficient pump, well adapted 
for doing a great deal of work under trying con- 
ditions. There are few parts to get out of order, and 
the whole machine will obviously stand knocking about with- 


out injury. 


LETTERS TO THE EDITOR. 
[Continued from page 438.] 
THE LEFFEL TURBINE. 
S1m,—The object of this letter is to bring the Leffel’s turbine 
water wheel under the notice of those who are engaged in intro- 


| situations where water-power can be obtained for a nominal sum. 


a division in the centre of the buckets, which divides the flow of 


Tn many cases the power is the chief drawback, steam requiring | water into two distinct streams, the upper stream passing hori- 
The valves are plan slides of the gridiron type, and they are . both coals and attendance, whereas water-power requires neither. 


THE LEFFEL TURBINE. 


When the machinery with turbine is erected, there is little or no 
further expense connected with it. With even a low fall, a high 
speed is obtained, which is a very great advantage, and combined 
with the high speed is a very steady motion. It can be stopped 
and started in a few seconds, is always ready to work, requires no 
— or packing, &c. The James Leffel’s double turbine water 
wheel has now been before the public for many years, not only in 
America, where it is made, but almost in every part of the world, 
10,000 wheels are successfully working on falls varying from 18in. 
up to 300ft., and the demand for the wheels is greater to-day than 


| zontally into the centre of the wheel, the lower stream passin; 

downwards, each stream having a set of buckets whic 
receive the full force of the water. The wheel is turned in 
the lathe, and the gate framing or wheel case bored out, 
leaving just sufficient play between the two, so that the 
wheel can turn without touching the sides of the gates or 
case. The gates are easily adjusted by a segment and 
arm, which is connected with the gates by connecting-rods, 
Motion is given to the segment by a small spur pinion. By 
this means the gates can be adjusted to the smallest space. 
This isa very great advantage where the stream of water 
which supplies the wheel is variable. The percentage of 
useful duty is, by this means, retained with a large or 
small quantity of water, as the wheel will give nearly the 
same useful effect with one-tenth of the water as it will 
with the full quantity which the wheel can consume, the 
— being in proportion to the quantity of water used. 
t will be readily understood by this that the water enters 
the wheel round the circumference. By this arrange- 
ment the wheel has no tendency to press more on one side 
than the other, the pressure being equal all round. The 
foot-step is of hard wood, very large, and being directly in 
the flow of the discharged water, the heat is carried off as 
fast as it is generated, so that there is no wear on the step, 
and they run for years night and day without giving any 
trouble. The wheels for low falls are generally placed in 
an open penstock, which is made of wood, stone, or iron. 
is isa very good and cheap arrangement for low falls, 
thereby doing away with the wrought iron or cast iron 
piping ; for high falls the wheels are fitted in a cast iron 
globe case or wrought iron case. The water is conveyed 
to it by wrought iron or cast iron pipes. We have, and are 
still erecting, a number of turbine wheels in England and 

elsewhere, and all with the same satisfactory results. 
THoMAS McKENZIE AND Sons, 
Holborn Viaduct, London, E.C., Nov. 11th. 


THE EFFICIENCY OF ELECTRIC LAMPS, 


Srr,—The recent publication in your journal of Pro- 
fessors Ayrton and Perry’s paper ‘‘ The Efficiency of Electric 
Lamps,” and the comparisons they make of some of the 
electric light lamps exhibited at the Paris Exhibition, com- 
parisons which appear to me to be misleading and err q 
and to call for some comment. It is obviously a mistake 
to compare electric arc lamps or semi-incandescent lam 
with incandescent lamps in vacuo, and to test them all in 
the same horizontal inasmuch as the incan- 
descent lamps practically give the same light in any 

ition, whilst only the minimum light is given by ‘arc’ 
as those tested—and semi-incandescent 
lamps in the horizontal position. 

I was present on two occasions whilst the professors were 
testing my lamps, and the results varied as much as 100 
per Cent. They gave me at the time red glass 100 candles, 
green 140, and again red 140 and green 180 and dle power, 
and al] with exactly the same light, which they now give as only 
70-candle power. Different observers gave altogether different 
powers of one and the same light. e extraordinary differ- 
ence of candle-power between the Pilsen arc lamp and the 
Brush arc —.. whilst the electrical conditions appear 
identical, calls for some lanation, and I hope the pro- 
fessors will favour us with further tests, and these explana- 
tions, and make them equally as public as their recent report, 
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CORNISH STEAM PUMP. 


MESSRS. JOSEPH EVANS AND SONS, WOLVERHAMPTON, ENGINEERS. 


PLUNCERS 
AND 
SLIDE VALVE 
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SECTION ON LINE C.H. 


SECTION ON LINE A.O. 


Tests which are so scanty and incomplete—except in the case of 
the Maxim lamp—and which do not give the number of lamps in 
circuit, the maximum and minimum candle-power at all angles, 
the volume of light in some unit of illuminated area, as well as 
the intensity and the colour of the light, and which do not give 
direct tests of che engine power—are, I consider, totally unreliable. 
Considerable credit is due to you for taking the initiative in 
such a matter. Messrs, Ayrton and Perry’s tests serve to point 
out the great difficulties there are in the way of aiming at a satis- 
factory comparison of different lights. 
Henry F. A.M.1.C.E. 
Queen’s-buildings, 52, Queen Victoria-street, 
London, E.C., December 13th. 


THE TRANSIT OF VENUS, 


Sir,—You at the time inserted some letters of mine on the 
subject of a great puzzle and difficulty connected with the transit 
of Venus. Another transit will occur in 1882; so that all the 
difficulties have even yet to be got over as before, when all things 
equally failed. I then, at the time of the last transit, in your 
journal tried to ~~ out why they failed. How difficult the work 
still is you will judge from the following re the transit, but just 
published by authority :—‘‘It is a point of primary importance 
that all the observers_shall, as far as possible, observe the same 
kind of contact, and it is therefore desirable that the time recorded 
for contact should refer to some marked discontinuity in the illu- 
mination of the sun’s limb, about which there cannot be a doubt.” 
A quite extraordinary statement ; for to make all the observers 
see the same kind of contact is, and must be, a simple impossibility 
—unless the eyes of all the observers could be made exactly alike. 
It is strange, indeed, that this could be said by anyone after 
cognisance of the fact that all depends on the action of the eye in 
each individual observer, and that, consequently, each one of them 
sees the meeting bodies—e.g., the sun— differently, according, 
indeed, to the special make of that organ in each case which takes 
cognisance of it. 

ventured, Sir, at the time re published my letters, to draw 
the attention of the Council of the Royal Society and Professor 
Stokes to these attempted explanations of the difficulty always to 
be met with in transit observations, and I asked, at the same time, 
the Council to grant me a small sum out of their annual Govern- 
ment grant, given to aid in scientific research. I cannot but think 
that a new eye-piece, specially fitted for this work, might be con- 
trived and constructed, that shall nearly, if not quite, eliminate 
the shading on the edges or outlines of the two meeting bodies, 
the coming together an ting of which causes or produces the 
“*black-drop,” as it is somewhat indefinitely now termed. And if 
this be so, all the difficulty special to transit work would be done 
away with. I cannot but think that this is a scientific problem and 
difficulty, which to do away with and to explain, is worthy of some 
small help out of this fund thus confided to the Royal Society. 

111, Cheyne-walk, Chelsea, C. Bruck ALLEN, 

December 5th. 


DRAUGHTSMEN IN THE UNITED STATES, 


Str,—There is, I believe, at the present time an increased 
interest taken in the affairs of the United States, and as there are 
at all times many people who are infatuated with the idea that 
America is the country to which all aspiring young men should go 
to find for their talents, in mind that 
these enthusiasts number among them men in high positions, some 
of whom have even visited the country in question, I desire to 
offer one or two cases of the treatment which young men from 
a received there, for the consideration of intending 
emigrants, 

A draughtsman who had obtained a permanent tion near 
Philadel _ was induced to leave it the Fg of better 
work and good pay by an engineer of high standing in New Eng- 
land. He served with eminent satisfaction for many months, but 
his employer then secured some raw Swedes who could not speak 
a word of Eagieh, and as soon as they had learnt enough of the 
language, an 


he was summarily discharged at half-an-hour’s notice by the 
chief draughtsman of the establishment, in the employer’s absence. 
The employer on his return being appealed to, stated that he must 
uphold his chief ‘‘ right or wrong,” and further admitted his false 
position by paying the discharged draughtsman the amount he 
claimed in lieu of notice. 

The second case 1 have to mention is of even greater hardship, 
though in this case the sufferer had not a wife and family to share 
the consequences. The employer being pressed for assistance, 
requested one of his men to write to a friend in London, then 
occupying a permanent position, and to offer him wages, if he would 
come out, that were fairly good remuneration in America. The 
draughtsman was tempted by the prospect and wrote, accepting the 
offer, and followed his letter in a few weeks. His friend intro- 
duced him to the chief draughtsman, who immediately informed 
him that all new comers at that establishment were paid 2} dols. 
per day to commence with, and that he would have to do with that 
or go elsewhere. He replied that he had come on a definite under- 
standing for nearly double that amount, and was told it was merely 
the custom, but that he would soon be raised, when he had shown 
his capabilities. He thought it best to acquiesce, expecting honour- 
able treatment, but for three weeks was kept tracing details, and 
after repeated requests to be allowed to ‘show his capa- 
bilities,” he was given a drawing to do. All this was the 
more ridiculous, inasmuch as the man was a fully ex- 
perienced old hand, and held the highest testimonials; but 
what followed was even more preposterous, After finishing 
the drawing, the employer ordered his pay to be raised to 3 dols. a 
day—astill short of the promised amount, notice. But a week after- 
wards the chief draughtsman pointed out in checking it over, two 
figures that he said should be there, and which were afterwards found 
to be there, though he had not seen them, and reduced our unfor- 
tunate Englishman’s pay to 2} dols. again. The result was that 
he was kept tracing for the remaining six months of his service 
there, never being permitted to justify himself, as the employer 
refused to do anything, ‘‘ having perfect confidence in the chief,” 
while the chief ‘‘was not responsible for the wages ”—to use their 
ae Boston, wh d to work at 

tly, a young engineer in m, who engage work ata 
certain “she, was told that he would have to substitute for ita 
small percentage on the sales, which —. most irregular and 
a have resulted hitherto in giving him no remuneration 
at all. 4 

To sum up, the intending emigrant, if a draughtsman, will spend 
from £20 upwards on his journey; he must not reckon on getting 
more than £3 a week to begin with, and he will have to work nine 
hours a day all the week through and all the year round for that, 
and he will find to his cost that hour for hour he is earning less 
than he did in England. 

Finally, I would caution draughtsmen against New England, 
where the cases I have related are by no means strange, and beg of 
them to pay small attention to the glowing accounts of enthusiastic 
sightseers or interested journalists; but if they must emigrate, 
choose some colony where they will not receive such treatment as 
has disgusted A RETURNED DRAUGHTSMAN, 

Nottingham, December 5th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
THE nearer the end of the year _—— the more satisfactory 
seems to become the state of the iron and coal trades of the 
district. This was made fully preereet by the tone of the weekly 
iron and coalmasters’ meeting in Wolverhampton yesterday and in 
Birmingham this afternoon. Proprietors of mills and forges 
reported that they were still full of work, and that operations 
would in the majority of cases continue to be actively carried on 
right up to Christmas Eve; and it is very gratifying that there 


had got the benefit of his experience and example, | would seem to be no probability of much falling off in this 


activity certainly during the early part of the new year, for fresh 
inquiries continue to be received relating to important contracts 
which buyers are wishful to place for next quarter’s delivery, but 
which at present makers refuse to book except at prices which 
buyers decline to give. Buyers would, however, do well not to 
remain out of the market too long. There is little room to doubt 
that the terms which they will be able to make during 
the new year will be even less favourable than thoe 
which vendors are now prepared to concede. ly prices 
are again advancing. In the front rank of the departments 
in which this feature is observable are common bars. This 
afternoon certain makers of a good quality firmly refused 
orders offered them at £6 10s. per ton—a fi which lately they 
were only too glad to secure. ey declared that they should not 
now accept less than £615s. Similarly the hoop makers were less 
numerous than a fortnight ago who would accept ‘anything below 
£7 ton, and the majority asked £7 5s. and £7 10s. accordi 
quality. There is still an excellent demand for this commodity, 
not only to supply the wants of export customers who need it for 
baling purposes, but also for consumption by the wrought iron tube 
makers at home, who take it in the less valuable form of strip. 
Sheets of galvanising descriptions were quoted in some cases 
2s. 6d. to 5s. per ton dearer than a fortnight or three weeks ago ; 
and makers’ quotations were less open to negotiation by purchasers 
than they were at the earlier date ; £8 10s. was insisted upon with 
greater ness than for some time past as the minimum for 
— of good quality by firms who already have their books well 


ed. 

The deep stamping sheet makers who lately have been well 
occupied, and whose prices since the revival in trade have been 
officially advanced £1 per ton, were decidedly stronger this week 
than last; and it would seem to be not unlikely that before long a 
further official advance may be declared. Indeed one prominent 
house has issued a circular setting forth that their former quota- 
tions are withdrawn. New orders will have to be subject to special 

rices regulated by negotiations. This example has not yet been 
ollowed by other makers in the same line; but it is having con- 
siderable influence with them in their dealings with customers. 
Makers’ prices to merchants varied this afternoon from £11 to £18 
per ton. 

The plate makers did not give very encouraging reports as to the 
business doing either in boiler, or tank, or girder sorts. Nor can 
it be reported that prices are strengthening in this branch propor- 
tionately with the greater firmness noted in other departments of 
the finished iron industry. 

Tin-plates are moving off a little better, though there is plenty 
of room for improvement in the demand as well as in the prices 
realised ; but it is under this latter head that there is most reason 
for complaint. Makers speak of the great difficulty which the 
find in securing advances from the great Liverpool buyers whic’ 
are not out of all proportion to the recent upward movement in 
the prices of the raw materials. 

Pig iron quotations were very strong, both in Birmingham and 
Wolverhampton. The makers of second and third-class native 
brands regretted that they had not more furnaces in blast to meet 
the current demand, and bor reported that they are taking steps 
to augment the output. -mine hot blast pigs were strong at 
from 65s. to 70s.; part-mine were 45s. to 47s. 6a | Derbyshire were 
50s. to 55s.; for Tredegar hematites, 72s. 6d. was refused, and 
nothing under 75s. would be accepted. 

Alike yesterday and to-day the market was strengthened by the 
necessity which exists in the coal trade for doing something to 
meet the views of the colliers, who are agitating for higher wages. 
Coal was influenced by the same cause. No orders could be placed 
for delivery into the new year at other than an advance of from 
3d. to 1s. per ton, according to quality, upon the prices which 
a fortnight since have been mostly accepted. 

The Coalmasters’ Committee have resolved upon a revised basis 
of the subsisting wages sliding scale. They pro that from the 
1st January, ‘* when thick coal is 9s. per ton, the wages of thick- 
coal miners shall be 3s. day, and thin-coal men 2s. 6d.; and 
that when thick coal is 10s. wages shall be, thick-coal men 3s. 4d. 
and thin-coal men 2s, 8d. per day.” Instead, therefore, of a rise 
of 3d. and 14d. — upon coal advancing 1s. per ton, the 
rise after the price touched 9s. shall be 4d. and 2d. respectively, 
but when the price descends below 9s. the drop is to be only 3d. 
and 14d. per day per 1s. per ton of coal. This revised scale was 
submittted to a deputation of colliers’ agents, who on Wednesday 
waited upon Mr. E. Fisher-Smith, the chairman of the association 
at Dudley; and the deputation were understood to promise that 
they would recommend the revised scale to the adoption of their 
constituents. 

The Commissioners and Arbitrators under the South Stafford- 
shire Mines Drainage Act held a joint sitting in Wolverhampton on 
Tuesday, to make final the t award for the Old Hill district 
proposed on the 7th November, when graduations were allowed to 
about nine firms. The full rate required was 3d. on fireclay and 
limestone, and 6d. on ironstone, coal, and slack. There were only 
two appellants. Mr. W. Bassano, a member of the Old Hill com- 
mittee, began an appeal against the graduations allowed to seven 
out of the nine firms, but was ultimately induced to withdraw till 
next year, the Court ruling that the matter was one for the con- 
sideration of the arbitrators alone at the first a court on a 
new rate. Messrs. Skedmore, Webster, and Co.—the Eagle Colliery 
Company—appealed that their graduation to 44d. should be further 
reduced to 3d., but were unsuccessful. The awards will probably 
be issued on the 16th inst. 

The War-officé have deposited at the Wolverhampton Chamber 
of Commerce samples of certain hardwares of which they are just 
now needing supplies. 

Application for the loan of £50,000 wanted for gas under- 
takings in Smethwick has been made to the Local Government 
Board, and the reply received is that the department would cause 
an inquiry to be held with reference to the application, and that 
the details of the estimated expenditure would then be required. 
At a meeting of the authorities last Monday it was accordingly 
resolved to instruct Sir F, Bramwell to prepare the necessary 
noth k Co have decided h 

e Smethwic tion have decided to 0} the carrying 
out of the scheme of the London and North-Western Railwa; 
Company as to the suppression of certain level crossings at the rail 
way stations of Smethwick, and to prepare an alternative scheme 
which, in the opinion of the local authorities, would meet the need 
more effectually. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.— Although the visit of royalty to Manchester during 
the past week tended for the time being to interfere somewhat 
with the ordinary course of business, the iron trade of this district 
has continued to develope an amount of activity, which gives 
increasing hopefulness to the prospect for next year. The 
improvement, both in the demand and in the upward movement in 
prices, is being so well maintained throughout as to leave little or 
no doubt that a good trade is being established on a thoroughly 
sound and healthy basis. During the week there has been a con- 
siderable business done, both in pig and manufactured iron, and 
prices have advanced all round. 

Lancashire makers of pig iron have advanced their list rates 2s, 
per ton, and for delivery into the Manchester district their quota- 
tions are now 51s. per ton, less 24 ~ cent., for both forge end 
foundry qualities. far from this having checked business, large 
sales are — at the advanced rates for delivery over the first 
three months of next year, and in forge iron local makers are now 


so fully sold that they have practically none to offer in the market. 
The tendency of prices is still upwards, and with a continuance of 
the present demand, a further advance at an early date is more 


in contem- 


than probable, whilst an inerease of the output is 
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lation, as oa the whole of now going away, but 
eavy stocks which were previo’ eld are being rapid) 
cleared off. 

In Lincolnshire iron also considerable transactions are reported 
at prices averaging about 50s. to 50s. 6d. per ton less 24 delivered 
equal to Manchester, and makers are now asking an advance upon 
these figures of 1s. 6d. to 2s. per ton. The advanced rates have, 
however, not yet been actually realised upon any sales of import- 
ance, but makers are so well sold that they are indifferent about 
further orders re and for delivery into this district they 
are firm at 51s. 6d. to 52s. 6d. less 24 for forge and foundry quali- 
ties. Derbyshire makers who have recently been selling pretty 
heavily in Staffordshire have also gone up in their prices and in 
some cases are asking as much as 4s. to 5s. per ton above late 
rates ; in fact there is very little Derbyshire at all ndw being offered 
in this market. The advance in the Lancashire and the more local 
brands is enabling Middlesbrough iron to come into this market 
more freely than of late, and in forge and foundry qualities busi- 
ness has been done at prices ranging from 50s. up to 52s, 4d. per 
ton net cash for delivery equal to Manchester. 

The local finished iron makers all continue very busy, and in 
most cases are well sold for the next three or four months. Prices 
for all descriptions of manufactured iron are stiffer, and for 
delivery into the Manchester district the minimum quotations are 
now £7 per ton for bars, £7 10s. for hoops, £8 15s. for sheets, £8 
to £8 10s. for common, and £9 10s. to £10 for best boiler plates. 
Merchants have also advanced their quotations during the week, 
apd for bars the warehouse price is now £7 10s. per ton. 

As the recent increased activity in the engineering trade has in 
no branch been more marked than amongst tool makers, a short 
description of the class of work at present in hand at some of the 
large establishments of this district will be of interest. During 
the past week I paid a visit to the well-known works of Messrs. 
Wm. Muir and Co., of Manchester, and there I had an opportunity 
of inspecting a large number of both special and ordinary tools 
upon which the firm are at present engaged. Noticeable amongst 
the work in progress was an exceptionally massive lathe, specially 
designed for marine engine steel cranks and shafting. This 
machine, which was upon the point of completion and is the second 
of the kind made by Messrs. Muir, has a 54in. centre, a face plate 
of 9ft. diameter, with 48ft. length of bed, and a total weight of 
upwards of 70 tons. The lathe has quadruple gearing, four car- 
riages, which act independently in any direction, and on the head- 
stock are thirty changes so arranged that any change of gearing 
can be effected almost instantly. A considerable number of 
rivetting machines on '&cCall’s patent are also being turned out by 
the firm, and one of these of more than ordinary massive construc- 
tion contained one or two special features which I may just notice. 
These consisted of an arrangement for enabling the attendant to 
see from the gauge the amount of pressure given to each rivet, and 
in the machine being so laid out as to be easily adaptable 
for either light tank work or for heavy marine boilers. Another 
special tool in hand was a shaft lathe, which, although having only 
an llin. centre, was of particularly heavy construction. In this 
machine the headstock is treble geared with a traverse to the 
carriage of three per inch, and it is designed to slide and finish a 
shaft at one cut. For boiler work a special tool was also being 
constructed for cutting out the oval man-holes, and also the 
circular holes in the front of the boiler for the furnace flues. Of 
milling machines, specially designed to supersede the slotting 
machines for circular and hollow work, there were a considerable 
number in hand. In these the chief feature was the patent cutter 
invented by Mr. Muir, by which the body of metal operated upon 
is reduced jin. in width, and 4in. in depth by one cut. This cutter 
differs from the ordinary tool for working on a 4in. surface, in 
that the teeth instead of being continuous are divided by a peculiar 
spiral groove, which gives a clearance to the teeth on both sides, 
and the cutting taken out instead of being in one length, is cut 
away in small din. pieces. I may also add that this class of cutter 
is suitable for reamers, and as an evidence that amongst engineers 
the special arrangement of the teeth is regarded as based upon a 
correct principle, I may mention tat a firm of marine engineers 
in the North of England who have one of the machines at work, 
now wish a machine to be designed on the same principle which is 
to work 18in. in depth. American milling machines are made 
of twice the weight of any as yet being constructed here, 
some of them going up to nine tons, but Messrs. Muir claim 
for their machines that, although so much smaller, they are, by 
the special arrangement of the cutter, enabled to get through very 
much more work ; and certainly what I was able to see of the 
performance of the ines was in every way most satisfactory. 
Many other tools, presenting here and there some feature of 
novelty, were also to be found in going through the works; but 
with regard to these I need only at present notice an excellent feed 
motion arrangement, which I saw applied to several of the 
machines. In this a pawl and ratchet wheel, with a disc, is em- 
ployed instead of the ordinary slotted lever and connecting rods ; 
and the change of feed is effected instantly by the mere turn of a 
small handle, one or more teeth being taken off or on, as desired, 
by the action of the movable disc. 

The colder weather of the last few days has imparted a little 
more activity to the house-fire coal trade, and there is not quite so 
much weakness in prices. Heavy stocks are, however, still held, 
whilst many of the pits continue on short time, and for prompt 
sales in quantity sellers are willing to take low figures. Common 
round coals for iron-making and steam purposes and engine classes 
of fuel are in fairly good demand. Prices at the pit mouth are 
about as under :—Best coal, 9s. 6d. to 10s.; seconds, 7s. 6d. to 
8s.; common coal, 5s. 6d. to 6s. 6d.; b , 4s. 9d. to 5s. 3d.; good 
slack, 4s. to 4s. 3d.; and common, 3s. to 3s. 6d. per ton. 

Shipping continues very quiet, and Lancashire steam coal is bei 
offered, delivered alongside at Liverpool, at 8s. 3d. to 8s. 6d., an 
at the high level or the Garston Docks at 7s. 6d. to 7s. 9d. per ton. 

For coke there is a good demand at late rates. 

Barrow.—The demand for all classes of hematite pig iron 
remains strong, but business is slow, owing to the fact that on the 
one hand makers are disinclined to do business at present prices for 
forward delivery, as it is anticipated better prices will be secured 
next year. The arrangements already entered into for spring deli- 
veries are very extensive, and it is more than probable that the 
foreign demand next year will swallow up more than half the out- 
put of the works in the district. Prices are quoted this week at 
the same rates as last week, No. 1 Bessemer being worth 62s. 6d. 
per ton at works, and No. 3 forge 60s. per ton. 

In the steel trade no change can be noted in the demand, which 
‘is very full all round, nor in the general activity of the steel mills; 
but there are unmistakeable evidences that the business in the 
steel trade of the district next = will be very much increased, 
and makers are preparing for this in the new machinery which 
they are putting down at their works. ' 

Shipbuilders are busy, and the new orders recently booked will 
be followed, it is expected, by others of some size and importance. 

The construction of the new high-level bridge at Barrow, which 
{2 to connect the centre of the town with Old Barrow Island, is 
proceeding satisfactorily. The Corporation of the town have 
agreed to continue the bridge after it has crossed the railway into 
Duke-street. This will make a very important feature in the town 
when itis completed. It is proposed to pull down a large amount 
of old property in the neighbourhood of the bridge with the view 
of laying it out for shops, &c. The Corporation of Barrow have 
also determined to proceed with the erection of new munici 
buildings at a cost of £50,000, Mr. W. H. Lynn, of Belfast, being 
the architect. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE returns of Sheffield trading with the States, when the year 
is concluded, will exceed the calculation I formed at the outset. 
show an important increase, but 


The values for November again 


it is noticeable that although the gross increase is £33,550, cutlery 
is actually less by £2681 than for the corresponding week of 1880. 
Steel exports are higher by £3649 ; but the great increase is really 
in steel rails and similar heavy goods, of which details are not 
supplied. The total exports for November were £98,849 13s. 3d., 
and these included £34,067 19s. 11d. on account of steel, and 
£20,387 lls. 5d. for cutlery. For the year the total value of 
exports to the States will not be less than £1,250,000. For the 
eleven months the value is £1,157,080. The Lincolnshire Iron 
Smelting Company, Limited—one of the most important com- 
panies in Lincolnshire now in the field—has just issued its ninth 
annual report. The directors state that owing to the iron 
trade being in a very depressed state from over-production, 
and the losses through bad debts being heavy, the 
directors damped down the furnaces on May 3ilst last. By a 
resolution passed at a general meeting of shareholders on 30th 
June, 1876, it was decided to issue debentures, and the chairman, 
Mr. 8. J. Claye, agreed to take up or find money for a certain 
amount. This, the directors say, he did, and has advanced 
additional sums to enable the works to be carried on, but declines 
to make any further advances, as the indebtedness of the company 
to him is already very large. During the last few months the 
iron trade has considerably improved, and the directors think that 
if new capital could be introduced, there is every prospect of the 
concern becoming ultimately a success. ‘‘ Unless this is done at 
once by the shareholders,” the directors say, ‘‘the works must be 
disposed of.” The total loss for the year is £10,586. The balance- 
sheet shows that the liabilities are £148,832, and the total defi- 
ciency is placed at £66,314. 

A better state of things is reported from Rotherham, where the 
Northfield Ironworks have been worked to a profit of £1000 on 
the three months. This is the gratifying announcement made by 
the liquidator, Mr. G. W. Knox, Sheffield, to the debenture share- 
holders. At the commencement of the year an effort is to be 
made to reform the company. 

A well-known trade mark, known as “hoop L’”—the letter L 
encircled by a ring—is claimed as the exclusive property of the 
Baron Louis de Geer, manufacturer of Swedish iron. Messrs. 
Thos. Fuller and Sons, Norfolk Works, having purchased the 
baron’s iron for a term of years, are enforcing their right to this 
mark, together with another in which the word “‘ Leiifsta” is 
added to the L. A number of Sheffield manufacturers have com- 
bined to contest the case. Asa matter of fact, the ‘‘ hoop L”— 
without the word ‘‘ Leiifsta’—has been struck off by Sheffield firms 
for a number of years. 

There is no change to report in the heavy or light branches of 
trade from last week. The mills are fully employed on steel rails, 
armour-plates, boiler-plates, ship-plates, and similar goods ; and in 
cutlery and general hardware, as well as silver and plated goods, 
there is a very brisk business doing. The orders for the Australian 
market are becoming exceptionally heavy. 

A Sheffield manufacturer informs me that one result of the retro- 
gression of the Transvaal is an, increasing scarcity in Cape horns. 
The finest horns, which are used for hafting cutlery, are always 
procured from the Cape; but according to my informant, the 
supply of horn—which had increased during the brief British reign 
—has almost ceased. As a result the price has advanced 15 per 
cent.; and even at the higher quotations now current it is next to 
impossible to procure 

The shareholders of Messrs. Vickers, Sons, and Co., Limited, 
River Don Works, Sheffield, were called together on Thursday, 
the 15th inst., to confirm the resolutions passed at a previous 
meeting. The result did not reach me in time for this letter, but 
as they were mainly asked to accept a £50 share for every £100 
they held in the company—thus practically increasing the capital 
from £500,000 to £750,000—and all out of accumulated profits, and 
revaluations of works, there is no doubt they would willingly con- 
firm such agreeable resolutions. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A STRONG and steady tone characterised the iron market held at 
Middlesbrough on Tuesday. Not very much business, however, 
was actually done, principally on account of a disinclination on the 
part of sellers to enter into contracts. Whatever iron was sold 
was for prompt delivery. Some smelters would sell for three 
months dkeot at an advance of 3d. per ton on present prices, and 
others would commit themselves for the second quarter at an 
advance of 6d. per ton. Consumers were generally anxious to 
buy ahead as far as they could. Under these circumstances prices 
may be said to be easier for prompt delivery, but exceedingly stiff 
for forward delivery. Most of the business which was done was 
done by merchants. 

The general price for No. 3 g.m.b. was 43s, 3d. f.0.b.; forge iron 
was about 9d. per ton less than No. 3, 

It is not thought that stocks will be reduced much if at all at 
the end of the present month, as during the last week there will be 
a good deal of time lost owing to holidays, stock-taking, and so 
forth. 

The foundry trade is decidedly slack, and in this respect quite out 
of harmony with the manufactured iron trade. This accounts for 
the gradually lessening difference between foundry and forge quali- 
ties of pigiron. 

The price of manufactured iron advanced 2s. 6d. per ton. Plates 
are now sold at £7 per ton free on trucks Middlesbrough ; angles 
are £6 10s., and bars about the same. 

There is a considerable desire on the part of merchants to make 
contracts for manufactured iron for postponed delivery ; makers 
are, however, very averse to enter into any such contracts, know- 
ing by past experience that they tell against their interests in any 
case. For instance, if prices go up it is evident they might have 
done better by not selling ; if they go down it is almost impossible 
to get specifications out of the merchants, who, at the same time, 
compete with them, and so run the prices down further. The 

e in manufactured iron has therefore recently been mainly 
done direct between consumer and producer, that is, for consump- 
tion in this country; and for several weeks the quantities con- 
tracted for have been in excess of the quantities run off. 

The coal trade is active, and the recent advance in price is 
maintained. A strong attempt has been made by certain specula- 
tive merchants to create an artificial scarcity in purple ore. They 
seem to act on the American cpg od of endeavouring to 
‘“*corner” consumers. The price has in this way been run up from 
8s. per ton f.o.t. Widnes, to 12s. There doesnot, however, appear 
to be any increase in consumption, or decrease of production, or 
increase of exportation, or in fact, any substantial reason for such 
arise, and it is confidently expected that when the holders have 
to take delivery, a smart reaction in prices will set in. The 
present dearness of this material is causing consumers to look about 
for a substitute. The sellers of other ores, notably the better 
classes of hematite ore and pottery mine, see their advantage, and 
are introducing their commodities in various quarters, from whence 
they have long been excluded. At almost all the manufactured 
ironworks on the north-east coast red ore has now again come into 
use, after having been absent for many years. : 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Up till the close of last week the Glasgow iron market continued 
very strong, and a large business was done at steadily advancing 
prices. e transactions effected were to a great extent of a 
speculative nature, but, nevertheless, the condition of the market 
was regarded as satisfactory. There has been a general belief that 
prices would continue upward for a considerable time, and iron has 


consequently been firmly held. At the beginning of the present 
week, however, a number of holders manifested a disposition to 
sell, and this had the effect of easing the market, and arresting the 
upward movement in prices. There is still, however a good busi- 
ness doing, and a steady demand for makers’ iron on home account, 
The shipments, too, are somewhat better than they were last week, 
and the quantity of iron sent into store does not appear to 
have been so large. The stocks, of course, are still increasing, and 
are very heavy. 

Business was done in the warrant market on Friday forenoon at 
from 53s. 6d. to 53s. 3d. cash, and 53s, 8d. to 53s, 6d, one month, 
the quotations in the afternoon being 53s. 5d. to 53s, 3d. cash, and 
53s. 8d. to 53s. 6d. one month. On Monday the market was weak 
with business in the morning from 53s, 2d. to 58s. 1d. cash, and 
53s. 3d. one month; the afternoon prices being 53s. to 52s, 6d, 
one month. The market was irregular on ‘Tuesday with business 
at 53s, to 52s, M4d. cash, and 52s, 14d. to 53s. one month. The 
market was weak on Wednesday, and there was a relapse in prices 
to 52s, 14d. cash and 52s. 2d. one month. To-day—Thursday—the 
tone of business was quiet at about yesterday’s rates. 

As indicated above there is a good demand for makers’ iron for 
home consumption, although America is now taking comparatively 
little pig iron. The demand from the Continent is fair. A con 
siderable advance has taken place in the course of the week in the 
prices, which are as follows :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 61s. 6d.; No. 3, 53s.; Coltness, 62s. 6d. and Me 
Langloan, 62s. and 53s.; Summerlee, 61s. 6d. and 54s.; Calder, 
61s. and 54s, 6d.; Carnbroe, 56s, and 53s. 6d.; Clyde, 54s. and 
52s.; Monkland, 55s. 6d. and 51s. 6d.; Quarter, 55s. 6d. and 
51s. 6d.; Govan, at Bromielaw, ditto ditto; Shotts at Leith, 
6ls. 6d. and 55s.; Carron at Grangemouth, 53s. 6d. (specially 
selected, 56s.) and 52s, 6d.; Kinneil at Bo'ness, 53s. and 51s.; 
Glengarnock at Ardrossan, 55s, 6d. and 52s, 6d.; Eglinton, 58s. 6d. 
and 5ls, 6d. 

There is a very notable falling off on the imports of Cleveland 
iron into Scotland. Last week’s shipments amounted to 6387 tons 
as compared with 13,253 in the corresponding week of last year. 

The malleable iron trade continues very busy, and though no 
actual advance has taken place in prices since last report, makers 
are reported to be very firm. The steel works are doing a very 

ood trade principally on home account, and locomotive engineers 
ave recently obtained additional contracts. 

The coal trade is but moderately employed at present, a large 
falling off is observable in the shipments, which are now, however, 
rather better than they were at this time last year. The severe 
weather which set in towards the close of last week was expected 
to give an impetus to the d tic consumption, which has of late 
been rather slack. The producing power of the collieries is much 
greater than is required, and stocks continue to accumulate. The 
prices of all sorts of coal are consequently easier. 

At a meeting of the executive rd of the Fife and Clack- 
mannan Miners’ Association, held in Dunmfermline on Saturday, it 
was reported that no reply had been received from the employers 
to the last request sent for an advance of wages, and it was 
resolved to take no further action in the matter in the meantime. 
A somewhat similar resolution has been adopted at a conference of 
the Ayrshire miners, held in Kilmarnock, and unless some very 
extraordinary and unlooked-for demand arises, the wages question 
may be regarded as laid to rest until next spring. 

The foreign exports of gunpowder from the Clyde duri 
November amounted to 200,000 lb., valued at £3865, as com) 
with 68,200 lb. in the same month of 1880. 

All carriage traffic has been prohibited from passing ever the new 
bridge at Ayr, in consequence of some defect in the foundations of 
the piers. This bridge was completed only about three years ago 
at a cost of £15,000. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

A MEETING in support of the Rhondda Valley and Swansea Bay 
line was held at Treherbert, a few days ago, when the engineer 
attended and gave a lucid explanation of the projected course. At 
the close it was decided to favour this line in preference to others 
and a subscription was started in aid. 

The Taff Vale, Great Western, and Rhymney are the three 
competing lines for running into Merthyr and opening out connec- 
tions with Cyfarthfa; but if the Rhymney get running powers on 
either, that will be all that will be required. It is scarcely likely 
that the shareholders of the line will sanction going in for separate 

wers, 

PeThe newly invented tram of Kirkhouse and Lewis, Treherbert, 
for sprinkling floors and sides of coal pits, and thus lessening 
explosions, meets with a great deal of attention, and a large 
number of visitors from distant collieries go to Treherbert Foundry 
to examine it, 

The iron trade is ina healthy state. Prices are firm, and the 
production is large. In one case, that of Rhymney, this is specially 
noticeable. During last week over 3000 tons of steel ingots were 
made there. The mills, too, worked in thorough harmony with 
this, and in eleven shifts converted the whole of this into finished 
steel. 


Rhymney not long ago bought its spiegel and its ganister. It is 
now eeedlesc independent of all home or foreign, and this is 
shown by the fact that the reversing engines, 25in., were made at 
the works, others getting them from Belgium. The electric light 
is now brought into use at the mill, with capital effect. 

Tredegar and Dowlais, Blaenavon and Ebbw Vale, are also busily 
employed, and the general activity noticeable in ail branches has 
extended to the tin-plate trade, which begins at length to look 
much more encouraging. Latest market quotations :—I.C. ordi- 
nary coke plates, 17s. 6d. to 18s.; charcoals, 19s, to 21s., according 
to quality. This improvement has come too late to save the 
Gadlys Company. i see the whole of the plant, even to the 
office furniture, is to be sold next Monday and Tuesday. 

I am glad to hear that Mr. Menelaus is recovering his health. 
All improvements of late are in abeyance on account of his illness, 
and itis much to be hoped that now he will soon be able to take 
active duty. Extension of coke ovens, addition of washing 
machines, &c., are amongst the suggested additions. 

Extreme hardness of price is now characteristic of the steel 
market, and an advance in price seems so imminent that buyers 
are coming forward freely, and makers books are filling. In the 
Swansea district this is especially noticeable, and in the coal trade 
a steady improvement is setting in. During last week the shi 
ments amounted to 17,430 tons against 9000 of the preceding week. 
The cause of the advance in quantity is the shipments to Ireland, 
which are steadily on the increase. 

Cardiff and Newport coal shipments, foreign, have not been u 
to usual average, still a total of 135,000 tons of coal is record 
from all Wales, out of which Cardiff shipped 101,140 tons. Prices 
are very firm at Cardiff and Newport, and the falling off in ship- 
ping and lessened activity at the pits are due, not te a decline in 
the number of orders booked, but simply to the showery weather. 
This has told more seriously on the colliers than the public generally 
areawareof. At an important colliery last week themenonly worked 
three days, solely in consequence of the storms delaying wagons. 
Another source of delay to coal shipments has been in the non- 
arrival of Bilbao vessels with iron ore, and this has told on the 
stocks at the several ironworks. This, however, is fast altering, 
and within the last few days important cargoes of ore have come 
to hand. 

At the Birmingham conference of miners this week, Wales was 
represented, and it was stated there that adherents to the Union 
were increasing, and that dissatisfaction was felt with the sliding 
scale, I think this was not a fair expression of the opinion held in 
the district concerning the scale, So far it has been of considerable 
benefit to the colliers, 
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THE PATENT JOURNAL. 
Condensed from the "patents the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the tion. The 
mistake has been made by looking at THE ——- 
Index and giving the numbers there found, which _— 
refer to es, in place of turning to those pages and 
fAnding the numbers of the Specification, 


Applications for Letters Patent. 


*,* When patents have been ‘“ communicated” the 
name onl adavens of the communicating party are 
printed in italics. 


6th December, 1881. 


5320. Makinec Hats, R. Wallwork, Manchester. 

5321. Printing Macuinery, J. Salmon, M. Smith, and 
J. Hamilton, Manchester. 

5322. Evecrric AccumuLators, J. Imray.—(J. Carpen- 
tier and Dr, 0. de Pezzer, Paris.) 

5323. Currinc Macuives, W. Lorenz, Baden, 

5324. ImpLement, &., W. 

6325, STEAM BorLers, H. Sha: 

5326. WASHING MACHINE, A. ill, 

5327, River Peo, J. Hewitt, Leicester, 

5328. Pounpine Rice, 8. Pitt. U.8.) 
329. MACHINE EmprorpeRy, C. A. Barlow. —(Messrs. 
Wetter Brothers, St. Gall, Switzerland.) 

5330. COMBING MACHINEs, B. Dobson and J. Macqueen, 
Bolton. 

5331. Openers, &c., B, Dobson and T, Wood, Bolton. 

5382, Feepine to Macurnes, J. J. Allen, Halifax. 

5333, Lockixa Devices, A. J. Boult.—(A. Jehl, France.) 

5334. Securtnc Ropes, H. McIntosh, Great Grimsby. 

5835, Pittow-Laee, W. R. Lake.—(C. Jamnig, Vienna.) 

5336, Protecrinc Respiration in CoLp ATMOSPHERES, 
E, Saunders, London. 

5337, Hotper, R. Burgess, Shepherd's Bush, 

5838, Seconpary Batrerizs, FitzGerald, Brix- 
ton, and C, H. Biggs and W. W. Fg Strand. 

5339, Cuecxinc Money, A. J. T. Wild, Peckham. 

5340. Looms, J. Baird, Glasgow. 


7th December, 1881. 


5341. Lace Eparne, R. J. 8. Joyce, London. 

5342. Tempces for Looms, J. 

5348, Kivtine, &c., Macurnes, G. Bro Glasgow. 

6344. Lusricant, &c., J. Accles & J. Boothe Shields. 

6345. Cuttina &c., J. Belfast. 

5346, TARGET-TRAP, i. J. H dan.—{J. Reis, U.S.) 

5347. J. Post, 

5348, W. Clark. Armandy, France.) 

6349. SHEARING Woot, T. R. Hutton, Manchester. 

5350. Enoines, C. W. Siemens, Westminster. 

6351. Warmino, &c., T, Rowan, London. 

Composition, R. Corsham, London. 

. Divixtna Rops, C. F. Varley, Bexley Heath. 

4. INpicaTine Speen of Suarts, P. Cardew, Chatham. 

6355. Bert Fasteners, W. H. Steil, I Battersea. 

5356. Teacninc Harmony, F, Clifton, Brixton, and J. 
N. Maskelyne, London. 

6357. Grinpinc Cory, W. L. Wise.—(A. and A. 
Mariotte and B. Boffy, Paris.) 

5358, WueEts, &., W. Lake.—(/. Friedlander, Berlin.) 

5359. Boots and Suoks, F. Richardson, Providence, U. 8. 
5360, TELEPHONE TRANSMITTERS, E. Johnson, London. 

5361, Macuiyes, J. Imray.—(J. Coyne, U.S.) 

5362. DRYING AGRICULTURAL Propuce, E. Outram, 
Greetlund, Yor! 

8th December, 1881. 

6363. Exnaustinc Apparatus, E, Dunn and J. F, 
Sleat, London. 

5364. Orcans, W. Sweetland, Bath. 

6365, Cocks, J. Barr, Kilmarnock, N.B. 

5366. Exrractine Nicket, W. Galbraith, Sheffield. 

5367, Covertnc Conpuctors with W. R. Lake. 
—(H. Maxim, Brooklyn, U.S.) 

5368. PHoTomMETER, J. Mucklow & J. Spurge, London. 

5369. Car Trucks, J, N. Smith, New York, U. 

5370. Packinc Emprorpery, F. W. Parker, London. 

5871. Furnaces, J. Bisset, Glasgow. 

5372. Paper Baas, F. D. Bumsted, “Hednesford. 

6373. Rappit Trap, J. C. B. Fox, Bristington, 

5374. DisencaainG Boats, &c., W. Lowrie, Newcastle- 
e,andJ. A. Rowe, North Shields. 

5975, UNDABOUTS, F. Savage King’s Lynn. 

5376, Frames for Music, J Walters, Bayswater, and 
J. H. Rosoman, Soho. 

5377, WaTER-cLoseEts, G. Cameron, London. 

9th December, 1881. 

5378, Looms, W. H., E., & J. Smith.(W. 0.8) 

5379. VENTILATING, J. Baker, Liverpool. 

5380. Detacnino Boats, E. Hill and J. Clark, London. 

5381, WATER-CLOSETS, D. Weston-super-Mare. 

5382, &c., Gas, F. Wirth.—(C. Westphal, 


Germa 
5383, Wallace, Dalmuir. 
5384, Weavine, J. O'Neil, Lancashire. 
= G. W. Foster, London. 
OLLER Mitts, W. Thompson.—{ W. @ US. 
5387. Steam Enornes, H. B. ) 
5388. Curtine Suaar, J. M. Day, W. R. Green, and H. 
C. Walker, Falmouth-road, London. 
5389. METALLIC ALLoys, G. 1% Dick, London. 
5390. Puriryinc Sewaag, F. Petri, Berlin. 
5391, Cesspoots, W. R. Lak ke.—(Z. Mouras, France.) 
5392. Musicat Sounps, J. O. Spong, London. 
= PROJECTILES, R. H. B. Hotchkiss, 
rance. 
5394. Drivine VeLocirepes, R. H. Berens, Sidcup. 
W. Tranter, Birmingham. 
Lectric Licutina, C. F, , Bexl 
Kent, and F, Varley, London. 
5397, HEATING Arr, . Whitwell, Stockton-on-Tees. 
5398, SyRinces, T. and W. J. Nicholls, London, 
5399. Gas, J. Laycock and T. Cla ham, Keighley. 
5400. ELecrric Liout Lamps, T. 1, Rowan, London. 
5401. Curtine Out Garments, W. P. Thompson.—(M. 
A. Bornet, Dijon, France.) 
10th December, 1881, 
5402. Tonacco, O. W. T. Barnsdale, Nottingham. 
5403. ArTiriciaL FLowers, P. K. Klein. “4G. Bittner. 
Munich.) 
5404. Covertna Borers, 8. Schuman, Glas; 
Sort Mera Pirgs, W. Cooke and D. 
verpoo! 
5406. Decomposinc SALT, J. G. Willans, London. 
5407. Compounps for ELECTRICAL INSULATORS, Ww. 
Abbott and F. Field, London. 
5408. Gas, J. F. G. Kromschréder, London. 
5409, INDICATORS, C.1I. and F, Edmonson, Manchester. 
5410, Winpino, &c,, Corron, W. Sumner, Preston. 
5411. Spanners, B. "Godfred ‘and F. Brittain, Sheffield. 
5412. Sprnninc Macuinery, J. W. Smith, Bradford. 
5413. BLow-pirgs, F. Fletcher, Warrington. 
5414, MacuiNery, E. Schenson, London. 
6415. Bucks, C. H. Eden, Manchester. 
5416. AnsonBinc SuLPHUROUS Gases, F. Lyte, Putney. 
5417. Sips, W. H. Marks, London, 
5418. ELEctricaL APPARATUS for Trains, J. E. Liardet, 
Brockley, and T, Donnithorne, London. 
sa. Lock G. H. Chubb, London, and Hl. W. Chubb, 


12th December, 1881, 
5420. Firr-arms, W. H. Beck.—(¥. C. Tassel, Paris.) 
5421. Truss-Bars, 8, Glasgow. 
5422. . Haddan.—(D. Péquegnot et 
5428. Loons, @. Kirkburton. 
5424, Gas-sToves, E. A. Ri pingille, Warwick. 
5425, Curine Meat, &. Fowler, U.S.) 


26. Cams, A. Forder, W 


5427, CoLourina Marrers,J. A. Dixon.—(Dr. C. Koenig, 
Germany. 

5428. Burners, R. Brandon.—(L. Sepulchre, Belgium.) 

5429, GELATINE, J. H. Johnson,_{A. J. Huet. Pars.) 

5430. TeLepHones, A. W. Rose, London. 

5431, TeLepuones, A. W. Rose, London. 

6432. TeLeEPHones, A, W. Rose, London. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
5328. Pounpine, &c., Rice, 8. Pitt, Sutton, Surrey. 

communication from F. Brotherhood, Charles- 
town, U.S. —6th December, 1881. 

5844, Lupricant, &c., J. Accles and J. D. Scott, 
South Shields.—7th "December, 1881. 

5346. Tarcer Trap, H. J. Haddan, Kensington, Lon- 
don,--A communication from J. Reis, Cincinnati, 
U.S.—7th December, 1881. 

5358. WHEELS, &c., W. R. Lake, Southampton-build- 
ings, London. from I. Fried- 
lander, Berlin.—7th December, 188 

5369. Car Trucks, &c., J. N. Smith, New York, U.S. 
8th December, 1881. 

5393. HoLLow. Provectites, R. H. Brandon, Paris.— 
A communication from B, B. Hotchkiss, Paris.—9th 
December, 1881. 


Patents on which the Stamp Duty of 

£50 has been paid. 

4970. Sewinc Macuines, H. J. Haddan, Strand, Lon- 
don.—5th December, 1878. 

&., Yarn, 8S. Knowles, Tottington, 

ear Bury.—5th December, 1878. 

sa. — Brakes, J. Imray, London.—10th Decem- 
er, le 

5201.’ Workine Brakes, G. Westinghouse, jun., Lon- 
don.—18th December, 1878. 

5005. Fitiine, &c., Borries, P. Lafeitte and J. Pia, 
Paris.—6th December, 1878. 

5015. Workrno IRon and B. Hunt, Serle-street, 
London.—i th December, 1878. 

5052. Ciosina, &c., Casks, F. H. Mort, Widnes.—10th 
December, 1878. 

5060. Execrric Licut A. V. Newton. 
London.—10th December, 1878. 

5070. FasTeninc WEARING APPAREL, E. H. Smith, 
London.—11th December, 1878. 

5088. Preventine the of Surps’ Bortoms, 
J. B. Hannay, Glasgow.—12th December, 1878. 

5028. ALLoys of Coprer and Tin, C. D. Abel, London. 
—9th December, 1878. 

5031. FIRE-ARMS, M. Kaufman, aoe, and J. War- 
nent, Belg —9th D 1878. 

5048, Woop-WorRKING Macuivery, M. Benson, London. 
—10th December, 1878. 

5082. Screw Borts, W. R. Lake, London.—1lth 
December, 187: 

5126. PREVENTING the Formation of BLow-noLes in 
F. C. Glaser, Berlin.—l4th Decem- 
er, 1878. 

5127. Puatiyc Mertas, F, C. Glaser, Berlin.—14th 
December, 1878. 

5167. Screw-cuTtinc Macuinery, W. R. Lake, Lon- 
don.—10th December, 1878. 

5311. and DISCHARGING A.Q 

i.— 30th D ber, 1 

5036. PHOTOGRAPHIC Picronss, T. Pixis, 
Munich.—9th December, 1878. 

5090. INsECTS, J. Wilson, Penrith.—12th 

5111, Prarrinc and J. Holroyd, 
Manchester.—13th December, 1878. 

5137. Savine Lire from DRrownna, K.J. King, 
Victoria Park, London.—1l4th December, 18 

5143, CONCENTRATING Syrups, 8. Pitt, 208 
December, 1878. 

5145. Roap Locomotive Enatrnes, W. L. Holt, London. 
—l4th December, 1878. 

Macurnes, 8, Pitt, Sutton.—18th Decem- 
er, is. 

5260. Copper, P. Spence, Manchester.—24th 
December, 1878. 

5264, Movwrixo, &c., Guys, G. W. Rendel, Newcastle- 
on-Tyne.—24 , 1878. 

Cc. W. Parker, Leeds.—10th January, 


&e., Macuings, J. H. John- 
son, London.—11th December, 187: 

5110, Recuiators for Lian, J. H. Johnson, 
London.—138th December, 18’ 


Patents on which the 4 Duty of 

£100 has been 

4237. Duscnaraine Arr, J. J. Royle, Pendleton.—9th 
December, 1874. 

4490. CenTRIFUGAL Pumps, W. Anderson, London.— 
B3lst December, 1874. 

4227. Gas-puRNERS, W. T. Sugg, Westminster.—9th 
December, 1874. 

4236. Aceinc Printep Fasrics, J. Thom, Chorley.— 
Oth December, 1874. 

4374, Compressino O11 Seeps, H. H. Ayre, A. 8. Ayre, 
W. Chambers, and W. A. Ayre, Kingston-upon-Hull. 
—19th December, 1874. 

we. Macurnes, H. Bland, Luton.—9th Decem- 

er, 1874. 

4261, CrRCULAR G. F, James, 
Salford.—10th 

4281 AncHors, W. smith, Newcastle-on-Tyne — 
12th December, wan 


Notices of Intention to Proceed with 
Applications. 

Last day for filing opposition, 30th December, 1881. 
3365. Cappine B. J. B. Mills, London.—Com. from 
H. K.and F. B. Thurber and Co.—3rd August, 1881. 
3372. Bertus, W. R. Lake, London.—A com- 
munication from J. H. Laskey.—3rd August, 1881. 
3375. Traps for Sinks, C. Parker, Amberley.—4th 

August, 1881. 

3389. WirE Harr Brusnes, W. R. Lake, London.— 
Com. from J. A. Horton.—4th August, 1881. 

3398. Frames, G. P. Leigh, Manchester.—5th 
August, 1881. 

3403. ye Svucar, J. Duncan, Mincing-lane, Lon- 
don.—5th August, 1881. 

8408. Bicycies, G. Strickland, Strada San Paolo, 
Malta.—6th August, 1881. 

3412. Gatvanic Batreriss, T. Coad, South-street, 
Finsbury, Londen.—6th August 1881. 

3416. CuTTING Stone, J. C. Vanlohe, Providence,2U.S. 
Com. from P. Gay. 6th August, 1881. 

3419. Feepinc Borries, H. G. Wells, Liverpool..—8th 
August, 1881. 

3423. AcTuaTING MusICcAL J. G. Dudley, 
Carmarthen.—8th August, 1 

3426. F. C, Glaser, orlin. —A communication 
from F. Hasdenteufel.—8th August, 1881. 

3480. Pumpine Apparatus, Steirlin, Manchester.— 
Acommunication from Schliipfer and Sonderegger. 
—8th August, 1881. 

$442. Rover, Cc. D. Abel, London.—A oommu- 
nication from M, A, A. L. Lade.—9th August, 1881. 

8460. Guns, J. Evans and R, Low, Dundee.—10th 
August, 1881. 

8475. &c., E. Posselt, Bradford.—A com- 
munication from F. Leitner.—11th August, 1881. 

3476. Currina Woop, C. F. Parsons, Hamilton-road, 
London.—llth August, 1881. 

$490. TeLL-TaLE Apparatus, L. V. Bunnen, Brussels. 
—12th August, 1881. 

$502, VALVE ms H. W. Pendred, Manchester.—12th 
Au 188 

8514, ye W. R. Lake, London.—Com. from H. 
T. Litchfield and D. Renshaw.—12th August, 1881. 

8568, the Power of Waves for Drivine 
Macuinery, W. k, London.—A communication 


from I. L. Roberts.—16th August, 1881. 


3569. Recisterine Fares, A. J. T. Wild, Nunhead,— 
17th August, 1881. 
3578. Boat DisENGAGING Gear, M. H. Robinson.—17th 
August, 1881. 
3624, the Incursions of Locusts and 
other London.—A communica- 
= from dand C. Hauvel.—l9th August, 


Manchester, —25th August, 
Cc. Otto, Peckham.—27th 


3744. BICYCLEs, 
August, 1881. 

3762. AUTOGRAPHIC TRANSFERS, A. M. Clark, London. 
Com, from J. J. Magne. —29th August, 1881, 

8796. Lenses, A. M. Clark, London.—Com. from P. 
Collamore and N. Boyle. —Blst August, 1881. 

&c., Gasetiers, M. Merichenski, 

by-road, London. —2nd September, 1881. 
Cueck VaLve, M. Merichenski, 
Poplar.—3rd October, 1881. 

4329. Prosectites, H. Simon, Manchester.—A com- 
munication from F. Vetterli.—5th October, 1881. 
4427. PirpeJornts, E. G. Mawbey, Market Harborough. 
—11th October, 1881. 

4624. Screw Presses, C. 8. Mair, Glasgow. —22nd 
October, 1881. 

4625. G. W. Clarke, San Francisco, U.8.— 
22nd October, 1 

4666. Mixcixg C. M. Sombart, Germany.— 
A communication from C. Hammer, sen., and H. 
Perschmann.—25th October, 1881. 

4777. Evectric Lamps, E. R. ’Prentice, Stowmarket.— 
1st November, 1881. 

4808. BREECH-LOADING FrrE-aRMs, H. Simon, Man- 

chester.—Com. from F. Vetterli. —3rd November, 1881. 

4857. Dyno, &c., MATERIALS, Ww. R. Lake, London. 
—Com. from P. St. A. B — ith , 1881. 

4861. PERMANENT Way of J. Whiteford, 

—ith 


$81. 
4868. Surps, J. Dickie, King William- street, London. 
—Tth November , 1881. 
4908. WEAVING CARPETS, J. 8. and 8. Smith, Glasgow. 
November, 1881. 
4909. Drawinc-orF Liquips from Vats, &., J. Web- 
ster, Solihull.—9th November, 1881. 
4979, ComPosiTors’ Rutes, &., J. C. Mewburn, Lon- 
don.—Com. from L. Johnson.—14th November, 1881. 
5005. VeLocipepes, E. J. Castle, Temple, London.— 
Fineonares Hollands, N wington 

5027. FiREGRATES, E. Ne -green, 
London.—1l6th November, 1881. 

5035. Borrtinc AERATED WATERS, J. T. Hayes, Shern- 
hall-street, Walthamstow.—17th November, 1881. 

5051. Forminc Grooves, C. H. Halcomb, Sheffield.— 
18th November, 1881. 


Last day jor filing opposition, 3rd January, 1882. 


8335. Cranes, A. Barclay, Kilmarnock, N.B.—2nd 
August, 1881. 

$418. InpicaTiINc Depra or Water, J. Dillon, Dublin. 
—Sth August, 1881. 

3427. PERMANENT Way, F. C. Glaser, Berlin.—A com. 
from A. Haarmann.—S8th August, 1881. 

$443, ApsorBING Acip, C. D. Abel, London.—A com- 
munication from H. Precht.- -9th August, 1881. 

3451. ReautaTinc or Water, E. Lee, Tor- 
quay, and C. Moore, Deptford.—9th August, 1881. 

3457. Permanent Way, C. Dunscombe, Liverpool.— 
10th August, 1881. 

3464. ELECTRIC Brake, 8. von Sawiczeski, Paris. —10th 


3465. Graters, J. G. Thresher, London.—A commu- 
nication from M. V. Bligh.—10th August, 1881. 
3481. Rorary Pumps, C. Comstock, Wolverhampton. 
—Illth August, 1881. 

3503. SprnninG Corton, J. Seed, Preston.—Partly com. 
from T. Seed.—12th “August, 1881. 

3510. HorizontaL Presses, C. Humfrey, Chester.— 
12th August, 1881. 

$511. TREATING ParaFrin Sca.z, L. Hislop, Chester.— 
12th August, 1881. 

3535. CEMENT, I. C. Johnson, Gravesend.—15th August, 


1881. 

3579. Protectine Sues, &c., B. L. Thomson, London. 
—lith August, 1881. 

Mountine Suarts, J. Tangye, Birmingham.—17th 

ugust, 1881. 

3592. W. Smedley, Burton-upon-Trent.—18th 
August, 1881. 

3604. Brusues, S, Abraham, Manchester.—19th August, 
1881. 


3721. Rope Sroprer, T. Edmond, Plymouth.—25th 
August, 1881. 

= Tweedale, Accrington.—3rd Septem- 
er, 1 

8862. REGENERATIVE Kins, J. Dunnachie, Lanark.— 
6th September, 1881. 

8880. REVOLVING Lake, London.— 


com. from N. de Kabath. —l9th September, 1881. 
4060. DiscHarce of Batrerigs, A. M. Clark, London. 
A com. from N. de oe. September, 1881. 
4274. Stowrna Surps’ Boats, I. A. Timmis, London. 

—3rd October, 1881. 
™ TREATING Raw Hipgs, D. R. 8. Galbraith, Edin- 
h.—5th October, 1881. 

un. LECTRO-MaGnets, J. Imray, London.—A com- 
munication from M. Stearns, jun.—12th October, 1881. 

4450. Errectinc TELEPHONIC CoMMUNICATIONS, J. 
Imray, London.—A communication from J. M. 
Stearns.—12th October, 1881. 

4638. VENTILATING ENCLOsED Lamps, F. H. Smith, 
London.—22nd October, 1881. 

4703. AXLE-BoxES, R. McIntosh, Dundee, and J. 
Wright, Kingston-upon- -Hull. —27th a 1881. 
4849, Repucina Friction of WueEELs, W. J. Brewer, 

London.—5th November, 1881. 

4885. Wires, W. C. Johnson and 
8. E. Phillips, Charlton.—Sth November, 1881. 

4897. AGEING ADDED W. R. Lake, 
—Com. from P. St. A —8th 

4906. Muues, &c., J. Chisholm and J. Clegg, ‘Oldham. 
November, 1881. 

4927, ARTIFICIAL Stonz, E. de Pass, London.—A com- 
munication from R. H. Stone.—10th November, 1881. 

4959. Conveyinc Grain, J. bottom and O. 
Stuart, Liverpool.—12th er, 1881. 

4966. SIGNALLING, W. R. Lake, London. = communi- 
cation from J. B. Johnson. —12th Norember, 1881. 

4990. I. Livermore, London.—15th 
November, 1881. 

5015. Cootinc Apparatus, J. F. Littleton, Battersea. 
—16th November, 1881. 

5024. BrcarponateE of Sopa, E. Carey, H. Gaskell, jun., 

and F. Hurter, Widnes.—16th November, 1881. 

5037. GRADING Grain, W. Korth, Belfast.—17th Novem- 
ber, 1881. 

5058. Pyeumatic Brake, G. Westinghouse, jun., Lon- 
don.—18th November, 1881. 

5079. CLEANING, W1RE Ropes. M. W. Parrington and C. 
Almond, Sunderland.—21st November, 1881. 

5080. ConpuctinG E.ectric CurRENTs, R. E. B, 
Crompton, London.—2lst November, 1881. 

5096. ELEcTRICAL CommutatTors, W. R. 
—A com. from F. Blake.—22nd November, 1881. 

5100. Rorary Enornes, J. Patten, San U.S. 

—22nd November, 1881. 

Houpers, J. H. Johnson, London.— 

A com. from J. Reckendorfer.—22nd November, 1881. 

5159. Batrterigs, R. E. B. and D. 
G. Fitz-Gerald, Brixton.—25th November, 1881. 

5221. STOPPING Trains, &c., W. R. Lake, London. —A 
com. from W. C. Shaffer. ~ 99th November, 1 

5222. Lapres’ CLOAKs, &c., I. Lojda, New York, 
29th Novenvder, 1881. 

5265. Screws, W. R. Lake, London.—A communication 
from The American Screw Company (Incorporated) 
—Ilst December, 1881. 

5828. Pounpine Rics, 8. Pitt, Sutton.—A communica- 

5346. TARGET-TRAP, 
communication in J. Reis,—7th December, 1881. 


Patents Sealed. 


which passed the Great Beal on 
9th December, 1881.) 

2527, pe W. B. Woodbury, South 
ampton-buildings, London.—10th June, 1881. 

2530. Dritiinc Rock, &c., G. F. Wynne, Minera, near 
Wrexham.—10th June, 1881. 

2538. Evecrric, &c., Brakes, M. R. Ward, Heddon- 
street, London. —10th June, 1881. 

2541, SpaDE RIFLE, J. F. Fuller, Brunswick-chambers, 
Dublin.—1l1th June, 

2542, ELECTRICAL INSULATED Wirzs, &c., 8. J. Mackie 
Peckham.—11th June, 1881. 

2551. Srraps and Banps, H. Studdy, Waddeton Court 
—llth June, 1881. 

2556. Macuines, J. Carroll, Bradford.—13th 

Jw 

2563. ELxcrric Lamps, G. G. André, Dorking, London. 
13th June, 1881. 

2564. Locomorive Encrnes, J. R. Wigham, Capel- 
street, Dublin.—13th June, 1881. 

2604. Cooxine Ecos, W. H. Beck, Cannon-street, Lon- 
don.—1l5th June, 1881. 

2616. CuiMNEY-PIECcEs, &c., G. Hodson, Loughborough. 
—l6th June, 1881. 

2657. GLass-HOLDERS of Lamps, &c., J. Gordon, Bir- 

an June, 1. 
7. REATING BessEMER METAL, P. Jensen, Chancery- 
lane, London.—22nd June, 1881. 

2745. Fisrous ANIMAL Marrer, E. Davies, Liverpool, 
and E. Massey, Dewsbury.—23rd June, 1881. 

2752. PacKING Srurrinc-Boxes, F. des Vceux, 
London.—28rd June, 1881. 

2754. Reservoir Pens, W. R. Lake, London.—23rd 

June, 1881. | 

764. Straus for Catrie, W. 8S. Hunter, Belville.—24th 


June 
2778. Generators, W. Cooke and D, Mylchreest, 


Liverpool.—25th June, 1881. 

2782. SEconpaRY Batveries, H. E. Newton, London. 
25th June, 1881. 

2788. LicHT by Execrricity, B. J. B. 
Mills, London.—25th 1881. 

2806. SHEEP-sHEARS, W. E. Gedge, Strand, London. — 
25th June, 1881. 

2859. TreaTinc Gas, J. E. Dowson, Westminster.— 
30th June, 1881. 

2915. BREECH- LOADING FirE-arms, C. D. Abel, London, 
—4th July, 

2929. Riseno Bots Syrinces, J. A. Grant, Ottawa.— 
5th July, 1881. 

3190. Firrincs for Erecrric Lamps, R. H. Hughes, 
London.—21st July, 1881. 

3276. Apsusrinc Swine C. E. Bul- 
ling, London.—26th July, 1881. 

Gearina, &c., G. M. Cruickshank, Glasgow.—8th 

uguat, 1881. 

$438. SELF-LEVELLING Bertus, B. J. B. Mills, London. 
—8th August, 1881, 

AXLE, &c., Boxes, J. Hooley, Macclesfield.—9th 

ugust, 1881. 

3717. Corron Cuorns, J. Winter and T. Ivers, Farn- 
worth.—25th August, 1881. 

$740. Tannina Hives, G. L. Loversidge, Rochdale.— 
2th August, 1881. 

3760, Sewina Macnines, H. Bland, Luton.—29th 


ugust, 1881. 
8776. Horse-sHOE BLank Forornc Macuivgs, 8. 
Pitt, Sutton.—30th August, 1881. 
8845. MouLpine Borties, A. M. Clark, London.—3rd 


tember, 1881. 
4133. Puriryinc Gas, L. T. Wright, Beckton.—26th 
1881 


September, 
4147. Roastine Correr, &c., W. R. Lake, London.— 
26th September, 1881. 
4490, TELEPHONIC acme 8. Pitt, Sutton, Surrey. 
th October, 188 
4445. Screws, &c., W. R. Lake, London.—12th October, 
1881. 


(List of Letters Patent which passed the Great Seal on 
the 13th December, 1881.) 


2571. Looms, J. Pickering, Batley, York.—l4th June, 
1881 


2601. Leccrnes, &c., I. Frankenburg, Salford.—15th 
June, 1881. 

2602. ‘Corrine Presses, J. Mitchell, Sheffield.—15th 
June, 1881. 

2610. SecuRING Merat Boxes, W. Downie and W. F 
Lotz, London.—L5th 

2613. VELOCIPEDES, A. L. Bricknell, Brixton.—16th 
June, 1881. 

2632. Wrspow 8. Hodgkinson, Manchester.— 
16th June, 1881. 

2637. CIGARETTES, &c., H. Black, London.—l6th June, 


1881. 
2643, GARDEN SYRINGES, &c., F. Cooper, Handsworth. 
—lith June, 1881. 
2650. a Books, G. Brown, Glasgow.—l7th June 


188 

2654. “Bookcase, W. T. Rogers, West Dulwich.—17th 
June, 1 

9674. TYPE I Delcambre, Brussels.—18th 
ne, 188 
L 1. Lames, F. R. Baker, Birmingham.—18th June, 


2700. M. Benson, London.—20th June, 
1881. 


2797. Treatinc 8. Lloyd, Birmingham.—2ith 
June, 1881. 
= Lamps, &., W. R. Lake, London—27th June 
881. 


2072. Looms, W. Atherton, Preston.—7th July, 1881. 

July, 188 

cLEs, &c.,G. J. T. Barrett, London.—12th 
Ju 

$292. asTENING Doors, A. Sclanders, London.—27th 
Jul 

3304. Iron, &c., F. S. Barff, Kilburn, and 
G. and A. S. Bower, St. Neots.—28th July, 1881. 

3674. —— &e., Cc. D. Abel, London.—23rd 
Aug 

3792. W. Siemens, Westminster.—3lst August, 
1881 


$884. Boots and Sxozs, T. Laycock, Northampton.— 
7th September, 1881. 

3970. PERamBuLaTors, &c., G. Asher, Birmingham.— 
14th September, 1881. 

3996. Twistinc Corton, A. Yates, Derby.—l6th Sep- 
tember, 1881. 

4022. ToRPEDo Boats, &c., A. Yarrow, Poplar.— 
19th September, 1881. 

4330. Knittinc MACHINE NEEDLES, W. R. Lake, Lon 
don.—5th October, 1881. 

4660. BELT-P' PULLEYS, G. Pitt, Sutton.—25th October 
1881. 
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448 THE ENGINEER. Dec. 16, 1881. 
2088, 6d.; 2089, 2d.; 2090, 2d.; 2091, 6d.5 2092, 2d.; | revolved, so as to conceal the my its removal being | 2002. Pencits anp Pennoupers, EB, Wolj’.—9th May, | Secondly, in the combination of two or several groups 
2098, 6d.; 2094, od; 2095, > 2096, , 2d.; | effected by means of a spring when by press: 1881.—(Not proceeded with. of barometric chambers, and of the lever upon which 
2100, 2d.; 2101, 6d.; 2103, 4d.: 2104, 2d; 2105, 2d.; | ing on a button above the handle. This relates to the *p. lication of: a swivel to oneend | they act, with a toothed segment G and a pinion L or 
2106, 10d.; 2111, 6d.; 2112, 2d.; 2114, 6d.; 2118, 6d.; | 19°75. Meratuic Cases on Boxes For Neepuss, &c., | of the pencil or pane er, by means of which it may | their equivalent, transmitting to the indicating hand 
2129, 6d.; 2145, 6d.; 2183, 6d.; 2190, 6d.; 2239, 6d.; G. W. Hinchley.—6th May, 1881.—(Not proceeded be secured to the eng by a cord or chain so as to | or pointer the oscillations of the lever ; 5 ey in the 
2255, 6d.; 2253, 6d.; 2730, 2d.; 3007, Sd.; 3041, 6d.; with.) 2d. prevent it being mislaid. combination with the coting ports of ‘a movable side 
3885, 6d. The box consists of an outer and an inner case, the | 2003. BReecH-Loapine Fire-arms, W. W. Greener.— | A the box with a spring O 

latter open at one side to receive and withdraw the 9th May, 1881. Sd. ‘ 

*.* Specifications will be forwarded by from | needle. Within the outer case is a combined spring | _ This relates partly to the method of throwing out or | 2021. Stipinc Winpow Sasues, BE. V. Harris. —oth 

the Patent-office on receipt of the amount of price and | strap fastening and releaser or pusher. ejecting the fired cartridge ~~ a single or double anes poseees Pene Py ~ 
tage. § exceeding ls. must be remitted b; 977. q drop-down guns, &c., and is an improvement on 8 re means for enabling ows 
Post-otfice payable at the Post-office, 5, Needham's nage: No, 1205, dated 7th April, 1874. The | to be cleaned from the inside, and consists in making 
High Holborn, to Mr. H. Reader her Majesty's | machine to a traction engine is mounted position of the electors is b dividing 80 
th Ch S the barrels one or two lum side portions which usually slide © grooves of the 
P 'y-lane, | on four wheels, the fore being pivotted for | lines /, th ving on 


ABSTRACTS OF SPECIFICATIONS. 


by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


‘1857. Dryinc anp Curine Fisn, &c., H. Susmann.— 
29th April, 1881.—{ Not proceeded with.) 2d. 

This consists of an apparatus in which the fish or 
other substance is dried by means of the fumes from 
coal or coke, which do not come in contact with the 
fish, the colouring and finishing being afterwards 
effected by means of the fumes of sawdust and wood 
acting directly on the fish. 

1864. V on Monocyc ie, J. B. Hatch.—29th 
April, 1 6d. 

The wheel i is ‘of sufficiently large diameter to permit 
the rider to sit within it, the seat being below the 
axle. The driver works treadles on an axle 
a chain wheel, from which motion is transmitted to 
the wheel axle. 


1896. Seraratinc THE LIME AND MAGNESIA IN 
Dotomrre, Clif’.—2nd May, 1881.—{Void.) 2d. 

This consists in the se tion of the lime and 
magnesia contained in dolomite, by employing the 
differences in the specific gravities of the different 
salts or combinations of lime (calcium) and magnesium 
respectively. The dolomite is mixed with sulphuric 
acid or any natural sulphate or sulphide, so as 4 
form sulphate or sulphide of calcium. The magnes' 
being heavier than the sulphate or sulphide, falls 
down first, and the sulphate or sulphide afterwards. 
The latter is then removed by suitable means. 


1915. Wuire Zixc Picments, W. R. Lake.—3rd May, 
—(A communication from J. Crawley.)—( Void.) 


This relates to the manufacture of white zinc pig- 
ment for use as paint and for other purposes, and 
consists essentially in an admixture of precipitated 
sulphide of zinc, or precipitated sulphide of zinc and 
precipitated sulphate of barium or calcium, or both, 
with oxide of magnesium prior to ignition or calcina- 
tion of the mass. 

1924. Preparation anD Dryinc oF Matrices UsED 
FoR CasTING STEREOTYPE P artes, J. Taylor, 
P. Allen, W. Evans, and D. Braithwaite.— 4th 
May, 1881. €d. 

The material on which the type has been impressed 
is, while still in its damp state, removed and dried 
by means of a strong air current or blast, either alone 
or in combination with a heated plate. 

1932. Weavinc BrocaDED AND OTHER Fancy 
ARTICLES, 7. Stevens.—4th May, 1881. —(Void.) 2d. 

This relates to the production by weaving of 
brocaded, embroidered, or figured articles to be used 

_as substitutes for ted Christmas and other cards, 

or as screens and erets. 
1986. Currie or Divipinc CHEEsE, BreEaD, &c., J. 
Richardson.—4th May, 1881.—(Void.) 2d. 

This relates to an instrument consisting of a te 
with handles, sliding in vertical guides connected to 
a table or tray, on which the material to be cut is 
placed. 

1941. Fastreninc or Trres To WHEELS, A. 
Lonasdon.—4th May, 1881.—(A communication from 
A. Krupp.) 6d. 

The rim of the wheel is on the inner or flange side 
provided with a hook-formed rim which hooks into or 
over, or abuts against a dovetailed or otherwise suit- 
ably formed part of the tire, and on the other side of 
the rim there is a lip flange which is rivetted over, and 
there is in addition thereto or for further assisting 
this rivetted part a number of slanting screws. 

1946. RecisterRtNc, CHECKING, AND MEASURING THE 
ON PUBLIC VEHICLES, T. Wilson,—4th May, 
1881.(Void.) 2d. 

A series of dials cn ae in number to the 
places in the vehicle are capable of being set in motion 

by the travelling wheels, so as to —— the distance 


turning, and at the hind part is suspended a hori- 
zontal disc with plates or blades at its periphe: 
which when the disc is caused to revolve rapidly 
operate upon the soil. 
19°78. Sweermeats, S. P. Wilding.—6th May, 1881.— 
(A communication from Thiele and Holzhause.) 6d. 
This relates to the manufacture of sweetmeats of an 
elongated spherical form, so that they will have a per- 
fectly smooth and polished surface without seam or 
ridge, and it consists principally in the use of three 
rollers, two having grooves of the required outline, 
and between each of which grooves is a circular disc 
— serving to cut off the sweetmeats in lengths, and 
the third roller, situated between and below the other 
two, is also grooved in corresponding positions to the 
knife e edges. These three rollers compress and roll the 
pieces cut off into elongated spheroids. 


1980. PortaBLe Bep, FE. Bdwards.—6th May, 1881.— 
(A Jrom H. Strauss.)—(Not proceeded 
with 

The bed is divided by transverse seams so as to fold 
up, and one side of ed is covered with india-rubber, 
and the other with woollen cloth. To its edges 
blankets are sewn, which, when crossed over, are 
secured by buttons and button-holes. The bed is sup- 
ported by a rest or trestle capable of folding up. 


1981. Cornice Poss G. Giles.—7th May, 1881. 4d. 
The pole is tubular, and hasa slot along its underside. 
Within it isa second pole with a right-handed screw 
on one half and a left-handed screw on the other. 
Upon the inner pole are runners, the two leaders only 
having a tooth fitting into the screw, while all of them 
have an eye projecting through the slot in the outer 
pole and receiving the curtain hooks. The inner pole 
is caused to revolve in either direction by means of a 
cord passing over a pulley. 
1982. Irons, 7. McCracken.—7th May, 
188l. 6 


This relates to irons heated by gas or vapour mixed 
with air, and consists of an outer shell and an inner 
chamber forming a receptacle for the gas, and 
lower chamber for its combustion. 

1983. Stoves anp Fire Rances, B. J. Pollard.—7th 
May, 1881.—{Not proceeded with. ) 22. 
This relates to the tected air 


of 
epee to ensure a proper distribution ‘of air to the 
‘uel in the stove. 
1985. Launpry Borers, &c., L. Groves.—7th May, 
1881.—(Not proceeded with. > 2. 

This relates to means for causing» a rapid circulation 
of the liquid in the boiler, and consists of a small 
conoidal metallic nozzle secured by a flange to the 
bottom of the boiler. A small steam pipe with cock 
is attached to the underside in direct communication 
with the nozzle, so that a pw of steam is blown 
through it, and has the effect o! heating and generating 
a rapid and strong upward current in the water. 


1986. Torterre Vinecar, H. J. Allison.—7th May, 
1881. fron Redarés and L, 
Bouviez.)—(Not proceeded with.) 2d. 

Vinegar is poured on to a number of different roots, 
leaves, flowers, &c., previously crushed, the whole 
being thoroughly mixed and exposed to the heat of 
oon sun for ten or fifteen days. 

1987. anp Dovsitnc Corton, &c., F. 

Coulthard.—7th May, 1881.—(Not proceeded with.) 


This relates to ring spinning and doubling frames, 
and consists, First, in means for facilitating the opera- 
tion of starting a fresh set of empty bobbins after the 
full bobbins have been doffed ; and Secondly, to the 
application of a guard or cup to the bolster of the 
ag so as to receive the oil thrown off by the 

in. 


1990. Fire Atarm, FE. de Pass.—7th May, 1881.—(A 
communicatiion from La Société Lebacg and Kretz.)— 
(Not proceeded with.) 2d. 

A quick match, when aiet. by fire, causes the 
explosion of a fuse, which by suitable mechanism 
drives a fiy-wheel, to which the striker of a gong is 


travelled by each r, h 
provided to ada the ~~ 4 of the fares 
taken. 
1954. Wrepows or Raitway CARRIAGEs, 
Tramcars, &c., P. Attock.—5th May, 1881. 4d. 
In order to prevent the windows jarring, and also 
to exclude draughts, a bar is applied to the upper 
framework, and is shaped and arranged so that its 
= edge’ constantly presses against the fixed frame 
it its lower edge presses against the upper sash of 
the window when closed, such bar being forced 
towards the sash by means ‘of springs. 
1957. SuLpuuric Acip, W. Weldon.—5th May, 1881. 
7 communication from F. Benker and H. Lasne.) 


mis relates to means of reducing the loss of nitrous 
compounds, which occurs in the manufacture of 
sulphuric acid, and it Ty? in transforming the 
nitric peroxide contained in the chamber gases into 
compounds absorbable vy strong sulphuric acid by the 
chemical reaction upon the nitric peroxide of sulphur- 
ous acid gas aided by vapour of water and free oxygen. 


1959. Vatve Geak For Steam Enoines, R. H. Robin- 
6d. 


son.—ith May, 1881. 
The valve boxes A A! carry a beam B on which are 


side guides C, in which work loops D! D2? D* Dt on the 
valve rods ; within these loops are rollers that bear 


Ciilic 


against the sliding cams E E! sliding with a dovetail 
base in a corresponding groove formed in the upper 
surface of the beam. These sliding cams are connected 
by links F to one and the same lever G, receiving 
reciprocating motion from any convenient part of the 
engine in such manner as to cause the cams E E! by 
their motion to correctly operate the admission and 
exhaust valves at each end of the steam cylinder H, 
that is to say, by the motion in one direction the cam 
E by means of its surface ¢ lifts the admission valve 
at Dt, while the cam E' by its surface & lifts the 
exhaust valve at D4, and by the motion in the other 
direction the cam E! by means of its surface ¢ lifts 
the admission valve at D*, while the cam E by means 
of its surface ¢! lifts the exhaust valve at D2. 
1969. Dark LaNTERNS Sicnat Lamps, A. 
Hopkins.—6th May, 1881.—(Not 
This consists of an inner shield capable of aes 


1991. Umpre was, H. A. Davis.—7th May, 1881. 6d. 

This relates chiefly to means for securing the ribs to 
the stick, and it consists of a tubular rib-holder having 
in it a series of recesses ve heads formed on the 
ends of the ribs. A second tube secures the heads of 
the ribs within the recesses. 

1992. Reets ror Dresstnc Meat, 7. Shel- 
don.—7th May, 1881.—(Not proceeded with.) 2d. 

A series of sets of arms, each consisting of three 
equidistant radial arms connected to a boss, are 

mounted on a slightly inclined shaft, and all connected 
by bars of wood, over which the silk or wire cloth is 
stretched, thus forming a triangular reel. Weights 
are al ed to slide on rods, so as to give a succession 
of blows upon the silk or wire. 

1993. Fasrenrncs ror Lips or Cans, &c., 
Zz. May, 1881.—(Not proceeded 
with. 

The lid is hinged, and on its w vem kg wah is 
pivotted, and to ita "second plate is 

glazed opening over a slot in the under oh A short 

Cor is jointed to the side of the can, and its top end is 

turned over so as to project over the — plate, 

while the lower end is turned in , and presses 
against the side of the can. 

1996. Hotpixc Hats, Coats, UmBre.ias, &., M. 
Conrath.—7th May, 1881. 4d. 

The stand is of ordinary form, but in place of pegs 
that when the gest od tho 
arran, t when the of the rim 
— one rail the hat rests on the top of the next 


19977. F. Hipgrave.—ith May, 1881.— 
(Not proceeded with.) 2d. 

The tobacco is placed in a hopper terminating in a 
tube, from which, as the tobacco issues in a continuous 
length, wheels convey it to a fi chamber, where 
it is cut into lengths and enveloped with paper. 
1998. Srecutum Tuses, J. H. Aveling and J. J. Hicks. 

May, 1881. 4d. 

This relates to speculum tubes of glass, silvered on 
the outside, oa protected by a coating of elastic gum, 
and it consists in carrying the protecting coating to 
within a short distance of the entrance end of the 
tube, leaving the glass tube uncovered for such short 
distance, and the end of the tube is smoothed by 
polishing or fusing it. 

1999. WarTerProor Boots anp Snogs, W. 2. Lake. 
—ith 1881. with) from G. 
Spencer. ‘ot proceeded wi 2 

This relates to a boot or shoe having a leather sole 
and in sole, and a middle sole of waterproof canvas or 
duck, and an upper of duck, combined with a wool 
skin interior, the waterproof duck serving to keep the 
feet both warm and dry. 

2000. Wrovcut Winpow Frames, Edwards. 
—9th May, 1881.—{A communication from E. A. 


Schiitz.) 6d. 

This relates to the formation of window sashes from 
ey can very simply and readil: pu’ r 


underneath and in the hinge lump R turning upon the 
centre pin qgthe ejectors are pivotted, then by making 
use of a shorter breech action the centres q¢p are 
so arranged that the drop of their own 
weight, and without any assistance from the breech 
action, lever, or bolts in connection therewith. Other 
improvements are shown and described. 

2005. Paper, CLorn, &c., for TRacinc Purposes, W. 

T. Harvey.—9th May, 1881. 4d. 

This consists essentially in thoroughly permeating 
the paper or other material with boiled linseed oil or 
other drying oil, benzine being used to move all traces 
of unchanged or non-drying oil from the paper. 


2006. Corkine Borties, J. P. Jackson.—9th May, 
1881.—(A communication from C. Duché.) 6d. 

The machine is constructed so that the cork to be 
inserted is pressed from several sides, and the operator 
sits in front. In the vertically reciprocating trunk is 
a slot in which isa roller held in a stirrup working 
through a guide hole in the frame. A double cam on 
each side of the trunk also holds a roller fixed to the 
end of a lever fulcrumed in the middle. These levers 
carry a flat or curved block at the end. The stirrup 
carries a block with a groove at the end a 
to agroove in the blocks. such grooves fo: round 
hole, a continuation of the hole through w 
cork is for 
2007. Itoamarono Gas, J. L. Walker and J. W. 

Jowett.—9th May, 1881.—{Not with.) 2d. 
relates to means for allo the gas as car- 
bonised, or made in the retorts, to have a free and 
uninterrupted passage to the hydraulic “foul mains,” 
the sealing of the dip of the pipes being only used to 
Bier escape and waste of gas during the ‘ine the 
id of of is removed. The 
e di in the tar and liquor in 


more 0! e dip i. a tar an 
liquor is mounted in slings ao nide , & lever 
and chain being so connected such rods an 


trough that when the lid of the mouthpiece of the 
retort is removed the trough is raised so as to seal the 
lower ends of the dip pipes. 

PREPARATION OF BEVERAGES FROM EXTRACT OF 
Liquorice, B. Hunt.—9th ate 1881.—(4 commu- 
nication from Y. F. March -~ 

Liquorice root is crushed and 
water and macerated for about twelve hours, when 
the water is withdrawn and boiled, then filtered and 
treated with dilute sulphuric acid. The precipitate 
from this operation is washed in boiling water to 
remove excess of acid and other foreign —oy" and 
is afterw: used to produce beve 
with carbonate of soda and adding suita table fay Guat 
2012. Hotstinc anp Lowerina Apparatus, H. 

Haddan.—9th May, 1881.—(A communication from 
A. Guérolt and A. Blondel. 2d. 

This relates more particularly to ae © be 
used as a fire-escape, and consists of tel: ic su 

rts carrying a cradle capable of being moved up and 
own chains, and suitable winding gear. 


ane Nyy FoR WEIGHING, Dr. 0. Gerike.—9th May, 


The ts carried by frame wor 

e scoop ya workin 
vertically between friction rollers which work ~ 
centres between brackets on the inside of the case. A 
descending tongue from the frame rests with its 
rounded bottom on a block fastened in the loop 
of a flexible metal band passing over a curved part of 
a crook-shaped lever on each side, and united by pins 
and eyes. levers under the curved part are sup- 

on knife edges, and carry, on their descending 
Sead, bent ends, each a weight. The scoop frame 
has a rack gearing with a pinion, the axle of which 
—_ a pointer moving over a suitably graduated 


ati 


2015 Securinc Door Knoss To Spixpxes, W. R. Lake. 
—9th May, 1881.—(A communication from W. H. 
Gonne.)—{ Not proceeded 2d. 

This relates to means for iiy adjusting handles 
to doors of different thicknesses. "To one end of the 
spindle one knob is rigidly attached, and at the oppo- 
site end a screw is cut on the corners, and on 
an extension of the spindle is a nut, which e8 
such screw. From the nut two arms extend, one on 
each side the spindle, their free ends being connected 
by a cross-piece provided with a hole centrally ta; 
to receive a screw which secures the removable b 
to the extension. 


2019. Sucar, W. R. Lake.—9th May, 1881.—{A com- 
munication from A. Brear.)—(Not proceeded with.) 2d. 
This consists in treating saccharine liquids with 
bicarbonate of soda and borax for arresting the acidifi- 
cation and fermentation, and for assisting and in- 
creasing granulation, the borax arresting fermentation, 
and the amen te of soda arresting the acidification 


and g the granulation. 
2020. Barometers, B. J. B. Mills.—9th May, 1881.— 
communication from Messrs. 8. Guichard and 


6d. 
This ip vensiow, First, in a barometer giving large in- 


A 


dications, of the combination hye 
metric chambers D ind den‘ 


acting on each side of 


ivotted or hin, cho, so that it may be sw 
or reve! for cleaning. 


2022. Cuatrs, 7. Harrison and 
9th May, 1881.—(Not proceeded with.) 2d 

This relates to chairs in which the seat is hinged, 80 
as to be capable of being turned upwards, and it con- 
sists in forming an opening or ‘‘sneck” in the seat 
— which the back enters when the seat is tumed 
and thus holds it in its raised 

pe under the chair to receive a hat. 


2024. Boots, M. Nicolson.—9th May, 1881. 

This relates to a ca’ boot capable of Fn 
taken off when the foot is damp or warm, and yet 
fits properly when on, and it consists in forming a 
slit or cut on the inner side of the boot, starting from 
the middle line in front of a ankle. The arc or flap 
so formed is turned back ‘Sp the opposite side of the 
boot, and a strap or over the vacant 
space and also over the “pind om is sewn round the 

of the hole in e boot. A kind of bellows-like 

ve is thus form ch as the foot is introduced 

or withdrawn yields ‘to the pressure of the instep. 

The end of the —_ is brought round to the other 

side of the boot and fastened by a buckle, while the 

other end inates in a slip to receive the inner 
spur stud, 


2025. Sprinas ror Cars, &c., A. M. Clark. 
—9th May, 1881.—(A communication from B. &. 
Clark, BE. K. epson and B. Cliff.) 

This consists in an e a spring which, when 
bent into the uired has at all times the 
greatest amount of steel in the centre, both len, 
wise and sidewise, and the sides or edges of w oh 
are of the ome thickness from end to end of the 
centre bar ; also in “ ery: on i out from the end of 
the bar the “eye,” so that the eye and bar are of one 
and the same — 


2026. Separa’ MUTTER Macuine, H. &. 
Kratz. May, —(Partly a communication 
from M. Deal. 6d. 

This consists, First, in the arrangement of recop- 
tacle V in combination with the wide air chambers L 
and T, and horizontal scouring cylinder B, into which 
all the offal is precipitated, and containing a slotted 
shute V, = Fa poe conducts cheat, seeds and the heavier 
dna to the bottom, where it is being dive the smut 

and passed out through 


[2026] 
c 
t 
v 
x 


overlap; slots so as to provide an effective scouring 
surface ing afford instant escape of dust to receptacle 
V. The blades of beaters I are perforated, and they act 
upon the cing it from end to end of 
cylinder, y centrifugal action into 
a scattering box a, man numerous offsets which dis- 
tribute it in the second air chamber L, where it is 


again 
separatin 
sliding valve. The riddle C is driven by belt in com- 
bination with an excentric so as to give it a smooth, 
even motion 


2027. APPARATUS OR RINK FOR SLIDING UPON AND 
FACILITATING THE MovinG or Heavy ARTICLEs, H. 
Langaford.—10th May, 1881. 

This relates to a surface made up of series of rollers 

mounted so as to revolve freely on spindles, and 

at a sufficient distance apart to enable the 

rollers of the next row to enter the spaces between 

them. Upon this surface people may skate or slide 
along in a similar manner to sliding upon ice. 


ase. Canvas, SaIL oom, &e., G. and 
H. Good.—10th May, 1881. 6d. 

The ‘thread from which the canvas is to be made is 
dressed, previous to being woven, in the following 
manner :—The threads are first boiled in an alkaline 
solution, and then passed h a solution consist- 
in ing of 601b. beeswax, one on 

ja-rubber solution, 6 Ib. gutta-percha soluti 
7} lb. resin, 24 1b. palm oil, 30 Ib. 


one gallon pure crude oil, 


2029. Cuequzs, &c., R. —10th May, 1881.— 
(Not proceeded with. 

This in the of sensitive 
paper over the cheque, and which has only to be 
removed by the payee of the cheque. 

2031. Pressinc Horn anp Hoop ror THE Manurac- 
TURE OF Comss, &c., D. Stewart.—10th May, 1881. 


2d. 

This consists in the application of a mye go of 
steam and cold water pipes for heating and “neta 
alternately R aw of a very fine smooth mi 
between which the sheets of horn are placed, th 
plates being first heated by steam, and then hpdsealic 
pressure applied, after which they are cooled by water. 
2082. Treatment or Catr Sxrns, L. A. Groth.—l0th 

May, 1881.—{A communication from P. 


.) 2d. 
are intended to be used for making 
mili‘ collricks and spencers, instead of making 
them of seal or Astrachan skins. The calf skins are 
lightly tanned by placing them . two days in a bath 
of 100 litres kilogrammes salt, 
6 kilogrammes alum, and 1 hectogramme oil of vitriol. 
After this they are placed in a mordant bath for four 
hours, and finally through a black die bath. 
2083. Piates anp Hee Tips ror Boots, M. 
nt R. Rlack.—10th May, 1881. 6d. 
— lates are made up of from four to six sec- 
transversely on the sole, and consisting of 
cmallesbe cast iron plates of an open or skeleton form, 
each secured by screws, the hi of which enter 
countersunk recesses in the plate. The heel tips con- 
sist of a malleable cast iron open or skeleton frame- 
work, secu! the same manner. 


2084. Automatic Foo SicNau Apparatus, H, White- 
T. Dodd.—10th May, 1881.—(Not proceeded 


th.) 2d. 
This relates to fog signal a: 
ways, and © ban a bar 
first wheel of an en; 


cross shaft to 
and thus 


tus for use on rail- 
acted upon by the 
6, so as to lower it ma cause a 
cause the slackening a chain, 
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the pivot K of a lever F; 
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whereby a balance weight on a T-lever comes into 
action, and through connecting rods and bell cranks 
causes two detonators to be placed on the rail, and the 
wheel passing over them explode the same. 
2035. Treatixa Inipium, &c., W. P. Thompson.— 
= Moy,1881.—(A communication from J. Holland.) 


The object is to fuse, mould, and prepare iridium in 
order that it may be used in the mechanical arts 
wherever a hard, non-wearing, non-corrosive substance 
is needed; and it consisis in fusing and moulding 
iridium by oa. metal to a high temperature 
then adding phosphorus, and after the metal is cast 
releasing the phosphorus by subjecting the metal to 
heat in a bath of lime, chalk, or other absorbent. To 
adapt it for pen points and other small objects, the 

hosphuret of iridium is poured out on to metal plates 
Peated and formed with fine ribs, so as to form a net- 
work on grooves in the metal, which can then 
broken into pieces of the required shape and 
2036. Ticket DELIVERY APPARATUS FOR PASSENGERS, 

&e., J. J. Miclecki.—10th May, 1881. 

This consists of a series of piles of tickets of dif- 
ferent values, the bottom one of cach pile 

ushed forward by a pusher when required, a bell a’ 
the same time being sounded, 


2087. Roastino, &c., J. Haddan.—l0th 
May, 1881.—(A communication from B. H. Potter.) 
—(Not proceeded with.) 2d. 

This consists of an oven in which a suitable screw 
ean revolve, and which is surrounded by flues from a 
tireplace. 

2089. Macuinery ror GATHERING AND Bixpine Cur 
Crops, G. A. Walker.—10th May, 1881. 6d. 

The invention has for its object the gathering and 
binding of sheaves after an ordinary reaper, or the 
binder may be otherwise applied, that is to say, it 
may be attached to a reaper. i machine has two 
wheels conveing an oblong frame A, to the front beam 
of which is hung, supported at one end, a trailingrake 
8, reaching to the backward part of themachine. The 


teeth of this rake run underneath the sheaf to be 
bound, and the rake meets all irregularities of the 
ground by working or lifting on the forward centres 
T. An intermittent revolving axle passing across or 
near the centre lengthwise of the frame A carries pro- 
jecting arms K of suitable length, which lift the corn 
to be bound * the trailingrake 8 about toa level with 
the top of the frame A. This intermittent revolving 
axle may be carried at each end by short cranks. A 


pinion on this axle lifts round its driving cog wheel 
a hanging on the centre by the short cranks, thus 
allowing the intermittent revolving axle to rise in 
case the arms K should strike the ground while 
revolving. Fig. 1 is a side elevation of the apparatus, 
and Fig. 2 an elevation partly in section showing the 
binding mechanism. 

2040. Artirictat Stones on Compositions, P. Jensen. 
—10th May, 1881.—(A communication from B. J. 
Erichsen.) 4d. 

This relates to the combination of pulverised 
asbestos with various silicious solutions and with 
metallic or other colours or pigments, and according 
to requirements, with plaster of Paris, chalk, lime, 
clay, send, or other loading material, to produce anew 
material of the nature of stone or enamel. 


2042. Roor-curtino Macuines, &c., J. Hornsby and 
J. Money.—10th May, 1881.—{Void.) 2d. 

This relates to the machine for cutting roots known 
as “Gardner's,” and it consists in fixing to the under- 
side of the barrel a plate or bars, which serve as guides 
to prevent uncut portions of the root falling from the 
surface of the barrel, and direct them round and up 

-again into the hopper. 


2048. Conxveyixa Heat Power To A Distance, 
&e., W. T. Whiteman.—1l0th May, 1881.—(A com- 
munication from J. Newton.) 6d. 

This relates to the supply of heat and power from a 
central source to —— and other buildings by gene- 
rating and distributing through mains a suitable 
agent, and conveying it to interior apparatus in the 
buildings, such as engines, radiators, ranges, and the 
like, for producing motive power and heat for warming, 
cooking, &c. One method consists in the use of 
saturated steam, and another in the use of water 
paper in boilers under pressure and conveyed thence 
n ns, 


2044. Finecrates, W. May, 1881.— 
(Not proceeded with, 5 

This consists in the bottom of the grate 
adjustable by means of a rack and pinion, so as to 
regulate the height of fire. 

204'7. Compounp For Removinc Hair From SKINS 
or Human BEtnos anD oF ANIMALS, J. Blumm.— 
—10th May, 1881.—{Not proceeded with.) 2d. 

The compound consists of mona sulphide of barium, 
flour, starch, and orris root powder, or alkanah root 
powder, to which water is added to form a paste. 
which is applied to the part where the hair is required 
to be remov 


‘2048. Maxine Jorxts ror Sueer MetaL ARTICLES, 
M. Benson.—1l0th May, 1881.—(A communication 
from A. H, Fancher.)—(Complete.) 4d, 

A suitable soldering material is inte between 
the folded edges of an interlocking sheet metal joint, 
x0 that after such joint is formed the solder enclosed 
within it may be melted by heat applied externally. 
2050. Tram Ratzs, W. Sterling.—11th May, 1881. 

The head of the rail is rolled in one piece and the 
foot and web in two similar pieces of Je iron, 
between which the head is inserted, and the whole 
then bolted together. 

2051. Hats Resempiine Fett, &c., J. HW. Neave.—11th 
May, 1881. 6d. 

Shapes of buckram, calico, or other woven, felted, 
or other material is covered with water-proof varnish 
or other adhesive substance, and flocks or other short 
stapled material, such as wool, cotton, silk, or fur, is 
blown thereon. The flocks are then on by 
hydraulic or screw pressure, or by ironing. 


2053. Propucrion 1x STEEL oR IRon oF PATTERNS 
or Desians FROM CopPpER Matrices, J, H. Noad. 
—llth May, 1881.—(Not proceeded with.) 2d. 

The copper or other matrix is placed in a bath con- 
sisting of a saturated solution of an iron salt, muriate 
of ammonia, and boracic acid, This solution is diluted 
with an equal bulk of water, and the matrix is 
placed therein, and treated in the ordinary way of 
+ ct a when a coating of iron will he deposited 
thereon, 


2054. Rai.way Brakes, &c., H. H. Duke.—1lth May, 
881. 6d. 


The invention relates, First, to brakes actuated by 
compression of the buffers consequent on the retarda- 
tion of the tractive power, and consists of spring 

in cylinder B, in which is a piston C con 
arm D. The cylinder B is capable of moving in 


Ol 1 

= 
cylinder E, behind which is a G. The arm Dis 
connected to brake bluck J. e@ invention relates, 
Secondly, to the application of a toothed disc to the 
wheel axle, and a metallic piece operated by cord or 
lover is capable of engaging with the teeth so as to 
stop the rotation of the wheel. 
. Looms, &. Wilson.—11th May, 1881. 


This relates princi to th 
re! ncipally to the arran, 
ists in attaching the 


which the healds are connected, 


to the 
hooks, 
2056. Drivixe anp Drawineo Tacks, W. R. Lake.— 
11th May, 1881.—(A communication from G. J. 
Capewell.) 6d. 
The main tube of the driver is formed in sections, 
and held together by elastic ure, and within it 


| works a plunger. Near the bottom of the main tube 


are two feed tubes, which deliver the tacks into the 

inain tube below the plunger. The tacks drawer con- 

sists ef two plates forming a bif ited jaw, bet 

which is pivotted a single jaw with a rearward exten- 

sion to act as a fulcrum. 

2057. Macnetic Comps, J. M. Richards.—11th May, 
1881.—(A communication from P. H. Drake.)—(Not 


proceeded with.) 2d. 
This consists in combining a permanent magnet with 
the com 
PREPARATION OF PETROLEUM, &c., S. Pitt.— 
11th May, 1881.—(A communication from P. Ditt- 
mar.)—(Not proceeded with.) 2d. 

This consists in mixing from 3 to 5 Fgh me of 
common soap, either alone or mixed with ozokerit, 
with crude petroleum heated to 150 deg. Cent., 
whereby on — the petroleum will solidify, when 
it can be more easily transported. The distillation of 
such mass is effected directly by heating to a high 
temperature. 

2059. Propuctnc Desicns UPON &c., 4. 
Guattari.—llth May, 1881.—(Not proceeded with.) 


2d. 

This relates to hi for producing des in 
relief on marble by means of the percussive action of 
moulds, the surface of which is covered with fine 
idal teeth to render the percussive action 
effective for removing the stone from the intaglio 
portions of the design, this action being still further 
assisted by the abrasive action of emery powder intro- 
duced by means of water between the mould and the 
surface to be carved. 

2060. Wixpow-cLeanine Cuair, &., 4. M. Clark.— 
11th —" communication from M. A. Dor- 
mitzer. 

This consists in the combination with a platform, 
folding guards, supports, steps, and braces, of im- 
proved devices to secure the chair in position on the 
sill and in an open or folded position. 


2061. Propucina anp Revivirvinc ANrMAL CHAR- 
coat, D. A. Fyfe.—12th May, 1881. 

The object is, First, to manufacture and revivify 
animal charcoal suitable for sugar refining; and 
Secondly, to carbonate and manufacture soda ash, 
carbonise wood, and other substances to produce char- 
coal for sanitary and other purposes, and it consists 
in the use of a self-acting retort of rectangular form 
with double chambers set in brickwork and heated by 
fireplace and flues carried beneath them, an endless 
poe 9 with om being employed to move the 
material slowly ugh the heated chamber. 


2062. Srretcuine Fasrics, S. Hallam.—1l2th May, 
6d. 


1881. 

This relates to the rollers employed to stretch woven 
fabrics in the direction of their length, and consists 
in forming them of a number of ents, a set of 
which form a circle, and a number of such sets form- 
ing the roller. The seg ted on a shaft 
so that when the latter revolves the ents are 
caused to slide to and fro in the direction of the length 
of the roller, the movement of those ents nearest 
the roller ends being greater than the movements of 
those nearest the centre of the length of the roller. 
2063. Tank For Carryino Liquips To Lay Dust or 

DistrisuTe Disinrectants, H. Kirkhouse and H. 
W. Lewis.— 12th May, 1881. . 

A is a cylindrical cistern carried upon the framing 
B, with wheels and axles to run upon the tram rails in 
mines or other places, The axle C is shown double- 


echanism, 
es air tothe carbure where it 
is carburetted by contact with gasoline. 
2067. Lawn Tennis Bats, &c., W. P. Thompson.— 
12th May, 1881.—(4 communication from R. Gordon.) 
—(Not with.) 2d. 


This relates to means for regula’ the tension of 
the gut strings, and consists in a movable slider which 
receives the longitudinal strings, and can be re- 
adjusted by means of a screw. 

2068. Steam Encines, J. McFerran and W. Rennie. 
—12th May, 1881. 6d. 

The high-pressure cylinder A is placed within the 
low-pressure cylinder B, the former having an ordinary 
piston and the latter an annular piston. The slide 
valve C is actuated from crank shaft, and is arranged 
to work in common relation to both eylinders, ‘The 


effected by clockwork or other governing m 
The aspirator f hi 


d E is ted by one of the leugeeme 
piston-rods, and the force pane F is worked by the 
other. The supply valves of the low-pressure cylinder 

serve as the exhaust valves for the high-pressure 
cylinder. 
2069. Expansion Gear or STEAM Pieper. 

nue May, 1881.—(A communication from W. R. 


This relates to liberating expansion gear—that is, to 
means for disen, ing thi which transmit 
motion from the excentric to the admission or expan- 


sion valve, and it consists of a lever H, to the end of 
which the excentric rod is attached. To the lever 
two bell-crank levers K are pivotted, their horizontal 
arms bei joixted to the sliding governor rod by 
means of ks, while their vertical arms act on 
sliding pieces G connected by levers R to valve rod N. 
Springs act on the pieces G so as to close valve V when 
the crank levers K cease to act on them. 

2070. Sroprerine Borries, J. J. Broadbridge.—12th 

May, 1881. 6d. 

A hollow tube of hard wood is placed within the 
neck of the — and at its lower end is fitted a valve 
connected to a rod, by pressing down which the valve 
w be opened, to allow the bottle to be emptied. 
2071. Corkinc Macuines, A. Weir.—12th May, 1881. 

—{Not proceeded with.) 2d. 

A vertical bar moves in guides, and is counter- 
balanced by a weight and chain, and operated by a 
treadle. To its upper end is fixed a block capable of 
sliding on the frame,and having a pair of inclined pro 
The driver or ram to act on the cork is fixed in 
block, and on the frame is a box with part to compress 
each cork before being driven into the bottle. 

2072. TREATMENT or THE Dare Frutr, 7. F. Henley. 
—12th May, 1881. 6d. 

Whole dates are placed on removable trays within 
a close oven containing tubes partly filled with water, 
and which are continued outside the oven into a flue 
or chamber, where they are heated by a The 
dates so treated are browned by a dry heat, and retain 
all the nutritive ——. and they are afterwards 
employed to prepare food beverages. 

2073. InvicaTinc THE Presence oF FIRE-DAMP IN 
MINEs, &e., H. J. Haddan.—12th May. 1831.—(A 
Jrom L. Somzee.—(Not proceeded 


with.) 
Two metallic oe, bands, or wires of different 
ity of dilatation, and rendered susceptible to 


In 


Jo c 


slight variations of temperature, are in connec- 
tion with an electric current, a curtain 
temperature will give alarm by rin, a bell. For 


cranked, from which the pumps D are driven. E isa 
circular disc pipe fixed at one end, and F F are 
straight pipes fitted at both sides, which pies are 
perforated and supplied with the liquid from the 
G is air chamber of pumps 
or the purpose of causi a sup} of liquid. 
The pumps are fitted valves 
and stop-cock, so that the liquid can be worked 
through the pumps and back into the tank without 
forming a jet or spray in case it should not be re- 
quired. 


2064. Drivine Grar or Tricyc iss, &c., S. H. Saxby. 
—~12th May, 1881,—(Not proc with.) 

The band or chain which communicates motion 
from the crank passes over two cones, so that by shift- 
ing it the speed can be varied, 

CARBURETTING AIR, W. P. Thonpsor.—12th 
vy 1881.—(A communication from Chavée.) 


The apparatus ¢ ists of an aspirator furnishing 
air in regulated quantities, the regulation being 


ep of fire-dam; press 

such gas is allowed to act upon the oaiaas of aoe 

and, by raising its level, complete an electric circuit, 

and so ring an alarm. 

2074. Packine ror THE STUFFING-BOXES OF ENGINEs, 
W. W. Whiteman.—12th May, 1881.—(4 communi- 
Defalque and Co.}—(Not proceeded with.) 


The packing consists of of rec! 

made of metallic wire inserted 

boxes <a with —< of cotton, hemp, or other 

fibrous material, steeped in tallow or grease mixed 

with alum and talc and wound round with cotton, 

string, hemp, or thread. 

20°76. Transmitrinc Morion AT VARIABLE RATES AND 
Power, J. F. Hoskins.—12th May, 1881.—(Not pro- 


This relates to imparti pressu 

rela parting re by means of a 
body, to which a rectilinear reciprocating motion is 
imparted, the transmitted force being comparatively 
rapid at its commencement, increasing in energy as 
its motion declines, or vice versé, and it consists in 
giving the reciprocating body the form of a wedge. 


2077. G. Vaughan.—l2th May, 1881. 
communication from H. Christin.)—(Aot pro- 
ceeded with.) 4d. 

The axle-box has two lugs, by which it is keyed into 
the nave of the wheel. Between the axle and the 
box is a series of rollers, the ends of which are sup- 
ported by rings connected together by rods. 


ratchet wheel on top of the capstan block, w' may 

thus be driven by imparting a reciprocating movement 

to the lever, 

2085. ARRANGEMENT OF ProJECTIONS FoR OBTAIXING 
Spaces IN APPARATUS FOR THE MANUFACTURE oF 
Gas, S. and J. Chandler.—l3th May, 1881. 4d. 

The object is to effect the better and more accurate 
maintenance of spaces or channels between sheets of 
iron or clusters of such material which are used in the 
purification of gas from ammonia and other impuri- 
ties, and between which spaces or channels the gas to 
be purified has to , and it consists in stamping 
shects of iron on Poth sides in such a manner that 
projections are formed, which, when the sheets are 
placed together, coincide, and coming in contact they 
maintain the bodies of the plates at fixed distances 
apart. 

2086. Steam Pumps, F. aad S. Pearnand T. Addy- 
man.—13th May, 1881. 5 

This consists in the combination of a small steam 
cylinder, or of two cylinders, with ports, slide valve, 
and piston, or pistons, arranged to actuate the main 


steam slide valve of direct-acting steam pumps, and 

to cushion the movements of the valve and = con- 

nected parts. 

2087. Hich-pressurE RecuLatinG Taps oR VALVEs, 
Osborne.—13th May, 1881. 6. 


This consists in the arr it, combinati 


g and 
construction of high-pressure and otber taps or valves 
by the application thereto of a stop or regulating 


valve, such as B Bl, the stem of such valve being 
placed on the upper side or upon the same side as the 
stem of the ordinary valve A A! of such taps or valves, 
in order to afford greater convenience for regulating 
or cutting off the flow of fluids through such taps or 
valves. 

2088. Convevine INTELLIGENCE FROM OR TO VESSELS, 

J. M. B. Baker.—13th May, 1881. 6d. 

The a) tus employed consists of a spherical, 
cylindrical, or oval vessel, preferably of india-rubber, 
and within it is placed a tube to receive the ‘ 
such tube be’ closed by a suitable stopper. The 
vessel is inflated by means of air tubes, so that it will 
float on the surface of the water. 

2089. Vetvets, J. Newton and J. B. Harrison.—12th 
May, 1881.—{Not proceeded with.) 2d. 
This relates to pile velvet, the object being to obtain 


uce a fabric having a fast pile. Only 
one binding pick is used, but the arrangement of the 


2090. Lockine Borr.e Moutps, W. Arthur and R. 
W. Smyth.—13th May, 1881.—(Not proceeded with.) 


The object is to lock and securely hold bottle moulds 
during the blo’ process, and it consists in a collar 
suspended over the mould by a lever caused to 
oscillate on the frame, and operated so that the 
closing of the mould causes the collar to fall over it 
and thus clasp the mould securely. 


2091. Gas, J. Keith.—13th May, 1881. 6d. 

This relates to apparatus for the manufacture of gas 
from oil, and consists of a special arran ent of two 
or more retorts over the same fire, be pro 
from the direction of the fire, and having over them a 
special arrangement of brickwork to retain the heat 
and bring the gas and flames all over thetop. The in- 
vention further relates to the conatrastien of the 
washer and cooler, the former provided with a 
flat corrugated spreader on the end of the pipe from 
the retort, which causes the gas to be more com- 
pletely washed. The cooler consists of a series cf 
pipes, the ends of which dip into water, and hb 
w = the gas is caused to travel until it is th 
coo! 


2084. Capsrans, B. C. Scott.—13th May, 1881. 6d. 
EZ" BA G The object is to form a capstan suitable for vessels 
ie Re oe | of small tonnage, such as yachts, &c., and it consisis 
of a circular bed secured to the deck and forming the 
path or support for a capstan block. In its centre is FA 
a hole to receive the capstan spindle on which the 
truncated capstan block is mounted, its under side 
being fitted with balls placed in recesses and resting 
on the circular bed. On the top end of the spindle « 
lever is mounted, and carries pawls gearing with a : 
| 
| 
| 
upper and lower staves of the healds by means mn 
| cords to the upper and lower ends respectively of flat f @| Ls} | 
| vertical slide rods, to which an up-and-down motion y 
is imparted by levers operated by a double cam wheel { 
| on tappet shaft. The levers at one end are supported | © i) 
on the opposite ends having anti-friction = 
rollers entering a pair of grooves in the cam wheel. On rm T | | 
each lever near the tappet shaft is a v~ answering i v7 ie | 
the pu: e of the ordinary ‘‘ knife.” e slide rods, to | | bose | 
pass the two it | 
grids on the upper and lower lever, each having a i : 
pair of notches placed so that as the grids approach i dri | 
each other at each revolution of the —— shaft, the j ij 
entire set_of slide rods is brought in line with one | | | | 
| 
i | | = 
~ 7a | iT 
| ite 
| 
| | | 
| 1 
TIN 
re 
©) BW NS 
c| 
re 
| | 
| 
= 
TINE 
SSS 
Sa. 
| NE NY 
G 
a close and erect pile, an to secure the pile mo: 
ne causes 1 2 
E|ll| 
| } 
| 
| 
| 
. 
| 2092. HaRvEsTING AND SHEAF-BINDING MAcHINEs, J. 
Miller.—13th May, 1881.—(Not proceeded with.) 2d 
A longitudinal platform is fitted over the side 
of the framing, and between it and the opposite 
side is a transverse bar on which is fitted a set of 
curved prongs extending forwards and downwards to , 
the —- and adjustable by a chain. A transverse 
platform is fitted at the back behind the centre shaft 
of the prongs, and on to which the sheaf is gathered 
by an oscillating rake in front, the teeth of which pass 
through the lower guide prongs. The binding of the 
sheaf is effected by a long bent binding arm provided 
with twine and suitable mechanism to form the same 
intoa knot after it has been passed round the sheaf, ( 
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20983. Cons &c., A. T. Chattaway.—13th May 
1881. 

This Remte in arranging the mill stones so that the 
running stone may be driven at any wee and this 
is effected by making the running stone the lower one, 
and fixing it in a frame vertically Pm the 

stone is fixed to a central spindle passing upwards 

te the top stone. The lower end the 

is turned to work in a toe brass in the bottom 

mat the frame, and the upper end ina step in the 

top bar. The top stone is hung on a universal joint. 

The stones can be adjusted ve relatively to each 
other by making the frame telescopic. 


2004. Tvck-porstixe Watts, W. —18th 
May, 1881.—(Not proceeded with. 
laging the the 
along the wall, and it 


tus tor. 
containing a plunger ‘actuated bra 
which forces out the material into the groove of a 
wheel which is run along the wall. 


2095. Fisres, S. Tweedale.—13th May, 1881. 
4d. 
This to the of spindles so as to 
to lateral motion and vibra- 
tion by a of the “pobbin and yarn not <—— | 
equally balanced round its axis. A is the spindle, an 


Bits ona 4 Laving a shoulder D, which rests on a face 
=> e lower portion of the collar is by 
of spring E connected to nut G. This spring 
y= joint admit the requisite play to counteract the 
tendency to irregular rotation and make it even and 
2096. ApraRatus For SUPPLYING ADHESIVES, COLOURS, 
or VARNISH, OR FOR Dampinc Paper, VENEERS, 
gd METALS, oR Fasrics, J. J. Allen.—13th May, 
1881 
A roller partly immersed in the adhesive or colour- 
ing matter contained in a trough, the quantity being 
regulated by means of a valve. The pasting or colour- 
ing roller is spiked around its periphery so as to 
draw the paper between it and a cap acted upon by 
springs. A guide plate directs the paper to the roller, 
after passing which it is received on a receiving 
= A scraper regulates the supply of colour to the 


DopstEs AND JacguaRD Ix Loos, J. Garstang. 


revolve alternately by placing on the end of each a 
dise with spokes, which allow one barrel to move a 
portion of a revolution whilst the other remains 
stationary. 

OO. Locks on Fasrentnos, A. A. Bedford.—13th 

May, 1881.—{Not proceeded with.) 2d. 

This consists in a handle with a central stem fitted 
to and ee through a plate secured on the out- 
side face of the rw On the stem is an arm to 
engage a catch on the door jamb. The inner part of 
the stem is screw- a a and on it is a nut with a 
plate which bears t a plate in the door. Sur- 
rounding the inner end of the stem, between the nut 
and a plate on the inside of the door, isa spiral spring, 
the plate being secured to the door. 

2101. Rartway in THEIR Cuarrs, W. 
H. Nevill.—13th May, 1881. 

A is the rail, and B the chair, which latter is formed 
with a circular hole B! at right angles to the rail, 
such hole being provided with projecting ribs B? at 
such an angle that when the key C is driven into 


position, the return thereof shall be prevented, unless 

by the application of a force equal, or nearly so, all 

other ie being equal, to that required to 
ve 


Parustine Ink, C. T. Bastand.—i3th May, 1331. 


Tas relates to the manufacture of printing ink, and 
consists in the utilisaticn of the oily and greasy pro- 
duct extracted from engineers’ cotton waste, such 
product being mixed with some or all of the following 
substances:—Lamp black or ivory or other black, 
resin or resin oil, soap, and indigo or other blue. 
2104. Borrtes anp APPARATUS FOR SropPEeRING 

Same, F. 8. 8. Darby.—13th May, 1881.—{Not pro- 
ceeded with.) 2d. 

Inside the neck of the bottle a screw thread is 
formed, and on the stopper isa similar thread to screw 
into it. Beneath the head of the stopper is a cork 

, which, on being compressed between the head 
and the top of the a of the bottle, forms a tight 


2105. OrnamentaL Empossep Fasrics ror Cover- 
Watts, &., F. C. Jeune.—13th May, 1881. 


A composition of india-rubber and cork is made 
into sheets and subjected to the pressure of embossed 
me nd so as to form any desired pattern on its 


2106. Macuinery For Rock TCNNELLING, H. N. Pei- 
rice.—13th May, 1881. 10d. 

This. consists, irst, in the arrangement of the 

cylinders D fixed in the machine, and parallel the one 


to the other; S dly, in the ar t of the 
machine with two or more arills close together, 
duci a long cavity; Thirdly, in the meth« 


by drillin; a more holes close together 
, one on either side an 
charges in such holes, so as to 


above, and 
oon ¢ ity and to blow in the sides, 


produce, first, the Ios long ca’ 


and then the roof; Fourthly, in forming a slot along 
the stem of each boring tool, “and laying a tool therein, 
through which a jet of water may be jected into 
the bore hole, such tube at its rear end being connected 
by a flexible tube with a supply of water under 
ure by a flexible tube, which allows of the tool 
rocked through the arc of a circle. 


2111. Crorrixe oR Curprinc Macuines ror TREAt- 
MENT OF W. Urquhart and 

J. Lindsay.—l4th May, 6d. 
This relates to the comsbwastion of machines which 
Mist, upon both sides of the fabric, and consists, 


in the general construction of the machine ; 
Secondly, in plicin knives = pe to each other, 
combined wit ing the frame movable at right 
ing th to the planes of the knives, such frame carry- 


piral roller with its knife, and a distance 

guide for the other spiral roller; Thirdly, in miking 

e connecting rods which shift the movable frame 

adjustable; Fourthly, in making the bearings of 

rollers universally adjustable; and Fifthly, in 

e combination of three rollers to draw the fabric 
through the machine. 


2118. wits ConcentricaL Ciames, C. 
Croissant and P. P. Huré. May, 1881. 
The ee is applicable to lathes. and 
sha) machines, and other machine tools, and it con- 
sists of a case A externally of a truncated conical 
shape, with a milled part for secure holding. Inside 
the case, and attached thereto by partition C, is a 
socket B, to fiton the mandril of the lathe or other 
machine. and the internal 
conical surface of is fitted a conical nut D, 
adaptec to turn on ue socket B, and freely in the case 


A, being retained in place on the former by a washer 
nutG. In the case are three mortices F converging tu 
the apex of the cone, and in them move the clamps 
M. e hinder ends of the clamps are acted upon by 
the nut D. 


2129. Sarery Vatve Apparatos, W. R. Lake.—l6th 
May, 1881.—{A communication from A M. Pleisch!.) 


This relates to means whereby safety valves may be 
lifted to a greater extent than usual, and it consists 


in viding the valve with cowl, hood, chamber, or 
shell, which surrounds the valve, and which is open 
= top, and through it the steam escapes, thus pre- 


the pressure of air downward upon the valve. 


Wax-tareaD Sewtnc Macutyes, W. R. Lake. 
—lith May, 1881.—{A communication from D. H. 
Campbell.)—{Complete.) 6d. 

This consists, First, in the combination of a hook- 
needle, a centrally- uttle with a web on its 
under side, and a shuttle rail engaging such web, 
thereby uniting the shuttle to a longitudinal move- 
ment with its point and axis in the plane occupied by 
the path of the needle; Secondly, in a shuttle-driver 
mounted in a slide upon the rail, and provided with 
a po bridle ; Thirdly, in means for adjusting the 

rail with reference to the path of the needle; 
Fourthly, in the combination with the hinged shuttle - 
carrier bridle of a latch for patios the tilting of 
the bridle during the rearward motion of the carrier 
with its shuttle. 


2183. Lock-strrch Sewrsc Macuines, C. Pieper.— 
19th May, 1881.—(A communication from J. Stern.) 


This relates to means for allowing the under thread 
to be drawn directly off a common reel, and it consists 
in placing the reel in a cylindrical case terminating in 
acone infront. From the reel the thread passes by a 
hole in the case, which is enclosed in a carrier, leaving 
a space between them to allow the loop ef the upper 
thread to pass round it. Below the cloth plate is a 
hook pivotted to a +o on an auxiliary shaft, its 
lower end ronan | guided a radius rod. This hook 
is carried round the s case in the vertical plane 


3707. Veen Apparatcs, &c., W. R. Lake.— 
25th August, 1 ‘A communication from the 
Hartford Seton Plumbing Company, 
porated.)—{Complete.) 6d. 

This relates, First, to improvements in closets 
called “The Hartford Sanitary Closets,” and consists 
of means to prevent the escape of gas and secure a 
proper supply of water; and Secondly, to the method 
of making a blown glass ape water-closet pan, and consists 
in the a a cavity round its 


top cot to the fi round the 
pa but so that the will enter the 


FiC.3. 


j 
| 
\ 


Incor- 


cavity and form a corresponding cavity on the inside 
of the top ; the upper edge of the flange projection is 
then cut away up, so as to form the opening. The 
drawi show the first part, which consists in the 
combination of the pan and its outlet valve with a 
trap valve F, caused to open by the flow of water and 
closing by its own gravity. A float L serves to close a 
valve when the water is at a certain level, and by 
restoring the equilibrium of a valve in the supply cut 


off the water. 


SELEOTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


248,354. Dercecror ror Vacuum Pans, Charles 
Schmandt, Brooklyn, assignor to Lewis Colwell and 
— Colwell, New York, N.Y.—Filed March 19th, 


Caine) In a vacuum pan, 4 outlet pipe B, in 
—— with u t bars D D, coma within 
a chamber, that is set into said nace Soy and extends 
below it, said bars being arranged in rows one behind 


the other, so that each row breaks joints with the row 
next in front, substantially as described. (2) In com- 
bination with the outlet pipe B and its downwardly 


ting chamber C, of a vacuum pan, the u ht 
in made V- -shaped, an: placed with their hollow 
flaring faces toward the ag vapours, subst. 
tially as specified. 


248,370. Pump Piston, William B. Wert Kellog, 
assignor of two-thirds to David W. Lytle, Newton, 
lowa,—Filed March 23rd, 1831. 

Claim. —The ——— hollow piston and valve, 
composed of the following elements, to wit : the valve 


8379) 


seat A DC D, the washer plate F G, the rubber’ ring 

H, the butterfly valves I I, and a T-shaped clamping 

device substantially as shown and described, to be 

operated in the manner specified. 

248,406. Gas anv Ececrric Lame Fixture, George 
Crosby, New York, and Edwin M. Fox, Brooklyn, 
assignors to the American Blectric Light Company, 
New York, N.¥.—Filed April 20th, 1881. 

f.—The gas burner can be exchanged for an 
lamp at f will. The gas cock is arra to turn 
on the gas and shut off the electricity simultaneously. 

CGlaum.—A combined gas and electric light fixture 


—_ of a pi ining two i ted circuit 
wires with inte : ble burners for the 4 

the pipe for the electric light or gas, combined with a 
or plug valve, arranged, as described, to 
control the flow o! or the electric current, as 
combination of the gas pipe, the 


insulated wires B and C, havi 
pieces D D! and E E! disconnec' 
and the non-conducting cock or pl 
orifice G and metal bars F F, arral 
the wire 


insulated contact 
from each other, 
, having a gas 
in the plane of 


insulating plate D, the wires B and C, having contact 
faces B! E', the screw nozzle K, opening into the gas 
pipe, and the non-conducting socket C, having contact 
plates H H, wires I, and plates at their lower ends 

to make electrical connection with the faces 
B! Cl as and oo the purpose deseribed. 


248,407. Evecrric Lamp, George Crosby, New York, and 
Badwin M. Fox, Brooklyn, assignors to the American 
Blectric Light Company, New York, N.Y.—Filed 
April 12th, 1881. 

Claim.—{1) "The i d tor for an 
electric lamp, of and U-shaped 
pieces inverted and arranged as described, with their 
planes ting each other and radiating from a 
common centre, whereby every plane surface is 


exposed for direct radiation of light, as described. 
(2) As a new article of manufacture, a heavy cut glass 


248,416. MANUFACTURE OF CARBONS FOR ELECTRIC 
Lamps, Thomas A. Edison, Menlo Park, N.J., 
assignor to the Bdison Electric Light aetna New 
York, N.Y.—Filed January 11th, 188 

Claim.—(1) The within-described process of build- 


Hh up or strengthening a defective point in an 
for electric lamps, consisting 
ee point to a high temperature by con- 


centrating od on the heat from an external source, 
and at the same time allowing a carbon vapour to 


enter the globe and deposit additional carbon on the 


heated point, substantially as set forth. (2) The 
ape tus for building up or repairing defective 

n. filaments, consisting of a separate vessel con- 
taining a solid hydrocarbon compound volatisable at 
low heat, means for vom the vapour into the 
chamber of the lamp containing the carbon filament, 


sisting of a globe ~~ Ft 2 carbon filament and con- 
duc ting wires, an and to contain a portion of a 
d of carbon volatisable at low heat, sub- 


stantially : as shown and described. 

248,418. Evecrric Lamp, Thomas A. Bison, Menlo 
Park, N.J., assignor to the Bdison Electric Light 
Company, New York, N.Y.—Filed January Sist, 


Glaim.—{1) A carbon for an desci duct 


for an electric lamp, having one of its ends or portions 
of less resistance and greater mass of matter than the 


other, , Substantially as set forth. (2) A carbon for an 


for an electric lamp, tapering 
from one end to the other. (8) The method of utilising 
defective or spotty carbons for incandescing con- 
ductors in electric lamps, oy in arranging them 

the lamps, or the lam.ps in the circuit, so that the 
more perfect side is the negative portion, substantially 
as set forth. 
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THE SMOKE PREVENTION EXHIBITION. 


As many of our readers are no doubt aware, an exhibi- 
tion of appliances for preventing smoke is now open at 
South Kensington, The exhibition is held in the arcades 
of the Horticultural Gardens, while the large conservatory 
is lighted with Dr. Siemens’s new apparatus for burning 

. It is too complex to be called with propriety a gas 
Coane, with which words very simple ideas are always 
associated. Ina paper read by Mr. Siemens at Vienna, 
he described the principle of this burner as “heating to a 
high degree both the gas and air, and utilising for the pur- 

the heat still remaining in the waste products of 
combustion.” The accompanying engraving illustrates it. 


SIEMENS’ GAS BURNER. 


The gas in a cold state passes through the gas chamber A, 
and gas tubes B, to the point of ignition C. Cold air 
enters the air chamber D, and before arriving at C is 
equalised and distributed to the flame by means of a 
toothed circular collar. The flame burns around the 
porcelain H, and turning over the top of it descends into 
the interior of the burner or regenerative heating chamber 
E. Thiseffect is produced bya continuous current occasioned 
by the main chimney, the end of which is seen at G and the 
branch chimney F. The waste heat and products of the flame 
being thus collected in the regenerative heating chamber 
E, the temperature of the latter is raised to 900 deg. Fah. 
The consequence is that the gas und air in the surrounding 
chambers, during the progress of their ascent from the 
bottom to the top of the burner, are raised to a similar 
temperature. Outside the burner is a coating of thin 
metal, I, between which and the burner a current of cooler 
air ascends to prevent the overheating of the burner, and 
also to add to the supply of the air to the flame. On the 
top of this outer casing rests a cylinder of glass, K, which 
protects the flame from the action of the wind. Froma 
report by Mr. Keates we learn that this burner gives about 
55 candles per cubic foot of gas per hour, a very high 
result. 

The exhibits cover a wide range, anything from a 
paraffin lamp to a mechanical stoker being on view. The 
object for which the exhibition has been set on foot 
is very laudable. The metropolis, it is assumed, suffers 

tly from smoke; and it is highly desirable that smoke 

ould cease to issue from the chimneys of London houses 
and factories. To secure this end it is necessary to give a 
stimulus to manufacturers. Accordingly an exhibition has 
been got up, and prizes are to be awarded. There is 
besides the chance that very considerablesales will be effected. 
Manufacturers and inventors have taken the South Kens- 
paw authorities at their word, and the smoke prevention 
exhibition isa huge shop for the sale of house fire-grates, or 
“stoves,” as they are called technically by builders. Consider- 
able ingenuity has been displayed in the construction of many 
of these stoves, and much taste in the design of others. 
We have had no opportunity of ascertaining what the 
various grates and fireplaces exhibited would do when 
out of the hands of the exhibitors ; butit is evident to any 
one who will take the trouble to visit the exhibition early 
in the day that there is not an open fireplace shown 
which will burn bituminous coal without the evolution of 
smoke, It is just as well, we think, that the public and 
inventors should clearly understand that what they pro- 
to do is simply impossible, under the conditions. It 

1s comparatively easy to prevent the discharge of smoke 
from a fire, provided the furnace temperature can be got 
high enough ; but the heat of an ordinary house fire will 
not suffice. There is no want of air in question, as is too 
frequently the case with engine and other furnaces, The 
thing lacking is the high temperature which is absolutely 
necessary to secure the conversion of carbon and oxygen 
into CO,. In the house fire it is nearly certain that CO, 
is never produced initially, but that in all cases CO is first 
evolved, and that the additional quantity of oxygen neces- 
sary to burn CO to CO, is got afterwards if it is got 
at all. Itis well known that at moderate temperatures 
it is net easy to get carbonic acid, but without 


this a temperature high enough to burn suspended 
particles of carbon cannot be reached. The best 
grate, so far as we could see in the exhibition, as a 
smoke burner, was one in which fresh fuel is always put 
on below that already burned clear, because here there is 
a chance that the CO coming away from the fresh coal will 
be heated enough to combine with oxygen. But the fact 
that the exhibitor himself begged us “not to meddle with 
it, as the judges were just then examining the chimneys to 
see if smoke was coming from any of them,” goes far, we 
think, to prove that even this grate is not yn ceed 

Many of the makers of house fire-grates have apparently 
given up the struggle with bituminous coal in despair, and 
gone in for anthracite. Now, in a sense, anthracite is an 
admirable fuel, but we much doubt that it will ever become 
popular. It is lighted with difficulty ; it easily goes out; 
it ae a peculiarly penetrating heat, with nothing of the 
soft mellowness of good bituminous coal; and it plays 
havoc with the grates in which it is burned. On the 
other hand, it is extremely clean, makes little ash— 
when it is really good—endures a long time, and 
eogegca great heating powers. But it must not 

or a moment be forgotten that by burning anthracite 
we do not secure any of the objects had in view by the 
promoters of the Kensington Exhibition save one, namely, 
the suppression of the evolution of soot. CO,—carbonic 
acid gas, and C O—carbonic oxide, to use the popular names 
for these compounds, may be and are both a evolved. 
They are invisible, it is true, but it is these gases an 
sulphurous acid gas, and not a few pounds of suspended 
carbon which lend horrors to a London fog. It has long 
ago been shown that the dense black trail which may now 
and then be seen hanging in the wake of a steamer for 
miles does not contain more than a very few pounds of 
soot, and the quantity of unconsumed carbon which a 
domestic fireplace sends into the air is altogether insignifi- 
cant. Not so the carbonic acid. Every pound of coal 
requires for its combustion 12 lb. of air, containing 2°66 lb. 
of oxygen. The air will occupy a volume of about 158 
cubic feet. The 2°66 lb. of oxygen will combine with 1 lb. 
of carbon and produce 3°66 lb. of carbonic acid gas, which 
will occupy 48 cubic feet. Thus an colin Wome fire 
burning 101b. of coal per hour discharges into the air 
480 cubic feet of one of the most poisonous gases known. It 
is quite clear that this evolution of gas has nothing what- 
ever to do with smoke. It cannot be prevented unless the 
“some of combustion are passed through lime water, or 
xes containing lime in some form. But a great deal of 
carbonic oxide is, as we have said, also produced by every 
house fire. 6 Ib. of air and 1 lb. of carbon produce 2°33 lb. of 
carbonic oxide and 4°67 1b. nitrogen. The carbonic oxide 
will have a volume when cooled to the temperature of the 
outer air of about 31 cubic feet; and a consumption of 
10 Ib. of coal per hour would represent the discharge into 
the air of 310 cubic feet of a gas hardly less deleterious 
than carbonic acid. In practice neither gas is given off to 
the exclusion of the other ; both are evolved, and so long 
as any fuel save hydrogen is consumed, so long must the 
air of great cities be contaminated. All the same, it is 
well to get rid of even the much smaller evil, namely, the 
“blacks” and “smuts” which render life a burthen at 
times in large cities ; but, as we have said, it is simply im- 
possible to do this with slow-combustion fires, unless 
anthracite be burned, and those who think they would like 
to try this coal cannot do better than go to South Kensing- 
ton, where they will see it used to the best advantage. 
For ourselves, speaking after a four years’ experience 
of it asa house-fire coal, we assert that we prefer bituminous 
coal, with all its dirt and dust. 

It is a remarkable fact that not a single manufacturer 
of house fire-grates has yet turned his attention to the 
only way in which what is wanted can be attained. Soot 
is certain to be given off, that is to say suspended 
carbon, and this can only be got out of the smoke by caus- 
ing its deposition. Now, so long as the velocity of the 
smoke is high the carbon will not be dropped ; but if the 
velocity is small, the carbon will be thrown down just as 
mud is when a river becomes sluggi Much more is done 
for us than is —— by our chimneys ; the quantity of 
soot collected in them is very large. When it is borne in 
mind that a most insignificant quantity of carbon will dye 
so to speak, a vast volume of air, it will be readily under- 
stood that if the soot now collected and taken away by 
the sweep were scattered broadcast over London the result 
would be disastrous. Is it not possible to go a step further 
and so construct our chimneys that they will pick up a 
little more soot in its flight to the outer air? Mr. 
Benjamin Goodfellow, of Hyde, exhibits a model of 
Johnson’s smoke washer, which illustrates what we mean, 
although it is too large for domestic p es, The 
apparatus consists of an enlarged flue, through which the 
smoke passes on its way to the chimney; it is usually 
made of strong timber, so put together as to be quite air- 
tight. The bottom of this flue is formed by a water tank 
also constructed of timber, and is divided into compart- 
ments, the number of which varies according to the 
amount of duty required. In each compartment is a dash 
wheel, upon each blade of which is fixed a number of 
spikes, which, as the wheels revolve, dip into the water in 
such a way as to cause a continual spray, or fine rain, 
through which the smoke has to pass, and is thereby 
washed. At the chimney end of the machine is fixed a 
fan, which keeps the draught at any required speed. A 
machine as described has been in use with two 30ft. by 
7ft. boilers about six months, during which time chemical 
tests have been carried on under the supervision of Mr. 
Estcourt, the Manchester City Analyst, and it is found, we 
understand, that when using water alone, from 75 to 80 
per cent. of the sulphurous acid is suspended, but by 
applying soda or lime in the water the whole of the acid 
can be suspended, and, as a matter of course, the “ blacks” 
are arrested, as by passing through the water they are 
thrown down in the Here is the true principle 
on ae those who wish to purify the air of cities must 
work, 

After the house fire-grates have been passed, the 
visitor comes to the section of the exhibition devoted to 


appliances for preventing the evolution of smoke from steam 
boiler furnaces. This part of the exhibition will be found 
well worth a visit by engineers. The defect of it is that 
no information concerning the efficiency of the apparatus 
shown is supplied by the exhibition. A number of furnace 
fronts and grates is all that is to be seen. Only one or two are 
in use burning coal. The principle involved in the construc- 
tion of all is the same, namely, the supplying of the fur- 
nace with small quantities of fuel at a time, so as to 
render the evolution of gas and the admission of air to 
mix with it and burn it constant. Almost every conceiv- 
able mechanical device has been called in to aid the 
inventor in securing his end. Many of the plans shown 
have been already illustrated and described in our pages. 
They may be divided into two types: (1) that in which the 
grate bars are given a motion which carries the coal from 
the front to the back of the grate by degrees. (2) That in 
which the coal is thrown on the grate by mechanical means. 

As an example of the first type we may cite McDougall’s 
stoker, which was illustrated inTue for Aug. 20th 
1880,and is manufactured by the Chadderton Iron wen 
The coal is put into hoppers fixed on the furnace front, 
and is thence moved onward through the furnace by the 
slow rocking motion of the bars, not unlike that of the 
shakers of a thrashing machine. The fuel is forced into 
the grate by a horizontal ram. Its combustion is sup- 
posed to be completed by the time it reaches the bridge, over 
which tumble ashes and clinkers only. Mr. O’Neill, manag- 


d | ing director of the Moorside Works of Messrs. Walker and 


Thomas, Bury, states that as the result of experience with 
this stoker, he has found that the weight of coal used 
from January Ist to March 10th, 1875, say 536 hours, by 
three boilers fired by hand, was 558 tons 8 cwt. The 
weight of coal used from January 1st to March 8th, 1876, 
say 532 working hours, one boiler being hand-fired and 
the other two having McDougall’s mechanical stokers 
attached, was 492 tons 16cwt.2 qr., ora difference of 65 tons 
11 ewt. 2qr. in favour of the latter period, using the same 
quality of coal, the same pressure of steam in the boilers, 
and no alteration in the two engines these boilers drive. 
One of the engines had 4 per cent. more work on in the 
latter period than in the former, and having more regular 
turning the two engines have and are doing more work 
than they did in 1875, when there were no mechanical 
stokers fitted to the boilers. Knap’s well-known stoker is 
another example of chis type. 

Newton’s mechanical stoker and fuel economiser 
illustrates the second type of fuel feeder. This apparatus 
consists of an ordinary hopper bolted to the door frame of 
the furnace, above the door, in such a way as not to 
interfere with the opening.or closing of the door.’ In the 
bottom of the hopper are two horizontal-toothed 
rollers, about an inch apart, by means of which the coal is 
crushed sufficiently small, and made to fall into two 
grooves or shutes passing into the furnace. A blast of hot 
air is brought to the front end of these shutes by means of 
a sheet iron tube passing through the fiue underneath the 
boiler, from a small fan at the back. This blast carries 
the coal forward through the shutes, and spreads it, it is 
claimed, over the surface of the furnace. The shape of the 
fires can be varied by means of a depressing plate at the 
end of the shutes, and the force of the blast can also be 
regulated by means of a neat little valve placed in the tube. 
This valve is worked from the lever which gives motion 
to the crushing rollers in the hopper, so that, instead of a 
constant blast of air passing into the furnace, its admission 
is also intermittent, like the supply of coal. It will be seen 
that this apparatus, to some extent, resembles Crampton’s, 
for feeding furnaces with dust fuel. According to the 
chief engineer of the National Boiler Insurance Company, 
the following results were obtained from this apparatus 
during a trial made on the 27th and 28th of last June :— 


Machine firing. | Hand firing. Machine firing. 
(No. 1 test.) (No. 2 test.) (No. 8 test.) 
Duration of test.. Shours. | 3 hours. 8 hours. 
Firegrate area ..| 33 square feet. 33 square feet. 33 square feet. 
Coal burnt (total). 1594 Ib. 1724 Ib. 1568 Ib. 
Quality of coal .. { | bright {and = 
slack, | clean. but not new. 
Percentage of | 
Water evaporated.} 1204 galls. 1200 galls. 1185 galls. 
Temperature of j 
f ie Me 56° 56° 56° 
Water evaporated | 
per lb. of coal .. 7°55 Ib. | 6°97 Ib. 7°55 Ib. 
Coal burnt per sq. | 
ft. of firegrate.. Ib. 15°84 Ib, 


The average boiler pressure was 98 1b. per square inch, 
and the boilers were fed with cold water. e result 
shows a saving of 12 per cent. by the use of the mechanical 
stoker. 

The second type of feeder is also well illustrated 
by the apparatus—Proctor’s by Messrs. 
Butterworth and Dickinson, of Burnley. To the front of 
each furnace is fitted a box, and in this box works a fla 
onahinge. The hinge is at the top, and the flap, whic 
is about 12in. long and Gin. wide, hangs down. To the 
flap is fitted a spring, the whole device being exceedingly 
like the front of a well-known rat-trap. The flap is lifted 
up automatically by a cam against the action of the 
spring, and when raised a few lumps of are p 
between it and the fire by a screw working in the bottom 
of a hopper. Then a kind of Corliss trip gear is brought 
into res The rat-trap flap is suddenly released, and 
ulled by a spring it falls to a vertical position, jerking the 

umps of coal before referred to over the fire. There are 
two of these flaps at work, fitted to a Lancashire boiler 
front, and jerking wood blocks over the grates all day long. 
The cost of the apparatus is £40 a boiler. There is no 
reason that we can see why it should not work very well, 
so long as no extraordinary demands are made on the 


boiler for steam. The fact that it is being used by no 
fewer than 160 firms is very good evidence that it gives 
The boiler can be fired by hand with the 


satisfaction. 
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stoker affixed. The wheel which actuates the rat-trap or 
“ shovel,” as the inventor calls it, has three different lifts, 
and so varies the tension of the spring that the coal is thrown 
alternately to the back end, middle, and front of the 
grate, thus securing equable distribution. Mr. Holden, 
director of the Globe Cotton Spinning and Manufacturing 
Company, of Burnley, who has five of the Proctor feeders 
at work, states that they save 7} per cent. of fuel, and that 
smoke is quite prevented. 

Messrs. Vicars’,of Earlston, Lancashire, well-knownstoker 
is shown with improvements. It belongs to the first type 
of stokers to which we referred—that is to say, those in 
which the grate bars impel the fuel forward. Very con- 
siderable changes have been made in the feeder since it 
was first brought out some sixteen years ago, during 
which time about 1600 have,jywe believe, been made. 
The whole mechanism is now actuated by one ratchet 
wheel and cross shaft, which makes it more accessible for 
working, and leaves a large door for firing by hand during 
any temporary stoppage of the driving power, or lighting 
the fires. A bar can be renewed at any time, in a few 
minutes, without stopping the boiler, and the bars being 
short, their weight, and therefore cost, is less than that of 
common fire-bars. Instead of the long barsand water-trough 
arrangement formerly used, bars of from 2ft. Gin. to 3ft. 
long are now employed, the back ends of which rest upon 
a grated plate, which does away with the pipe across the 
flue to protect it. The only holes required to fix the 
furnace are four jin. diameter in each flue, and two the 
same diameter in the front plate. The action of the 
furnace is as follows :—A large hopper is filled with fuel, 
which is fed from thence by plungers in suitable quantities 
on to the bars, where it is coked, and, by their motion, 
carried backward on to a grated plate ; the ends of the bars 
act as plungers and break up the large pieces of coked fuel 
into a size favourable to active combustion, at the same 
time forcing it forward into the flue, where the combus- 
tion is completed; the clinkers and other incombustible 
matter descend to bottom of fiue over the bridge, from 
whence they can be easily removed at suitab! intervals of 
time without opening the doors, as it is nevcssury to do in 
hand firing. 

The system of firing with gas is exhibited by a model and 
drawingat Kensington. Itisshowninonly one form,namely, 
the Wilson gas producer. This consists of a species of tower 
or kiln, within which coal is roasted slowly, air and steam 
entering the fuel through a central tuyere communicating 
with steam jets outside. An application of the sysiem to 
a Lancashire and an ordinary Cornish boiler is illustrated 

. by large wall diagrams. The gas is brought from an 
underground culvert through a cast iron stand pipe to the 
furnace front. The producer has no cooling fies, con- 
densers, or underground chambers. Of its performance we 
possess no experience. It is stated that it can make gas 
for heating purposes for three farthings per 1000 cubic 
feet. A producer &ft. in diameter will make 4 cwt. of fuel 
per hour into gas. More might be done in this direction— 
that is to say, in the way of firing boilers by gas—than has 
yet been done. In large establishments there is no reason 
‘why a central apparatus for producing gas should not be 
used, the gas to be led to the boilers in various directions. 
No regenerators would be needed, and the cost of the 
plant need not be great. We are not now referring to the 
Wilson gas producer, but to such a one as any intelligent 
engineer might put up for himself without infringing any 
patents. 

It will be seen that we have made no attempt whatever 
to refer to all the exhibits at South Kensington. To do this 
forms no part of our purpose. No good end would be served. 
To say nothing of house fire-grates, we have left without 
mention many furnace-feeders, not because they are not 
good, but because we have not space to spare to notice 
them in detail. We have named a few because they are 
typical of systems, and because we have independent testi- 
mony that they can do good service. For ourselves, we 
are not particularly enamoured of any furnace-feeding 
device. They undoubtedly admit, however, of being u 
with great advantage in the case of mill boilers burning 
small coal and slack, and working well within their powers. 
Those exhibited are among the very best ever designed ; 
and steam users who can spare the time will find that they 
can spend an hour among the furnace-feeders at South 
Kensington with profit. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE sixty-third annual general meeting was held on Tuesday, 
the 20th of December, the president, Mr. Abernethy, F.R.S.E., 
being in the chair. 

The notice convening the meeting having been read, and 
scrutineers of the ballot for the election of a Council for the 
ensuing year having been appointed, the secretary read the 
annual report of the Council upon the proceedings of the 
Institution during their period of office and upon its general con- 

itions. 

It had been pointed out by Thomas Tredgold, in 1828, when 
requested to define the nature and objects of civil engineering, 
that the domain of the civil engineer would extend with every 
discovery of science. A comparison of the papers contributed 
thirty years ago with those of the present day bore out this opinion, 
as it showed the great changes brought about in the interval in 
the practice of the profession by the new industrial applications 
of science. Having regard to the increasing number Hi subjects 
which occupied the attention of engineers, it was manifestly 
important that the papers read at the meetings of the Institution, 
and selected for publication, shonld be so varied as to be useful 
to its members in whatever branch of the profession they 
might be engaged. The tendency of modern manufacturing 
processes was to rely more and more upon machinery, the design 
and construction of which, as it became more elaborate, could no 
longer be the work of the mere handicraftsman, but called forth 
the highest powers of the skilled engineer. It thus happened that 
men were now to be found exercising engineering vocations widely 
different from those of the designers of roads, bridges, and similar 
public works, who, very erroneously, had often alone been recog- 
nised as civil engineers. As the Institution was largely composed 
of the former class, it was necessary that the range of subjects for 
papers shouid be widened, so that all interests might be consulted. 
The Council appealed to the four volumes of ** Minutes of Pro- 
ceedings ” issued since the last annual meeting, as evidence of the 
success that had been attained in this direction. 

A short synopsis was then given of the contents of the four 


volumes. It was stated that, besides Mr. Abernethy’s address 
as president, which related mainly to the remarkable growth of 
dock and harbour accommodation for the commercial marine, 
fourteen papers had been read and discussed at the ordinary meet- 
ings, while thirty-seven other communications had been selected 
for printing, including six students’ papers out of eighteen read at 
as many supplemental meetings. The combined articles ranged 
over most of the questions now occupying the attention of engi- 
neers. The foreign abstracts continued to be highly appreciated, 
especially by members resident in distant countries who were de- 
barred from access to information respecting the progress of engi- 
neering on the Continent and in America. 

The Council had had the pleasure to award George Stephenson 
medals and Telford premiums to T. F. Brown, G. F. Adams and 
B. Baker ; a Watt medal and a Telford premium to J. I. Leyes 
croft; Telford medals and premiums to T, Seyrig, M. am Ende 
and Dr. J. Weyrauch; Telford premiums to R. H. Brunton, 


C. Colson, C. H. Meyer, B. Walker, J. R. Bell, J. L. 
F. Target, and W. T. H. Carrington; and the Manby 
remium to J. P. Maxwell. It was stated that the dies 


or the George Stephenson Medals, now for the first time 
presented, had been purchased during the year from Messrs. 
J. S. and A. B. Wyon. The medal had on the obverse 
a portrait of that illustrious engineer, and on the reverse a repre- 
sentation of one of the earliest locomotives built by him. Miller 
prizes had been bestowed upon the following students, viz.:—J. B. 
Hunter, M. B. Jamieson, T. Stewart, W. H. Edinger, D. Maca- 
lister, L. Burnet, E. W. N. Wood, A. S. Vowell, and W. Marriott. 

The subject-matter index to the whole of the publications of the 
Institution, from 1837 to 1879 inclusive, which had been issued in 
the autumn, might be said to mark an — in engineering litera- 
ture. The approval with which it had been received was evidence 
that the unobtrusive but painstaking labour of the compilers was 
fully appreciated. A name index, which would be a complement 
to the other, was in course of preparation. 

During the past year there had been an increase of 52 Mem- 
bers, 119 Associate Members, and 49 Students, with a decrease 
of 16 Associates, while the Honorary Members remained the 
same. There were on the books on the 30th November last, 
18 Honorary Members, 1261 Members, 1406 Associate Members, 
552 Associates, and 662 Students; together, 3899. At the 
same date in 1860, the number of Members of all classes was 
exactly 1000. The Student class had only been created fourteen 
years. In the interval, 1462 candidates had been admitted, of 
whom 400 had since been elected into the Corporation, and 400 had 
ceased to belong to the Institution and in most instances to the 
profession. The deceases had been at the rate of nearly 19 per 
1000, and had included several very old members, notably Mr. 
James Ashwell, the survivor of the five founders of the Institution. 

The income last year was £12,398 11s. 5d., besides which the 
receipts had included £3076 14s. on account of admission fees 
and life compositions (which were rigidly treated as capital, and were 
not used for defraying ordinary expenses), and £431 5s. 6d. from 
dividends on trust funds. The general expenditure had amounted 
to £12,092 7s. 11d., including £6523 17s. 8d. for four volumes of 
“*Minutes of Proceedings” and for the subject-matter index. A sum 
of £3000 had been invested, and £390 Os. 1d. had been expended for 
premiums and prizes under trust. The cash balance in hand was 
£771 12s. 1d., being £424 2s. 11d. above what it was at the same 
period in 1880. The income had been nearly 4 per cent., and the 
total receipts 6 per cent. in excess of the previous year. 

The nominal or par value of the investments held under trust 
was £14,642 13s. 10d., and of those belonging absolutely to tbe 
Corporation £36,838 lls. 8d., the dividends on the latter having 
contributed £1433 17s. 6d. to the income. It was stated that 
on the 30th of November, 1867, the Institution investments— 
irrespective of trust moneys—were of the nominal value of 
£17,133 1s. 3d.; that in the next two years £18,120 2s. 4d. had been 
paid for rebuilding and furnishing the enlarged premises, without 
the necessity fer calling upon individual members for special 
subscriptions ; and that the present capital had been the growth 
of little more than twelve years. 

The President then presented the premiums and prizes to the 
respective recipients, and, in doing so, expressed his high sense of 
the obligations the general body of members were under to the 
authors of papers. 

The report having been adopted, cordial votes of thanks were 
— to the President, Vice-presidents, and Members of Council, 
or their zeal on behalf of the Institution; to the auditors for the 
time and trouble they had bestowed in verifying the accounts; and 
to the secretaries for their services. 

The scrutineers, to whom a vote of thanks was passed by accla- 
mation, announced that the following gentlemen had been duly 
elected to serve on the Council for the ensuing year: Sir W. G. 
Armstrong, C.B., President; Mr. J. Brunlees, Sir J. W. 
Bazalgette, C.B., Sir Frederick Bramwell, and Mr. E. Woods, 
Vice-Presidents ; Mr. B. Baker, Mr. G. Berkley, Mr. G. B. Bruce, 
Sir John Coode, Mr. E. A. Cowper, Mr. J. N. Douglass, Mr. A. 
Giles, Mr. H. Hayter, Dr. W. Pole, Mr. K. Rawlinson, C.B., Mr. 
A. M. Rendel, Dr. C. W. Siemens, Mr. D. Stevenson, Sir William 
Thomson, and Sir J. Whitworth, Bart., other Members of Council. 


THe WALKER Miti.—Our North of England Corre- 
spondent stated last week in our pages that the attempt to 
resuscitate Walker Rolling Mills is not likely to be gone on with. 
It appears, however, that this statement is not strictly accurate. 
We are informed that the necessary share capital is being sub- 
scribed privately, and this is the reason that the matter has not 
come before the public. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Boswell, chief engineer, 
to the Nankin, additional, for the Majestic ; J. Shirwell, engineer, 
to the Asia, additional, for the Canada ; H. C. Stansmore, engi- 
neer, to the Magpie, vice Coope ; C. Underhill, assistant engineer, 
to the Duke of Wellington, additional, for the Fire Queen, vice 
Shirwell; and Adam Shoolbread, engineer, to the Asia, as super- 
numerary and chief inspector of inery, Joseph H. Ellis, to 
the Asia, additional, for steam reserve. 

THE Tay Bripce.—The North British Railway Company has 
decided not to apply to Parliament for suspension of standing orders 
as previously intended to enable the company to introduce a 
Bill in the coming session to get rid of the obligation in the present 
Act to take down the old bridge before the erection of the new one. 
In consequence of this decision no new Bill can be obtained within 
the next twelve months. The company is, however, promoting a 
line by Glenfarg, and it seems probable that the line will be carried 
over the Tay by a bridge at Newburgh, reaching Dundee through 
the Carse o’Gowrie. At Newburgh the river is narrow, and as it is 
divided by an island it was long ago argue: that here could be con- 
meas a cheaper and much more substantial bridge than at 

ee. 


Society OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.—At 
the annual general meeting of the Society of Telegraph Engineers 
and of Electricians, held at the Institution of Civil Engineers, 25, 
Great George-street, on Thursday evening, the 15th inst., the 
following gentlemen were elected as the council of the society for 
the ensuing year:—President, Lieut.-Col. C. E. Webber, R.E.; 
vice-presidents: Willoughby Smith, Professor W. G. Adams, 
P.R.S., C. E. Spagnoletti, M. Inst. C.E., Professor D. E. Hughes, 
F.R.S.; honorary secretary, Lieut.-Col. Frank Bolton; honorary 
treasurer, E. Graves. Council: W. S. Andrews, William T. 


Ansell, Sir Charles Bright, M. Inst. C.E., E. B. Bright, the Earl 
of Crawford and Balcarres, F.R.S8., H. G. Erichson, H. C. Forde, 
M. Inst. C.E., Matthew .Gray, John Fletcher Moultor, I’.R.S., 
Alexander Siemens, Augustus Stroh, C. F. Varley, F.R.S. 
Associate Members of Council: Capt. J. T. Bucknill, R.E., T. R. 


Crampton, M. Inst. C.E., C. H. B. Patey. 


LETTERS TO THE EDITOR, 
[We do not hold ourselves responsibl = the opini 
correspondents. 
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STRAINS ON CRANE POSTS, 

Srr,—My last letter was running to a considerable length, and, 
closing it rather abruptly, I find I have omitted to fully explain a 
point which may be confusing. In considering the strains at the 
various layers of the supposed rectangular girder, all notice of the 
areas was left out; for every layer had the same area, and as the 
influence upon each ordinate would have been the same, we were 
— in neglecting this factor. But in any section where the 
ayers will have different areas, each ordinate—as obtained in the 
manner described in my last letter—must be multiplied by the 
corresponding area, and in most sections used in practice the 
diagrams so obtained would be considerably modified. The prin- 
ciple is, however, precisely the same, 

I have till now treated the section and strains as those apper- 
taining to a girder in a horizontal position, loaded at the centre. 
In the case of the crane post the conditions are altered slightly, 
and it requires ditferent treatment. The post has two-fold functions 
to perform—first, to resist the bending strain set up by the over- 
hung position of the load, and, secondly, as a column to carry the 
load itself. The latter duty must not be considered separately, 
but simply as a moditication of the former ; and the load, consi- 
dered once only, is the sole source of the whole of the strains under 
both headings. It will be admitted that the bending moment of 
the load will resolve itself into strains of tension and compression 
in the post, with the attendant shearing strains—which need not 
now be noticed. The tensional strain induces a reactive down- 
ward force, and the compressional strains a reactive upward force. 
But we already have in the load a downward force, and equilibrium 
must exist among the three. In other words, the downward force 
of the load, plus the downward reaction to tension, must equal the 
upward reaction to compression, It may be said here that this is 
simply Mr. Pendred’s safety-valve theory. Not at all. That 
requires the “‘ elimination” of the neutral axis to one of the faces 
of the post, and the treatment of each to be as if quite detached. 
On the other hand the neutral axis still exists, but its position is 
modified. This must be such as will fulfil the condition of equi- 
librium for the three vertical forces, not only in a vertical direction 
but in their rotative efforts about the axis. 


x 

< 

< 

CNTE 

cr 


Fig. 1 is a diagram, as described in my last letter, with the upper 
curve joining the extremities of ordinates obtained by multiplying 
together the stress due to alteration of length, the area of the 
layers, and the distance from the neutral axis. The area contained 
is therefore, as before, proportionate to the t of resist " 
on one side to tension, on the other to compression. The lower 
curve, inclosing the darkly shaded area, follows the extremities of 
ordinates obtained by multiplying area of layer by stress due to 
alteration of length only ; and the area enclosed is therefore pro- 
portionate to the stress exerted. This stress may be accurately 
considered as concentrating its effort at the centre of gravity of 
the darkly shaded area. The distance of such centre from the 
neutral axis will be the leverage of resistance, and the leverage 
multiplied by the stress, as shown by the diagram, will be the 
moment of resistance for either tension or compression. The 
alteration in length for any layer will still be proportionate to its 
distance from the neutral axis. The resisting stress will be 
dependent upon such deformation but not proportionate to it. To 
keep the three forces in equilibrium vertically, the stress area for 
compression must be greater than the area for tension by the 
amount of the load. 

That the same forces may be in equilibrium about the neutral 
axis, the moment of resistance by compression plus the moment of 
resistance by tension, must be equal to the moment of the load, 
i.¢., its weight multiplied by its distance from the neutral axis. 
Assuming that the tensional stress in Fig. 1 is 242°2 tons, with a 
leverage of 3°5 units; that the compressional stress is 282°2 tons, 
with a leverage of 5°5 units; and that the load is 40 tons, distant 
60 units from the neutral axis, Fig. 2, we then have vertical forces 
in each’direction equal to 282°2 
tons, and therefore equilibrium ; 
the rotative moment of the load 
is 60 x 40 = 2400 unit tons, and 
is opposed by compression moment 

-1552°2 unit tons plus tension 
moment = 847°7 unit tons, or 
2400 unit tons; the forces thus 
considered are, therefore, also in 
equilibrium. In the case 
assumed the neutral axis is some distance from the central line. 

Applying the preceding to Mr. Pendred’s question, his error 
arises solely from, and consists in, calculating his forces as acting 
about one or both of the faces of the post, instead of about the 
neutral axis. That gentleman, ina letter appearing in your issue 
of the 11th ult., appears to think that I have stated that a load, 
resting vertically above the post, produces the same strains as 
supported by the jib at any distance outside the post. I have 
never said so; on the contrary, I readily admit that the strains 
must be altered for both the back and front flanges, A and B in 
Mr. Pendred’s sketch. This applies also to the illustration of the 
solid column. I must confess that I cannot see what Mr. Pendred 
is aiming at in this connection, or what he gains ; neither do I 
understand his allusion to ‘ rotation round a moment.” 

Mr. Pendred’s reference to the webs and shearing strains indi- 
cates rather that he has bound himself up with rules, than 
that he has fully considered the theory. He is clearly 
aware that in designing box or H girders or posts, with webs 
relatively light, the flanges are ‘‘considered” as_ resisting 
all strains of tension and compression, and the webs all shearing 
strains. But this is only an assumption for convenience 
of calculation, and introduces an error of small value only ; still, 
however, an error. As a fact the whole of the girders suffer 
shearing strains, and one portion also suffers tensional strain, 
while the whole of the remainder is affected by compression—vide 
‘“‘ Rankine’s Applied Mechanics,” art. 309, At the end of the 
above-mentioned article Rankine says, ‘‘ The shearing force is to 
be treated as if it were entirely borne by the vertical web.” The 
italics are mine. Again on p. 367 of the same work, referring to 
this assumption, he says, ‘‘ It is sufficiently accurate for practical 
purposes.” We are now, however, endeavouring to extract truth, 
and it is desirable to keep approximate formule outside. 

In a letter published on the 18th inst., a gentleman, whose very 
appropriate nom de plume is “ Buster,” states that the neutral 
axis passes through the centre of gravity of the crane, plus the 
load. I always thought previously that there might be an infinite 
number of neutral axes existing anywhere in a definite surface 
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ing from end to end of the structure; but “ Buster” says 
there is but one. To illustrate his theory he gives a sketch of a 
very common arrangement of crane, where the load placidly rests 
upon the top of the end of the jib, like an apple on the tip of a 
juggler’s nose. There are afew cranes made—I dare say ‘‘ Buster” 
as seen them—where the load suspended from a chain is arranged 
to be raised or lowered in a vertical line below the jib. The centre 
of gravity in these cases is generally somewhere in mid-air 
between the load and the post, and this point, ‘‘ Buster” saya, is 
the neutral axis. He said he would pause for a reply. It is to be 
hoped he has utilised the pause for reflection. 
mn the same date “H. 8.” handles me rather severely—first on 
account of my style, and then upon my statements. As to the 
style, the manner in which ‘‘H. 8.” turns my phrases upon myself 
is a pleasing proof that he has a sort of fellow-feeling, though he 
considers it proper to decorously protest, I am, however, very 
glad that ‘‘H. 8.” led me to re-read Mr. Fyson’s letter, and thus 
afforded me an opportunity of apologising to that gentleman for 
an attack, the severity of which was not justified. I understood 
Mr. Fyson to accept Mr. Pendred’s safety valve theory as the basis 
of his calculations; instead of which he calculates all his moments 
about a neutral axis. This removes the inconsistency which 
I pointed out. Still, I think that to consider the load, first 
as producing strains which it does not produce—excess tension— 
and then to calculate another strain which is not produced—com- 
pression in the back plate—only for the purpose of cancelling each 
other, is both cumbrous and misleading. Further, the result 
obtained in the shape of stress values is one which I must protest 
against as being most improbable, if not impossible. The neutral 
axis is assumed to be at the centre of the section, and both back 
and front plates are to be the same sectional area. As they are 
each the same distance from the neutral axis, each will have the 
same alteration of length under stress; but the stress for one is 
4°66 tons per square inch, and the other 5°24 tons per square inch. 
Certainly wrought iron will not meet these conditions, and I do 
not think Mr. Fyson knows of a material that will. Nothing like 
this proportion of stress could be obtained with a central neutral 
axis. 

Turning to ‘‘H. 8.,” I had objected to Mr. Fyson trying to 
produce strains of tension and compression at the same time in the 
same portion of the same structure, by the application of a single 
concentrated load. ‘‘ H. 8.” says I was wrong, and thereby implies 
that it is ibl The inst he adduces are, however, not in 
point. The vertical reactions he speaks of do not in any way 
cancel or oppose the horizontal tension and compression, but are 
simply the ultimate result thereof. 

With respect to the question of equilibrium, ‘‘H. 8.” is in error 
in supposing I was confused Se the point; and the matter is 
fully dealt with above. To make ‘‘H. 8.’s” point good, he must 
show that I contend for a central neutral axis; but this is just the 
thing that from the first I have objected to. The arti axis is 
in the hands of the designer, and the position may be infinitely 
varied. ‘‘H. 8.” next refers to my pulley illustration, and treats 
it as if it were a reply to Mr. Fyson. This was not so. Its object 
was simply to show Mr. Seguin that the bending effort of the 
weight upon the post might be taken as acting at right-angles with 
the post, just as he could already see that it did for the jib. For 
this purpose it was not to ider the vertical reaction 
of the pulley. The second mistake I am charged with is merely 
an error as to a fact upon the part of “*H. 8.” I did not consider 
the ‘‘ flexional strain on the sg at the height C” at all, but 
rather the strain at the ground line ; and if he refers to my sketch 
he will see that I make the weight V equal weight W, and Acer 
C equal jib A; and as A W is therefore = C V, the flexional strain 
is correctly stated. 

With ‘H. S.’s” views upon the T-headed crane I quite agree, 
and am unaware that I have written anything to the —— I 
designed some ten years ago in conformity with the principle he 
lays down. 

“Q. E. D.,” in his letter appearing in yesterday’s issue, dismisses 
the question in a very suminary manner. Of course his statement 
that the strains in the front of the post are greater than those in 
the back is correct, But his reasoning is fallacious. He says Mr. 
Pendred’s view of the safety valve theory is quite correct. Turn- 
ing to that gentleman’s first letter I find the Sellowing :—“T dealt 
with the strain just as if it were a safety valve, with the 
back plate for the fulcrum.” In my letter, Oct. 21st, I tell Mr. 
Pendred that he has taken both back and front plates as alterna- 
tive axes or fulcra. This he promptly denied Nov. 11th, and 
reiterated his statement thatthe backisthefulerum. But ‘*Q.E.D.” 
supporting the same theory, says that the toe or front plate is the 
fulcrum. These gentlemen may be left to settle this little difficulty 
to their mutual satisfaction. ‘‘Q. E. D.” not only disagrees with 
his leader, but he does so with himself. He shows that there isa 
compressive strain all the way up the front, “and in like manner” 
a tensile strain up the back. Next he says, ‘It will tend to turn 
about its toe.” Asked why it does not follow its inclination, 
“Q. E. D.” must reply because the tensile strength of the 
back-plate prevents it. ‘‘And in like manner” “‘Q, E. D.’s” 
arguments equally lead up to the statement that it is 
tending to turn about the heel or back acre but is pre- 
vented by the compressive resistance of the breast plate. Will 
this gentleman who so loves the practical, and so amusedly 
smiles at the abstract, consider the “practical” case of the post 
bending under an excessive load and tell us what will happen. 
Will not the breast plate with contiguous angle iron and portions 
of the web be compressed, ee and visibly, even to the 
“practical ” eye’? and will not the back plate, &c., be correspond- 
ingly stretched ? and will there not bea point in the web plates 
between the two classes of deformation, which will not be affected 
by either? and will not such point be the one and only point 
cheuk which the above movements will have taken place? and is 
not that point extended across the section, the neutral axis which 
“*Q. E. D.” says is imaginary? Let him paint his crane post first, 
or try a model in lead, and what is now to him only imaginary will 
become a visible reality. 

It is necessary to the safety valve theory to suppose, as Mr. 
Pendred does on November 11th, the back plate travelling upwards 
in a right line, and the front plate similarly travelling downwards. 
But these two are connected by a horizontal ligature—the web 
plates—and the moment they commence to move in opposite direc- 
tions they must revolve; cut the ligature by shearing the web 
plates down the line of neutral surface, and the safety valve 
theory becomes correct ; but the box crane post no longer exists ; 
it has become simply an independent strut and tie. 

84, Freke-road, Lavender Hill, S.W., 

November 26th. 


C. Magsor. 


Sir,—I am sorry that I did not make my meaning quite clear to 
some of your correspondents. When I wrote I had in mind certain 
small bent cranes which are familiar to me, though apparently not 
to your readers. In these the lower part of the crane post, which 
is round, drops into a hole in some masonry without touching it. 
The lower end is secured ina cup in a cast iron sole, but it does 
not touch the bottom of this cup. The whole weight of the crane 
is sustained by the collar A A resting on the ring B, and the ten- 
dency of the crane is to turn about the egg B; that is to say, 
that point in the contact of ring and collar next the weight. I 
hope this will be quite clear. Now it is obvious that in this case 
there is no tendency to turn about a neutral axis of the crane, and 
that the breast of the crane, assuming it to rise in a vertical line 
directly over the = of contact B, will have to sustain just as 
much a than the backplate of the crane as the amount of the 


It is quite unnecessary I think that I should treat the subject 
mathematically. Two such correspondents as Mr. Major and Mr. 
Coventry are quite enough to imperil the reputation of mathe- 
matics as a means of solving such questions, without a third party 
rushing into the field. I may say, however, since an ap has 
been made to mathematics, that Mr. Coventry is accurately right, 


and Mr. Major is wrong. At least, Mr. Coventry’s views are 
those held by the best trained men of the day. I do not know 
— Mr. Coventry was a Cooper’s Hill man, but I suspect 
e was, 
like myself may venture to say so much, I would 
SEE hint that neither gentleman quite 
understands the other, and that both 
are in a sense right. Mr. Coventry 
takes hold of the question all round, 
while Mr. Major grasps it by one side. 
Mr. Major will not, I think, dispute 
that in the crane I have sketched, the 
arrow Y represents a greater force 
than does the arrow X. If so, the 
compressive strain on the breast of 
the crane must for some small distance 
above the point B be greater than 
the tensile strain at the other side. It 
is for Mr. Major to show, first, that 
this extra strain is ultimately diffused 
through the crane post ; and secondly, 
: ? that it is so diffused that, assuming 
the crane oot to be symmetrical in cross section and homogeneous 
in material, the neutral axis will be found in the centre of gravity 
of the cross section. Q. E. D. 
Cambridge, December 19th. 


Sir,—With reference to a passage near the end of Mr. Coven- 
try’s letter in your issue of the 16th inst., permit me to state as a 
matter of fact, that the name of Mr. F. de Vasconcellos is not in 
the list of students of Cooper’s Hill, either past or present. Also 
that Mr. Coventry’s equation (8) and its proper applications have, 
from the first, been taught at that College. R. 

Staines, December 20th. 


THE FOUNDATIONS OF MECHANICS, 

Sir,—In my first letter on this subject published in THE ENGI- 
NEER for November 18th, I mentioned that while it would be 
impossible for me to criticise at length the important series of 
papers by Mr. Browne, which you are now giving to the world, I 
would like to comment from time to time on Mr. Browne’s state- 
ments. With your permission I shall now consider the force theory 
put forward by Mr. Browne in your last impression. 

Mr. Browne assumes that matter consists of a series of ‘‘ force 
centres” grouped or aggregated. The theory is not new. Bishop 
Berkeley has enunciated much the same thing, but with this we 
need not concern ourselves, The question is—is the theory true? 
Ianswer at once that it is not true, for the simple reason that 
there is no such thing as a pure force. I assert that what is con- 
veniently and conventionally called force is and must be associated 
with matter. I will take Mr. Browne’s own definition of force. 
The definition in question is surrounded by a mist of words, but it 
is easy enough to see that force, according to Mr. Browne, is that 
something or anything which can produce motion. If I under- 
stand him aright, a ‘‘ force centre ” is not a mode of motion, but 
it is a quality possessed by something—what, Mr. Browne does 
not say—which can produce motion—in what Mr. Browne does not 
say, but I assume he means in other force centres. It is almost 
impossible for the ordinary mind to extract sense from such a 
transcendental proposition. But if we take it for granted that he 
is right, we come to the old statement that force is something 
which produces motion. 

Now, I reassert that nothing can produce motion but motion, 
and that if this be not true, then neither is the theory of the con- 
servation of energy. 

Before Mr. Brown can push his arguments or draw his deduc- 
tiens usefully another stage, he must make his greund good on this 
point. He must prove that motion can be caused by something 
which is not motion. 

That Mr. Browne feels the difficulty with which he has to con- 
tend is quite clear from his last paper. He is face to face with the 
famous axiom that action and reaction are equal and opposite. 
That, in other words, a force cannot exist without another force 
which precisely equals it ; and for the first time in the annals of 
really scientific literature we have a mathematician, if not actually 
disputing the truth of the axiom, asserting that it must be taken 
with limitations. Mr. Browne sees that the axiom means death to 
the theory of the existence of force. He dare not risk his reputa- 
tion by wholly rejecting it; but he yields it a half-hearted 
allegiance, which is really as as total scepticism. Here is 
what he says on the subje st:—‘‘ Most of the cases which are 
cited as illustrations of ths law are so under special circum- 
stances only. Thus Newton himself uses the illustration of a horse 
drawing a cart; but in that case the reaction and action, as 
represented by the — at the two ends of the trace, are equal only 
when the horse and cart are alike moving with a uniform speed. 
If, for instance, it were true at the commencement of the horse’s 
effort, so that the pull at one end of the trace was always counter- 
balanced exactly by a resistance at the other, it ts clear that the 
start could never be made at all.” The italics are mine. 

Now, asa matter of fact, by no possibility can the pull on one 
end of a trace be greater than the resistance at the other end, if we 
neglect the inertia of the trace. 

Permit me to ask Mr. Browne a question which bears directly on 
this question. How is a railway train drawn? He will reply, by 
the pull of the engine on the tie bar. The pull will be, 
let us say, 5000 lb. But this pull could not exist unless the 
resistance of the train was also 5000 lb. To assert the 
contrary is to assume that there must be a greater pull at one 
end of the tie ber than the other. In old engravings 
of the celebrated Magdeburg experiment, we see two teams of 
horses harnessed, each team to one of the hemispheres of the 
exhausted vessel, which they are trying to pull apart. No doubt 
the philosophers of that day thought that they were doubling the 
pull by using two teams instead of one. Mr. Browne will admit 
that the same result could have been secured had one of the ropes 
been made fast to a tree. As I have said, under no possible cir- 


trouble to think will see that I do nothing of the kind ; I haveas 
powerful thinkers as Herbert Spencer and Professor Tait on my 
side ; I think Dr. Oliver Lodge will go nearly as far. Of force we 
have no real idea apart from that imparted by our perceptions. 
When—to use Mr. Browne’s own illustration—we lift a book, we 
feel what we call resistance, and the expenditure of nervous 
energy in producin, muscular contraction we associate with 
“‘ resistance ” and call it ‘‘force.” But nothing has really taken 
place but a transfer of motion from ourselves to the book. We 
call these attendant sensations the ‘‘exertion of force.” We 
generalise from this premiss, and immediately force springs into 
existence. If we were so constituted that we did not feel the 
sensation in question, we should never have heard of force. As it 
is a weak man estimates resistances and forces on a different scale 
from a strong man ; to an ordinary man, the lifting of a nut kernel 
represents no expenditure of force, to a pigmy the resulting idea 
would be entirely different. 

We may, however, dismiss this species of illustrative argument 
as unnecessary. The salient point to which Mr. Browne must 
address himself is that every force in nature is balanced by another 
force equal and opposite. The pressure in a steam cylinder can- 
not exceed the resistance of the piston. The force—to use Mr. 
Browne’s words—required to impel an electric current through a 
wire must be pice » equal to the resistance of that wire. The 
resistance is in all cases the precise measure of the force. 

I think I hear Mr. Browne say that the resistance depends on 
the motion. If he concedes this, he must also concede that motion 
can be the equivalent of a force. If this be so, then motion ma 
be force. I fear he will not grant this ; it would concede too muc 
to me—prove too ruinous to his own theory. 

It would not seriously interrupt the general progress of his 
papers, if Mr. Browne would, to save misapprehension, digress 

‘or one moment, to prove that a force can exist without its precise 
equivalent in the form of a resistance. 

London, December 19th. ®. Il. 

THE DITTON ENGINES, 

Sir,—Upon reading over the leading article last week in your 
influential journal on the Ditton pumping engines, your remarks 
would lead your readers to suppose that these engines were designed 
by Mr. E. A. Cowper. Such was not the case, as they were 
designed by Messrs. Simpson and Co., the manufacturers. Messrs. 
Simpsoy and Co. had on three previous trials found them so 
economi¢al that they considered it advisable to have a perfectly 
independent trial made, therefore Mr. E. A. Cowper was called in. 
Messrs. Simpson and Co. have made many pumping engines and 
also mill engines almost similar in design, and have found them 
nearly as economical as those at Ditton ; hence the results are not 
so ‘‘phenomenal” as at first sight appear. 

The condensation from the jacket drains on Mr. Cowper’s trial 
circulated by gravity back to the boilers, so it could not be 
measured ; but on two previous trials the return drains were dis- 
connected and the discharge measured, and the quantity was, as 
stated by you, found to be just over 2]b. per indicated horse-power 
per hour. On Mr. Cowper’s trial both pair of engines were 
running together, and as the rate of expansion was in each engine 
slightly different, it is impossible with absolute accuracy to ascet- 
tain the amount of steam accounted for by the indicator, ana 
therefore the initial condensation ; but on the other previous trials 
the engines were tried singly, and it was found to be about 30 per 
cent. of the amount supplied by the boilers through the cylinders, 
instead of 134 per cent. as given in your article. 

Your statement about the boilers being very economical is correct, 
but by burnirg the proper proportion of coal as compared with the 
heating surface, as Messrs. Simpson and Company always do, 
similar results have always been obtained—in fact, more is often 
done, and on one of the trials where both of the Ditton engines 
were running together, and four boilers used instead of three, as on 
Mr. Cowper's day 11°08 lb. were evaporated from and at 212 deg. 
Fah. by 11b. of coal. For all kinds of manufacturing, pumping, 
or other purposes this type of engine has always been found very 
economical, and it is much to be wondered why it has not been 
more generally adopted. For electric lighting it is also most 
applicable, owing to the uniformity of rotative force exerted and 
consequently steadiness in running. 

Engine Works, Grosvenor-road, Joun G. Marr, M.LC.E,. 

Pimlico, London, S8.W., Dec. 20th. 


[We stated that the steam actually used by the Ditton engines 
was a little more than 134 per cent. greater than that accounted 
for by the indicator, not 134 times as our correspondent seems 
to think. The meaning of the statement has been missed 
by our correspondent. It is intended to convey that the 
whole quantity of steam used being 234, the indicator accounts for 
100 only. Thus, the figures he gives mean that the whole consump- 
tion of steam being 233, the indicator accounted for but 100, and 
the actual consumption was 133 per cent. in excess, or nearly 
what we have stated.—Ep. E.] 


BALANCING PORTABLE ENGINES. 
S1r,—The interesting article on the ‘‘ Limit of Speed,” by Pro- 


fessor Reynolds (ENGINEER, 9th inst.), gives me the opportunity of. 


making, through your valuable columns, a suggestion which, unless 
Iam mistaken, would certainly make the ordinary portable engine 
more perfect. I have never yet heard of it being tried and 
es useless, or worse ; nor do I for a moment think that my 

umble suggestion carried into practice would stay all vibration ; 
but would not a properly weighted fly-wheel largely assist in 
steadying a portable engine, which not weil rocks itself 
into soft ground up to the bottom of the fire-box ? 

_I have frequently seen, at shows and elsewhere, portable engines 
vibrating at every stroke of the piston, especially when running at 
about 100 revolutions per minute. I have also noticed that at 
greater or less speeds the same engine will run much steadier ; 
this, of course, depends upon the total weight of the whole 
machine, which must regulate the time of ‘‘ Free Vibration.” 

NOEL CHANDLER. 


cumstances can the pull on a rope be greater at one end than the 
other—assuming, of course, that the inertia of the rope is left out 
of consideration, and that it does not rest on the ground, and so 
encounter frictional resistance. But if the resistance offered by 
a train to an engine is precisely equal to the strain put on the tie- 
bar, we have two forces resisting each other which are equal and 
opposite, and so no motion in the train can take place. Why it is 
that motion does take place I leave Mr. Browne for the present to 
find out. If he fail, I will tell him. 

To make my meaning quite clear, I will give the following 
illustration :—A and B are two pulleys which can revolve without 
friction; W W are two weights of 1 1b. each. The strain on the 

cord © is only 11b., although it carries 

A Cc B 2b. I owe an apology to your readers 

for giving such illustrations, but I can- 

not help it when I find a mathematician 

gravely asserting that a trace can have 

O Ww WwW a greater strain put on it at one end than 
the resistance at the other. 

Inever met with an engineer who asserted that the pull at one 
end of a crane chain lifting a weight was greater than the pull 
at the other end. 

A moment’s reflection on the ne of anyone having a little 
mathematical training will show that it is simply as impossible for 
a force to exist without an equivalent equal an ots ite force as 
it is for the three angles of a triangle to be equal to more or less 
than two right-angles. But the mathematician will see that it 
follows as a corollary that, if every force in nature is balanced by 
another opposing force, the forces must appear on both sides of 
every equation, and may therefore be eliminated. 

It may appear that I am writing sheer nonsense, when I assert 


Cc k Chase Foundry and Engine Works, 
Hednesford, December 15th. 


THE NEW TAY BRIDGE, 


S1r,—In your notice of the new Tay Bridge of November 25th, 
you mention the test the iron has to stand is a tensile resistance of 
22 tons per square inch, with 6} per cent. of elongation in a length 
of 8in.; and all rivet holes in girders are to be drilled. As Mr. 
Barlow does not contradict this in his letter to you, published in 
THE ENGINEER of last week, correcting your statement as the cost 
of the undertaking, I take it for granted that the tests, as pub- 
lished by you, are correct. I would like to know how Mr. Barlow 
reconciles this with his specification, issued to intending offerers, 
where it is stated that the elongation is be 15 per cent., and all 
the holes both in cylinders and girders are to be drilled. 

I made out my tender in strict conformity with the conditions of 
the specification, and if Mr. Barlow has seen fit to make serious 
alterations and concessions in some of the most important of these 
conditions, it is easy to see how he arrives at the £40,000 less than 
the pamniee estimate ; but I leave your readers to judge of 
the fairness. of such a ing. W. B. THompson. 
Dundee, December 7th. 


(For continuation see page 456.) 


Fires IN THEATRES.—A correspondent writes to a contemporary 
and usefully recalls attention to the old device of holding ventila- 
tors or iron curtains as in front of theatre stages open by means of 
a cord readily consumed by fire. Had the iron curtain at the Vienne 
Theatre been hung on this plan, it would have fallen by itself. when 

e fire began 


that there is no such thing as force, but anyone who will take the J the fire 
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DESIGN FOR A* NEW LANCASHIRE AND YORKSHIRE [RA{LWAY STATION IN LIVERPOOL. 


TRANSVERSE SECTION OF STATION 


SCALE OF FEET 
40 50 60 70 


Ld Ya 


STORES = 


PARCELS 
j Y FIC 
PLATFORM LeveL 


EXISTING ARCHES MEZZANINE FLOOR LINE 


PALL MALL 


\ 


Ovr illustrations aboveand on page455 show the details of thelarge 
roof of the passenger shed submitted in the late competition for a 
new station at Liverpool for the Lancashire and Yorkshire 
Railway Company, as part of the design of Mr. J. B. Everard, 
C.E., and Messrs. Goddard and Paget, architects, both of 
Leicester. 

The area to be covered has a length of 780ft., and a width 
between the side walls varying from 264ft. at the north end, to 
316ft. at the south. The foregoing figures show that a roof in | 
one span was almost out of the question, as not only was the | 
span unprecedentedly great, but the varying width would have | 
led to great complication in construction, and an unsightly 
appearance when completed. It would also have almost pre- 
vented the use of the old station for passenger traffic during 
the reconstruction. Divided into two spans, these difficulties 
would only have been partially met, and it was therefore decided 
to make the design for a roof in three parts ; the central part a 
crescent-shaped roof of 151ft. span, and the two side portions 
carried on horizontal girders, that on the west having a span of 
about 57ft., and that on the east varying from 57ft. to 108ft. 
The advantages of this method appeared to be that the traffic 
could be carried on without interruption, and that the supporting 


columns could be kept on the platforms instead of being between 


the lines of rails. At the same time the light and lofty effect of | = 2 work in aprons, rolls, &c.,at £27.. .. .. 1,964 5 0 
an arched roof would be combined with y of construction. | sie 
In working out the details, great care was bestowed upon the , 


lighting and ventilation. The ridge-and-furrow system was | to at 5s... $84 0 0 
adopted as being decidedly the best, not only for the central por- *&et cue, 
tion of the main span, but also for the side spans, ventilation | — aaa ridges, hips, ea ai panes 2,440 0 0 


being secured throughout the whole length of the ridges. The | Feetlineal. Z 
glazing was to be upon the north side and the east and | 82,200 Woodskylight bars,at3jd. .. .. .. .. .. 1,198 15 0 


west hips only, thus securing ample light, while the painful glare | Wrought 


from the south, which is so unpleasant in most large stations in | SPE ER EP 3,784 0 0 
hot weather, would be effectually excluded. | 1918 Slating with Welsh slates, at 32s. .. .. .. .. 8,068 16 0 
The construction of the ironwork will be readily understood | vaca, Glazing with rolled glass, at £3 68. 8d... .. .. 4,180 0 0 
from the illustration; it only therefore remains to add a few | 403,800 Painting,at 6d. .. .. .. 2,595 0 0 
details as to the estimated cost. This for the large roof, includ- sae 
87,817 9 0 
ing the wind screen at the north end, was as follows : | Cnltnbineidenaatec: <<. ae 
10. Wrought fronwork in main princt rd 
rol mwork in 5 ers, 87 


wind ties, wind screen, and bolts,at £20.. .. 27,870 0 0 
13 16 In steel pins to main princi pepae.. .. .. 483 0 0 
253 17 Cast ironwork in large brackets, shoes, and other 
heavy ironwork, at 29 .. .. .. .. .. 2,98418 0 

553 14 Cast ironwork in gutters, ridges, and crestings, 
10 5,587 0 : 


84 0 In galvanised iron covers to ventilators, at £22 1,848 0 


| The area of the space covered by the large roof—being the 
| horizontal area between the walls — was 2228 squares of 
' 100 superficial feet. It follows, therefore, that the estimated 
_ cost per square of the roof and the screen was £28 9s. If to this 

be added the columns, 475 tons at £8 10s. or £4037, we have 
| as the total cost £67,416, which is equal to £30 5s. per square, 


BRIDGE OVER THE IRWELL, SALFORD 


MR. A. JACOB, M.1.C.E., ENGINEER] 


" Tur Corporation of Salford are just now completing the last 
of a series of bridges thrown across the River Irwell, in order to 
connect and complete the communication between the Salford 
Borough and the city of Manchester, as well as to unite more 
directly the three sub-districts of the Borough of Salford proper. 
It has been thought by some of the community, whose one idea 


S 
ail 
SCALE OF FEET 
» 40 20 40 so 
HALF TRANSVERSE SECTION THROUCH BRIOCE 


of economy is the present saving of pounds, shillings, and pence, 
that at least one or two of these bridges were uncalled for, but 
those whose experience in municipal management has been more 
matured have, no doubt, exercised sound judgment in esta- 
blishing direct and commodious means of communication for the 
public throughout a district covering an area of more than eight 
square miles, There can be no question that for purposes of 
registration, drainage, removal of refuse, economy of energy, and 
saving of wear and tear in wheel carriages, the construction of 
good and direct roads of easy gradient is a matter of the 
soundest economy. 

The bridge which we illustrate serves to unite the Pendleton 
and Broughton districts of Salford, and the new road which 
forms the approach to it is the connecting link which completes 
an almost direct line of communication from Pendleton to the 
northern districts of Manchester. In the design for the iron- 
work the stereotyped form of lattice girder has been to some 
extent departed from. In the top and bottom booms of the 
main girders, the plates which take the compression and the 
tensile strain are arranged vertically, in order that the strains 
may pass as directly as possible from the diagonals through the 
metal which is provided to resist them. It has been found 
necessary to employ a certain amount of packing between the 


point where the lattice bars are rivetted to the web plates, but 
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these packings have been made to serve the purpose of cover The cross girders are attached to the main girders in such a 

lates, and there js very little material in the girder work which | manner that there can be no tendency to distort the main 
is not usefully employed in resisting foree of one kind or | girder by bringing a greater strain to bear on the inside plates 
another, and bars than on those outside. A square gusset or knee-piece 
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of plate is rivetted between the web-plates of the main girder 
opposite to the end of each of the cross girders, as shown in the 
engraving, and the web of the cross girders is attached to this 
gusset by angle iron and rivets, besides which the end plates are 


rivetted strongly to the outside and inside web-plates of the | 


main girders. 

The roadway is constructed in the usual way of T-iron placed 
parallel to the axis of the road, and resting on the cross girders, 
which have a camber on the upper side parallel to the curved 
section of the road. The platform is filled up to the level of 
the top of the T-iron with asphalte, and over this is placed a 
layer of cinders as a bed for the paving setts which form the 
surface of the road. 

The bridge has been designed to carry a live load of 100 Ib. to 
the square foot, the sections of the bars and plates being calcu- 
lated with the usual margin of five times and four times the 
breaking strain for tension and compression respectively. During 
the construction of the ironwork, the material has been carefully 
and systematically tested, the lattice bars being specified to carry 
24 tons and the plates 23 tons to the square inch of section. 
The bridge is ornamental in its character and light in appearance 
for a girder bridge of 125ft. span. The abutments, pilasters, and 
tieing-walls are built of Yorkshire stone, ornamental pillars and 
inscription plates of cast iron being introduced into their design. 
The top of the main girder is furnished with light ornamental 
mouldings of cast iron—not shown in the engraving—which has 
the effect of preventing rain from passing down between the web- 
plates, whilst it materially reduces the inartistic and obtrusively 
utilitarian character which wrought iron girders usually present. 
The bridge was designed by Mr. Arthur Jacob, M. Inst. C.E., and 
engineer to the corporation, and the work has been carried out 
by Messrs. S. W. Pilling and Co., of Manchester, and Mr. John 
Butler, of Stanningly, at a cost of about £10,000. Mr. H. W. 
Pendred, C,E,, acted as inspector for Mr, Jacob. 


LETTERS TO THE EDITOR. 
[Continued from page 453.] 


COLD AIR MACHINES. 


Sm,—I have just read the letter signed ‘ Purchaser” on the 
above subject, which professes to be a reply to the letter of Mr. 
Galwey, but does not really deal with any of the points in Mr. 
Galwey’s letter, nor even allude tu them in any way whatever. 

The first point in “‘ Purchaser’s” letter is that my compressor 
is not suitable for cold air machines, and he would like to know 
the opinion of some qualified maker, which is a polite way of saying 
that he does not consider me “‘ qualified,” or of ‘wide experi- 
ence.” I admit that my experience in air compressing machinery 
has been limited to fifteen years’ constant practice with that class 
of machinery before Messrs. Bell and Coleman commenced their 
machine, during which time I have had to do with the designing, 
erecting, or working of some two hundred air compressors and with 
various pressures up to as much as 24,000 lb. to the square inch, 
and also the production of cold by the compression and expansion 
of air. I do not, however, consider a reference to past experience 
as an altogether satisfactory argument, so long as simple facts, 
figures, and diagrams can be given, upon which any engineer is 
competent to form his own judgment, without blindly following 
the lead of others. And, indeed, “Purchaser” abandons this 
— later on, when he recommends the machine of a Mr. 

awley, whose name has been hitherto unknown in connection 
with either air-compressing and cold-air machinery. I merely 
mention this to show the fallacy of ‘‘ Purchaser’s ” argument, not 
that I myself imagine that Mr. Hawley’s machine must neces- 
sarily be inferior merely because his name has not been kept pro- 
pean | before the public in connection with that class of work. 
I never heard of the machine before, and therefore do not attempt 
to express an opinion merely upon the assumed experience or 
inexperience of the inventor. 

“* Purchaser ” says he has examined one of my compressors, and 
that the valves are bad to get at and examine, and ‘‘it would take 
a skilled mechanic a considerable time to get at them.” This 
remark only proves that “‘ Purchaser” does not understand my 
machine. If he will give me his full name and address I shall be 
most py to run down to Liverpool or Warrington to meet him, 
and explain to him how the valves can be got at and examined, 
and that what, at first sight, may appear difficult is really, when 
explained, a very simple and easy thing, and that there is no valve 
about the machine that cannot be taken out and replaced within 
ten minutes , Ay ordinary mechanic, once the right way is 
pointed out. e only condition I shall make is that “ Pur- 
_— on seeing this done shall write another letter acknowledging 

e fact. 

At the same time, I contend that this matter of getting at the 
valves is about the least important of all the points to be con- 
sidered in a cold-air machine. If the valves are properly con- 
structed they ought not to need examining more than once in six 
months ; and it would be very bad engineering to sacrifice the 
working efficiency of the machine in every stroke it makes during 
every minute throughout, say, six months, for the sake of saving a 
few minutes in examining the valves on the very few cccasions 
when the necessity for doing so is likely to arise. Thus it may 
appear to a novice very pretty to see the valves taken out of Mr. 
Hawley’s machine in ten minutes and put back in five, including 
the “placing of them on the floor”—an important part of the 
—— which I must not forget—but if, in order to effect this, 
the valves have to be so placed—I do not say they are—as to leave 
a clearance space in the cylinder, or require a port or passage 
leading to the valve, in which a certain volume of undischarged 
compressed air is left at the end of the stroke, then I say the 
machine is spoiled for the sake of a mere “‘fad.” The valve of the 
expansion cylinder is the only one likely to require daily examina- 
tion, because it is liable to get frosted over or incrusted with ice, 
and this valve is as easy to get at in my machine as in any 
other known machine, although in my machine there is less 
liability to such incrustations taking place than in Hick and 
Hargreaves’ or Bell and Coleman’s machines, because those 
machines work on the water injection principle and the 
air is greatly surcharged with moisture, while my machine works 
on the very opposite principle, of not only working without injec- 
tion, but abstracting the natural moisture while the air is under 
pressure, and before it reaches the expansion cylinder. ‘“‘ Pur- 
chaser” then goes on to say that Mr. Lightfoot has ‘‘ instructed 
us” in sundry things, one thing being that to combine the principle 
of the Hick-Hargreaves and Bell and Coleman machines would be 
an improvement on the Sturgeon cold air machine. I have not 
read Mr. Lightfoot’s paper on cold air machines, nor his many long 
letters on the subject, but I give him credit for more knowledge of 
his subject than to make any such statement. The Hick-Hargreaves 
and the Bell and Coleman machines are exactly alike in prin- 
ciple, following numerous precedents in this respect, and differ 
only in the minor details, the MHick-Hargreaves machine 
being the more matured and mechanically worked out of the two. 
Hargreaves’ patent is for the snow-box; Bell and Coleman’s 
— so far as I can make out, are for everything that has been 

one in the past, or can, may, or might be done in the future, 
- Purchaser,” however, says that Mr. Hawley’s machines reaches 
the pitch of perfection pointed out by Mr. Lightfoot to be 
striven for, viz., combining the principles of two machines that 
are exactly alike in ag ome the result of which combination 
must be a curiosity. It is, however, unfortunately true that there 


are too many “inventions” made up in this way, i.¢., picking a 


bit here out of one specification, and a bit there out of another, 
and soon. He then, in a most unjustifiable manner, attacks my 
machine—without one tittle of argument or evidence adduced—by 
stating that it will ‘‘require extensive alterations and improve- 
ments before it can be placed under the head of a cold air appli- 
ance.” Now here at least are two things which we can ‘‘com- 
bine,” viz., ‘‘Purchaser’s” glowing advocacy of Mr. Hawley’s 
machine, with his savage condemnation of my machine, and the 
result would be a tolerably reasonable guess that the gentleman 
writing under the nom de plume of “ Purchaser” is not altogether 
uninterested in the Hawley machine. *‘ Purchaser” seems greatly 
taken by the low degree of temperature obtained by the machines 
he mentions. This is another of those things likely to strike the 
imagination of a novice, like the laying of the valves on the floor 
and putting them back ; but it is the easiest thing possible to do, 
as anyone conversant with the working of air-driven machinery in 
mines and tunnelling, &c., well knows. 

I would ask, however, where is the use of making a machine that 
will register down to 50 deg. or 60 deg. below zero when it is never 
required nor desirable that the air should be reduced below freezing 
point? It may be necessary to do so in the case of machines in 
which the air is so surcharged with moisture that it is necessary, 
in order to free the air from that moisture, to precipitate it by 
freezing, thus rendering necessary a much greater expenditure of 
power, in order to abstract the number of units of heat required 
to reduce the moisture from freezing point to ice than wound be 
required to reduce it from say 60deg. to freezing point. That, 
however, is the disadvantage that all these water injection 
machines labour under, and this great reduction of temperature is 
simply a throwing away of power. In a properly designed cold air 
machine for food ee purposes, it ought not to be necessary, 
except in extremely high temperatures, to compress the air above 
101b. or 151b. in the compressing cylinder. With one of my 
machines—which, in the opinion of ‘* Purchaser,” is not worthy to 
be called a cold air appliance—working at a pressure of 15 lb. in the 
compressing cylinder, we reduced the temperature from 60 deg. 
Fah. to 18 deg. Fah. in about five minutes, working dry and with- 
out any water circulation whatever, either inside or out. When 
‘Purchaser ” has had a little more experience in the actual use of 
cold air machines, he will be better able to appreciate this water 
question. 

In the last ph of his letter ‘‘ Purchaser” asks how it is 
that some makers discharge more air from a machine of a given 
size than others. That is simply a question of speed, provided the 
valves are so constructed as to work at any speed, which is not 
always the case with the compressor valves. In Mr. Hawley’s 
model cold-air machine it seems that his valves, which can be 
taken out, put on the floor, and replaced in fifteen minutes, only 
enable him to run at the very modest rate of about 60ft. piston 
speed, that being the speed corresponding to the displacement of 
2000 cubic feet per hour with a 10in. piston. Thus, as compared 
with one of my machines running at 300ft. piston speed, Mr. 
Hawley’s machine would take five days to do the same amount of 
work that my machine would do in one day ; but then, as a set-off 
against that, he may perhaps be able to change his valves in about 
five minutes less time than I could mine ! 

The 40,000 cubic feet delivered by a 10in. machine in one hour 
must be a mistake. It must mean 40,000 cubic feet space cooled 
through so many degrees by the discharge into it of so much air of 
lower temperature. JOHN STURGEON. 

3, Westminster-chambers, 8. W., 

December 19th. 


Srr,—In your issue of the 16th inst. there appears an attack upon 
myself, under the very flimsy cloak of a reply to a letter of mine. 
The writer—*‘ Purchaser ”—begins by what is intended to represent 
a shrewd guess at my being personally interested in the Sturgeon 
compressor, but in a very few sentenees he clumsily drops the mask 
and shows that he is perfectly well aware of the fact. In the first 
place, the cold air machine ‘‘ Purchaser” professes to have 
examined, is not of my invention, as he insinuates, but a John 
Sturgeon’s dry cold air machine, and the valves are not only easy 
of access, but are simplicity itself. 

In face of his assertion to the contrary, courtesy compels me to 
assume that he knows nothing at all about them. 

A little further on “‘ Purchaser” informs me that the machine 
alluded to will require considerable alterations before it can be 
placed under the head of a cold air appliance, and in the same sen- 
tence he asks for information as to results obtained, thus again 
showing his complete ignorance of the machine he condemns. 

‘** Purchaser’s” idea of a cold air machine seems to be chiefly, 
nay, almost entirely, based on the accessibility of the valves, with- 
out reference to any other point of efficiency. 

Iam not acquainted with Mr. Hawley or his machine, and in 
spite of the very damning particulars given by ‘‘ Purchaser,” I 
will refrain from further remark, except tocondole with Mr. Hawley, 
for had I been his bitterest foe I could not have wished him worse 
luck than to have met with such an advocate. 

In fine, I am not surprised that a nom de plume should have been 
—— to the letter rather than the writer’s full name. 

Warrington, December 19th. J. Wii. N. GALWey. 


MR. STROUDLEY’S LOCOMOTIVES. 


S1r,—If your correspondent, “‘ Foundryman ”—see letter, page 
294 of THE ENGINEER, October 21st—will look at page 91 of the 
thirteenth volume of Engineering, he will find an illustration of 
the particular engine referred to, and which happened to be in the 
workshop undergoing repairs at the time of na visit of the Iron 
and Steel Institute to Brighton last October. Particulars were so 
carefully given, that I think ‘‘ Foundryman” will there find all 
the information he requires. If not, I shall be happy to show him 
anything he may wish to see, if he will make a call at the Brighton 
Works. W. STROUDLEY. 

London, Brighton, and South Coast Railway, 

Brighton, December 20th. 


COMPETITIVE TENDERS, 


Srr,—The discussion recently raised in your columns relative to 
the present system under which contracts are entered into and 
carried out, induces me to offer you some remarks relative to those 
connected with the shipbuilding trade, and specially as to cases 
where such contracts provide for the construction of ships under 
Lloyd’s ‘‘ special survey.” I once heard a shipbuilder whose offer 
had just been accepted for the construction of a steamer say, “‘If 
I had known that ‘ special survey’ was to have been insisted upon, 
I should have increased my tender fully 10 per cent.” Now it had 
been provided that the véssel referred to was to be built in accord- 
ance with Lloyd’s published regulation to class at the highest 
figure in the register of that association. On what grounds, 
therefore, I not unnaturally asked, could a builder justify an 
increase in his price for an eventuality which merely assured that 
the conditions of his contract would be carried out? To make 
such an increase under the circumstances must surely be an 
unjustifiable imposition upon the pocket of his client ; for, granted 
that it was the contractor’s intention to honestly fulfil his engage- 
ments, no such supervision could affect in any way the carrying out 
of the work. On making inquiry, however, in a good many 
quarters, I became convinced that the sentiment expressed in my 
hearing was one very commonly shared in by a certain class of 
builders—for I must, of course, except from the stricture of my 
professional remarks many of the Sooions firms of shipbuilders in 
this country, whose names are ‘‘ household words” wherever the 
ships they build sail to. Everything must have a beginning, and 
there are many young and enterprising men who, from their outset 
in shipbuilding, need no more to claim an extra percentage to 
insure their honest fulfilment of their contracts than do the older 
firms to whom I have alluded, But, on the other hand, there is a 


large class of men who commence a speculative career as ship- 
builders as the result of all sorts of accidents. A temporary 
depression in the trade brings into the market many old-established 
yards. Men with capital ready to invest are scarce at such times, 
and, anxious to escape from the risks and anxieties of work which 
is proving unremunerative, the sellers are glad to pp any offer 
which affords some chance of speedy release. Soalot of mushroom 
men swell the ranks of the profession, whose impecuniosity floods 
the discount market, their bills flying in all directions as they seek 
to tide over their responsibilities between instalment and instal- 
ment. It is to such as these that the clause in their contracts, ‘* to 
be built under Lloyd’s special survey,” seems to be a bugbear, 
There is no getting over the searching scrutiny and professional 
acumen of the surveyors of that institution, who, I willingly bear 
my testimony, are, as a class, entirely free from any imputation 
of accepting considerations for passing inferior work, No oppor- 
tunity exists, under their close inspection, for ‘‘ scamped” work, 
Ab initio every angle, bar, and plate is rigidly tested by them, and 
stamped with the survey mark—until it has received which, not a 
pound of metal is allowed to be built into the structure, 

On the other hand, I would submit that, with such power of 
rejection and of hampering the progress of contracts—the non- 
completion of which up to date may entail heavy daily demurrage 
—there is, perhaps, a tendency for the gentlemen appointed b; 
Lloyd’s to become little autocrats in their way. We are not all 
blessed with screne tempers, even at the best of times. I have 
known even a Lloyd’s surveyor look somewhat surly and cross 
when he has been long standing in a cold aang wind, and 
feeling that keenness of appetite for the, perhaps, long-deferred 
meal which that sharp appetiser developes. Even the most indulgent 
of men—not to say surveyors—may be pardoned for a little extra 
snappishness at such times ; and woe betide the unlucky wight 
ae laeaees at those moments to tread upon the moral corns of 
the official. In the course of their duty the inspectors do some- 
times make mistakes, and an appeal laid to the central authority 
occasionally, though not often, reverses their judgment. Let no 
reference be made to such reversal when circumstances such as I 
have referred to are in conjunction. I suggested to a builder only 
the other day to point out to one of these gentlemen where I 
thought his decision had been incorrect. ‘‘ No, thank you,” was 
the reply ; ‘‘ perhaps you won’t object to naming it to him yourself, 
Why, I spoke in jest to him the other day relative to a matter in 
dispute, in which Lloyd’s had decided against his dictum, and, 
presto! he rejected a dozen bars without even giving me the 
satisfaction of an explanation.” 

So it appears there are two sides to this, as to every other 
question, and it may be that some of the younger builders, whose 
names as yet do not carry that weight at the Central Board that 
those of some of the magnates of the profession do, are somewhat 
exposed to hasty treatment. There are great difficulties in the 
way of successful appeal; for the higher authorities naturally, and 
rightly, wish to support their subordinates to the utmost in the 
performance of a most responsible duty, on the faithful fulfilment 
of which depends the credit of the owner and the safety of those 
numerous lives entrusted to the efficiency of his ship. And so your 
new beginner, your aspirant for success in these days of keen 
competition, has to bite his nether lip and swallow down the risin 
objection, when a man of greater importance and more assurec 
a would refuse to be finally bound by the decision of the 
subordinate. In such cases, therefore, it may be that wa 
special survey really constitutes an element almost demanding 
some insurance against the expense which the caprice or ill-temper 
of an official may bringabout. But while admitting this possibility, 
and that there may exist grounds for complaints recently under 
my notice, as to undue interference and strictness, I still stick to 
my text, that the honest builder, as a rule, will rather rejoice in 
the closeness of the supervision which guarantees and witnesses the 
perfection of his work, than find in it a source of grumbling and 
complaint as to the extra expenditure that supervision—according 
to the ideas of a man whose principles are more lax—puts him to. 

There can be no doubt but that on the whole this system of 
special survey works admirably. It assures to the merchant 
abroad, who, through his English agent, desires to purchase a 
vessel, the highest possible guarantee for thoroughly sound 
material and perfect workmanship. Let but the fee be paid, and 
the purchaser may sleep soundly in the consciousness that not a 
scrap of material, not a single rivet, is being put into his vessel 
which has not been scrutinised by the lynx-eye of a thoroughly 
trained and reliable expert, a man who would be ruined in his 
profession were it once even hinted of him that he had the 
“itching palm.” It is not within my knowledge, after a good 
many years of connection with shipbuilding, that I have ever 
heard so unsavory a rumour attaching to any individual occupying 
the highly respectable position of a Lloyd’ssurveyor. The greatest 
care is exercised in their selection, and their prospects in life 
depend upon their exercising their functions, not only with strict- 
ness and fidelity, but with the utmost possible courtesy, a quality 
which, although, as I Lave said it may be occasionally disturbed 
by untoward conditions, I have always found to be, with but 
few exceptions, an attribute of those gentlemen. 

These remarks, which have been induced by recent experience of 
my own, may be extended from the subordinate to the chiefs, and 
it has occurred to me lately—even while my own interests have 
been entirely on the side of the utmost strictness which can be 
practised by the former—to query to some extent whether Lloyds’ 
rules are not a little too strictly defined; whether, indeed, 
without affecting the safety of the interests that institution so 
carefully guards, some more elasticity in decision might not only 
be allowed to its surveyors but absolutely enjoined upon them. 
Thus, in a late instance known to me, one of those gentlemen 
refused to pass a number of steel angles supplied by a first-class 
firm which fell short by yyin. of the required scantling on one 
face. ‘* Would it not,” the builder urged, “‘ suffice if, considering 
the very small divergence from the Draconian measurement, the 
weight per foot was up to the required standard?” ‘“‘ Certainly 
not,” was the reply; a reply without appeal, for the decision was 
within the letter of the law if not up to its spirit. That decision 
cost the unfortunate builder some weeks of demurrage, probably, 
and yet there could be little doubt but that the rejected bars 
were quite up to the required strength of the fuller dimensions. 
Then, again, as to a testing case under my own observation. 
Lloyd’s rules for tensile strain of steel plates, angles, and bulbs 
specify not less than 27 tons or more than 31 tons per + a 
inch of section, and that there should be an elongation of 16 per 
cent. in every length of Sin. tested before fracture. I recently saw 
as fine a lot of steel as I could desire to work up rejected because 
the strain was'31} tons before fracture. Fortunately for the 
builder, the surveyor’s conscience permitted of this slight excess ; 
but—had that east wind, and that abnormal condition of the 
digestive powers prevailed—it might not have proved so elastic, 
although the elongation of the material was more than up to 
standard. I wall: submit that in these and similar cases a 
latitude of judgment might be permitted to men of the stamp of 
Lloyd’s surveyors, without its exercise laying them open to a 
possible charge of laxity in the performance of their duty. 

Permit me one further word before concluding these remarks on 
contracts under Lloyd’s regulations, on a subject which the recent 
loss of the Teuton makes of importance. Weight of evidence 
demonstrates that that vessel sank from the bulkheads giving way. 
Now, Lloyd’s rules provide ample strength for the pressure of a 
column of water equal to the depth of the ship, and far in excess 
of it in the case of the collision bulkhead; but how about the 
additional strain brought to bear, when to that pressure is added 
that caused by the attempt to steam full speed ahead, as did the 
Teuton in the hope of reaching a port of safety? In the case of 
that unfortunate vessel, it was evident such a margin was not pro- 
vided, and it certainly seems to me that the incident calls for close 
examination into the sufficiency of present provisions against the 
recurrence of a similar contingency. FLA, 

London, December 21st, 
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RAILWAY MATTERS. 


THERE are thirty-two miles of tramway in active and paying 
operation in Sydney, New South Wales. } 

An electric head light has been fixed on a locomotive on the 
Northern of France Railway, the current being, it is said, generated 
by the engine. ; 

On the lines of the six great French railway companies there 
were, in the period from 1868 to 1877, 773 accidents, by which 218 
persons were killed and 2158 injured. In 1871 there were no less 
than 155 accidents causing death or injury; in 1873 there was not 
one, at least according to published statistics. 

THE Fontaine locomotive, with the driving wheels in the air, is 
being sat upon in America, The Scientific American says that 
Fontaine’s arrangement secures ‘‘a reinforcement of power equal 
to nearly 80 per cent.” The Railroad Gazette has very unfavour- 
ably criticised this monstrosity in locomotives, and the Scientific 
r — thinks the Gazette is unkind in showing up the fallacy in 

e thing. 


A LARGE portion of the new contract for the supply of locomotive 
coal for the North-Eastern Railway Company has been obtained 
by the owners of several of the leading thick-seam collieries in 
South Yorkshire. The contract, which is for twelve months from 
the Ist of January next, is said to have been given at 6d. per ton 
of 20 cwt. more than is paid for the present year’s supply. 

THE total capital embarked in railways in India at the close of 
last year was upwards of £129,000,000, The net receipts were 
£4 11s, per cent. upon the capital, as compared with £4 7s. in 1879. 
The guaranteed lines, including the East India, yielded 5°43 and 
the State lines 2 per cent. The gross receipts derived from the 
railways of all kinds amounted to £12,099,593, while the gross 
expenses were £6,192,171. 

THE American papers are describing experiments on the Second 
Avenue Elevated Railroad with what is there known as the Hardie 
compressed air locomotive. The principal feature of the engine is 
said to be that the compressed air is heated to about 240 deg. Fah. 

srevious to going to the two cylinders It would thus seem that 
its principal feature is one of the chief features of the Beaumont 
engine, but since it has gone across the prodigious dampness it has 
become Hardie. 

TuIs winter two new State lines are to be commenced in India, 
both as protective works against famine. The first is the metre 
gauge line, from Rewari—on the Rajpootana Railway—and ex- 
tending to Hissar. It will be carried on ultimately to Ferozepore, 
and when finished will greatly shorten the communications 
between the Punjab and Bombay. The second line, also of the 
metre gauge, will connect Bellary with Goa and the Murmagao 
Railway, and will have a branch from Gadac to Sholapore, on the 
Great Indian Peninsula line. 

SurRvVEYs are shortly to be commenced of the three alternative 
routes between Calcutta and Nandgaon, the present terminus of 
the Nagpore-Chatisgarh Railway, and the long-talked-of direct 
Calcutta and Bombay Railway may shortly become an accomplished 
fact. Another survey party will examine the country between 
Mymensing and Gowhatty, in Assam. The country north of the 
Ganges, from a point opposite Patna to Baraitch through Goruck- 
pore, is also to be explored, and it is rumoured that if the Govern- 
ment decides on a railway there, its construction will be entrusted 
to private enterprise. There is also talk, says The Colonies and 
India, of surveying for a line to connect Desddeund with the 
Central Provinces system. 


A FEW a ago a narrow escape from death occurred at Thirsk 
Junction. The Hartlepool train, which is due at the junction 
about three in the afternoon, had just shut off steam after leaving 
the ticket platform at the north end of the junction, and was 
running into the station, when a porter ran out of the porter’s 
room, and, crossing the lines, attempted to get on to the platform 
on the eastern side, the ascent from the four-foot on to the plat- 
form being about 4ft. high. He missed his step, and fell back on 
to the line on which the train was running. Metcalfe, the driver, 
observing him in danger whistled, but the young man again 
Heenmes “we a second time to leap on to the platform ; the driver 
immediately applied his continuous Westinghouse brake, and suc- 
ceeded in bringing his train to a standstill within about a yard of 
the porter as he was climbing on to the platform. 

_Tnk accident which occurred on the 16th ult. at the entrance of 
Liverpool-street station, when as a train from Enfield was passing 
over a set of facing points about 320 yards from the buffer-stops, 
the brake carriage next the engine left the rails, became separated 
from the engine, and after running about 110 yards turned 
partially over on its right side, and injured seven passengers, was 
caused by the want of proper packing under a new joint sleeper 
which had been put in to replace an old one which required 
renewal, Major-General Hutchinson in his report says it was a 
most injudicious thing to have attempted without imperative 
necessity to take out and replace an important sleeper during a 
busy part of the day in a station such as Liverpool-street, and to 
have done this without giving any warning to approaching trains 
was a very careless act on the part of the ganger. The guard 
applied Barker’s hydraulic brake, and this, no doubt, was useful in 
preventing the front carriages from running into each other when 
the speed was suddenly checked by the brake carriage falling over 
on its side. 

A NUMBER of measurements were recently taken by Herr Fischer 
on locomotives of the Hanover and Bremen Railway, with, the 
Railroad Gazette says, a view to ascertaining the efficiency of the 
combustion of the fuel. The gases were drawn off at different 
times from between the plate over the fire-tubes and the steam 
outlet above; they were conducted through a rubber tube to a gas 
apparatus in a wagon behind the tender. A graphite thermometer 

ve the temperature under the steam outlet. The fuel was coal. 

utting aside those samples that were taken while the door was 
open on account of excessive steam, the smoke-gases during one 
journey are shown to contain about 12 per cent. carbonic acid, ata 
temperature of 300deg. to 350deg. When the locomotive was 
standing still, the CO2 increased to 17°5 per cent., owing to less 
draught; the oxygen disappeared almost wholly, and there was 
some carbonic oxide, while the temperature fell to 250 deg. Similar 
figures were obtained on other trips. There was never more than 
21 to cent. of unburnt gas. Considering the disadvantageous 
condition of working locomotives as compared with stationary 
boilers, the results are regarded as highly neal The table 
shows that on one journey only 15 to 20 per cent. of the entire 
heat was lost through the chimney, whereas, with stationary 
boilers, twice as much is often so lost. 

THE dispute between the Taff Vale and Great Western Com- 
_— has been somewhat modified in character. The Great 

Western Company constructed a length of 400 yards between its 
line and that of the Taff Vale Company for the convenience of 
mineral traffic. This the Taff Vale Company wished to use also 
for passenger traffic, at a fair remuneration, but were denied, 
except on terms which the Taff Vale Company held to be exces- 
sive. The question was finally brought before the Railway 
Commissioners, who decided that ‘the public convenience necessi- 
tated the use of the junction by the Taff Vale Company. The 
Great Western Company has in effect questioned the right of the 
Commissioners to force another line upon them contrary to their 
wishes, and a local train sent by the Taff Vale Company was 
stopped. Another hearing followed,when the decision was again 
insisted upon, and penalties enacted after a certain period. is 
week the Taff Vale Company sent another trial train from their 
line to that of the Great Western, and this was permitted to run 
into the Great Western station, but the through ticket from the 
Taff Vale to Newport was not recognised, and the names of the 
persons tendering were taken, in order that they might be sum- 
moned, The Taff Vale carriages now run three times a day into the 
Great Western, but the dispute can scarcely be said to be ended, 


NOTES AND MEMORANDA. 

Some French polish reviver is made of—pale linseed oil, 2 pints ; 
strong distilled vinegar, 4 pint; spirit of turpentine, 4 pint; 
muriatic acid, 1 oz. 

A DYNAMO-ELECTRIC machine has been designed by Dr. Paget 
Higgs in which the armature is almost completely encircled by 
tubular ring magnets. 

THE dome of the Palais de Justice, Brussels, now approaching 
completion, is to be constructed of papier maché, the weight of 
which will be about 16 tons. 

A SATURATED solution of sulphate of copper in water is recom- 

ded as the ch and best thing for writing on zine labels. 
The writing should be done either with a hard wood stile, or with 
a blunt quill pen, 

OrpINARy American railway cars weigh as follows :—a sleeping 
car of the usual pattern, about 66,990lb.; a drawing room car, 
63,900 lb.; a passenger car, 55ft. long, 42in. wheels, and four 
wheel trucks, weighs 45,310 Ib. 

OzOKERITE when refined is possessed of the same essential 
qualities as beeswax, it fuses at between 60 deg. and 70deg. It 
will melt with any proportion of paraffine, stearine, beeswax, and 
vegetable wax, and under proper treatment it is suited for almost 
all articles usually made of wax. 


IN a paper recently read before the Académie des Sciences on 
the variations of the resistance of electric machines with their 
velocity, by M. Lacoine, the author shows reason for thinking 
these variations are explained by those of contact between the 
movable commutator and the springs in friction. 


THE following is said to make a good varnish for labels. It dries 
in a few seconds, and produces a colourless, smooth, and shinii 
coat : Sandrac, 53 parts; mastic, 20 parts; camphor, 1 part; oi 
of lavender, 8 parts; Venice turpentine, 4 parts; ether, 6 parts; 
alcohol, 40 parts. The ingredients must be macerated for weeks, 
until everything is dissolved. 

A paper has been printed in the Comptes’ Rendus on the 
combination of hydrogen with oxygen under the influence of 
electric currents, by MM. Deherain and Maquenne. The state 
of humidity of the surfaces between which the current is produced 
greatly affects the nature of the discharge, both as to external 
aspect and to its action on the gases. 

Dr. Puipson recently communicated to the Académie des 
Sciences, Paris, a note expressing his belief that commercial zinc 
generally contains some small proportion of another metallic ele- 
ment, for which the author —— the term actinium to cha- 
racterise its curious actinic phenomena. Precipitating the metal 
with sulphide of barium, washing, drying, and calcining, a white 
sulphide of zinc is obtained, which, under the influence of the 
direct solar rays, changes in about thirty minutes to a slate colour, 
but returns to the original white if kept again in darkness, but with 
free access of air. The phenomenon does not occur, the Chemist 
and Druggist says, however, if the solar rays pass through glass. 

Ar the last meeting of the South Staffordshire Mill and Forge 
Managers’ Association, a paper on ‘‘ Rolling-mill Speeds” was read 
by Mr. G. B. Wright, of Walsall. Experiments and calculations 
seemed to point to the best ape for forge rolls for billets being 
315 per minute, by 20in. rolls running at 60 revolutions; bars up 
to 4din., 260ft. per minute, by 20in. rolls at 50 revolutions ; bars 
up to 12in., 230ft. per minute, by 22in. rolls at 40 revolutions ; 
bars up to 18in., 172ft., by 22in. rolls at 30 revolutions, All these 
speeds were for ordinary draughts. A discussion took place as to 
whether or not increased speed would not injure the quality of the 
famous Staffordshire bars, but the objection was met by a recom- 
mendation of the use of the light draught. 


AN article recently appeared in a German paper on the effect of 
colour of green bottles on liquors, in which it was stated that 
liquors contained in colourless bottles, when exposed for some time 
to the light, acquire a disagreeable taste, notwithstanding the fact 
that they may have been of superior quality before being so 
treated ; liquors contained in brown or green bottles, however, 
remain unchanged in quality, even if exposed to direct sunlight. 
This phenomenon has not received proper attention heretofore, 
and quality has often been sacrificed for the sake of outward 
appearance, Since the results of the above treatment are due to 
the chemical action of light, it is advisable to use red, orange, 
yellow, green, or opaque bottles for the preservation of liquors, while 
colourless, blue and violet ones should be entirely discarded. 


THE phenomena of the bursting of bubbles has recently occupied 
the attention of M. Plateau. When a bubble bursts it disappears 
almost instantaneously, leaving behind it a multitude of small 
liquid drops. The order of the phenomena is described as follows : 
The bubble begins to burst at one point, the film rolling away in a 
circle around the opening, and its edge becoming a rapidly-enlarg- 
ing liquid ring. This ring draws itself together into segmental 
portions, whieh ultimately become small spherules. At the same 
time the contraction of the rest of the bubble causes a rush of air 
through the aperture, and blows off the spherules into the air with 
a kind of small explosion. The phenomena are best observed by 
blowing a bubble of glyceric solution upon an iron-wire ring, and 
then bursting it at the top by touching it with a needle whose point 
has been dipped in oil. 

At the meeting of the Chemical Society on the 15th inst., 
Mr. V. H. Vetey read a paper ‘‘On Some Higher Oxides of Man- 
ganese and their Hydrates.” The author prepared pure oxides of 
manganese containing less than 1 per 1000 of potassium and 1 per 
6800 of calcium. He heated the higher oxides in currents of 
nitrogen and in pure hydrogen, estimating the water evolved and 
the loss of weight of the oxide. The temperatures used varied 
between 80 to 200; a few experiments were made at higher tem- 
peratures. At certain points in the thermometric scale the 
manganese compound remained unaltered on continued heating at 
that temperature. On this ground the author concludes that a 
definite oxide or hydrate was formed. On raising the temperature 
a further loss of water or oxygen takes place, until another point 
in the thermometric scale is reached, at which the manganese com- 
pound again remains unaltered on continued heating at that 
temperature. The author concludes that another definite oxide or 
hydrate is formed, and soon. The author determined the specific 
gravity of some of these oxides. He concludes with some theo- 
retical discussion as to the Lear oF ye of the metallic oxides having 
— much more complicated than those usually assigned to 
them, 


A REMARKABLE instance of injury from lightning, on an estate 
near Geneva, is recorded by M. Colladon. The lightning first 
struck a tall poplar standing near an iron-wire fence ; thence the 
fluid passed to an elm standing close to the fence on the other 
side, damaged three main branches of this, and wounded the trunk 
on the fence side, down to a point opposite the top wire of the 
fence. The course was then along this wire, but only, it appears, 
in one direction, viz., towards an iron gate a little way off, under 
which passed the pipe which supplied gas to the house. The wire, 
a double one, was fused in some parts, After damaging the gate 
the current, Nature says, found its way to the gaspipe—making a 
hole in the ground—and re along this to the house, injuring no 
part of the pipe system of that, but only a piece of ornamental rose 
work containing iron wire in the ceiling of the drawing-room over 
thelustre. Thence it ed to earth by the iron pipes and wires 
on a balcony outside the room. Several bushes near the poplar 
and fence were affected—coloured brown—and the plate on tho 
collar of a dog which was attached to a wire between two shrubs, 
and had been heard to howl at the time, had disappeared. The 
extended character of the discharge and the influenee of wires 
seem to be salient points in this case. M. Colladon advises making 
the parts of telegraphic or telephonic wires that neat a house 
double or triple the mean thickness, so as to the chances 
of lateral discharge, 


MISCELLANEA. 


THE vicar of Dudley contemplates the use of the electric light in 
the parish church, 

THE second 80-ton gun for the turret has been successfully 
landed at the Admiralty Pier, Dover. 

THE business of the Ladies’ Tracing Office will, on and after the 
27th instant, be carried on at No. 8, Great Queen-street, West- 
minster. 

Mrs. HenRietta VANSITTART has taken honours at the three 
colonial exhibitions for the Lowe-Vansittart propeller, and a first 
award of merit and a gold medal were awarded her by the jury at 
Adelaide, 

Tr is announced that a new mores is about to be commenced 
upon the Tees. This has, no doubt, been prompted by the success 
which has attended the only shipyard existing at Middlesbrough, 
and where 25,000 tons of shipping have been made during the 
present year, 

WE learn from New York that the performance of the new 
Cunard steamship Servia was eminently satisfactory; engines 
perfect, and ship never stopped during the entire voyage. ot- 
withstanding the gales which prevailed and terrific sea, she 
sustained no damage throughout the passage, and on one day ran 
406 miles. 

Ir is stated that Messrs. B. Samuelson and Co., of Middles- 
brough, have decided to institute the selling of pig iron by auction, 
instead of, as usual, in the market, either fortnightly or monthly, 
as circumstances may suit. The Jron Trade Review remarks that 
this is the method adopted with various staple industries in 
England, but would be quite a new step as to pig iron. 

THE journal of the British Society of Mining Students, Chester- 
field, for December 1881, and January, 1882, just published, con- 
tains an able and useful paper on “‘The Forest of Dean Coal 
Field,” by H. R. Insole and C. E. Bunning. It describes the 
geological features and formations, ores, methods of working, pro- 
duction, and the ber, description, and time of working of the 
engines at the various collieries, the number and kind of pum 
and boilers, and concludes with a glossary of the terms used in the 
coal field. 


WE are informed that Sir William Palliser is of opinion, from 
his many tests to destruction of his converted guns, that the 
injury to a Spanish gun reported in our last impression was caused 
by a very violent pressure set up in the bore, bulging the tube so 
much as to crack the casing above and below longitudinally, and 
thus, as usual when this happens, according to his experience, 
separating the body of the gun from the breech, the latter bein 
blown to the rear. Sir William has written to the Spanis 
Minister in London to ask that full information may be afforded 
to him on the subject. 


Tue Trinity steamer Hercules has left Plymouth for London, 
having completed the work at Eddystone tower for the season. 
She will return in January to fix a temporary light in the new 
tower for use until the new light is ready, when it will be formally 
inaugurated by the Prince and Princess of Wales, and the Duke 
and Duchess of Edinburgh, the Duke being Master of Trinity 
House. Amongst lighthouses the new one has the distinction of 
being the most rapidly built. The fury of the recent gales was 
such that the old tower was repeatedly buried, and shook consider- 
ably under the strain. The waves rose perhaps 60ft. above the 
tower ; even the top of the new tower was reached, and the lantern 
windows washed by the sea. 


A very heavy fire caused considerable destruction last Friday in 
the works of Messrs. John Fowler and Co., of Leeds. About 400 
men will be thrown out of work until the destroyed buildings are 
re-constructed. Messrs. Fowler and Co. telegraphed to Messrs. 
Hammond and Co., of London, to run their electric light wires over 
the ruins, so as to enable them to clear away the débris by night as 
well as by day. Within forty-eight hours of the fire the ruins were 
illuminated. A double gang of men is now at work clearing the 
ruins, and the light will be used until the whole of the workshops 
are rebuilt. Where a fire is causing serious inconvenience by 
stoppage of business or rent—items often not covered by insurance 
—the electric light is evidently likely to find additional employment, 


A WRITTEN copy of Progress, an embossed magazine for the 
blind, has been sent us, with a sample of the embossed ping 
used. This magazine was started in April last, and has appear 
monthly since then. It is published by the British and Foreign 
Blind Association for Promoting the Edncation and Employment 
of the Blind, 33, Cambridge-square, London, W., and is edited by 
Dr. T. R. Armitage, the hon. sec. of that association. It isin the 
Braille type, which is a character consisting of raised points, now 
used very largely by the blind in most civilised countries. The 
paper on which the magazine is printed is embossed on both sides 
from stereot; plates, prepared by the blind themselves ; which 
method of printing has been for some time adopted in all the 
works, musical as Well as literary, published by the Association. 

THERE has lately been quite a faniine in the Cleveland district in 
the matter of Bilbao hematite ore. Several furnaces have in 
consequence been put upon slack blast, and in some cases have 
been charged with Cleveland iron-stone instead. The reason for 
this scarcity is that many ore steamers were detained by the 
stormy weather which has recently prevailed, and when that 
difficulty was ended, the neap tides which had set in prevented 
their egress from Bilbao. The same succession of unfavourable 
conditions happened twice over, which was certainly extremely 
unfortunate. Subsequently two large steamers got upon the 
“‘Saltscar rocks” at Redcar, and it was only after a third of their 
cargoes had in either case been thrown overboard that they were 
got off. 


THE WhiteStar Company has contracted with Messrs. Harland and 
Wolff, of Belfast, for the construction of vessels which, when 
delivered, will aggregate 60,000 tons and will cost nearly 
£2,500,000. In August last Harland and Wolff turned over to 
Ismay, Imrie and Co., the managing owners of the White Star 
Line, a new steel steamship, the Arabic, which has since arrived at 
this port, and the Coptic, which was delivered last month. Among 
the vessels contracted for is a sailing ship which, when completed, 
will be the largest sailing vessel in the world. Ismay, Imrie, and 
Co. have already expended £2,000,000 on steamships built in the 
yard of Harland and Wolff previous to the present year. An 
American paper says, somewhat regretfully, ‘‘ some time ago these 
noted builders were looking for a shipbuilding site on the Dela- 
ware river.” The American policy has probably since made them 
glad they did not find one. 

Since the Ring Theatre fire it has become necessary to reassure 
the public of the sufficiency of the means of public exit; and it is 
interesting to know the arrangements at so large a building as 
the Covent Garden Theatre. Here it seems that in addition to the 
grand staircase, there is one from street level to the first tier com- 
municating therewith, and two from the grand tier to the up 
boxes; one from Hart-street to the gallery, corsmunicating with 
another from a second door in Hart-street to amphitheatre stalls, 
The royal entrance is available for quick exit from the grand and 
pit tiers, and there is a large door in Hart-street opening into the 
pit entrance, giving four large passages to Hart-street, besides the 

ndentrance. Men are stationed to unlock all doors, if necessary, 
but the most important thing for the public to know is that a key 
is placed on each door in a glass case, which may be smashed to get 
the key in case of emergency, but we are not informed whether the 
doors open inward or outward. In case of obstruction in the 
streets, arrangements are made to enable all the visitors to go into 
the Floral Hall, Arrangements are also made for the easy exit of 
the artistes and others, and the gas-lights are supplied from 
separate mains. We are informed also that fire mains for fire 
extinction are fitted to every part of ths howse supplied from twe 
separate sources, one being tanks at ths top of the house, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveav, Rue de la Ba’ 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., 
LEIPSIC.—A. Twiermryer, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be —— by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 


J. C. (Neweastle-on-Tyne.)— There was no enclosure in your letter. 

Mov.per.—Mr,. Fletcher, of Warrington, can supply you with what you 
want. 

R. P. De W.— Your communication has been received, and an account of the 
work will be given early next year. 

ENnQuirneR.—The pump will discharge at each stroke something less than the 
contents of the working barrel. By working barrel we mean that portion 
of the pump traversed by the piston at each stroke. In your case the stroke 
is 6ft., the barrel 9in. diameter. The cross sectional area of a Yin, cylinder 
is 63°5 square inches ; this multiplied by 72, the number of inches in 6ft., 
gives 4572 cubic inches of water, or 2°64 cubic feet ; this multiplied by 16 
gives the gallons, viz., 42°24, Allowing for leakage past the piston and 
valves, your pump would probably throw 35 gallons per stroke. 

A. B. (Wexford). - We believe that the wheel cracked at the rim because the 
arms prevented contraction. The wheel rim is light and cooled quickly. If 
the boss is parted as we described, the rim can contract without Leing put 
in tension, by forcing the halves of the boss together. Theoretically the cure 
is not complete, because it does not provide for an all round contraction, 
but in practice the plan will be found quite succesaful. We have met with 
rare casez in which heavy Lumps of metal united the arm with the rim, 
Owing to a well understood cause, these lumps were unsound, and the 


unsoundness extending through the rim has led to fracture. 

J. D. (Plymouth).— We have already given particulars of The Destroyer. 
We reproduce some of them for your benefit here. Her length over all is 
130/t.,; between perpendiculars, 126/t.; beam, 12/t., depth of hold from 
base line to underside of deck, 11°3/t.; depth to intermediate deck, 8°6/t.; 
space between decks, 2°Oft.; displacement at 9ft. Gin. draft, 228 tons ; area 
of midship section, 107 square feet ; buoyancy to the inch at load line, 
50501b. The motive power consists of two 24in. cylinders by 20in. stroke ; 
steam pressure, 1201b, to the square inch ; two boilers, 65/t. grate surface ; 
heating surface, 3860 square feet. The gun is breech-loading, 30ft. long and 
l6in. bore ; weight of gun, 8 tons; weight of projectile torpedo and pro- 
pelling piston, 16201b.; charge, 121d, of prismatic powder, the air space 
surrounding the charge thirteen times the volume of powder. The er 
charge is fired by an electric fuse, the charge in the projectile torvedo being 
$40 1b. of gun-cotton, which is exploded by concussion. 


CAPSULE MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform us where we might obtain the 
necessary machinery for making tin capsules of the smallest kind, to 
work by hand-power ? MERCHANTS. 

Bi ham, December 15th. 


SLAUGHTERHOUSE FITTINGS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give us any information respecting the 
following :—What oon Wilson's”) tent dead meat trestles used in 
slaughterhouses, and the name and address of the manufacturers’? Also 
who are manufacturers of wheelbarrows with fluid manure scoop at 
front, and wheelbarrows with runners and tools for same, both of which 
are in slaughterhouses ¢ MERCHANTS, 
Birmingham, December 20th. 


SUBSCRIPTIONS. 

Tae ENGIneeEr can be had, by order, from any newsagent in town or country 
at the varwus railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Hals-yearly (including double numbers)... .. £0 148. 6d, 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue ENGInkER Volume, Price 28. 6d each, 

Many Volumes of Tuk EnGineer can be had price 188. each 

Foreign Subscriptions for Thin Pa Copies will, until further notice 
be received at the rates given oreign subscribers Paying in 
advance at the published rates will receive THE ENGINEER weekly and 


“free. Subscriptions sent by Posi-office order must be accompanied by 
of advice to the Publisher. Thick Paper Copies may had, if 
preferred, at increased rates. 

Remittance Fan Order. — Australia, Belgium, Brazil, British 
Colum! itish Guiana, Canada, Cape of Good Ee. Denmark, 

t, nce, Germany, Gibraltar, Italy, Japan, Malta, Natal, 
erlands, New Brunswick, Newfoundland, New South Wal 
New Zealand, Port , Roumania, Switzerland, key, 
it of oy aa Indies, China via Southamp- 
6s. India, £2 0s. 

Remittance by Bill in London,— Austria, Buenos Ayres, and a 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, pain, 
Sweden, Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Manilla, Mauritius, £2 58. 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all i 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 


paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of THz ENGINEER, 168, Strand. 
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THE UNITED STATES NAVY. 


_ Tue United States Navy is now, and has been for a long 
time, the least powerful d by any important nation. 
It would not be far from the truth if wesaid that for warlike 
purposes North America has no navy at all, and even for 
pene transport, and scientific purposes she has a marine 

orce quite inadequate to the performance of its duties, 
Congress has for many years manifested the utmost repug- 
nance to voting any money for expenditure on ships of war ; 
and, as a consequence, even the few comparatively strong 


vessels which the United States once are now more 
orlessinacondition of ruin. Inspiteof this, Brother Jonathan 
begins to talk about meddling in South American politics ; 
but to do this effectually he must have sound ships. It 
became evident long since that “something must be done,” 
and accordingly an Advisory Board was appointed last 
summer, and after investigating, deliberating, and taking 
evidence since the llth of July, it reported on the 7th 
of November to the Hon. William Hunt, secretary of the 
navy. The report was not made public, however, until 
recently. We have a copy lying before us, and its recom- 
mendations are worth notice. 

The committee, as we should call it in this country, was 
instructed to determine: (1) The number of vessels that 
should now be built ; (2) their class, size, and displace- 
ment ; (3) the material and form of their construction ; 
(4) the nature and size of the engines and machinery 
required for each; (5) the ordnance and armament 
necessary for each ; (6) the appropriate equipment and 
rigging for each ; (7) the internal arrangements of each, 
and such other details as might seem to nece! and 
proper ; and lastly, the probable cost of the whole of each 
vessel when complete and ready for service. The com- 
mittee very prudently began by ascertaining what ships 
the United States possessed before going further ; and they 
state that after careful investigation they found that of 
61 unarmoured cruising vessels now on the navy list— 
torpedo vessels, dispatch vessels, tugs, and sailing vessels 
excluded—but 32 either are available, or can be made so 
at a cost low enough to warrant the expenditure. Of 
these 32 vessels 24 are at present in commission in the 
squadrons, leaving a reserve of 8 for the relief of ships 
requiring repair, &c., or 25 per cent. of the whole number, 
“while throughout the world it is recognised that, in order 
to keep up the strength of a wooden fleet, a reserve of 50 
per cent. is necessary.” 

To secure this oa total number of unarmoured ships 
must be 79 vessels, making allowance for the fact that 
several of those now serviceable will not very long remain 
so. It will be well here to explain that the committee 
were not called upon to say anything concerning iron- 
clads; concerning such ships, however, they have 
expr an opinion, which may be stated here. 
The committee hold that Congress would not vote 
money enough for the construction of even a moderately 
strong ironclad fleet ; and that ironclads are not wanted 
by the United States in time of peace. They also point 
out that any ironclads which might be laid down now 
would probably become obsolete by the time they were 
completed, and that the greatest care would have to be 
taken in preparing a new design to prevent this result 
from ensuing. But the most suggestive and interesting of 
all the reasons given for the non-construction of ironclads 
is contained in the following passage :—“ Finally, no type 
of ironclad vessel could be developed intelligently without 
knowing what weight and calibre of ordnance was to form 
her armament. A most serious obstacle to the establish- 
ment of this element, and one that is not generally known 
in this country, is the positive uncertainty that at present 
an efficient ironclad armament could be procured other- 
wise than by purchase in a foreign market, which it is 
considered that the country would not permit. It would 
be decidedly inadvisable to arm any ironclad that might 
be built with other than what is known as high powered, 
breech-loading ordnance, nor would calibre of less than 
10in. be at all satisfactory for ironclad armament. It is a 
matter of great uncertainty whether the construction of 
an efficient, high-powered, steel, breech-loading gun of 
10in. calibre could be successfully completed in this 
country. This is not due to any ink of skill in doing the 
work, but in the great hesitation of founders to accept the 
risk of attempting to furnish such large masses of steel of 
the necessary qualities, with no previous experience in the 
work to serve as a guide; also in the total absence of the 
proper appointments or plant in this country to produce 
the masses required. Such plants can readily con- 
structed, but only at such a great cost as to deter manu- 
facturers from establishing them, since they could only be 
made remunerative by building heavy guns for this 
Government.” Comment on these statements is needless. 
It is not often that a Government committee is so 
thoroughly outspoken. 

The committee recommend the construction of thirty- 
eight unarmoured cruising vessels, These vessels are to be 
divided into classes according to their sea speed. The 
highest velocity to be attained is 15 knots in regular work, 
which probably means 17 knots on the measured mile. Of 
this type two are recommended to be built, with a displace- 
ment of 5873 tons; six should be 14-knot vessels of about 
4560 tons displacement ; ten should be 13-knot vessels of 
about 3043 tons displacement; 20 should be 10-knot 
vessels of about 793 tons displacement. Now it is by no 
means certain that the speed wanted can be got with the 
stated dimensions. The draught of water of all the shi 
is to be, for obvious reasons, comparatively small. The 
10-knot boats are to draw but Od ft. ; single screws only are 
to be used ; and the machinery is to consist of compound 
horizontal back-action engines of a type well known in our 
own Navy. The cylinders to be jacketted, the boilers to be 
of the English tubular type carrying 80 lb. or 90 lb. 
pressure. Some protection is to secured by coals, 
the rest by placing the engine below the water- 
line. To drive a ship of nearly 6000 tons at fifteen knots 
in rough weather, will require at least 6000 indicated 
horse-power. It is necessary that a cruiser shall be able 
to keep the sea for a long time, but 6000 indicated horse- 
power cannot be had for less than 120 tons per day. It is 
not easy to see how a ship of the stated dimensions could 
carry more than 1000 tons of coal, or enough for a little 
over eight days’ steaming. course the ship will not 
always steam at full speed, but the committee attach so 
much importance to speed—and the coast line of the 
United States is so vast, that it is prudent to provide for 
long high speed voyages—that we take them at their word 
and express a doubt that what they want can be obtained. 
To produce a 14-knot ship of 4500 tons is a much easier 
task, Less than 4000-horse power oncht certainly suffice 


to give her the requisite speed, and her consumption would 
po exceed prt 85 tons per day, or for eight days 
680 tons. But such a ship would as easily carry 1000 tons 
as the bigger vessel, because the smaller speed would 
render it practicable to use engines and boilers of 
much less s and weight. It is, however, not to 
be forgotten that either of these types will give the 
United States cruisers as large as the largest of our great 
American liners, and very —y as fast as all but afew of 
those most recently built. Eight vessels of the kind will 
constitute a powerful fleet, which would effectually de- 
molish the ocean trade of such a nation as England, unless 
astop was very quickly put to their proceedings. The 
smaller vessels are in every way of less importance, and 
would play but an insignificant part if a war broke out 
although they will no doubt prove very serviceable in 
time of peace. The ten knots boats are to be built of 
American timber, but the committee recommend that all 
the others shall be constructed of steel, and this notwith- 
standing “the greater cost of steel as a shipbuilding 
material, the lack of experience in the manufacture of 
steel frames in this country, and the experimental stage 
that steel shipbuilding is still passing through in Europe.” 
Briefly sated, the reasons given for adopting steel are— 
(1) the great saving realised in weight of hull; (2) the 
thea strength of hull; (3) the rapidly increasing 
success that attends the construction of steel hulls in 
Europe ; (4) the certainty that steel is in the very near 
future to almost entirely supplant iron in the construction 
of vessels; (5) the impetus that such a step, taken 
by the Government, would give to the general deve- 
lopment of steel manufacture in the United States; 
(6) the necessity that, when the ships recommended are 
completed, they shall in all respects be equal to, if not 
better, than any of their class in foreign navies ; and, 
finally, “ that for the reputation and the material advantage 
of the United States, it is of prime necessity that in this 
country, where every other industry is developing with 
gigantic strides, a bold and decided step should be taken 
to win back from Europe our former prestige as the best 
shipbuilders of the world.” 

e have not space to enter at length on the considera- 
tion of the special features of the proposed ships. It must 
suffice to say that it is intended that they shall have a 

werful fore and aft fire; and, in order fully to attain 
it, it is recommended that the fifteen, fourteen, and thir- 
teen knot classes of vessels be provided with projecting 
half turrets forward and aft, and recessed bow-ports, 
capable of permitting both head and beam fire ; that the 
necessary arrangements be made for permitting the instal- 
lation of a stern pivot- that shall command stern, 
quarter, and beam fire ; that channels shall be done away 
with, and the old style of standing cathead be replaced by 
a swinging davit. The committee is of opinion that solid 
metal rams should not be applied to the stems of vessels, 
but that their bows should be strengthened for ramming. 
The ships are to be armed with breech-loading guns of 
Sin. and 6in. calibre, and at least 26 diameters long in the 
bore. The fifteen-knot class of vessels will carry 359 tons 
of armament, the fourteen-knot class 280 tons, the thir- 
teen-knot class 161 tons, and the ten-knot class 32 tons. 
The ships are all to be provided with full sail power, 
the amount of sail surface not to be less than 
twenty-five times the amount of mid ship section. 
It is true that as the proposed ships will carry no armour, 
the naval architect will have a fair chance of securing 
desirable qualities. Yet we very much doubt if the 
United States or any other country can produce a full- 
rigged ship of 6000 tons displacement able to steam 
17 knots on the measured mile, and to keep at sea for a 
week at 15 knots, provided with an efficient armament and 
a full crew, stores, and provisions. We do not say that 
such a ship cannot be made, but we none the less think 
that the committee have not quite realised the difficulties 
to be encountered in getting what they want. These ships 
cannot be long and narrow like our nger steamers. 
They must havé good beam, in order that they may sail 
well, and, as is well proved by experience in this country, 
it is extremely difficult to combine fast steaming with 
sailing powers. Wecannot see that enough has been made 
of coal protection, and the introduction of an iron deck, 
shell-proof to horizontal fire, would prove of the utmost 
value. As the proposals of the Advisory Board stand, each 
og liable to be sent to the bottom by a single heavy 
she 


COMPETITIVE TENDERS, 


In our issue of September 30th we drew attention to 
some of the defects of the system of competitive tenders, and 
the interest thereby aroused is a sufficient proof how real 
these evils are felt to be. The Contract Journal, besides re- 

rinting the article, has several times returned to the sub- 
ject, and various correspondents have dealt with it in our 
columns. We feel, therefore, that no apology is needed 
for inviting our readers to join us in considering the 
question again, in the additional light thus thrown upon 
it. Ina former article we specially referred to two crying 
evils in the present arrangements of competitive tenders, 
the first being the appointment of the engineer as sole 
arbitrator of every dispute that may arise between the 
company and the contractor ; and the second, the general 
practice of ——. the lowest tender, quite irrespective 
of whether the work can ibly be done at the price 
or not. With regard to the first, it was suggested that 
some well-known engineer, not in the employ of the 
company, should always be named in the specification as 
referee ; and with regard to the second, that a tenderer, 
whose price was obviously below the fair value of the 
work to be done, should given the option of simply 
withdrawing it. 

We are glad to find that these proposals, which were 
not of course put forward as original, are already acted 
upon in some quarters. In our issue of October 21st a civil 
engineer of Glasgow states that his firm have long followed 
the practice of naming a separate arbitrator, but with the 
provision that no reference is to be permitted until the 
contract is completed. He points out that without this 
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mapas the contractor may delay the work indefinitely 
y constant appeals to the arbitrator, and also that no 
engineer likes to submit his work to the scrutiny of 
another during its progress. This provision seems very 
fair, and to have a direct tendency both to ward off 
disputes and hasten the completion of the contract. The 
only objection we see is that the question may turn upon 
some part of the work—e.g., the foundations of a lock— 
which cannot be examined when the job is complete. In 
such a case, however, there should usually be no difficulty 
in the engineer and contractor agreeing upon a statement 
of the bare facts of the case, which, being signed by both, 
may afterwards form the foundation of the reference. If 
this is impossible, then the arbitrator must be called in ; 
but he may still be asked to withhold his award until 
the contract is finished. The reserves under the contract 
must be made sutlicient to cover such contingencies, for if 
it turned out, on the award being given, that the con- 
tractor had been overpaid already, there would probably 
be some difficulty in recovering the amount. These, how- 
ever, are points which do not affect the principle itself, 
whose excellence is sufficiently shown by our correspond- 
ent’s statement that, after carrying out a large number of 
contracts on this system, they have never yet had to resort 
to arbitration. 

On the other point raised by us—the mode of dealing 
with an abnormally low tender—our correspondent’s prac- 
tice is much more liberal towards the mistaken tenderer 
than ours would be. He returns the schedule and quanti- 
ties, asking him to satisfy himself that he has made no 
mistake, and calling his attention specially to any particu- 
larly questionable items. We had only proposed to give 
him a general idea of how his tender stood, as com- 

with his competitors, and allow him the 
option of withdrawing it altogether. We cannot hel 
fearing that, if our correspondent’s system was accepted, 
unscrupulous tenderers, anxious for business, would 
purposely tender far below the mark, hoping thus to 
obtain a footing, and then, by a judicious discovery of 
errors, would raise their figures to just such an amount 
as would carry off the contract from their more honest 
competitors. We hold to the view that every man should 
feel the penalty of his mistakes ; and all we wish is—and 
as much for the benefit of others as himself—that he should 
not be mulcted to the very serious amount often involved 
in the carrying out of a disastrous tender. The 
danger we have mentioned would far outweigh, in our 
opinion, any slight advantage which the company 
might sometimes obtain on our correspondent’s system, in 
the actual rate at which the contract is finally placed. 
In fact the Contract Journal, in a recent number, 
appears to take exactly the opposite view. It states that 
in a recent competition for certain buildings at Hull, one 
tender was found to be £1000 less than any of the others. 
It is not stated what the total amounts were, but this 
difference seems to have been enough to startle the autho- 
rities ; and they, with a liberality rarely found ina public 
body, followed our correspondent’s system, and allowed 
the tender to be amended, to an extent, as is stated, of 
£700. Our contemporary considers that they should have 
held the unfortunate man to his bargain, being doubly 
careful to see that the work was strictly to specification, 
unless, by what is somewhat curiously styled a lapsus 
penne, some particular item should have been omitted, 
in which case he might have been allowed to supply it. 
We cannot coincide with either view. Knowing what is 
known by most people of the average English builder, he 
is about the last man we should wish to hold to a clearly 
disastrous contract, however close the inspection of the 
work might be. On the other hand, there is nothing 
which an average contractor so much loves as ap oppor- 
tunity to amend his tender ; and for that very reason such 
opportunities should never be given. In point of fact, 
when once the envelopes containing the various tenders 
have been opened, it is practically impossible to prevent 
the knowledge of their contents from leaking out, and being 
used unfairly to the advantage of somebody. If the 
authorities had simply given the man the chance of 
choosing whether he would do the work at the price 
quoted, or not doit at all, we believe they would best 
have consulted at once his interests and their own, what- 
ever the ratepayers might have had to say on the matter, 
which would be a good deal. 

We will now pass on to consider other features of the 
question. More than one letter, in our own and other 
columns, has drawn attention to the unfair practice of 
making the tenderer supply gratis the designs of the work 
he is to tender for. One case mentioned is that of the 
tenders for a screw dredger and hopper barges, in which 
the competitors had to send in full designs and estimates 
for no less than four different descriptions of plant, nothing 
being given them beyond a few leading particulars in each 
case. Here it is evident that the engineer would not, or 
could not, take the trouble to ascertain what would really 
suit his requirements, and therefore induced several 
dredging engineers to do his work for him, without even 
the chance of being thanked for it—the real contractor 
probably having the order safe in his pocket the whole 
time. A still worse case is that of a gasworks, from which 
invitations to submit designs and tenders for scrubbers, 
purifiers, &c., were sent out to a few selected firms. They 
complied, but heard nothing more, until, some weeks 
afterwards, tenders were advertised for the supply of 
scrubbers, purifiers, &c., for the same gasworks ; and on 
examining the designs and specifications they were found 
merely to be copies of those which these too confiding 
manufacturers had previously submitted. They tendered 
on the basis of these, but it is hardly needful to say that 
some other favoured individual carried off the order. 
The remedy for these and similar cases, which we trust 
are not numerous, can only lie with the contractors them- 
selves. So long as an idle or incompetent engineer can 
readily induce manufacturers to do his work for him, he 
is not likely to neglect the opportunity. The practice can 
be stopped only by the manufacturers making a stand 
against it, and this they can only do if they are united. 
Here we see once more the need and scope for a Society 


of Contractors, towards which it is to be hoped that some 
move may eventually be made. 

Another point on which much discussion has taken place 
is the relative value of the systems of open tender, of 
limited tender, and private contract. The Italian Rail- 
way Commission has lately reported on this subject, after 
examining witnesses on all sides. Whilst preferring 
public tenders in the abstract, they state that in 
practice they present many inconveniences, especially in 
the fact that middlemen are thus enabled to come 
forward and bid for jobs which they cannot them- 
selves carry out. These they often take at a price below 
their real value, trusting to the chance of sub-letting them 
at a small profit to some needy manufacturer. There is no 
doubt that this is a source of serious trouble where it exists, 
and that it does exist to some extent ; but it would seem 
easy to stop it by simply insisting that every tender shall 
specify the name of the firm and of the works where the 
contract will be carried out. A more serious difficulty with 
open tenders, in our opinion, is the opportunity it offers 
for weak and speculative firms to rush in and tender in 
the hope of business, without knowing anything of the 
real character of the work. Some such firm is nearly sure 
to quote the lowest price, often far the lowest. If this is 
accepted, there is endless trouble in overseeing the execu- 
tion of the work, and it is certain to be, after all, but in- 
differently done. Often it becomes necessary to cancel the 
contract altogether, and have the job completed elsewhere, 
to the grievous waste of time, temper, and money. If the 
tender, on the other hand, is declined, the speculator can 
seriously annoy the company by imputing partiality to 
it or its engineer, and thus bring discredit on the 
whole system, while the delay which is probably occa- 
sioned before the contract is finally settled gives room for 
the amending of tenders and other evils which we have 
already referred to. Hence, if open tender is to exist, it 
seems most desirable that there should be some means of 
exlcuding firms who cannot show that they are really com- 
petent to undertake the job. But between such a moditied 
system of open tender and a system of limited tender, in 
which the limits are made very wide, there is scarcely 
any difference, and it matters little in reality which 
name is applied. It is such a system of limited tender 
which the chief Italian railways seem to prefer, and 
which the report referred to apparently endorses, at least 
for important contracts. On this system, a railway 
company, say, would keep a list of firms to whom irvi- 
tations were to be sent when any particular class 
of articles was required ; but the list would be a long one, 
and additions could be freely made to it, whenever a fresh 
firm was able to show that it really possessed the facilities 
and plant necessary for that particular kind of work. 
This is practically the system adopted by many of the 
English railway companies, and we believe it works well. 
It differs essentially from the system of very limited 
tender adopted by some public bodies, where the orders, 
however large and however simple of execution, are 
divided over two or three firms alone. Wherever an 
engineer evinces a preference for such an arrangement, his 
employers may rest tolerably assured that he has very 
good private reasons for doing so, How easy it is to 
“work the oracle” may be seen from’ a recent very 
notorious instance. A colonial Government sent a re- 
quisition to England for a large order of steel rails, toa 
somewhat peculiar and very light section. Their repre- 
sentatives at home had, we will say, four names on their 
list, and four only, as makers of steel rails. Of these 
three were firms whose capacity and reputation nobody 
could doubt, and who were, or had been, actual rail makers ; 
but by a strange fatality, they had all more or less de- 
clined the light rail trade, and they were not likely to 
throw themselves into it again by quoting a low price 
for a single order. The fourth name was a country firm 
of engineers, quite unknown to fame, and it afterwards 
transpired that they had never rolled a rail in their lives, 
though they had often “thought of doingso.” At the same 
time it transpired also, or was rendered probable, that 
among those interested in this last firm were one or two 
of the official representatives of the Government in 
question. The resuit may be easily imagined. The 
last firm obtained the contract. Being totally unable 
to execute it themselves, they sought the assistance 
of certain large and eminent makers of steel rails, who, 
however, were not on the official list, and when, by some 
unexplained accident, an invoice from these makers to the 
contracting firm found its way to the Government office, 
it was found that the rails were being delivered to the 
contractors at £2 a ton less than the price which the un- 
fortunate colonists had been deluded into paying for them. 
The consequences may be guessed—charges, counter- 
charges, inquiries, commissions, resignations, and the 
casting of a flood of light upon the mysteries of colonial 
extravagance, 

From such a danger as this a company will be wholly 
free, if it is known that any respectable firm, in a good 
way of business, can without difficulty obtain a place on 
the list of contractors for any articles which the company 
may require, and which they are fitted to supply. There 
is no fear lest manufacturers should be slow to avail them- 
selves of such opportunities; and by such means the 
company will secure such an amount of competition as 
will ensure their buying their goods at the best price, 
and safe from jebbery, while they will at the same time 
be free from the devices of the mere adventurers of trade. 
It must be observed, however, that our remarks apply 
only to stores, tools, &c., in which there is no special 
difficulty of construction, and where the work will be 
easily supervised. In special cases, such as the perform- 
anceof tidal work in harbours, the constructing of appliances 
for new and special cases, &c., a company will do wisely to 
sanction its engineer’s applying to some contractor of 
high standing, whose qualificationsand experience mark him 
out specially for this particular employment, and to leave 
to him and to the engineer very wide discretion in settling 
the details both of the work and the payment. It is, of 
course, assumed that the company have confidence in 


their engineer, If they have not, the remedy is in their 


own hands; and the sooner they make use of it the 
better. 


NORTHERN LEAD MINING, 


PropaB.y the experience in the lead mining industry in the 
North of England is different to that of almost every other 
mining and metallurgical industry in the district in the year that 
is now so near its close. Most of the mining industries have 
recovered from the depression that set in a few years ago, so far 
as the quantity of the production is concerned, but they do not 
as yet seem to have recovered entirely the value of the output. 
But in lead mining, not only is the value but the volume of the 
production also far below that of a few years ago, in several of 
the districts that were amongst the most productive in the North 
of England. Especially does this seem the case in the great 
lead mining district of Weardale. There are in that district 
unhappy local differences that affect the industry, but that need 
not be indicated in detail here. It may, however, be stated that 
the great “W.B.” mines in Weardale have in the past been 
amongst the most productive in the world, the output having 
long been from 10,000 tons to 16,000 tons yearly. But since the 
dulness in trade set in, it has shown itself in the most marked 
form in that district, and during part of a recent year the mines 
were for a time entirely closed. 1t is rumoured that such a step 
is now again contemplated, though the statement has not yet 
been officially made. Still the fact that such a rumour has 
arisen, and the lesser output of the last few years, is enough to 
illustrate the great dulness of the trade in the district, 
and this at a time when there is in the south-west of the king- 
dom a very marked increase in activity in lead mining. The 
Weardale mines are the property of the Ecclesiastical Commis- 
sioners, and there have been once or twice statements made that 
it is the question of the “dues” payable to them that is respon- 
sible for the present condition of the industry. The question is 
worth the consideration of those interested in the trade. 
The North of England has long been the largest contributor to 
our production of lead, and the whole nation is interested in 
the conditions that affect its prosperity, and possibly prevent its 
further growth and development. 


THE ST. GOTHARD TUNNEL, 


WE have several times spoken of the difficulties with which 
M. Favre had to contend when he became contractor against 
much opposition for the construction of this tunnel, and of the 
obstructiveness by which even some members of the St. Gothard 
Railway Company prevented his commencement and proper 
progress of the work. Since the tunnel has been drawing 
towards completion the company has several times commenced 
and threatened to commence proceedings against the executors 
of M. Favre on account of its non-completion tv date. It is, 
however, completed long before the company’s lines are ready 
to work it. The tunnel company has thus gained an unenviable 
notoriety ; yet, according to the 7'imes Geneva correspondent, 
the company is again commencing fresh proceedings against the 
executors of the late Louis Favre, the contractor, for the 
recovery of the penalties which it alleges he has incurred by 
exceeding the time originally fixed for the completion of the 
undertaking. “The company has even gone the length of con- 
fiscating some of the securities lodged with them as caution. 
Considering that, inasmuch as the lines of access are not. yet 
finished, the company is in no way injured by the delay ; that 
the delay is due rather to its laches than any fault of Favre or 
his representatives ; and that Favre lost the whole of his 
fortune by the contract, this proceeding is regarded as harsh 
and unfair in the extreme. The press is unanimous in 
denouncing the conduct of the company, and there is a general 
demand fer the intervention of the Federal Council, who are 
empowered to settle all disputes arising out of the construction 
of the tunnel, to prevent the consummation of an injustice 
which would dishonour the whole country.” According to 
official figures the cost of this tunnel from first to last has been 
56,808,620f., or £2,272,344. 


AMERICAN LOCOMOTIVES IN AUSTRALIA, 


Tuat American locomotives are not quite all that they are 
represented to be by their builders seems reasonably clear. The 

uliarity about the American engine is, that so long as it is 
at work in the United States it never gets out of order, and can 
haul tremendous loads at high speeds; while out of the States 
it is hardly so good as a common English locomotive. From a 
recent number of the Australian Engineering and Building 
News, we learn that in New South Wales, American 
engines are not quite what they ought to be. The 
Baldwin Company of Philadelphia has, it seems, supplied 
thirteen locomotives, two being passenger engines of the same 
dimensions as those ordinarily in use, and eleven of the eight- 
wheel Consolidation pattern. The latter are designed for heavy 
goods traffic, and in point of power are the best in the possession 
of the Government. The cylinders are 20in. in diameter, with 
a stroke of 24in.; the driving wheels being 4ft.in diameter. “ In 
the language,” says our contemporary, “of perhaps the best autho- 
rity on these matters in these colonies, these American locomo- 
tives are ‘short livers.’ Everything seems to be made of cast 
iron, from wheels to steam chest domes, and wrought iron and steel 
are only broughtinto requisition where copper and brass are used in 
the English locomotives. Starting at the frame, we find bar iron 
kneed and bolted together in the most clumsy fashion to make 
that which John Bull makes out of solid iron, The wheels are 
of cast iron with steel tires, and among those which had been 
taken from the “cripples,” were two which had cracked right 
through the boss. Inside the boss of almost every wheel 
the metal is honeycombed, and upon looking at the axle- 
box, we find the same lamentable state of things.” 
We believe that some time ago a return was made to Parlia- 
ment of the performance of these engines, which was not satis- 
factory. In a little time it will be known whether English 
hands cannot turn out a better American locomotive than 
Americans themselves. The performance of Mr. Cleminson’s 
engines referred to in our last impression will perhaps clear up 
the point. 
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The History of Salt : with Observations on its Geographical Dis- 
tribution, Geological Formation, and Medicinal and Dietetic 
Properties. By E. M. Boppy, F.K.0.S. London: Balliere, 
Tindall, and Co. 1881. 

Tuis book has: the following in its introduction :—* The 
resent age is wonderfully productive of these eccentric 

ideas, while at the same time it is unhappily pregnant 

with the most unnatural and anti-healthful habits. The 
mystified authors take good care to run into the wildest 
extremes, so that their marvellous schemes and quaint 
devices—fortunately for their fellow-creatures—cause them 
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to be justly derided by the thoughtful, and disregarded 
by the sensible, though not a few are caught by the tinsel. 
The grotesque aberrations of thought which have so 
prolifically generated such an incongruous medley of 
medico-social phantasmagoria, though considered by their 
promoters as wonderful scientific projections, are rendered 
more ridiculous than they really are by their wild and 
unreasonable denunciations of those who do not happen to 
coincide with their farcical puerilities and whimsical 
crudities ; and their intolerent with 
more zeal than discretion, promulgate their doctrines with 
voluminous additions and preposterous assertions—mentis 
gratissimus error.” After this expectation is tiptoe, and 
we are informed, as might be expected, that, “owing to 
the peculiar and incomprehensible prejudices of those who 
labour under the false impression that they are wiser and 
more discriminating than others, and who became propor- 
tionately obstinate in their notions, we shall endeavour to 
bring forward undeniable evidence in support of our 
arguments, though it is possible they may neither acknow- 
ledge that they are wrong, nor admit that their precon- 
ceived ideas prevent them from arriving at an unbiased 
conclusion.” Mr, Boddy will therefore probably think 
that it is owing to the “incomprehensible prejudices of 
those who labour under the false impression that they are 
wiser and more discriminating than others,” and their 
resulting obstinacy, that readers will say they cannot 
understand the annexed, which follows the remark of Sir 
C. Lyell, that sea-water finds access to volcanic foci, and 
Sir Humphrey Davy’s observation, that salt was deposited 
from Vesuvian lava. Mr. Boddy says : “ But for all that, it 
does not prove satisfactorily that salt is solely the result of 
volcanic agency and indirectly from the sea, because there 
is not the slightest trace of the remains of marine organisms, 
unless they are totally destroyed and obliterated when it 
is in a state of fusion. If so, it is more conclusive that 
salt, such as we find it, is solely due to volcanic force.” 
Further on we are informed that rock salt appears to be 
the result of voleanic agency ; but that “ salt is not subject 
to geological laws, by reason of its being confined to no 
particular strata, and by the absence of organic remains ; 
and that it is not derived from sea-water, because there 
are no marine organisms to be found in it. That though 
it may have a pristine source, it has—though it may appear 
paradoxical—a dual inchoation, by its being found as rock 
salt, and by its being present. in sea-water, and, as I have 
stated, in a condition of immaturity.” When he wrote 
this book, Dr. Boddy seems to have forgotten that he was 
not amusing his infant patients. 


A New Method of Graphic Statics Applied in the Construction of 
Wrought Iron Girders. By E. Otanprr, A.M.LC.E. Vol I. 
London: E. and F. N. Spon. 1880. 


Tus book is a step in the right direction, the intention of 
the author being to show by drawings of real girders and 
diagrams, the practical application of the graphic method 
of determining stresses as assisted by the elementary 
formule for finding strains, such as those at the centre of 
the top and bottom flanges. The explanation belonging 
to each working drawing, and the diagrams relating 
thereto, is given on the sheet therewith. The explanation 
is not, however, sufficient or clear in many instances, and 
there is a too general assumption that graphic statics is 
completely understood by those who may want a book 
which proposes to show their application in a practical 
manner. The explanation is written in a way which 
suggests that the author is under the impression that he 
has previously given a general explanation to his readers,and 
herein only takes it up in a more detailed fashion. Thus it is 
necessary for anyone who studies the book with the inten- 
tion of applying the author’s methods to a girder, of which an 
example is given, to consider here fas there what the 
author means, and this can only be found out by those 
having so much previous knowledge of the subject that the 
book would be almost unnecessary to them. There is, 
moreover, much too little information given on the pre- 
liminary steps by which a designer obtains the necessary 
sectional areas as affected by the weight of the girder 
itself. In practice usually, the load to be carried, the type, 
and leading dimensions are given ; the strains are then taken 
out as for a girder of no weight ; the sectional areas are 
then determined and the weight follows, Having now 
this permanent load, the strains have to be newly deter- 
mined, and the sectional areas reapportioned. Where the 
girders are large this oe must be repeated several 
times, To some extent this is obviated as respects girders 
of the types for which working drawings are given, but it 
is so seldom that a girder is wanted that is identical with 
these - relation of dimensions to loads, that the assistance 
is per -not as great as it at first appears, To 
be anor useful to the student, as this book 
proposes, the author should take one of each of the 
several most used types of girders, and describe every step 
from beginning to end of the process of finding strains 
and determining sectional areas, just exactly as he would 
describe them to an intelligent pupil with practical know- 
ledge standing by his side, and asking the why and 
wherefore for everything while he performed the 
whole operation, or, in fact, just as he would mentally 
describe it to himself as he proceeded step by step. Mr. 
Olander’s book takes a place ee ure graphic statics 
and descriptions of executed girders, — it does not do 
what we have above described, and for a book that will do 
it there is still room, but there are few who could write it. 
It requires two to do this—one who knows how to obtain 
all the strains, and the other who has just enough of this 
knowledge to know that he does not know. 


Mr. Olander gives tables of the sectional area of rivet 
holes, or rather the amount by which the sectional area of 
plates of various thicknesses is reduced by rivet holes of 
different diameters, In these tables the holes are taken as 
= larger than the rivet, whether the latter be lin. in 

iameter or only gin.; or, in other words, the reduction of 
area for rivets of the latter size is too high by nearly 
15 per cent, 
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GEORGE EDMUND STREET. 

In recording the death of Mr. George Edmund Street, R.A., 
we chronicle the loss of one of our greatest architects, one who 
has designed some of our finest pieces of modern architectural 
work, and who has gone from among us, at fifty-seven years of age, 
while his greatest work is yet unfinished. Mr. Street was born 
at Woodford, Essex, in 1824, and educated at the Collegiate 
School, Camberwell. His architectural studies were begun under 
Mr. Owen Carter at Winchester, and completed under the late 
Sir George Gilbert Scott, with whom he remained five years. 
Like his master, Mr. Street adopted the Gothic style in the 
buildings he erected, and the numerous essays and lectures which 
he has written upon architecture have all been directed to illus- 
trate the history and principles, and promote the progress of that 
style. His principal literary efforts are “The Brick and Marble 
Architecture of North Italy in the Middle Ages,” 1855 ; and 
“Some Account of Gothic Architecture in Spain,’ 1865. Mr. 
Street has for many years been largely engaged in the work of 
erecting and restoring churches and other ecclesiastical buildings 
all over the country. As a restorer he showed remarkable ability 
as well as educated taste, and hence he was most successfully 
conservative in his work of this class). Among the most promi- 
nent of his buildings may be mentioned the Cuddesden Theological 
College, the chapel and schoolrooms of Uppingham College, and 
the new churches at Bournemouth, Garden-street, Westminster ; 
St. Philip and St. James, Oxford ; St. John, Torquay, All Saints’ 
Clifton ; St. Saviour, Eastbourne; St. Margaret, Liverpool; and 
St. Mary Magdalen, Paddington. Among his restorations may 
be noticed the churches of Eccleshall, Wantage, Uffington, in 
Berks, and Stone, in Kent, and Jesus College Chapel, Oxford, and 
lastly, but. by no means least, the South transept of York Minster. 
He was also the architect of Lord Crawford and Balcarres’s house 
at Dunecht. Perhaps his most considerable work in church 
building was the erection of the nave of Bristol Cathedral in the 
Early English style. He was also engaged upon the restoration 
of the nave and building of a new choir in Christ Church 
Cathedral, Dublin, and on building a new synod-house in con- 
nection with the Cathedral for the Irish Church. But in 
London Mr. Street's reputation will mainly rest upon the Royal 
Courts of Justice in the Strand, now approaching completion. 
He was appointed architect of this great building in 1868, 
after a competition in which the most famous architects of 
the day, including Sir Gilbert Scott and Mr. E. M. Barry, 
took part. Although a great deal still requires to be done 
before the interior of the building is finished, the outer 
shell is fairly complete, and the public are able to judge of the 
imposing effect which the Royal Courts will present as they are 
approached from the Strand. The French form of Gothic 
which has been adopted by Mr. Street in these courts is 
unfamiliar in England, and gives them a character of their own. 
It is said that he made over 1400 drawings for this structure 
with his own hands. Mr. Street was appointed in 1850 diocesan 
architect to the diocese of Oxford, and he subsequently filled 
similar posts in the dioceses of York, Ripon, and Winchester. 
He was a Fellow of the Institute of Architects, of which he has 
been vice-president, and a Fellow of the Society of Antiquaries, 
and of other societies. In 1866 he was elected an Associate of 
the Royal Academy, and was advanced to be a Royal Academi- 
cian on June 29, 1871. He was also a member of the Imperial 
and Royal Academy of the Fine Arts at Vienna and a Knight of 
the Legion of Honour. 

We believe that his remains will be laid in Westminster Abbey 
on Thursday next. 


LIVERPOOL ENGINEERING SOCIETY. 


TIDES AND TIDAL SCOUR. 

Ar the thirteenth meeting of the session, the second part of the 
paper on ‘‘ Tides and Tidal Scour,” by Mr. Boult—an account of 
which has already been published—was read by the author. In 
the discussion which followed the paper, Mr. A. G. Lyster observed 
that the two chief instances of the formation of bars occur—first, 
in the case of rivers highly charged with detritus, which is held in 
suspension so long as the velocity of the river is maintained in its 
natural channel, but which becomes deposited when the force 
of the stream is dissipated by the waters of the ocean and the 


opposing action of its waves; secord, where the tendency of 
prevailing winds is to sand up the mouth of a river, which again 
works for itself a passage through the opposing barrier, and 
eventually brings about a balance of forces which developes a 
so-called bar at its mouth. The action and treatment of both 
these inst largely depends upon the fact that water, flowing 
at a certain velocity, produces considerable mechanical effect, so 
that, in the condition described, it is eapable of abrading and 
holding in suspension solid matter in proportion to its velocity, 
and when fully charged its effective or abrading powers vanish, 
and any subsequent diminution in its velocity is attended by a 
corresponding deposition. The Mississippi is a river of this class, 
which has been deepened by the skill and energy of Mr. James 
Eads, whose advice was only recognised and carried into effect 
after a lengthened struggle, and the execution of which was 
attended by complete success. This river, highly charged with 
detritus, terminates in three mouths or passes, and the plan of 
operations consisted in selecting one pass and constructing jetties 
on each bank, the entrance of the other passes being secured from 
scouring action by sills across their beds. By this means the 
outflow in the one pass was confined within narrower limits; a 
higher velocity resulted, and the deepening of the channel took 
place. The jetties were so arranged as to determine the course 
and action of the river current at an angle with the littoral 
currents, the effect of which was to largely reduce the bar, and 
cause the detritus to be deposited to seaward, instead of forming 
a fresh bar further out. On the correct determination of the 
external or counteracting forces depends, almost entirely, the 
success of such a scheme. The means adopted to carry out the 
work were specially suited to the circumstances and locality of 
the undertaking. No stone was handy, but in the neighbourhood 
of the pass there were large fields of rushes, whigh were plaited 
into wooden frames, so as to form mattrasses; and these were 
subsequently floated out and sunk in position, in a sufficient 
number of layers to attain the required Reight. After a lapse of 
time they became silted up, and formed a very cheap and effective 
form of jetty. The ote accomplished by these jetties may be 
described as follows:—A channel was scoured throughout their 
length, and into deep water, of 31ft. in depth, where before 
there existed in places only 10ft. of water, and a removal of 
7,607,151 cubic yards of material was effected. When we look at 
the enormous tract of country — twenty-four times the size of 
England—which depends on the Mississippi as the natural outlet 
for its trade, we shall be able to form some idea of the magni- 
tude and importance of the result obtained. Among other 
interesting instances of the improvement of rivers by artificial 
means may be mentioned the mouth of the Danube, by Sir 
Charles Hartley. An entirely novel theory in this direction is 
that advanced by Mr. Knapp, of New York, which is now being 
carried into eftect for the removal of the bar at Sandy Hook. 
On the supposition that the bar is caused by the neutralisation 
of the river current by the wave action in the open sea, and the 
consequent deposit of the detritus held in suspension, he suggests 
the destruction of the wave force by building an artificial bar to a 
convenient height for the sage of vessels. The detritus, he 
argues, will thus be borne [coal past the bar, and carried away 
by the littoral currents. Without the data to criticise in detail 
the theory advanced, it is probable there will be a tendency for 
the bar to reform outside the false bar; in addition to which, a 
construction of this class in deep water, and in an exposed situa- 
tion, must necessarily be attended with serious difficulty and 
expense. The interesting phenom .a offered by our own river 
Mersey cannot now be discussed ; but this river may be considered 
to come uader the second class of bar formation referred to. 

A vote of thanks to Mr. Boult for his able and interesting 
paper, and to Mr. Lyster for his remarks, was carried unanimously. 


BESSEMER BLOWING ENGINES FOR MESSRS. 
STEEL, TOZER, AND HAMPTON. 


Messrs. W. AnD J. GALLOWAY AND Sons, of the Knott Mill 
Ironworks, Manchester, have just completed for Messrs. Steel, 
Tozer, and Hampton, of Sheffield, a pair of blowing engines, 
which are by far the largest of the kind yet constructed for 
Bessemer purposes. These engines, of which we give an illus- 
tration on page 458, have steam cylinders 54in. in diameter, 
while the blowing tubs are 72in., with a stroke of 6ft. Since 
their erection at Messrs. Steel, Tozer, and Hampton’s works, 
these engines have been blowing against a pressure of 30 1b. to 
the square inch. It will be seen that they are on the condens- 
ing principle, and are fitted with expansion gear adjustable by 
hand. The valves of the blast cylinders, we may also add, are 
constructed and arranged on Messrs. Galloway’s well-known 
patent system, which has already been very extensively adopted, 
and which we may state has given general satisfaction. 


POCOCK’S WATER METER. 


THE engravings on the next page illustrate a new form of water 
meter which possesses several novel features. It is a positive 
meter, and seems in every way calculated to give accurate 
measurement, and to consume little or no power to work it, 
and from the nature of its construction, it cannot stop if water 
is passing through it, even though the quantity may be only a 
few gallons in twenty-four hours. In our illustrations Figs. 1 
2, and 3, are respectively a perspective and a plain view of the 
valve and its mechanism, and the other figures the construc- 
tion of the meter, which is as follows :—Three single acting 
diaphragms A A’ A?, impervious to water, actuate a single crank 
PDE, thereby working a three-way single slide valve J by 
means of an excentric F. BB are thrust rods from the dia- 
phragms to the crank. CC!C®? are radius rods which are 
hinged at one end to the meter case, and at the other to the 
diaphragms to ensure the parallel working of the latter. W is 
the worm which is driven by a stud projecting upwards from 
the top of the valve, and K is the index or counter. Upon 
entering the meter the water passes directly into the inlet or 
valve chamber H, and thence through the ports in the valve 
seating, successively into the chambers formed between the 
diaphragms and the meter covers, and which are the measuring 
chambers. By its pressure upon the diaphragms the water 
pushes them towards the centre, one after another, thus causing 
the continual rotation of the crank, which in its turn works the 
valve, making thereby the proper communications between the 
inlet chamber and the measuring chambers, and between the 
latter and the outlet. In the sections the crank is at a 
dead point in relation to the diaphragm A’, the chamber A? 
being full of water and momentarily disconnected with both the 
inlet and outlet, previously to its being opened to the outlet. 
The chamber A is in full connection with the inlet chamber, and 
consequently the inlet pressure of the water is acting upon its 
diaphragm A, thrusting it towards the centre of the meter, and 
causing the crank to revolve in the direction indicated by the 
Farrow. The chamber of A? is in connection with the outlet 
chamber, which is the central portion of the meter, and the 
crank is pushing the diaphragm A* outwards from the centre, 
and thereby forcing the contained water into the outlet chamber, 
and thence away through the outlet. 

It will thus be seen that the inlet pressure only acts upon the 
internal walls of the chambers, and consequently only upon the 
inner side of the diaphragms. The diaphragms are made 
up of a large number of segmental brass pintes hinged to and 
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HORIZONTAL SECTION 


radiating from a central disc, and are lined with red vulcanised | 8 rm ui 
india-rubber to make them impervious to water. The whole of , supplied many of these motors, both in this country and abroad, 
the working pressure, that is the difference between the inlet | which are giving the greatest satisfaction in every case, and range 
pressure and the outlet pressure, is thus borne by the metallic | in size from 2 to 30-horse power. One of the largest size was 
diap! and nope whatever by the india-rubber. As the 
india-rubber is not subjected to strain, is protected from atmo- | 
spheric deteriorating influences by being immersed in water, and | 
as it moves but a very short distance to and fro it may be | 
supposed to last a long time. The valve mechanism is exceed- | 
ingly ingenious. Although actuated by a rotary moving part, it | 
is a perfect three-way slide valve, the edges of the slide being | 
kept parallel with the ports by the very simple parallel motion | 
shown at Figs. 1, 2, and 3. The motion given to the valve tends to 
keep it flat, and not, as in the case of rotary valves, to wear it | 
convex on the face on account of the greater motion at the | 
periphery than at the centre. In the meter there are no springs, | 
and only one stuffing-box, namely, that through which the | 
spindle passes from the inlet chamber H to give motion to the 
index. This spindle, however, is ground into its socket, has a 
very long bearing, and only makes one revolution for the passage | 
of sixty gallons of water. The diaphragms, though much thinner | 
than shown, are made to withstand from 150 Ib. to 200 Ib. per | 
square inch, or 350ft. to 450ft. head, though they seldom have 
to sustain more than a small proportion of the inlet pressure. | 


BAILEYS HYDRAULIC PUMPING AND 
HAULING ENGINE FOR MINES. 

Messrs. W. H. BarLey anv Co., of the Albion Works, Salford, 
Manchester, have recently been successfully engaged in applying 
the Haag’s patent water motor, of which they are the sole 
makers, for pumping, winding, and hauling up inclines in mines, 
quarries, &c. The water for driving these motors is obtained by 
tapping the rising main, and the exhaust water is run back to the 
sump, from which it is again forced back into the main by the 
pumping engine. Thus the pumping engine, which is generally 
capable of lifting considerably more water than is made by the 
mine under ordinary circumstances, is in reality the prime mover, | 
the water is the transmitter, and the water motor is the con- 
verter of this surplus power into the rotary motion suitable for | 
the above mbject. There can be no doubt that in mines where 
such surplas pumping force exists, water is the most economical 
medium for carrying power to the remotest parts in a mine, | 
seeing that the duty of a pumping engine in converting fuel | 
into power is the highest attainable by any motor, and in con- | 
junction with Haag’s motor much higher than can be obtained | 
by compressed air ; that is, with an additional ton of coal used in 
driving the pumping engine for the purpose of circulating the 
water below, as much power is obtained as with several tons 


LAND 


Messrs. W. H. Bailey and Co. inform us that they have now | smaller one, has been at work for the last four years hauling\ coal 
in the Lever Edge Coal Company’s mine at Bolton ; whilst 
others are in similar uses in limestone and stone quarries. One is at 
the Penmaenwawr Slate Quarries, North Wales, belonging te 


Mr. A. Darbyshire ; one at Messr 
T. Dixon and Sons, of Whit 
haven, These work at a wate. 
pressure ranging from less thar 
40 lb, to 200 Ib. per square inch. 
The accompanying woodcut is 
from a photograph of a hauling 
engine very recently made by 
Messrs. W. H. Bailey and Co 
for Messrs. Leonard, Boult, and 
Co., Easton Colliery, Bristol. 
This engine is for the purpose of 
underground hauling, andis made 
to work at a water pressure of 
about 460 lb. to the square inch. 
They have thus gained a varied 
experience, which has enabled 
them to still further consider- 
ably improve this motor for 
the above purposes. The ac- 
companying woodcut so clearly 
shows the principle of this 
engine that further description 
is almost unnecessary, beyond 
remarking that the peculiarity 
mainly consists in the arrange- 
ments of the water ways, which 
is such as to enable these 
motors to run at a higher speed 
than any other of the type, and 
this, too, with an efficiency, 
Messrs. Bailey state of fully 86 per 
cent. of the theoretical power in 
the water. From the illustra- 
tion it will be seen that the 
motor is in fact a horizontal oscil- 
lating engine. The cylinder 
oscillates on massive trunnions on 
an equally massive bed contain- 
ing the waterway, whilst in the 
trunnions are formed the ports 
for regulating the flow of t the 
water. There are no excentrics, 
rods, links, nor slides of any 
description ; in fact, the engine 
has only three movable parts, 


expended in the compression, and the use of air as a motive : 1 
made for Mr. Hussey Vivian for his celebrated nickel silver mines | viz., the piston rod, the cylinder, and the crank axle, and all 


power. Regarding first cost, such water power is likewise far 


more economical than air, the cost of the water motor aver- in Norway, and is used for winding and pumping; one of a 


aging less than half that of an engine suitable for driving with J u 
Colliery for hauling underground a load of 34 tons up an incline | some and substantial design 


power is used by Mr. G. N. Newdegate at his Nuneaton | means for continuous lubrication. 
, and from its simplicity and com- 


these are adjustable in their bearings, and provided with 


Throughout it is a hand- 


air, whilst the outlay for an air compressor and engine to drive it : 
of 400 yards, having a rise of one yard in six ; another, but | pactness is eminently suitable for underground work. 


is very considerably less, 
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OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE firmness of last week’s markets in Birmingham and Wolver- 
hampton had in no respect given way to-day and yesterday. A 
fair extent of business was again done at advanced rates for forward 
delivery, but there were only few sellers who would book forward. 
They were fewer than a week ago. Firms who have six weeks’ ‘" 
work before them are content, and the majority are in that condi- era 
tion. The men this week are working with close application, and one 
there are concerns whose mills have in the past four weeks turned 


Next to the Central Station on the Franz Josef’s Quai, the | Continuous circuit of trains on the inner ring. As in the case of : 
THE VIENNA CIRCULAR RAILWAY. Aspern Station, from its position in the city, and owing to its | the ordinary elevated stations above described, the booking- yf 
No. III. significance as an exchange station from the Nordbahn and | Offices are all on the ground floor, one at either end, respectively S 
In our last impression, on page 436, we gave illustrations of two | Praterstrasse on one side, and from the Verbundungs Bahn, Wien | for the town and Leopoldstadt passengers. With the exception ay 
types of stations on the Vienna circular railroad. In a succeeding | Aspang Railway, Arsenal, States Railway, and Southern Railway of the space occupied by the booking-offices, and the approaches 
impression we shall give additional illustrations. This week we | on the other wid, is the most important one on the whole line, | t© the staircase, the whole of the covered area underneath will 
be free to bee ye The greater part of the structure occu- 
pies a piece o’ ground between the ordinary watercourse 
‘i Die of the river Wien and the left bank. A quay wall will be built 
Pas | outside the line of the outer row of columns supporting the 
river, and the space at the back filled up 
the Ringstrasse. 
ig. 23 shows the general elevation of the building, in- ‘ : 
© | | tended to be alike on both sides. The platforms ” are : * 
| | y provided with the usual offices, and the continental indis- 
“yy | pensability, a refreshment room on either side. Arrange- adil 
AK | ments have been made for station master’s office and offices Saks 
$ | for porters, guards, and police. Hydraulic lifts are pro- A 
vided for _ passengers’ luggage, postal arrangements, &c., as 
¥ | it is the iniention of the Government to build the New Central i 
| Post-office in the immediate neighbourhood, and it is n 
J | | to make provision for the intended improvements. Turntables 
: | | | ual /\ \and sidings have been provided for the emergencies of spasmodic 
g | | traffic, such as is likely to occur on Sundays and holida: 
F : | Fig. 24 is a cross section of the building showing the relative 
é | i | yin 2 7| | position of platforms, the proposed Quay wall on the river Wien, se 
| | | ¢|rao™ ava EA 4 and the style of roof intended to cover the whole station in one 4a 
We give in the diagrams A, B, and C, the strains on various 
H standard girders, the particulars of which accompany the blocks. 
TRAINS’ , / GROSS CIRDERS 
Shacks” pp 
WA Sr. \ 
‘9 a w* w* w? wi 
SCALE OF CIRDER DIACRAM wens \ 
9 i 3 1 z 1 1 1 '5 1 1 \ / \ 
Moments of Forces, SCALE OF STRAINS IN BRACES Strains. A \ . 
2 30 TONS = loads x secant 45° 40’. / \ 
g | ig. | ag, | a 
: 
| | SCALE OF STRAINS IN FLANCES | Bars. | 2 Q 
OF FORCES ON RAIL» ‘MOMENTS OF FoRCES ow Rait., 
16 2°38 38°08 88°08 51°372 | A BEARERS T0 17.3SPAN BEARERSTO MAIN CIRDERS 2355" 
16 Moving load per metre, 406 x 23'8 (8) = 118 tons; static | 4708 — B \ 
16 | 114-24 | 928-48 load = 42 tons; total load = 160 tons; concentrated at each sa-ees c 
16 | 9°52 | 15232 380°80 apex = = 16 tons; length of girder (L) = 24°40 metres ; 29°176 +556 D ‘SCALE OF GIRDER DIAGRAM 
8 | 11°90 | 95:20 476-00 span (S) between centres of pressure on piers = 23°80 metres; | E 
_. depth (D) between centres of gravity of flanges = 2°32 metres, « 
Tension (—). Loads on braces in tension. Compression (+). |Maxm. | Max. Sum when The moments of forces on rail bearers are taken when one 
Braces in compression, $$ ~~ _____ -| load | load __ fully wheel of the heaviest axle is on the centre of the span of the = 
| Bars, | Weights, | | | We | Ws | We | Wr | We | We | | 
The strain on bars in compression —— —— —__|____—__ — irders. 
exactly the same in amount as that of | Mo —4°13|—3°54 2°95 —2°36|-1°77 -1°18|— 26°55 | — Strains on Cross Girders. 
corresponding bare in, tension, but oppo- { Static ../-1'89 —1°68 — 9°45 | — } - 36-00 = (108d from two locomotives .. 50°00 tons. 
| ! 
shows strains on. all the inclined bars, | @ { Moving .. + 2°96) + } | Main girders 
both tensional and compressional, in one- Static °21 —1°68 —1°47}— 1°26 —1°05 — °68 — °42,- 7°85 | — of 17°5m. span Load concentrated at each point = 1400 ,, 
half of the girder. The strains in the | Moving ...+ *59 +1°18 -3°54 -2°95 —2-36 -1°77 -1°18 °50 -16°52 41°77 Length of cross girder.. .. .. .. 8°00 metres. 
other half are obviously similar. | The { Static -1-05 — — 5°25 — } -20°00 5 (depth of cross girder incentre .. 009 
receive only a s In due to Mo “59 +1°18 41°77, -3°54 —2°:5 —2°36|-1°77 —1°18 —12°39 43°54 ‘lhe weights d for estimating the forces on the 
clined braces whose apices are in top | Moving ..|+ *59,+1°18 +1°77/+2°36, - 2°95 —2°36|—1°77 -1°18 — +59 — 8°85 +5°90 for determin- 27 on first axle 12 tons. 
Distance apart of centres of axles 1°4 metre. 
£ ( Load from two locomotives... .. 44°80 tons 
3 \ Load from weight of structure .. 5°00 ,, 
of 23°8m. span. Load concentrated at each point = 12°45 ,, 
Length of cross er.. .. .. .. 8°00 metres 
5 (Depth of cross erincentre.. .. 0°69 ,, ee 
! 
THE IRON, COAL, AND GENERAL TRADES Bi : 
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Fig 


BRA out more iron than in any month in their history. 
TATICX o ee Perhaps the most satisfactory feature of the week is a revived 
demand for boiler plates of an excellent Throughout 
Ss A most of the year the mills of this class have been very short 
D O of work. Now, however, instances might be cited in which they 
we wt w? w? w' are full of work, and are likely to remain so. The plates are for 
wo 3 SSCALE OF GIRDER DIAGRAM 3 METRES home consumption mainly. They are needed for works’ and mill 
extensions, in which this and the Manchester district are alike 
SCALE OF STRAINS IN FLANCES r conspicuous. 
Moment of Forces, re re ee ee 200 TONS Strains. : The next most satisfactory indication is more spirited buying by 
: ; ___ Load x secant 41° 26’. United States consumers. m these cabled inquiries for quota- 
3 8 , gs | tions by cable have come, and the inquiries have been followed by 
2 | | Bars orders makers’ terms. Nor have such transactions been 
3 D | $e * | | exception 

Moving load per metre, 5-43 x 17°5 (S) = 95°0 tons; static Oe 
20°50 | 2:917 59°798 | load = 28°0 tons; total load = 123°0 tons; concentrated at 34"224 | A || 
| apex 32% = 20°5 tons; length of girder (L) = 18°25 | | and they are prepared to give slightly batter prives, 
20°50 5°834 119°596 |179°304 | ig 6 ’ gt 22°299 B To-day—Thursday—large consumers of pigs were desirous to get 

| metres; span (S) between centres of pressure on piers = their orders accepted, some of them for 1000 tons inaline. They - 
10°25 | 8750 89°687 269°081 | 17°50 metres ; depth (D) between centres of gravity of flanges, 127182 3727 C || were ready to give from 1s. 3d. to 2s. 6d. a ton more than the 
| = 1°70 metres, would have given three weeks and a month ago, yet were still hold 
ing back from giving the prices to which the iron has risen in the 7 ti 
Tension (—). (+) Compression. day at, in a féw cases, 52s. 6d. per ton. Generally the current “ae 
Braces in compression. Loads on braces in tension. Maxm. Maxm. Sum uotations for less valuable brands of the same district’s make were i 
1 load | when fully 4 
Bars. |Weight.|_ W'. | Ww) Wa) We loaded. rom 50s. to 52s. 6d., but business was not pushed. For Welling- 
The strain on bars in compression is exactly the same =—— a brough iron quotations were withheld. The Lilleshall Compan; 
in amount as that of corresponding bars in tension, but, J |Moving —6°595|— 5-276 —8°957 —2°638 -1°319  -19°785 _ ‘ still quoted £3 5s. for prompt delivery in small lots ; but for forw: 
shows — { Static )-1°945)-1°556 - 1-167 “778 5°835 25°620 delivery they required next quarter’s quotations, which areasyetinde- 
nelin rs, both tensional and compressio: finite. Barrowand Tredegar hematite iron, sold, the latter for foundry 
in one-half of the girder. The s *819, —5°276 -3°957,—2°638 - 1° -138° 
are obviously The cor the other bail { ~15°372 use mainly at 75s. per ton. Less money would not be taken, and there 
strain die to half the concentrated weight pass was a renewal of the intimation that these quotations for 
through for distribution to the inclined braces whose | g { |Moving |+1-319 +2°638 ~3-957 -2°638 -1-319 — 7-914 | +3-957 . delivery in this district are unlikely to prevail after this quarter 
apices are in top flange. | { Static |+ °389-+4 ‘778 -1°167,- ‘778 — °389 — 1°167 — \- 5°124 | has run out in respect either to Bessemer or to forge and foundry 


a — Wellingsworth iron was to be had at a little under ge 


give diagrams and particulars of the girder strains. In our engrav- Its juxtaposition to the Ringstrasse, Aspern Bridge, Radetzky | 22% O4., though that was the open. market, quotation. | The same § 
ings of last week Fig. 20 isa large lateral section of the station on | Bridge, the Franz Josef Barracks, and the Museum of Art, | made at those pti apes quoted at 47s. 6d., 57s. 6d. ‘ eS 
the Mariahilfer | branch, Fig. 21 is a part sectional plan of the | require special architectural treatment, and on account of the | and 65s. per ton. ¥ 4 

same. Fig. 22 is a cross section of the same. Fig. 23 is the | varied traffic that will meet at this point, accommodation has Preparations are being pushed forward for the starting of mcre 

furnaces as early as possible in the New Year. 


Aspern Bridge station ; and Fig. 24 is a cross section of the same. , been provided for its interchange without interfering with the 
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Coke was, therefore, in better demand. Furnace proprietors 
who had bought lots of 2000 tons were prepared to double the 
orders at the same figure, but it is doubtful if their offers will 
obtain acceptance. Rhondda Valley coke was quoted 17s. 6d., but 
other South Wales sorts were procurable at 15s.; for South York- 
shire coke 16s. 6d., and for Derbyshire 16s. was asked ; while North 
Wales sorts were not hard to buy at 15s. 

Prices of coke and crude ironare kept from rising with conspicuous 
rapidity by the expectation this week entertained that there will not 
be a rise in the price of coal with the opening of the year as was at 
one time feared, even if the colliery owners should have to pay 
upon the slightly augmented sliding scale offered to the men feet 
week. But the colliers may yet force the hands of the colliery 
owners. At present forge coal is to be had at 7s. 6d., and furnace 
coal at from 9s. to 20s. per ton. 

Makers’ full prices were given to-day and yesterday for high- 
classboiler-plates. Nothing less would be accepted. ‘* Monmoor” 
quality realised £9, and best Monmoor a further £1. 

Sheets for deep stamping were not quoted, makers being full of 
work. Steel sheets are going off in growing numbers, and this 
week there is a revival in the inquiry for charcoal qualities, which 
have not been in conspicuous request. 

Latens, doubles, and singles for galvanising cannot be made as 
fast as the consumers desire. Some ironmasters were requiring 
£11 10s. for latens, whilst others would have accepted £11 ; doubles 
were £10 and £9 15s., and singles £8 15s. and £8 10s.—all for 
ane Common qualities of singles were procurable to-day 
at £8 5s, 

Marked bars are experiencing a better demand at £8 2s. 6d. and 
£7 10s., and £7 is being readily got by the one firm from whom it 
is still possible to buy at that figure for immediate delivery. To- 
day it was difficult to purchase a bar of any quality suitable for 
manipulation upon the anvil at less than £6 15s.,a price which was 
promptly obtained for their commonest kinds by firms of good 
standing. 

The Shropshire plate, sheet, bar, and rod mills are making full 
time, and the demand for drawn fencing wire expressed by this 
week’s antipodean mail has augmented the activity in Shropshire. 

North Staffordsbire is getting busier in hoops and bars and 

"empties and more puddling furnaces are on this week than for a 
ew years past. There are preparations in progress for adding to 
the number, and also for restarting some mills that have been for 
a long time inactive. Makers find but little difficulty in getting 
their own prices. Large orders are being declined excepting on 
terms which leave a good margin for probable advances after the 
close of the year. United States customers are taking growing 
quantities of hoops. 

A satisfactory arrangement has been concluded with the colliers, 
by which little or no litigation is likely to arise out of the work- 
ing of the Employers’ Liability Act, of the pits in South Stafford- 
shire and East Worcestershire. Colliers working in the thick coal 
seams will pay to a common fund, to be worked by a joint com- 
mittee of eight miners and six employers, or their representatives, 
2d. per week, and the employers will pay another 2d.; while the 
colliers working in the thin coal seams will pay 3d. a week and the 
employers 2d. The collier will receive 8s, per week during 
disablement, and his relatives will receive at his death a sum 
down or a pension. Rules for the working of the arrangement 
have been accepted and will be registered, and the first committee 
has been appointed. 

Manufactures of brass, of tin, and of spelter, or in which those 
metals are largely used, are all tending upwards in sympathy with 
the raw material ; and the Association of Operative Brassworkers 
in Birmingham are hastening the declaration of higher prices by 
getting ready to make a demand for higher wages. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—In the iron market of this district there has not 
been quite so much activity during the past week. This, however, 
is by no means a sign of any actual depression in the trade, but is 
due rather to the season of the year, and the near approach of the 
holidays, when business is naturally controlled to the narrowest 
possible limits. The market here, notwithstanding the easier tone 
reported from speculative centres of the iron trade, is quite as 
strong as ever, and both the local makers of pig iron and the 
smelters in this immediate district are for the most part so fully 
sold for as far forward as they are disposed to go that they are not 
at all anxious for further orders at present. 

Lancashire makers of pig iron still quote 51s. per ton less 24 per 
cent. for both forge and foundry qualities delivered equal to Man- 
chester, and although there is not much business being done at 
these figures they are exceedingly firm, whilst so far as forge iron 
is concerned they have practically none to offer in the market at 
present. 

Any business doing in outside iron has been chiefly in Lincoln- 
shire brands, sales of which are reported at about 50s. 6d. to 51s. 
less 25 for No. 4 forge, and 52s. for No. 3 foundry delivered equal 
to Manchester. Derbyshire iron is only being offered here in very 
limited quantities, but where there are sellers in the market the 
prices quoted average a trifle above those for Lincolnshire brands. 
Although North-country makers have now a better chance of com- 

ting in this market, there is still but a small business being done 

erein Middlesbrough iron. For g.m.b’s. delivered equal to Man- 
chester the prices quoted range from 51s. and 51s. 3d. net cash 
for forge up to 52s. 10d. per ton for foundry qualities. 

In the finished iron trade makers all continue full of work, and 
in many cases the orders they have already in hand will see them 
well over the first and second quarters of next year. Many of 
them are now very chary about quoting at all for further orders, 
deliveries upon which cannot commence for some time to come, as 
they prefer to take their chance of the market, which they feel 
sure will be still more in their favour. Where quotations are made 
they are firm at £7 for bars, £7 10s. for hoops, and £8 15s. to £9 
per ton for shects, delivered into the Manchester district. 

Locomotive builders generally are busy, tolerably large orders 
having recently been secured in this district. 

Founders both of engineers’ castings and builders’ materials are 
fairly employed, and prices, which so far have not followed to any 
material extent the advance in pig iron, now show an upward 
tendency. 

For girder work, although some of the makers are not quite so 
pressed with orders as they were a short time back, there is still a 
good demand. With reference to an order which Messrs. De 
Bergue and Co. have in hand for the new Guardian newspaper 
offices, I may mention—not so much as a feature of any very 
special importance as an item which may be of interest with regard 
to constructive ironwork—that the firm have found that they can 
introduce rivetted girders in the place of the heavy rolled iron 
girders previously stipulated with great advantage both as to 
price and suitability for constructive purposes. 

Reports from all branches of the engineering trades continue 
satisfactory, and the monthly returns issued by the Amalgamated 
Society of Engineers from the. various districts throughout the 
country again show a steady improvement in all the important 
centres of industry. As compared with December, 1880, when 
there were 2297 members on the books of the society in receipt of 
out-of-work donation, there are now only 1080, and in this district 
the relative numbers are 120 at the present time, as compared with 
250 in December last year. From all the Lancashire districts the 
reports are much the same in tone as those I last gave. All round 
Manchester trade is improving, and there has been a pretty general 
advance in the wages of the patternmakers to the extent of about 
2s. per week. With the exception of one or two districts, such as 
Burnley, Blackburn, Rochdale, and Wigan, trade generally is 
reported as moderate, and in one or two cases as good. 

e Italian Government has just given out an order in this dis- 
trict for torpedo boat fittings, and this has been placed in the hands 


of Messrs. W. H. Bailey and Co., of Salford, who have carried out parts, and will prevent the possibility of any small clique exer- 


similar contracts for the British and Russian Governments. 

Several of the large firms in this district having business houses 
in both Manchester and Liverpool have just made arrangements 
with the Post-oftice authorities for laying down wires for tele- 
phonic communications between their establishments in above- 
named places. 

The calamitous explosion which has occurred this week at the 
Abram Collieries will no doubt bring into prominence the question 
of miners’ safety lamps. The supposition at present is that the 
accident has been due to a sudden outburst of gas coming into 
contact with a defective lamp. Whether this has been the true 
cause may perhaps never be known, but the Davy lamp, which is the 
class of lamp in use at the Abram Colliery, has been proved liable 
to “go off” when exposed to an explosive atmosphere travelling at 
a high velocity, and this fact was conclusively demonstrated in a 
number of experiments recently made by Mr. Wm. Smethurst, of 
Wigan, before the Government Commission on Explosions in Mines. 
The Davy lamp under certain conditions, which are of possible 
occurrence in a mine, was shown to be positively unsafe, and at 
some of the Lancashire collieries I know that its use has of late 
been abandoned in favour of the Mueslér, a lamp which I may add 
I found to be exclusively in use at the Wigan Coal Iron Company’s 
West Leigh pit in the immediate vicinity of the explosion, which I 
visited only a few weeks back. Improvements in safety lamps are, 
however, being so constantly introduced that it would be scarcely 
— for a coalowner to follow them by repeated changes in the 
amps supplied to the men, but the Abram explosion will no doubt 
direct attention to the importance of rendermg compulsory the 
general use of some reliable lamp, or the introduction of some 
method of lighting collieries either by electricity or other means, 
which shall minimise—if not altogether remove—the risk of explo- 
sion under conditions which, with many of the lamps at present in 
use, now seriously jeopardise the safety of the mine. 

In the coal trade business continues very quiet, so far as the 
demand for house-fire coals is concerned, and many of the collieries 
are still on short time. Ccmmon coals for iron-making purposes 
are, however, in good demand, but supplies are sufficiently plenti- 
ful+o keep down prices. Engine classes of fuel move off well at 
late rates, which are being maintained owing to the present scarcity 
of the better qualities of slack. Round coals continue lower in 
price, as compared with a month ago, sellers being willing to take 
under their list rates to effect prompt sales, and at the pit mouth 
the average prices are about as under:—Best coal, 9s. 6d. to 10s.; 
seconds, 7s. 6d. to 8s.; common house coals, tis. 6d. to 7s.; steam 
and forge coals, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s. 3d.. good slack, 
3s. 9d. to 48. 3d.; and common, 3s. to 3s. bd. per ton. 

In the shipping trade there is still very little doing, owing to so 
many vessels having been kept out of port by the recent storins. 
This has not only prevented the execution of orders actually in 
hand, but has thrown a good deal of coal upon the hands of sellers, 
which is now being offered at low figures, Lancashire steam coal 
delivered at the Garston Docks or at the high level, Liverpool, 
being obtainable at as low as 7s. 6d. per ton. 

Coke is is fair demand for iron-making purposes, the better sorts 
fetching from 12s. to 14s. per ton at the ovens. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the iron trade the improvement steadily continues. This 
week there has been a great pressure to get orders completed 
before Christmas. The weight of work in the hands of the Shef- 
field rollers has been unequalled for several years. The ship- 
building yards keep very busy, and orders for ship plates have 
come in so freely that the makers have been able to secure an 
advance in prices. 

There is a movement among the ironworkers to resuscitate the 
Ironworkers’ Union in this district. The effect will be to release 
the local men in a great measure from being ruled by the Stafford- 
shire Union as at present. Our Sheffield ironworkers are not quite 
satisfied at recent reductions of wages to which they have had to 
submit, owing to the I i educti having been enforced 
all round. They say that if they had not been bound to Stafford- 
shire they would not have agreed to these reductions. 

Bessemer steel sells briskly. Best marked billets for spring pur- 
poses are now realising £11 5s. per ton; ordinary billets, £7 2s. 6d.; 
common, £4 10s., £4 15s., £5, and upwards, according to temper. 
No anxiety is shown to book orders, as there is every prospect of 
further advances early next year. 

In the cutlery trade, the increasing price of ivory is causing a 
good deal of anxiety. Country sales are heavy, and dealers, find- 
ing stocks diminishing, are putting up prices. A very serious 
advance in ivory is anticipated at the opening of next quarter 
Shaving and table-knife houses have abundant work in hand, and 
in the silver and electro-plating branches there is a brisk demand 
all round. Several manufacturers have work in hand sufficient to 
last them for several months into the new year. 

Though the coal trade is busy, the mildness of the season pre- 
vents the London demand being equal to the average. Locomotive 
coal has been generally advanced 6d. per ton, and another 10d. on 
household coal is certain to be imposed in January. 

I have been favoured with early sheets of the Sheffield and 
Rotherham Red Book for 1882, in which I find some interesting 
information respecting local shares and stocks. In seventeen of the 
leading limited liability companies the fluctuation in value is remark- 
able. TheSe seventeen companies are all connected with the iron 
and steel trades of Sheffield. At the end of August, 1879, the 
market value of the properties represented by these seventeen 
companies was £4,005,741. An improvement in trade caused great 
speculation, which raised the market value on March Ist, 1880, to 
£7,407,905. From this point a strong reaction set in, and at the 
end of the next eight months—December 1, 1880—the total had 
fallen to £6,514,116. Another improvement in trade caused a 
further advance in value, and the stock now represents a market 
value of £8,822.308, 


+ 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
Tuesday last was not very large, a circumstance probably owing to 
the proximity of Christmas. For the same reason the business 
actually done was comparatively insignificant. Prices showed no 
weakness, notwithstanding the slight fall which had taken place 
during the previous week at Glasgow. There are not wanting 
symptoms that the Middlesbrough iron market is destined in future 
to take the lead, rather than to continue to follow its northern 
rival ; and being the focus of a district which is larger and more 
important than any other iron-making district in the country, it is 
only natural that this should come to be the case. 

The novel announcement made by Messrs. B. Samuelson and 
Co., that they intend next year to make the experiment of setling 
their iron by auction, instead of by private contract, was much 
discussed ; and various opinions were expressed as to the desira- 
bility or otherwise of such a change, and as to its probable effects 
upon the trade generally. It would seem to be only the natural 
sequence of the somewhat independent policy which the above 
wealthy firm have pursued for some time past. They were 
amongst the first to insist upon cash payments every Monday for 
iron supplied the previous week, whether to merchants or con- 
sumers. They soon found that this policy threw them almost 
entirely into the hands of a few of the wealthier merchants, and 
often compelled them to stock large quantities. These merchants 
naturally used their advantage for their own benefit. It is 
probably in order to get rid of thraldom of this kind that the plan 
of selling by auction has been devised. It is hoped that the 
publicity of the sales will attract a large number of buyers from all 


cising undue influence upon the market price. On the other hand, 
it is clear that not many consumers will find it to their interest to 
attend sales and pay prompt cash ; therefore the need to the iron 
trade for middle men with capital will be more than ever esta- 
blished. 

The price of Cleveland g.m.b. pig iron was on Tuesday from 
42s. 9d. to 48s., f.o.b., business being done at both rates by mer- 
chants. Smelters generally kept out of the market. Connal’s 
warrants were a little weaker, sales having been effected at 
48s, 3d. The stock of Cleveland pig iron in Connal’s stores is no 
longer decreasing, on the contrary there is now 175,931 tons, or 
604 tons more than a week ago. 

‘Ironfounders still continue very slack, but are hoping for better 
trade when the new year sets in. 

The finished iron trade is as firm as ever, the contracts made 
during each week still exceeding considerably those run off. Plates 
are nominally quoted at £7 per ton, but transactions in quantity 
are reported at £7 2s, 6d., and for small quantities as high as 
£7 5s. f.o.t. Middlesbrough, less 25 per cent. Bars and angles 
remain at £6 10s. Puddled bars command £4 5s. at works. 

The Imperial Ironworks at South Bank have again made a start 
under a new company consisting of local men. The management 
is in the same hands as previously. 

The Tees-side Rolling Mills are expected to start early in 
January. These works are making a demand for puddlers, who 
are consequently becoming scarce and difficult to manage. The 
general hope of better prices is leading to merchants and speculators 
seeking to buy up several kinds of material connected with iron 
making. The chief of these are purple ore, puddled bars, old 
rails, heavy scrap, and light scrap iron. In purple ore an artificial 
scarcity has been created, and prices have run up 5s, to 6s, per 
ton since September last. The principal holders are well known, 
and consist of a firm at Liverpool, one at Manchester, and one at 
Newcastle-on-Tyne. Puddled bars are being bought up by certain 
merchants at Middlesbrough, and scrap by a firm at Newcastle-on- 
Tyne, besides others. These “rigs” or ‘‘corners,” as they are 
called, are extremely inconvenient to legitimate traders, and lead 
to serious disturbances in the trade. It is difficult, however, to 
imagine a remedy for the evil. 

The marine engine works of Messrs. Westgarth, English, and Co., 
have fairly commenced operations, having received orders for 
several pairs of marine engines and boilers. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been rather less doing on ‘Change in Glasgow, the 
warrant market having been very heavy in consequence of the 
great extent of which holders have been realising. Towards the 
close of last week it became apparent that the legitimate demand 
for pig iron had considerably slackened, and the quotations imme- 
diately began to decline. Since then prices have been gradually 
drooping, the fall in warrants being from 1s. to 2s. per ton. It is 
right to explain that this reaction of the market is not due to any 
falling off in the iron trade, which is brisker than is usual at the 
present season. When prices began to advance some weeks ago 
consumers immediately entered into extensive contracts for the 


‘| delivery of iron, and it is now evident that their wants are almost 


fully supplied for some time forward. This fact, together with 
the heavy stocks of iron on hand, has had a depressing effect apon 
the speculative department of the trade, and holders have been 
showing much anxiety to get rid of the iron, in case of a further 
decline in prices. No little anxiety is being felt in anticipation of 
the annual declaration of the statistics of the pig iron trade. The 
exports of pig iron are known every week, and the state of the stocks 
in Messrs. Connal and Co.’s stores can be ascertained daily, but it 
is only once a year, on Christmas Day, that the amount of iron in 
makers’ hands, the exact production during the twelvemonth, the 
consumption in the manufactured ironworks in Scotland, and 
the consignments by rail to England are made known. The 
figures will, it is expected, be available on Tuesday next, 
the 27th instant. In the meantime there are not wanting esti- 
mates of what they will probably be. It is calculated that the 
production will exceed that of last year by something like 150,000 
tons, that the consumption at home has been very much larger 
than in 1880, and that the aggregate stock in makers’ yards and 
in the public stores will show an increase of considerably over 
100,000 tons. The shipments will, it is believed, be fully 90,000 
tons less than they were last year, while the arrivals of pig iron 
from England dao an increase of about 30,000 tons. 

Business was done in the warrant market or Friday forenoon at 
from 51s. 114d. to 51s. 8d. and up to 52s, 2d. cash, and 52s. to 
51s. 104d. and up to 52s. 44d. one month, the quotations in the 
afternoon being 52s. 2}d. to 51s. 104d. cash, and 52s. 5d. to 
52s. 14d. one month. On Monday the market was dull, with busi- 
ness in the morning at from 51s. 11d. to 51s. 84d. cash, and 52s, 2d. 
to 51s, 114d. one month. In the afternoon the quotations were 
51s. 8)d. to 51s. 104d. cash, and 52s, to 52s, 1d. one month. Tues- 
day’s market was flat, with business at 51s. 9d. to 51s. 44d. cash, 
and 52s. to 51s. 8d. one month. On Wednesday business was 
done between 51s. 04d. cash and up to 52s. one month. To-day— 
Thursday—the market was firm, with transactions at 51s. 9d. to 
52s. cash and 52s, to 52s. 3d. one month. 

The deliveries of pig iron into store this week are rather smaller 
than they were last week, and the shipments also show a decrease 
as compared with those of last week, but are favourable in 
comparison with those of the same week last year. Makers’ iron 
can be had in second hands at from 1s, to 2s. per ton below circular 
prices. It has been impossible to maintain last week’s figures, and 
the quotations are now as follows :—Gartsherrie, f.o.b. at Glasgow, 

ver ton, No. 1. 60s. 6d.; No. 3, 54s.; Coltness, 62s. and 54s, 6d.; 

ngloan, 62s. 6d. and 54s, 6d. ; Summerlee, 60s. 6d. and 58s. 6d.; 
Calder, 60s. 6d. and 54s.; Carnbroe, 55s. and 53s, 6d.; Clyde, 
52s. 6d. and 51s. 6d.; Monkland, Quarter, and Govan, each 52s. 6d. 
and 5ls.; Shotts at Leith, 61s. 6d. and 55s.; Carron at Grange- 
mouth, 538s, 6d. (specially selected, 56s.) and 52s, 6d.; Kinneil 
at Bo'ness, 52s. 6d and 51s.; Glengarnock at Ardrossan, 55s. and 
53s. 6d.; Eglinton, 52s. 6d. and 50s. 6d.; Dalmellington, 52s. 6d. 
and 51s. 

Although the quantity of manufactured goods despatched during 
the past week from Glasgow to foreign ports has not been quite so 
large as of late, the different branches of the manufactured iron 
and engineering trades are as active as ever. Iron merchants have 
very good orders from all parts of the world, particularly from the 
colonies. There is no alteration this week in prices, The steel 
works are all very active, and their number in the Glasgow district 
is being extended. The latest addition is at Govan, in the neigh- 
bourhood of Glasgow, where the Govan Forge and Steelwork’s 
Company, Limited, are now constructing works which will enable 
them to turn out a large quantity of manufactured steel on the 
Siemens principle. 

There has been rather more doing this week in the coal trade, 
and the shipments have been particularly good both at Glasgow 
and Ayrshire and Firth of Forth ports. ‘This is partly accounted 
for by the improved weather at sea allowing shipments that were in 
arrear to be sent away. The domestic inquiry, however, is hardly 

et perceptibly improved. Prices are still easier, although there 
as on no declared change. 

The Cairntable Gas Coal Company held its annual meeting 
in Glasgow on Wednesday, when the directors recommended a 
dividend of 5 per cent. It was stated that the quantities of coals 
sold by the somamey, Suing the year were 1376 tons Cairntable 
Boghead-Cannel, 18,566 tons gas coal, 4548 tons common coal, and 
3144 tons dross, 

A favourable report has been submitted to the first general 
meeting of the Burntisland Oil Company, Limited, which was held 
a few days ago in Ediaburgh. 
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WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir is a good sign of the times, showing that the 
colliers have no legitimate cause of grumble, that 
at a large meeting at Mountain Ash this week 
greater part of the time was taken up with a dis- 
cussion on the land question, The only other 
subject discussed was the sliding scale, which the 
meeting decided required modification, and a 
notice accordingly was framed to be submitted to 
the coalowners. 

The coal trade maintains its buoyancy,- and 
prices are unchanged. Prospects are fair of an 
advance of prices, and that there is ae is 
»roved by the circumstance that a large railway 
| in is still able to secure best screened at pit 
for 7s. per ton. This would be equivalent to a 
trifle less than 10s. f.o.b. General buyers pos- 
sibly could not get coal at such terms, 
railways being large consumers and regular in 
cash payments, which count for a great deal more 
than acceptances. There is a falling off to be 
noted in the matter of clearances, Cardiff figuring 
for about 90,000 tons exports instead of 130,000, 
but this was attributable to purely local causes 
and the storms. The Saianl is well kept up. 
From Newport, on the other hand, 27,000 tons of 
coal were sent, being almost double that of the 
week before, and the export of Swansea, 17,000 tons, 
was up to the highest standard from that port. 

Great caution is being exercised on the subject 
of ventilation. Once or twice of late the warning 
has been issued to colliery managers, and there is 
no doubt it has come opportunely and prevented 
the periodical outburst. It is almost strange that 
a Christmas should pass without an outburst, and 
this especially considering the great output of the 
present. 

There is a reasonable certainty that the Taff 
Vale coal annual returns will show an increase of 
a million tons over the year 1880, and I have a 
strong impression that this will be the maximum, 

The iron trade continues in its late hopeful 
condition, prices are very firm and inquiries 
good. There has also been a large number of 
orders placed. 

During last week Rhymney turned out 
2440 tons of bloom and steel rails. Good work 
—— done at the blast furnace at the same 

, At a meeting of the Swansea Harbour Trust 
this week it was decided to extend the eastern 
pier and purchase a new dredger. 

Prices of steel rails remain the same, but with 
an upward tendency ; tin-plate is also looking up. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have cavsed much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insuad 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

13th December, 1881. 

5433. Locks, W. H. St. Aubin, Bloxwich. 

5434. Lire-pRESERVING Mattresses, G, G.de L. Byron, 
Brighton, 

5435. Cannon, R. Brandon.—(B. B. Hotchkiss, France.) 

5436, Macuine Guys, J. G. Accles, London. 

6437. Counters for Murs, D. & F. H. Orme, Oldham. 

5438, SpinpLes, T. Watson, Paisley. 

5489, BorLers, W. E. Burder, Loughborough. 

5440. Warrina, &c., Macutnes, J. C, Sewell, E. Hul- 
ton, and J. Bethel, Manchester. 

5441, Pumps, H. J. Haddan.—(D. 8. Chapin, U.S.) 

5442, Row ocks for Boats, E. C. Martin, Ipswich. 

5443. Sreamine, &c., Faprics, H. Webster and J. 
Clegg, Dewsbury. 


5451. Seconpary Batrertiss, J. Pitkin, London. 
5452. ExvecrricaL Batreries, W. R. Lake.—(J. F. 
Aymonnet, France.) 


14th December, 1881. 


5458, PreseRvinc H. W. von Roden, Germany. 

5454. Repairine Boots, J. Lewis, Birmingham. 

5455, ScREW-PROPELLERS, J. Taylor, Birkenhead. 

5456. Enotes, H. Williams, Live 

5457, Separatine Dust, R. Howarth, Rochdale. 

5458. Looms, J. Kenyon and E. Deakin, Lancaster. 

5459, KNIFE-CLEANING, E. M. Knight, Manchester. 

5460. Fences, &c., D. Rowell, London. 

5461, Divipine, &., Dovau, J. W. Drysdale, Glasgow. 

5462. ArtiFiciaL Licut, E. T, de Banzie, Glasgow. 

5463. Horsesnogs, W. R. Lake.—(G. Dunning, U.S.) 

ALCOHOL, K. Trobach and A. Cords, 

rlin. 

5465. Rais, &c., W. Seaton, London. 

5466. Locks, W. & 8S, Bash, & N. Damsa, Manchester. 

5467. Barrets, J. Campbell & J. Swainston, London. 

5468. Conpuctors, J. Imray.—(J. M. 
Stearns, Brooklyn, U.S.) 

5469. Gas-moror Enarnes, F. W. Crossley and H. P. 
Holt, Manchester. 

5470. Gatvanic Batteries, C. Mauris.—(4A. Thomas, 
Nantes, France.) 

5471, for Horses, T. Loveday, Islip. 

5472, Borrte Stoppers, N. Fritzner, Berlin. 

5473, Opgenina, &c., Taps, T. G. Sharpe, Huddersfield. 

5474. Wacons, H. Vickery, London. 

5475, Wueexs, G. L. Scott, Manchester. 

5476. Fevtina, G, Atherton.—(@. Yule, Newark, U.S.) 

5477. Execrric Lamps, W. R. Lake.—(C. F. de la 
Roche, France.) 

5478. Hanp-stamps, E, M. Richford, London. 

5479, Motive-rower, A. Lafargue, 

ndon. 

5480, Sewinc Macuines, W. Lake.—(F. Chilton, U.S.) 

5481. Seconpary Batteries, D, Fits-Gerald, London. 

5482, Biastina Cartripags, R, M. Gardner, London, 
and G. Trench, Faversham, 


15th December, 1881. 
+ Gas-moror Enaines, 8. Griffin, Bath, 
84, VeLocipepes, A. Lafargue, London. 
485. M. Wilson, London. 
486. Propuction of Copizs of Picrures, &., A. A. 
Hely, London. 
87. Gas Enaines, W. Watson, Leeds. 


5488. Workinac GRAPPLE-BUCKETS and Forks, J. C. 
Thompson, Kingston-upon-Hull. 

5489. Borres, F, Wirth.—(H. Lambrecht and G. Hirdes, 
Germany.) 

5490, ELecrric Lamps, W. Lake.—(J. Mondos, France.) 

5491. Grinpinc Wire Carps, A. W. L. Reddie—(W. 
Decker, Saxony.) 

5492. RANGE-FINDING, T. Bolton, Calcutta. 

6493. Burron-HoLes, A. Helwig and J. Dewdney, 
London, 

5394, Seconpary, VoiTaic J. W. Swan, New- 
castle-on-Tyne. 

5495. Propucine TRANSPARENT Sueets, E. V. Emery, 
Canonbury, London. 

5496. Rovinc Frames, J. Cryer, Dukinfield. 

5497. Carryino Boxes, &c., C. Carus-Wilson, London. 

5498, SpRING-packiNG, W. Lockwood, Sheffield. 


16th December, 1881. 
5499. Recorpinc Currents, J. Swan, tle-on: 


5196. Recutatine the Treapinc of HEALps, J. Poole, 
Rradford.—18th December, 1878. 

5211. Treatinc Woop, H. Hardman, London.—19th 
December, 1878. 

5233. Serrino Srames, J. Leighton, London.—20th 
December, 1878, 


Patents on which the Stomp Duty of 
£100 has been pai: 

, &c., N. L, Tindell, London.—23rd Decem- 
er, 1874, 

4371. Jususes, &., E. Hawker, Lee, Kent.—18th 
December, 1874. 

4439. J. Vaughan, West Bromwich. 
—24th December, 1874. 

4328. Sarety VaLves, J. Jordan, Manchester.—16th 
December, 1874. 

4352. goa G. and J. Weir, Glasgow.—l7th 


'ynhe. 

5500. Sprinc Bavances, R. Lamont, Kilmarnock, 

5501. Raitways, T. W. Rammel, London. 

5502, CarrripGE Cases, G. Kynoch, Witton. 

5503. Fire Licuter, J. Milne, Edinburgh. 

6504. Locks of Fire-arms, E, Bled and E. Richoux, 
Paris, and J. Warnant, Liege. 

5505. Securinc Enps of Cans, W. R. Lake, London.— 
(J. M. Clark, Delaware, U.S.) 

5506. CarriaGE Doors, 8. A. Say, London. 

5507. Susstirore for Correr, H. Gardner, London.— 
(ZB. A. Grote, Siegen, Germany.) 

5508. PreveNTING Expvosion, J. A. Fisher, London. 

5509. Borries, &c., F. 8. Darby, Wandsworth. 

5510. Castors, 8. H. Barnett, Notting-hill. 

5511, Pitcu of Screw Prope.iers, D. 
B. Hutton, Poplar. 

5512. Suips’ Course, D. H. Hughes, Liverpool. 

5518. Coitep Wire, J. Hodson, St. Helens. 

5514. Drivine Tricycies, W. P. Thompson, Liverpool. 
—{(N. Merrill, New York, U.S. 

5515. Traps, J. Taylor, Halifax.-4W. Taylor, U.S.) 

5516. Apparatus for Use in TakinG Prisoners, F. 
Macpherson, Manchester. 

5517. Cuarr, J. Sothcott, Bayswater. 

5518. Torpepogs, C. A. McEvoy, London. 

&c., J. H. Johnson, London.—(/. Hanestrosa, 

aris. 

5520. Locks of Fire-arms, E. Bled and E. Richoux, 

Paris, and J. Warnant, Liege. 


17th December, 1881. 


5521. SeconDARY PoLaRISATION Batreries, G. Grout 
and W. H. Jones, Hornsey. 

5522, Puorocrapns, H. Bonneville. -(M. Paris.) 

5523. Separatinc Ammonia, G, Chapman, Glasgow. 

5524. Evecrric Lamps, R. Kennedy, Glasgow. 

5525. Dynamo Execrric Macuines, W. H. Akester, 
Glasgow. 

5526. Composition, T. Fletcher, Warrington. 

5527. Cocks and Va.ves, J. C. Millard, London. 

5528. Gas GLoBE GALLER1Es, J. Challender, Manchester. 

5529. Rarsinc SuNKEN VESSELS, R. Hodgson, London. 

5530. SterNposts, E. Hayes, Stony Stratford. 

5531. Fiyers, 8. Ingham, Ludden. 

5532, Treatinc Woop, D. Francke, Korndal, Mélndal. 

5533. Drarninc Water, J. Bothams, Wilts. 

5534. Gas Locomotor, W. Beck.—(J. Montclar, Paris.) 

5535. Spinnrno Freres, E. Morley and H. Jagger, York. 

5586. Exvecrric Licutine, J. E. Gordon, Kensington. 

5537. Breecu-Loapinc Guns, T. Nordenfelt, London. 

5538. Breecu-Loapina Ars, T. Nordenfelt, London. 

5539. Breecu-Loapinc Aros, T. Nordenfelt, London. 

5540. Stipe Rugs, J. H. Thomson. Shoeburyness. 

5541. Wacons, W. Bowen, Southwark. 

5542. Gatvanic Batrery, W. R. Lake.—(La Societé 
Universelle Electricité Tommasi, Paris.) 

5543. Brick-mouLprxe, C. F. Schlickeysen, Berlin. 

19th December, 1881. 

5544. Treatinc Mup, J. Simpson, Liverpool, and E. 
W. Parnell, Widnes. 

5545. Sewinc Macuine, J. Graham, Dundee. 

5546. Sorrentne Yarn, L. Groth.—{J. Balster, Sa.rony.) 

5547. Cuttine Leaves, A, Groth.—(2. Siderstrim, 
Upsala, Sweden.) 

5548. Vaccum Pomps, L, A. Groth.—(H. Gocbel and J. 
W. Kulenkamf, New York, U.S.) 

5549, Dice, &c., A. G. Labottitre, London. 

5550. Opomerers, W. Thompson.—(P. McDonnell, U.S.) 

5551, ARMATURES, J. H. Johnson.—( I. Griscoin, U.S.) 

5552. Hee., A. M. Clark.—(P. Lemarchand, Paris.) 

5553. Packine for J. H. Chapman, 
Forest-gate, and R. H. Harper, London. 

5554. FasTeninG Winpows, B. C. Cross, Dewsbury. 

5555. Vessexs, E. Rouse, Manchester. 

5556. Tramways, R. 8. Cunningham, C. A. Vinkeles- 
Houssart, and W. May, London. 

5557. CHeques, A. Reddie.—(M. Berry, U.S.) 

5558. CRANK Suarts, J. Dickinson. 

5559. RENDERING Faprics WATER REPELLENT, C. B. 
Warner.—(L. P. Britt, New York.) 

5560. Yeast, E. A. Brock, Stratford. 

5561. IncrEasinG Heat, &c., E. Fair, San Francisco. 

5562. CLEANSING GralN, W. Burley and J. H. Morgan. 
St. John's. 


o 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
5428. Burners, R. H. Brandon, Paris.—A communi- 
— from L. Sepulchre, Belgium.—-12th December, 
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1881. 

5435. BREECH-LOADING Cannon, R. H. Brandon, Paris. 
—A communication from B, B. Hotchkiss, Paris.— 
13th December, 1881. 

5463. Dies for HorsEsHors, W. R, Lake, Southamp- 
ton-buildings, London.—A communication from G. 
Dunning, Chicago, U.8S.—14th December, 1881. 

5464. Dist1LLING ALCOHOL, K. Troback and A. Cords, 
Berlin.—14th December, 1881. 


Patents on which the Stamp Duty of 

£50 has been paid. 

&c., H. B. Sears, Liverpool.—l2th Decem- 
er, 1878. 

5123. Osrarnine Licut, &c.,G. E. Dering, Welwyn.— 
13th December, 1878. 

5128. Wire Carns, G. and E. Ashworth, Manchester. 
—14th December, 1878. 

5161. Fives, W. J. Armstead, Sawston, and G. Pannell. 
Haverhill.—16th December, 1878. 

96. PoRTABLE Forces, H. Eyre, South Norwood.—oth 
January, 1879. 

251. Presses, H. E. Newton, London.—2lst 
January, 1879. 

5112. PLares for ArtiriciaAL TgeetH, J. H. Gartrell, 
Penzance.—13th December, }1878. 

5247. Tanninc, E. Wirth, Frankfort-on-the-Main.— 
23rd December, W878. 

5199. Fittertne, F. H. and W. G. Atkins, London.— 
18th Decenvber, 1878. 

5225. BLeacuinG Corton, &c., J. B. Alliot, Radford, 
and C. Vanlohe, Manchester.—20th December, 1878. 
5232, Prpronisep Meat, 8. Darby, London.—20th 

December, 1878. 

13. ConstrucTING Harrows, R. Cichowski, Ozarow, 
Russian Poland.—lst January, 1879. 

5159. Preparinc Gas, R, V. Tuson, London.—l6th 
December, 1878. 

5170. Prates, H. J. Haddan, Westmin- 
ster.—l7th December, 1878. 

5175. Vatves, H. J. Haddan, Westminster.—17th 
December, 1878. 

5184, Tramway &., H. Grainger, London. 
—18th December, 1878. 

5239, TreaTING Arr, &c., H. J. and J. W. Wilson, 
Sheffield, and A. French, Lead Hilis, Lanarkshire.— 
21st December, 1878. 

182. Locomotive Enornes, R. E. Middleton, West- 

ter.—15th January, 1879. 

5182. Gates, &&., A. Bricknell, London.—17th 

December, 1878. 


a 
4362. TREATING Twines, G. Good, Lopen,—18th Decem- 
ber, 1874 


4388." CyLinpers, W. R. Lake, London.—21st December, 
1874 


4476. Rorary Puppiinc Macuryes, J. H. Johnson, 
London.— 30th December, 1874. 
4471. TRANSFERRING Patrerns to Fasrics, J. Briggs, 
R. Hudson and H. Grimshaw, Manchester.—s0th 
December, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day jor filing opposition, 6th January, 1882, 

3468, Sprinc SaAppLE Bars, G. Curtis, London.—l0th 
August, 1881. 

$471. Sprinc Matrresses, &c., E. Lloyd, Bracebridge, 
and H. J. Rust, Sheffield.—l1th August, 1881. 

3485. GeneraTING Etrcrricity, I. L. Pulvermacher, 
London.—11th August, 1881. 

3486. Markina, &c., Corks, W. R. Lake, London.—A 
com. from G. E, Béethius —11th August, 1881. 

3489. Axcr-caps, J. Crowther, Manchester.—12th 
August, 1881. 

3495. Meratiic Sprinc Martrresses, 8. Knowles, 
Manchester.—12th August, 1881. 

3507. Piastertne, &c., E. G. Brewer, London.—A 
communication from D. W. Stockstill, T. J. 
McGeary, and FE. W. Anderson.—12th August, 1881. 

3512. Sroves, &c., T. Redmayne, Sheffield.—12th 
August, 1881. 

3523. Venetian Burnps, W. Brierley, Halifax.—A com- 
munication from F. Riihr.—13th August, 1881. 

$527. Gas Enoines, T. H. Lucas, Birmingham.—13th 
August, 1881. 

3529. Fasrics, W. Lake, London.—Com. from M. A. 
Hervy, G. Legé, and L. Goizet.—13th August, 1881. 
3587. Bicycies, &c., A. W. Robi , Birmingham.— 

17th August, 1881. 

3610. Rissep Fasrics, H. M. Mellor, Not- 

tingham.—19th August, 1881. 


8647. STEERING Snips, J. Walker, W. Thompson, jun., |* 


& T. Thompson, jun., Durham.—22nd August, 1881. 

3677. RecisteRinG Fares, J. N. Maskelyne, London. 
—23rd August, 1881. 

751. Coatinc Surps’ Borroms, A. B. Rodyk, London. 
—Com. from N. B. Dennys.—29th August, 1881. 

3834. Faucets, &c., W. H. Thompson, Liverpool.—A 
com. from C. Whittaker.—3rd September, 1881. 

3929. ‘* TELERADIOPHONE,” E. J. P. Mercadier, Paris.— 
10th September, 1881. 

4144. CHECKING Money, J. N. Maskelyne, London.— 
26th September, 1881. 

4369. Treating NirroGenous SupsTances, W. Mar- 
riott & H. Marriott, Huddersfield.—7th October, 1881. 

4485. Steam-BoILERS, G. Stevenson, Airdrie. — 14th 
October, 1881. 

4678. Heatinc Water, 8. Leoni, London.—26th Octo- 
ber, 1881. 

4696. Joints of Pipes, J. A. Eaton, London. — 27th 
October, 1881. 

4704. CHANDELIERS, G. W. von Nawrocki, Berlin.—A 
com. from H. Raupp.—27th October, 1881. 

4739, Pres for Viotins, &c., J. Wallis, London.—A 
com. from E. Hamma.—29th October, 1881. 

4961. Nartinc Boxes, F. W. Blood, Liverpool.—12th 
November, 1881. 

4968. Trunks, &c., W. B. Worger and E. M. Richford, 
London.—12th November, 1881. 

5028. TELEPHONE Receivers, R. and M. Theiler, Lon- 
don.—l6th November, 1881. 

5084. Borries, &c., J. Pattison, Kennington.—2lst 
November, 1881. 

5154. Stoppers for Botries, H. Barrett, Westminster. 
—25th November, 1881. 

5170. DrawinG Frames, R. Andrews, Bessbrook.—26th 
November, 1881. 

5192, Gun Barrets, W. C. Stiff, Birmingham.—28th 
November, 1881. 

5223. ORNAMENTED Fapsrics, G. Pitt, Sutton.—A com. 
from The Fabric Ornamenting and Manufacturing 
Company.—29th November, 1881. 

5312. PuriFication of ALKALINE SoLutions, H. Dea- 
con and H. Gaskell, jun.—5th December, 1878. 

5244. Lupricant, &c., J. G. Accles and J. D. Scott, 
South Shields.—7th December, 1881. 


Last day for filing opposition 6th January, 1881. 
$378. ARTIFICIAL Manure, C. H. F. 8. d’Esplaviz, 
Twickenham.—4thAugust, 1881. 

3533, C. 8. Schneider, Chelsea, London.— 
15th August, 1881. 

8537. Moutpine, &c., Frasks, J. 8S. Campbell, New 
York, U.S.—15th August, 1881. 

3538. Recistertnc, J. Porritt, Milnsbridge, near 
Huddersfield.—15th August, 1881. 

8542. CoLouRLEss, &c., O11, W. P. Thompson, London. 
—Com., from I. Gottlieb.—16th August, 1881. 

3547. Sewinc Macurnes, A. Francois, Douai, France. 
—14th August, 1881. 

8555. Topacco Pipes, H. Woodward, Shepherd’s Bush, 
London.—16th August, 1881. 

8555, ConvkYING ARTICLES from Suips, H. Redknap, 
Twickenham.—l6th August, 1881. 

8559, Evectric Licutine, C. W. Harrison, Southamp- 
ton-buildings, London.—16th August, 1881. 

3561. Dinecr Proputsion of Lanp, &c., ENGINES, A. 
H. V. de Kerkhove and T. Snyers, Brussels.—16th 
August, 1881. 

$562. Batis, A. J. Altman, St. Botelph’s, London.— 
16th August, 1881. 

3575. BLeacHInc THREADs, C. D. Abel, London.— 
Com. from A. Delabove.—l7th August, 1881. 

8576. VeLoctpepes, M. A. Weir, Gracechurch-street, 
London.—l7th August, 1881. 

3588. DampinG, &c., LirHoGrapuic Stones, J. Meins- 
chock, New Cross, London.—l7th August, 1881. 

3598. Looms, E. Smith, Houley, near Huddersfield.— 
18th August, 1881. 

3601. Suprortine, &c., C. D. Martin, 
Brownlow-street, London.—18th August, 1881. 

3606. Structurgs, C. D. Abel, London.—A 
communication from the La Société Nouvelle de 
Constructions (Systéme Tollet).—19th August, 1881. 

$609. Srretcuers, J. Furley, South Park, Sevenoaks. 
—19th August, 1881. 

3616. Forxs, Screw-Bo.ts, &c., G. R. Postlethwaite, 
Aston, near Birmingham.—19th August, 1881. 

3618. Cricket Bats, G. W. Frowd, Newington-cause- 
way, London.—19th August, 1881. 

3625. Pickers and PICKER-SPINDLES, I. and A. Wall- 
work, Ashton-under-Lyne.—20th August, 1881. 

3646. Wet Extraction of Leap, &., from Ores, H. 
J. Haddan, London.—A communication from A. 
Drouin.—22nd August, 1881. 

8648, Heatine Apparatus, W. H. Stephenson, Black- 
burn.—22nd August, 1881. 

8655. ReauLatine Etectric Currents, R. E. Dunston, 
Donhead, St. Mary, and G. Pfannkuche, Delahay- 
street, London.—22nd August, 1881. 

3658. Harvestinc Macuines, W. R. Lake, London.— 
Com. from N. Denizot.—22nd August, 1881. 

3675. Sortine, &c., Grain, K. H. Sander, Zweinaun- 
dorf.—23rd August, 1881. 


3693. Fiurp Meters, H. C. V. de P. Ahrbecker and 
and H. E. J. Hamkens, London.—24th August, 1881. 

3701. Rais, J. H. Johnson, London.— 
Com. from L. Vojacek.—25th August, 1881. 

3705. ExtractinG, &c., Pararrine Wax, O. Herrlich, 
London.—Com. from H. Ujhely.—25th August, 1881. 

3715. Gas Enoines, H. Williams, Liverpool.—25th 
August, 1881. 

3738. Heatine by Gas, E. Haskell and J. P. Bayly, 
London.—27th August, 1881. 

3831. Mitkinc Cows, A. B. Crees, Ilminster.—-2ad 
September, 1881. 

3859. SELF-MassaGE, C. A, Angstrom, Stockholin.— 
5th September, 1881. 

4042. Gas and Stoves, 8. Clark, Upper-street, 
London.—19th September, 1881. 

4101. Maree, &c., G. J. C. M. B. de 
Liebhaber, France.—23rd September, 1881. 

4272. ScouRING, &., MaTeRraLs, J. McNaught and W 
McNaught, jun., Rochdale.— rd October, 1881. 

4335. Harpours, &c., W. R. Kinipple, London.—dth 
October, 1881. 

4407. Gas Enoines, J. A. Drake and R. Muirhead 
Maidstone.—11th October, 1881. 

4707. Winpow-sasHes, J. H. Mills, Southampton.— 
27th October, 1881. 

4896. PREPARING PHOTOGRAPHIC EmuLsions, J. Plener, 
Cockspur-street, London.—8th November, 1881. 

4913. Layinc of SunKEN VessELs, J. Standfield 
and J. L. Clark, London.—9th November, 1881. 

4953. VenTiLatorR, H. W. Yates, Brighton.—l2th 
November, 1881. 

4964. CoupLinG, W. J. Fraser, Adelaide-road, London 
—12th November, 1881. 

5022. Macuines, E. Hesketh, Dartford.— 
16th November, 1881. 

5208. STopPERING Jars, H. Mardon, Bristol.—20th 
November, 1881. 

5231. Morive-power Enarnes, J. Bell, Wishaw.—30th 
November, 1881. 

5269. Puriryine Coat Gas, J. Walker, Leeds.—2ad 
December, 1881. 

5284. Tricycies, N. K. Husberg, London.—3rd Decem- 
ber, 1881. 

5302. Dryinc Correr Beans, F. des Veeux, London.— 
Com. from W. A. Dieseldorff.—5th December, 1881. 
5342, Tempues for Looms, J. Hardaker, Leeds.—7th 

December, 1881. 
5464. DisTILLING ALCOHOL, K. Trabach and A. Cords, 
Berlin.—1l4th December, 1881. 


Patents Sealed. 


(List of Patent Letters which passed the Great Seal on 
the 16th December, 1881.) 


2474. GENERATING SrEaM, A., J., and R, Anderton, 
Accrington.—7th June, 1831. 

2582. TricycLes, H. J. Haddan, Westminster.—14th 
June, 1881. 

2586. Sirs’ Pens for Carrie, H. J. Haddan, West- 
minster. —14th June, 1881. 

2642. Corkscrews, F. A. Whelan, London. —17th June, 


1881. 

2668. Sarety Pins, L. A. Groth, London.—18¢th June, 
1881. 

2677. Fotpinc Seat, J. Rettie, London.—18th June, 
1881 


2688. Boss Hotpers, W. A. Hudgell, Hendon.—20th 
June, 1881. 

2692. Printinc Macurnes. F. H. F. Engel, Hamburg. 
—20th June, 1881. 

2698. Divine Apparatus, G. H. Heinke, London.— 
20th June, 1881. 

2704. ScHoon Siates, J. F. Walters, Bayswater, and 
W. Pickering, Strand.—20th June, 1881. 

2706. FinisHine Piatrep Fasrics, W. P. Thompson, 
Liverpool.—20th June, 1881. 

2707. TrEaTING Liquips, W. R. Lake, London.—20th 
June, 1881. 
2708. EscaPEMENT for WaTcHEs, A. Browne, London.— 
20th June, 1881. 
2711. Dancer AvLarms, &c., T. A. B. Putnam, New 
York, U.8.—2I1st June, 1881. 

2713. Comptnc Macuines, J. C. Walker and J. E. 
Stephenson, Shipley.—21st June, 1881. 

2715. Neck-T1Es, J. Thomas and B. White, London.— 
21st June, 1881. 

2720. WasHinc WooL, J. Petrie jun., Rochdale.—2lst 
June, 1881. 

2727. Heaps, W. E. Gedge, Strand, London.—22nd 
June, 1881. ; 

2729. Burrons, &c., J. Harrington, Brixton.—22nd 
June, 1881, 
2746. Boots and Suogs, D. W. Cuthbert, Glasgow.— 
23rd June, 1881. 
2753. Heatinc Furnaces, T. Adams, Brierley Hill. 
—23rd June, 1881. 

2771. Screw-cuttina, &c., A. M. Clark, London.—24th 
June, 1881. 

2796. LozencEs, &c., W. Sharp, Birmingham.—25th 
June, 1881. 

2812. Sewinc Macurnes, T. J. Denne, Holmesdale 
Lodge, Red Hill.—27th June, 1881. 

2848. Treatine Carson, J. G. Lorrain, London.—29th 
June, 1881. 

2863. Dye Propucrs, A. M. Clark, London.—30th 
June, 1881. 

2932. Ware Metat, &c., J. C. Mewburn, Fleet-street, 
London.—ith July, 1881. 

2957. Caustic or CasEs, G. F. Redfern, Lon- 
don.—6th July, 1881. 

3056. TREATING FLurp Siac, A. M. Clark, London.— 
12th July, 1881. 

3076. Purtryrne ALCOHOL, W. R. Lake, London.—l4th 
July, 1881. 

$132. DousLinc and Wrinpine, J. and J. Horrocks, 
Manchester. —19th July, 1881. 

$332. Roap-MAKING Enoines, A. Lamberton, Coat- 
bridge.—2nd August, 1881. 

3463. Protectinc CaBLes, F. R. Lucas, Old Broad- 
street, London.—l0th August, 1881. 


.8914. PREPARING Corton, W. and W. Lord, Todmorden. 


—9th September, 1881. 

4020. SMOKE-CONSUMING APPARATUS, G. West, New 
Lenton.—19th September, 1881. 

4573. Lirepoats, W. R. Lake, London.—19th October, 
1881 


4611. Sream Presses, L. M. Schmiers, Leipzig, 
Saxony.—2lst October, 1881. 

4617. Execrric Lamps, A. M. Clark, London.—2lst 
October, 1881. 

4705. JouRNAL Bearinas, A. M. Clark, London.—27th 
October, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 20th December, 1881.) 


2333. NAVIGABLE VESSELS, J. F. Jaquess, London.— 
27th May, 1881. 

2629. Cocks or VaLves, 8. Owen, London.—16th 
June, 1881. 

2710. AIR-COMPRESSING Encrnes, E. Holt, Radcliffe.— 
21st June, 1881. 

2714. Prerarinc E. J. T. Digby, Hammer- 
smith, London.—2lst June, 1881. 

2723. Ratsinc, &c., ScREW PRope.uers, G. Leslie, 
Fairfield, Arbroath.—2lst June, 1881. 

2735. BucKLEs, J. Belicard, Manchester.—22nd June, 


2736. Compinc Woot, J. and W. Baldwin, R. Haddon, 
and J. C. Dyson, Halifax.—22nd June, 1881 

2741. TREATING VEGETABLE Suspstances, A. Gough, 
Buckingham.—22nd June, 1881. 

2748. FEEDING Woot to &¢., MACHINERY, 
W. Cliffe and T. E. Ainley, Golcar; near Hudders- 
field.—23rd June, 1881. 

2757. Winpine, &c., Yarn, J. and T. A. Boyd, 
Shettleston.—24th June, 1881. 

2794, Looms, W. H. Beck, Cannon-street, London.— 
25th June, 1881. 

2798. Rarsinc Beer, J. A. B. Bennett, King’s Heath, 
and J. Herd and B. P. Walker, Birmingham.—25th 
June, 1881. 


| 
{ 
i 
iH 
5444. Boots, &c., W. R. Lake.—(IV. Comey, U.S.) 
5445. Gatvanic Batteries, O. C. D. Ross, London. 
4 5446. Gas Firrrines, J. J. Boyle, Manchester. « 
5447. GLovE Fasteninos, J. Hinks, T. Hooper, and 
4 F. R. Baker, Birmingham. 
ie 5448, Sensitive Parer, W. T. Morgan, Greenwich. 
5449. Spinnin H. Lake.—(A. Bertholon, France.) 
ig 5450. Garments, G. Cardew.—(M. D. du Mont, Paris. 
| 
1881. 
| 
t | 
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2800. Encrves, G. P. Renshaw, Nottingham.—27th 
June, 1881. 

=. Treatinc Spent G. Payne, London.—27th 

une, 1881. 

2818. Preventine the Escape of Sparks, W. R. Lake, 
London.—27th June, 1881. 

2832. Launpry Irons, F. A. K. Cook, Londonderry. 
—28th June, 1881. 

2920. CARRYING Cement, W. W. Hewitt, Swanscombe. 
—4th July, 1881. 

2930. Erecrric Lamps, E. P. Ward, London.—5th 
July, 1881. 

3052. Winprxe Exornzs and Wacons, D. Greig and R. 
H. Shaw, Leeds.—12th July, 1881. 

$218. REGISTERING the TRAVEL of Locomotives, R. H. 
Braddon, Paris.—23rd July, 1881. 

$232. CarBonisiIne, &c., Bones, W. L. Wise, London. 

—23rd July, 1881. 

$362. Erectric Licutinc, K. W. Hedges, London.— 
8rd August, 1881. 

— UMBRELLAS, A. MacMillan, London.—12th August, 


3770. Recorpine the NumBer and TICKETs, 
. Power, London.—30th August, 188 
3874. Loous, E. Smethurst, Septem- 


ber, 
3918. Cast for RECEIVING Soa, E. J. V. Earle, 
ndon.—9 
Ralsinc 2 M. Clark. London.— 
th October, 1 
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ABSTRAOTS OF SPECIFICATIONS. 


by ourselves expressly for Tor ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


593. Apapration oF Om, Fat, aNpD Burrer To 
Uses, W. White, London.—10th February, 
1881.—{Provisional protection not allowed.) 2d. 

This relates to the y -¢o of suet and also to 
the employment of dried bread or it crumb 
saturated with edible oil, or with butter, lard, or fat. 

1141. Aromatic Sart, 7. Morgan, London.—l6th 
March, 1881.—{A communication from D. Viard, J. 
Espinasse, and L. Raismes, all of Paris.)—(Provi- 
sional protection not allowed.) 2d. 

This relates to the combination of white salt, 
pepper, cloves, basil, cinnamon, nutmeg, laurel leaves, 
thyme, coriander seed, and parsley. 


1159. Beverace or Liquor, W. P. Thompson, London. 
—lith March, 1881.—(A communication 
Desnos, Paris.)—(Provisional protection not allowed.) 
2d. 


The principal ents are beer, ale, porter, or 
stout, and sarsa: 

1183. Kwyire Hanpies, M. Bauer, Paris.—l8th 
March, 1881.—{A communication from G. Bourgade, 
Le Chene Roud, France.)—(Provisional protection 
not allowed.) 2d. 

This consists in the employment of porcelain, stone- 
ware, clay, glass, and such like substances. 

1207. Lusricatinc Digs on Movutps, P. Wood, West 
Bromwich.—19th March, 1881. — (Provisional pro- 
tection not allowed.) 2d. 

This ‘ists in the introduction of a jet or jets of 
steam between the clay in the die and the sides of the 
die or mould. 

1263. Apvertisinc, J. P. Bennet, London. — 22nd 
1881.—({Provisional protection not allowed.) 


Sheets of paper are saturated with chemical solu- 
tions, and upon one side of each sheet advertisements 
are printed. 

1515. Wrapper orn ENVELOPE For Expressinc OIL 
FROM Seeps, C. H. Dibb, Hull.—6th April, 1881.— 
(Provisional protectional not allowed.) 2d. 

The wrappers are made of compressed tanned walrus 

1611. Compounn or Cocoa, &c., W. Barry, London.— 
13th April, 1881. — (Pro visional protection not 
allowed.) 2d. 

The compound consists of pure Peruvian 
bark, liquid homeopathic of osphorus, 
and sulphate of iron. 

2013. ImprRovEMENTs IN APPARATUS FOR GENERATING 
anp Conveytnc Evectricity, A. Masson, Bordeaux, 
France.—i th May, 1881.—(N ot proceeded with. ) 2d. 

improvements consist in the application to 
dynamo-electric machines of an current to 
regulate the path of electricity generated, combined 
with the application of dualised wires e use of 
an insulating medium composed of cement rw 
ywwdered iron mixed, and in the arrangement of th 
ynamo-electric machine, so that it can be revolved at 
the same speed as its motor. 

2038. Iuprovements Evectric Licutinc Appa- 
tus, H. J. Haddan, London.—10th May, 1881.—(A 
communication from 2. J. Gilcher, of Bielitz-Biald, 
Austria.) 6d. 

This invention consists in a new method of regulat- 
ing the arc in electric lamps by the motion of a single 
electro-magnet without any intermediate mechanism, 
the et turning on an axle, and being set in 
motion by the attraction of a fixed iron bar. It 
also relates to a means of producing several arc 
lights from a single source, the lamps being arranged 
in parallel circuits, and the current led to them bya 
large cable, from which wires branch off to the 
respective lights. The a. and the method of 
dividing the current, was described and illustrated in 
one of our recent articles on the Paris Exhibition. 
2078. MeTEoROLOGICAL INDICATING AND AIR-TESTING 

InstrRuMENTS, F. H. F. Engel, Hamburg, Germany. 
—12th May, 1881.(A communication from W. 
Elinkerfues, Gottingen, Germany.) 6d. 

This relates to the construction of an instrument 
indicating the dew point, relative moisture, and air 
temperature, simultaneously by the combination of 
ee hair or hair-string, a thermometer, and 

es. 


2079. ImproveMENTS IN THE CONSTRUCTION OF 
Exectric Lamps, &c., C. H. Gimingham, London. 

— 12th May, 1881.—(Not proceeded with.) ‘2d. 
This invention relates to a method for hermetically 


sealing the conductor of an incandescent lamp into 

the glass globe. 

2088. Motive Powrr J. Robson, Birming- 
ham.—12th May, 1881. 

This relates to engines worked by internal combus- 
tion of gas or vapour and air, and principally to working 
the valves of and starting ‘such engines in which a 
charge of gas and air is drawn into a cylinder b bo the 

e and d by the instroke 
piston into a combustion chamber at back of Euder 
and then ignited on the pro- 


jackottod 
instroke. 1 is a water-jacketted 


by the following 
cylinder ; 2, 


the 


piston, on which is fixed by studs a plate piston 10 
with an aperture in which a nearly balanced s — 
valve 11 is placed. On the outstroke a charge of gas 
and air is drawn into the cylinder by port 12, but is 
prevented by valve 11 from mixing with the pre- 
viously consumed . The instroke compresses 
the c which passes between Toded th 2 and 10, and 
on the next outstroke feo & is ex: ed, the products of 
combustion being expelled m between the two 
pistons on the next instroke. 

3 Trix aND TERNE PLatEs, D. Leyshon, Penclawdd, 

es. 1881. 4d. 

This consists in immersing the plates to be coated 
in a bath of hot = oil or grease after removing them 
from the bath of water and before placing them in the 
bath of molten metal which is required when the 
plates are immersed in a bath of cold grease as usual. 
2107. Curomocrapuic Parintina, J. 

—14th May, 1881.—{A communication from 
W. H. Forbes, Boston, U.S.A.)}—{Not proceeded with.) 


2d. 

This consists in producing chromographic desi 
by prin ona le sheet, first from a os 
stone, or its equivalent, one of the series of impres- 
sions ‘which, with others, constitute the design, and 
immediately after or before the ink has dried, es 
on said A from relief or valents, 


the other impression or 


sists of vegetable ur animal fibre boiled with alkalies 
until converted into cellulose, and its specific gravit; iy 
is increased so that it sinks hag — when it 
put into a solution of ne By means of 
caustic alkalies the is preciptated and adheres 
to the fibre, which is afterwards washed and diluted 
ote added to it, which is afterwards made anti- 
soluble by means of alum or tannic acid, after which 
it is dried and reduced to powder. 
2116. Trave.iine CaBinet, W. M. Cochrane, London. 
14th May, 1881.—(Not proceeded with.) 2d. 

This relates to the arranging of various drawers or 
receptacles for wearing apparel and other articles, 
shelves and partitions for books, a sliding tray for 
holding and other writing’ an out- 
side upper lid to serve as a writing desk, and an out- 
side lower lid to form a table by fitting legs thereto. 
211'7. Propucinc a NuMBER oF COPIES OF ANY 

Writine on Desian, J. H. Noad, East Ham.—l4th 
1881.—( Not proceeded with. 

cupenains a roller, on the circumferential 

m2 of which is put a coating of gelatinous sub- 

stance, and when this surface has received the im- 


pression of the aniline it is used for 
transferring such impression of sheets of 
paper. 


2119. ApvusTING Szcurina Door-KNOBS ON THEIR 
Sprnpies, A. W. Pocock, London.—l4th May, 1881. 
—{Not proceeded with.) ‘od. 

This consists in splitting or cutting some portion or 
portions of the socket into which the spindle takes, so 
that when the sides thus formed are drawn — er 
by a screw or screws, they will close or grip firmly the 
spindle. 

2121. Screw Prore.ters For Sreamsuips, IV. R. 
Lake, London.—14th May, 1881.—(A communication 
from. J. B. Root, Port Chester, U.S.A.) 6d. 

This consists in g lacing the screw shaft at an incli- 
nation or angle to the line of movement of the vessel, 
and diminishing the _ of the screw, and increasing 
its diametric or pro ~ _— area according to the incli- 
nation or angle of t, and welatively to the pitch 
and area which the screw ‘would have were its shaft 
horizontal, and in the fore and aft line of the vessel. 


2122. Gas Motor Encines, J. Dougill, Manchester, 
—l6th May, 1881. 6d. 
This relates, First, to the ofa 
a clutch or brake to utilise and distribute the 
derived from the explosion a 
—_— ton ; Secondly, to a valve to regulate 
nm de oy and Thirdly, to another valve to admit the 
combustitle ignite | it, and permit the escape 
being connec e fiy-whee! ugh the 
a spring D contained 


sequence. 
2108. Corron Pitz &c., W. Irlam, Becles.— 


14th May, 1881. 
co! y treating cotton pile plushes 
woven with dyed cotton with a solution of Epsom 
salts, with or without glycerine. 

2109. Mecuanism To CoNTROL THE SPEED 
or Sream Enoines, H. Lindley, Salford.—lith 
May, 1881. 6d. 

This relates to improvements on patent No. 325, 
A.D. 1868, in which weights upon levers were con- 
nected together, and moved to and fro ina 
plane at right angles to the axis of rotations, and their 
movements arising from the varying speeds of rotation 
were conveyed to mechanism to regulate the position 
of the excentric on the fly-wheel shaft, and it consists 
in adapting such governor to engines of low speed. 
Fig. 1 is a plan view showing this part of the inven- 
tion. The valve chest of cylinder contains a main 


valve A and a cut-off valve B working on plate C. D 
is the governor drum with weight levers drawn 
inwards by s gs, and connected by links to the 
expansion excentric. The governor drum is mounted 
on shaft E, which is caused to rotate at twice the 
speed of the engine by the F. The invention 
further relates to high-s; governors, and consists 
in causing the ends of the governor arms K to bearon 
the toggle links M, the lower ends of which rest on 
—- formed in the button, the motion of which 
transferred to the throttle valve 


REGULATING THE Worxixc or Vacuum Pays 
APPLICABLE FoR SuGcaR Borne, &c., A. Watt, 
Liverpool.—14th May, 1881. 1s. 
Electro-magnetic valves are used for admitting the 
various fluids into the vacuum pans and condensers. 
these being all of a similar , but each commediel 
partially according to its tion or use by electrical 
thermometers or vacuum gauges, or e connec- 
tion between these valves and the thermometers or 
gauges being so that the alteration of the 
position of the mercury will either cause the flow or 
stop the flow of a current of electricity through the 
electro-magnet controlling the valve, and so cause the 
valve to open or shut as required, this current ve 
electricity proceeding from a dynamo-el ic mac! 
or other sufficiently powerful generator of electricity. 


2112. &c., W. Schofield.—l4th May, 1881. 


se pn are flannel so as to impart to it 
anti-rh qualities, and it con- 
sists in placing ro yma into a solution consisting 
of about 4 Ib. soft and 1 oz. common gum boiled in about 
of water, and, whilst boiling, ut pint of 

oil and about 1 quart of “sanitas” 
2114. APPARATUS AND MATERIAL FOR WwW. 
May, 1881.—{A communication from 
iefke. 

This consists of a series of sieves S win Blot te 
above the other round a central tube with inlet, by 
means of which a filtering paste, with which ‘the 
vessel containing the sieves is filled, can be drained 
and deposited on the sieves. The filtering paste con- 


rovided with clamping screws, by which they 
2188. Rotary &c., W. R. Lake, London.—1sth 
communication W.H. and A, 
a 


of Holland.) 8d. 
rk, the shaft A is secured piston wheel or drum 
cylinder D, in which 


E revolving excentrically with: 


at the point of contact is a kin, ece F pressed 
by ageinge. In the dr 


up’ e drum are two opposite 


cavities G to receive packing pieces capable of turni: 
freely therein and serving to guide oy pistons I, the 
ends of which have projections coting in grooves in 
the cylinder ends. N is the inlet port controlled by 
— O worked by an excentric, and P the exhaust 
po 
2135. Heatinc Apparatus, H. London.— 
17th May, 1881. Not proceeded with .) 2d. 

The boiler, instead of placed outside the L. -4 
house or other place to . eated, is arran; 
the house or place to be heated. And instead of the the 
products of combustion passing up the usual way, they 
are led away from the boiler in a Pipe or pipes within 
the house or place to be heated. Ae yr said flue 
pipe or pipes is or are surrounded “with an exterior 
ees alone which the water from the boiler is caused 
to 


2136. Artivician Avizarine, J. A. Dixon, 
—l7th May, 1881.—(A communication from Dr. 
Keenig, Hoechst-am-Main, Germany.) 4d. 

of following the ordinary of super- 
saturating with acids the aqueous solution of the 
alizarine smelt, and then precipitating the colo 
matter, that aqueous solution is mixed with lime 
water and 80 ) ge from the same the calcium 


within the driving pulley hich is 
the fly-wheel ; one end of is pa being attached 
to the crank shaft and the other to the driving pulley. 


e, which are separa’ 
from the alkaline lyes b filtration or by other suit- 
able means. The alka! 


e lyes thus obtained are 


A clutch or brake acts on the periphery of the pulley 

to prevent a backward movement. A 

valve is placed at the end of the gas supply, and is 

acted upon by an arrangement at the back of the 

valve which a the atmosphere, so that should 

the speed increase, the air valve will open wider, and 

so close the gas supply. 

2123. Betts on Straps ror Drivinc Purposes, D. 
Portmadoc, N. Wales.—l6th May, 1881. 


The belting is constructed of ee or folds of canvas 
stitched together by machinery, ugh 
rollers, then steeped in a mn = Tony of boiled oil and 
resin, ‘and afterwards ited on sides 


posed of whitelead, 

oil, and slate dust. 

2124. Hypravutic Caps ror Suarts, F. 
Wirth, Frankfort-on-the-Maine.—16th May, 1881.— 
(A communication from N. Frantz ‘wt Westmeyer, 
St. Johann-on-the-Saar, Germany.) 4d 

This consists in the comirastion of double levers 
supports for the carrying frame, levers 

in such a position by the weight of the pA 
ing stage that the stage is allowed to pass freely with- 
out previous lifting, and the levers return automati- 
cally into their former horizontal position by means of 
hydraulic pressure. 
2125. Prope.iinc anp STEERING VeEssELs, A. Figge, 
Lendon.—1l6th May, 1881. 6d. 

This consists partly in the combination and construc- 
tion of flexible feathering fish-tail propellers worked 
by a rocking motion movable framework, or 
attached in a suitable manner to B saad stern of the 
ships, and which can be — by the steersman and 
turned to any desired angle. 

2126. CompounD For RENOVATING AND PRESERVING 
THE PoLisH OF Furniture, C. D. Abel 


evaporated, and from the same are removed on suit- 
able the above-mentioned alkali salts 
by crystallisation, and the organic substances remain- 
ing in i the mother lye are destroyed by smelting with 

tpetre or by blowing in air of a high temperature 
and the caustic soda or caustic potash is recovered 
therefrom. 


2137. Stanps ror Surrortine Lasts in THE MANvu- 
FACTURE OF Boots > Suogs, J. Southwood, Leeds. 
—lith May, 1881. 

A stand is fixed toa a bench. On it is pro- 
vided a socket for the reception of a ball at the lower 
end of the r forming the rest or carriage for the 
last. A -and-socket joint is thus formed, which 
the y to be moved to any 

es! angle or position for the purpose of work: 

at the boot or shoe placed thereon. ~ 

2138. Looms, J. Belding, Manchester.—l7th May, 1881. 
—{Not proceeded with.) 2d. 

An amount of elasticity is imparted to the strain 
which is -_ ut upon each picking band by partly trans- 
mitting the motion through a spring. 

2139. Lamp Burners, 7. Rowatt, Kew.—l7th May, 
1881.—{Not proceeded with.) 2d. 

This relates to a eonstruction and arrangement of 
the deflecting cones and passages for the supply of air 
to the flame of a lamp in such a manner as to obtain 
increased completeness of combustion and consequent 
brilliancy of light. 

2140. Ventivatine Apparatus, B. Hatton, 


17th Ma > 1881.—(Not proceeded with.) 
When “pp ed to windows, a light frame is Tints and 
fitted in t! 


e window frame, so as to form a h 
ventilator, havin; and a swing front 
or other materi: edge and sides of 

swing frame are stri 
or any other flexible mate: so arranged as 
a weather-tight connection between the Ad, and 
portion of the ventilator. 


London.—16th May, 1881.—(A tion from 
B. Schultz, Berlin. iNot proceeded with.) 2d, 

This consists in a mixture of fatty oils with gum 
mastic and other gums or resins dissolved in alcohol 
and with nitrobenzole. 

2127. Lire Preservinc Garment, F. W. Brewster, 
London.—l6th May, 1881. 6d. 

This consists in making a flexible cape 
or similar ent to be put or worn on the shoulders 
of any suitable fabric or material, in the lining of 
which will be inserted and secured graduated or 
radi ating columns or rows of corks, 

2128. APPaRATUS FOR STEERING Surps, A. B. Brown 
and W. F. King, both of +. ’niien May, 
1881.—{Not proceeded wii 

This relates to a combination ofe electrical appliances 
= a magnetic compass and with hydraulic or steam- 

80 to provide for automatically 

ing a sh be uired course by suitably 

acting on the rudder woe eviations from the course 
occur, 

2130. Sreertnc Apparatus For Suips, W. Morgan- 
Brown, London. —16th May, 1881. —(A communica- 
tion fi Srom Lind fen, Germany.) 

ceded with. 

The standing parts, ee ‘of being fastened to the 
sides, are fastened to the rudder head, or before or 
behind it, at a convenient point in the middle line. 
2181. Perroteum HyprocarBon CooKING AND 

Heatine Stoves, F. H. F. Engel, Hamburg, Ger- 
many.—l6th May, 1881.—(A communication from 
H. Kock, Hamburg, Germany.) 6d. 

This consists, First, in the construction of the wick 


teeth ; Secondly, in lining the wick 
plate "fastened by bending both en e 
construction of the crown or top part of the burner, 
sliding up and down for the purpose of altering the 
distance between the boiler and flame or flames; 
Fourthly, in the extinguishing caps of the burner, 
formed with a small opening at their u pper side for 
the purpose of allowing of the burning of the flame. 

2182. PorTaBLE J. Hurst, Brighton.—16th 

May, 1881. 

The crane meats of a ewinging jib pivotted be- 
tween a pair of rings ada) embrace the scaffold 
or other pole, the said being made in halves 
hinged together at one side, so that they may be 
opened to be applied to or removed from the poles, an 


2141. Broocues, &c., W. H. Taylor, Birmingham.— 
17th May, 1881.—{Not proceeded with.) 2d, 
This relates to the fastenings of brooches, &c. 
2142. Puorocrarnic Printinc Frame, W. H. Beck, 
London.—1l7th May, 1881.—{A communication 
P. Piquept, Paris.)—(Not with.) 2d. 
This comaietn First, in the manufacture and 
ment in rolls of sensitive paper ; Secondly, ina 
frame. 
2144. Biastinc Cuarces ror &., W. 
Gedge, lon.—17th May, 1881.—{ A communication 
consists essentially in ‘the use of a sprin, 
ratus with pl with incombustible Tthe 
fuse or match also coated therewith) paste te 
e bottom of thee 
2146. Wax-tureap Sewrne Macuines, W. R. Lake, 
London.—lith May, 1881.—(A communication from 
H. Campbell, Pawtucket, 
This consists, First, in the combination of a hook- 
needle, a centrally pointed shuttle, and a race wwe hey 
und of es more bars or rails en ot 
con opposite portions of the 
of the said shuttle ; the wi 
a cen y pointed shuttle and hook-needle of a 
shuttle-driver provided with a downward projection 
at its rear to operate as a “cast-off” in enabling the 
needle to free itself from a loop. Other improvements 
are described. 
2147. Water Waste P. age W. Bartholomew, 
London. May, 1881. 
This consists of the ean eng cistern A, the lifting 


bell E, and the deliv D so combined and 
arranged that the bell up water with 
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it, and sets up a flow in the pipe D, thereby establish- 

ing a syphon-like action, and causing the harge of 

the measured quantity of water. 

2148. Compounp Sream Enoines, H. H. Lake, 
London.—17th May, 1881.—(A communication from 
J. W. Chisholm, New York, U.S.A.) 6d. 

The object is to increase the efficiency of compound 
engines by more fully utilising the steam, and 
obviating loss of temperature from radiation of heat, 
and it consists in placing the high-pressure cylinder A 
centrally within the intermediate cylinder B, which 


0700 00 


is in line with and on the same horizontal plane us the 
low-pressure cylinder C. The piston of cylinder A is 
connected to crosshead D, and also that of cylinder B, 
while the — of Cis connected to another crosshead, 
both crossheads sliding in guides and connected tothe 
crank shaft in the ordinary manner. The condenser 
communicates with cylinder C, and the air a is 
worked from the crosshead of the piston ih cylinder C 
by levers. The chamber between Band C is provided 
with a series of pipes M, through which heat from the 
furnace passes, 


2149. T. F. Shillington, Belfast.— 


17th May. 1881. L 

This connate, First, in the combination with the 
grate or space in which the fuel is burned of a fuel 
receptacle or chamber provided with a door or doors 
and with an overhanging lip at the bottom ; Secondly, 
in means for ensuring a continuous supply of air to 
the space immediately below the said curved over- 
hanging lip in combination with means for hea’ 
the air; Thirdly, in the combination with the sai 
grate and fuel chamber of a rocking shaft provided 
with a pusher at the bottom of the said fuel chamber, 
and with a lever at the front of the fireplace. 


2150. Trunks orn Boxes ror WEARING APPAREL, 
W. R. Lake, London.—lith May, 1881.—(A com- 
munication from F. H. Ransom, Buffalo, U.S.A.) 


6d. 

This consists of a trunk in which the body and 
trays are provided with suitable means whereby the 
trays can be lifted out of the body of the trunk, and 
then moved out of the way without detaching them 
therefrom. 

2151. Sueppinc Apparatus 1x Looms, A. Flasher, 
Bradford.—l7th May, 1881.—{Not proceeded with.) 


This consists in the employment of one or more 
chains of tappets which work upon barrels fixed to 
the top rail of the loom. 


2152. Pomps, B. J. B. Mills, London.—17th May, 1881. 
—(A communication from B. Hazélle, Paris.)—(Not 
proceeded with.) 2d. 

A ring of india-rubber is stretched upon the piston 
of the pump, thereby forming a rolling piston or pack- 
ing, the friction of which is very trifling. en 
motion is imparted to the piston of the pump the 
packing rolls to and fro, forming a close packing. 


2158. Reorstsr Stoves, &c., J. Sawyer, London.— 
17th May, 1881.—(Not proceeded with.) 2d. 

This consists in the application of a combustion box 
or chamber fixed at the back of the stove, and = 
vided with a slide door or valve at the bottom. e 
said ibustion box or chamber is formed with open- 
ings leading to the chimney or flue. 


2154. Horse Rakes, W. Brenton, St. Germans.—l7th 
May, 1881. 2d. 
This relates to means for turning the rake, and for 
automatically fixing and holding it in position after it 
has been turned. 


2155. Piovens, &c., W. H. Sleep, Sheviock.—17th 
May, 1881.—(Not proceeded with.) 4d. 

This relates By to improvements on patent No. 
2429, dated 1 June, 1876, and in constructing the 
ploughs, whether to take one or more furrows, it is 
be ge ra whether a pair of stilts is attached to each set 

loughing tools, or whether by other suitable 

mi ical arrangement one pair is constructed for 

the manipulation of both sets. 

2156. Torpepo Boats, J. H. Johnson, London.—17th 
a en communication from A. J. A. Lagane, 

‘art, 

This consists in the combination with 0 boats 
of a water-tight float, permanently connec to the 
upper deck of the vessel, for the p of maintain- 
ing the vessel entirely below the surface of the water 
out of the reach of projectiles. 

2157. CatenpeRInc or Smoorninc Paper, A. J. 
Boult, London.—l7th May, 1881.—(A communica- 
tion from J. Eck and Sons, Diisseldorf, Prussia.) 6d. 

This consists, First, of an improved spreader which 
may rotate or be fixed for preventing folds or creases 
in the paper passing through the machine, and for 
stretching the same; Secondly, in combination with 
a prismatic projection for carrying the lubricant from 
one bearing to the next below, the roller bearing so 
constructed as to facilitate the correct parallel adjust- 
ment, the interchange and the screwing _— of the 
separate rollers, the standards being divided. Other 
improvements are described. 

2159. Raitway Brakes, C. D. Abel, London.—18th 
May, 1881. —(A communication from J. Hardy, 
Vienna.) 8d. 

This co in the combination with the ordinary 
hand-screw brakes of a railway carriage or van 
additional brake gear, wherein the brake shaft of the 

C) ted tel pic lever which can 

be coupled to the brake gear of the continuous brake 

age so as to enable either the brakes of both 

to be operated simul ly by means of 

the brake screw woe of the one carriage, or each 
brake carriage to have its brakes operated separately. 


2160. Knozs To Door Lock AND OTHER 
8S. Harvey, Tottenham, and J. Brodie, 
London.—18th May, 1881. 6d. 

Near one or both ends of the spindle numerous fine 
cuts or notches are formed across one or more of its 
faces. A short strip of thin steel plate is laid on to 
one of the notched faces, and one end of the steel 

late is bent at — angles to form a short projection 

% enter one or other of the notches. Slits are cut in 

the central portion of the steel plate, so as to form out 

of it a tongue, and this tongue is bent, so that its end 
inclines outwards away from the spindles, 


PREPARATION OF WIRE FOR USE IN THE MANv- 
or CaTrLe Fences, &., Fox, Mill- 
wall.—18th May, 1881.—(Not proceeded with.) 2d. 
This refers to means of applying barbs or points or 
other projections at intervals on wire, wire rope, or 
rods or bars, to be used in the manufacture of cattle 
or sheep fences. 
21638. Fasrentnes ror Bracevets, &c., 7. Champion 
London,—18th May, 1881.—(Not proceeded with. 


2d. 

; This relates to the employment of a spring catch 

ever. 

2164. Rotter Sxares, W. R. Lake, London.—18th 
May, 1881.—(A communication from C. M. Raymond, 
Boston, U.8.A.)—(Not proceeded with.) 2d. 

This consists, First, in combining the frontand rear 
rollers for each foot with independent heel and toe 
plates; and Secondly, in so combining separate heel 
and toe plates, carrying yespoctively the front and rear 
rollers, Pnat they may move or slide one upon the 
other, and thus permit an extension or contraction of 
the skate in length, the plates being adjusted to over- 
lap over the rollers at either or both ends, even when 
the skate is extended to its utmost length. 


2166. Sprinc Marrrasses, &c., G. D. Peters, London, 
—18th May, 1881. 6d. 
This relates to a mattrass, seat, or cushion, consist- 
ing of frames and springs connected to the frames by 
metal strips and to each other by fasteners. 


2168. PortTaBLe Easets, E. J. Chatrel, Withington. 
—18th May, 1881.—( Not proceeded with.) 2d. 
The easel is provided with three folding legs, 
each with a joint in or about the centre, which can 
stiffened by the insertion of a peg. 


2169. &c., G. Beiloy, Mid 
Calder, North Britain.—18th May, 1881. 6d. 

This consists in the system or mode of distilling 
shale or other oil-yielding mineral wherein the mate- 
rials are passed through the retorts in a practically 
continuous manner, and wherein the distillation of 
the oil is effected in the eer parts of the retorts ata 
suitable moderate heat, wholly or to a great extent by 
the heat or actions of vapours or poe ee up from 
the lower parts of the retorts, in which lower parts 
the “spent” shale is being subjected to a compara- 
tively high heat, for the purpose of increasing the 
yield of ammonia, and thereby enhancing the value of 
the aggregate products. 


21°70. Separatina Liquips From Sourps or Liquips, 

&e. Smith, Glasgow.—18th May, 1881.—(Not 
proceeded with.) 2d. 

A centrifugal machine is used, such thine resem- 


W. W. Morton, London.—19th May, 

The Sipe te is solid with the body of the action 
of a dro; 1 ied 
hammerless system. e stock is to have a solid 
head, i.¢., the locks are not let into it, but it bears 
against the back portion of the action as if there were 
no locks. 


2182. Treatise Orgs aND SuBsTANcEs CONTAINING 


het: 


or , and 


2184. APPARATUS FOR THE AMALGAMATION OF GOLD, 
F. Campbell, London.—19th May, 1881.—(Not pro- 
ceeded with.) 2d. 

This consists in the construction and use of a wash- 
ing tank or tanks supplied with water, revolvable 
copper or other stirrers and quicksiiver trough, com- 
bined with one or more riffle boxes fitted with a series 
of copper troughs arranged step fashion for holding 
quicksilver, and precipitating corrugated 
mated copper trays fit ith one or more copper 
troughs for quicksilver and baize covered tables. 
2185. Curonocrapus or Stop Watcues, L. A. Groth, 

London.—19th May, 1881.—(A communication from 
H. A. Lugrin and P. Nordmann, both of New York, 
U.S.A.) 6d. 


This consists essentially in the combination with 
the hollow arbor of the centre wheel, having a per- 
forated end collar or seat, of the arbor of the quarter 
second hand which is supported on the collar of the 
hollow arbor by a shoulder or é! ement, so that 
the arbor of the quarter second hand is adapted to 
oscillate thereon. 
218'7. Marine Steam Enoines, W. Allan, Sunderland. 

—19th May, 1881. 10d. 

In constructing marine engines of the inverted 
direct-acting surface condensing type, the bed plate 
is formed with circular seats for the purpose of fitting 
therein the necessary suction and delivery valves for 
the circulating and air pumps, and as seats for 
the pump chambers; the circulating water passages 
to and from the circulating pump valves are arranged 
in a portion of the bed plate, these we 
to the surface condenser which is fitted to the 
plate. The surface condenser is formed so that the 
circulating water can be drawn or forced through its 
tubes, and it is also so arranged that when the 


bling the centrifugal machines employed in the sugar 
manufacture, the shell of the basket or rotating vessel 
not being perforated however, but impermeable. The 
liquid aitere to be operated on is led into the vessel, 
and the vessel made to rotate at a suitable speed, the 
centrifugal force causing the solid particles or matters 
to collect at the outer against the inside of the 
cylindrical or other shell, whilst the central part 
becomes occupied by separate liquid, which may be 
withdrawn by means of a syphon or in any other con- 
venient way. 


2172. Frre-escare LADDERS AND 
A. M. Clark, London.—18th May, 1881.—{A com- 
munication from J. R. Winters, Chambersburgh, 
and R. Vosburgh, Brooklyn, U.S.A.) 6d. 

This invention consists in the combination with the 
axle and the frame of swivelled screws, their nuts and 
ide uprights, whereby the frame can be kept level, 
owever uneven or inclined the surface of the ground 
may be; also in the combination with the frame of 
stationary hooks and hinged hooks, whereby a side 
ladder can be conveniently and securely carried ; 

in combination with the frame of bent pipes and the 

hose, whereby the said hose will be raised and 

lowered by and with the said ladder ; and also in the 
combination with the side bars of the ladder of tires 
and end blocks, whereby the ladder is strengthened. 


21°73. Ripinc R. Walters and J. Hewitt, both 
of London.—18th May, 1881. 6d. 

The springs are mounted in a protecting frame of 
the thickness or a little less than that of the bar of the 
* tree,” and such spring frame is attached by webbing 
or other suitable means to the said “‘ bar,” so that the 
said spring frame shall, at its upper end, lie close to 
the oles of the bar, thereby adding nothing to the 
thickness of the saddle and lyingin a similar manner 
to the bar between the panel and the flap. 

21'74. Bricks, Ties, &., J. Walker, Leeds.—13th 

May, 1881. 4d. 

This refers to the manufacture of blue vitrified 
metallic bricks, tiles, terra-cotta, or other articles of 
ornamen or ordinary form, also to prevent 
fusion together while in the kiln. 

2175. Recenxeratinc ok RESTORING THE ENERGY OF 
Execrric Batreriges, W. R. Lake, Loudon.—18th 
May, 1881.—(A communication from L. Marche.) 4d. 

The reconstitution is by —_ through the battery 
an electric current in the on opposite to its own 
current. 

2176. Extraction oF GLYCERINE FROM COMPOUNDS 
OR SUBSTANCES CONTAINING THE SaME, &c., W. R. 
Lake, London,.—18th May, 1881.—(A communication 
~ P. J.B. Depoully and D. Droux, both of Paris.) 


This ‘ists in the extraction of glycerine from 
manufacturers’ refuse and other mixtures (especially 
the lyes obtained from soap works or from low wines, 
or the refuse of alcoholic fermentation) by the combina- 
tion of the glycerine with fatty acids, ene Fed 
called, and with natural neutral fatty ies, which 
combination permits the elimination by simple wash- 
ing with water of the salts and other impurities from 
the ordinary glycerine of commerce, and which com- 
bination can btained either by hea’ in the open 
air, or in a retort without pressure, or in a suitable 
vessel under pressure. 


21'7'7. Srocxinc anp Sock SusPenpERs Cuasps, E. 
Blinkhorn and F. A. C. Grobert, both of London.)}— 
18th May, 1881.—{A communication from H. 
Axman, Vienna.) 4d. 

A plate or strip is hinged to a back piece, or 
vice versd, and slots are so arranged that a double- 
headed button can be slid along, and become fixed 
with the fabric nipped between it and the two plates 
or strips when moved in one direction, and the fabric 
be released, and also the butten on a movement in the 
reverse direction; the button isso fitted that it is 
always in connection with one of the strips, one por- 
tion of the other strip i shaped that the head 
ma. through to permit the two plates to be un- 
fol or opened out. 


21°78. APPARATUS FOR OBTAINING OR APPLYING 
Motive Power, B. J. B. Mills, London,—1l8th 
May, 1881.—(A communication from A. di Viana, 
Genoa, Italy.)\—(Not proceeded with.) 2d. 

The apparatus consists of a motive lever wor! 
upon an axis carried by a suitable support or stan § 
and by its end transmitting by the aid of an arm or 

ting rod threefold the power exerted upon it to 
a pair of discs, which work as a crank shaft, and give 
rotary motion to a balance lever provided at each end 
with any given weight, and thereby developing great 
power. 
2180. Apparatus For STeaMsHIPs, A. L 
Normandy, London.—18th May, 1881. 4d. 

This consists partly in constructing distillery con- 
densers, so that they may be worked with the impure 
steam from the main boilers in such manner as to 
produce partly good cold fresh water for drinking, 
and partly hot, and more or less impure or greasy 
fresh water, which is returned to the boilers, thereby 
replacing all the water abstracted from the boiler in 
the shape of steam for working the condensers, so as 
to obviate the necessity of feeding about twice as 
much sea water, and all the evil resulting therefrom. 


‘the anti-friction ball bearin, 


g are working as common jet engines the dis- 
charge water is permitted to escape through the dis- 
charge pipe for the circulating water. Otherimprove- 
ments are described. 

2188. Conpensinc Carpinc or MACcHINEs, 
J. Ramage, Alva, N. Britain.—19th May, 1881.— 
(Not eded with.) 2d. 

This relates to improvements in or connected with 

“carder cond or densing engines 

machines, designed to enable 


from the ed wool or other fibre, while ad- 
mitting of the production of ordinary plain yarns 
when desired. 
2189. Governors on Brakes, J. H. Hughes, Birken- 
cons' @ governor and apparatus so ai 
that the instant the exceeds the speed to 
which the governor is set, the brake is applied auto- 
matically. 
2190. Baas or Paper, E. P. Alexander.—19th May 
se communication from L. G. Fisher, jun. 


This relates to the manner of forming a square or 
oblong bag, the sides of which are of uniform thick- 
ness, and the bottom is closed by folding down the 
side portions so as to secure a bag that will open and 
assume its four-sided form by the act of filling. 

2191. or Pins, H. F, Hailes, Hornsey, 
and A. §. Bishop, London.—19th May, 1881.—(Not 
proceeded with.) 2d. 

This relates to constructing bolts or pins which will 
- automatically locked In their sookets when pushed 

ome. 

2192. Morive-powEeR Enaines, J. Cartwright, Idle.— 
19th May, 1881.—( Not proceeded with.) 2d. 

This consists in a combination of revolving movable 
plates or floats which are successively operated on by 
steam or pe pepe air, and which actuate the 
driving shaft of the engine, the plates or floats being 
pushed out in succession into a fixed cylinder to act as 
pistons for the steam or air to act against. 


2193. Rovunpasovts or “ CaroussELs,” F. F. Engel, 
Hamburg, Germany.—19th May, 1881.—{A commu- 


carriages in such manner that a rocki 

motion is or can be imparted to eac! ir or seat 

besides and independent from the roundabout motion 

of the machine. 

2194. Looms, J. Leeming and R. Wilkinson, both of 
Bradford.—19th May, 1881.—(Not proceeded with.) 


This relates to aj tus by means of which the 
whole of the heald shafts and threads may 
readily be brought into one plane, or levelled, for the 
popes of affording greater facility for piecing up a 

roken end or warp thread, and toimproved apparatus 
for operating rotary shuttle-boxes. 

2195. Ficurep Crors, &c., J. Warburton, Bolton.— 
19th May, 1881. 4d. 

This ists in th 


6 facture of satin or twill 
cloth woven continuously from one warp, at the same 
time that a floated yarn figure is produced on the 
surface of the cloth from another warp, the latter 
being bound at the back when not making figure. 


2196. ManvuracturE or Ficurep Cioran, 7. Taylor 
and J. Warburton, both of Bolton.—l9th May, 
1881. 6d. 

This consists in the use of two separate ends of 
stitching yarn to one end of face yarn, and the 
shedding of the said yarns, in combination with the 
progressive order of the picks of coarse and fine wefts, 
whereby the drop box is dispensed with at one side of 
the loom. 

2199. ManuractuRE oF TiN AND TERNE PLATEs, G, 
Trubshaw, Llanelly, and @. Leyshon, Tipton.—19th 
May, 1881.—(Not proceeded with.) 2d. 

relates to the employment of a vessel divided 
into compartments containing the tin or terne metal 
and the grease. 

— lay, 1881.—({ Not with.) 2d. 

This relates to the employment of a revolving yh 
carrying the advertisements. 

2201. Rartway Lamps anp CHIMNEYLEss BURNERS 
FOR PETROLEUM Lamps, &c., J. Blake, Birmingham, 
—19th May, 1881.—(Not proceeded with.) 2d. 

This relates, First, to the construction of parts of 
lamps to be used for lighting railway carriages from 
the roof; Secondly, to the construction of tricolour 
lamps ; y, to the construction of chimneyless 
burners. 
2202. Bicycies, &., E. Marshall, Birmingham.— 

19th May, 1881. 6d. 

This consists, First, in the method of constructing 

gs ; Secondly, in the appli- 
cation of gear wheels to velocipedes for varying the 
rate of motion communicated by the crank shaft to 
the princi or travelling wheel. Qther improve- 
ments are described, 


2208. Ancie Bars, &., J. H. Johnson, 
London.—19th May, communication from 
Highfield, Philadelphia, 0.8.4.) 6d. 


ts essentially in bevelling angle bars by 


passing the bar between two pairs of rolls A A, BB, 

which confine the — flanges of the said bar, and 

gradually changing the angle of the pairs of rolls in 

respect to each other as the bar passes between them. 

2205. Harpoons, H. J. Haddan, London.—20th May, 
1881.—(A communication from 0. C. Bjerke, Christi- 
ania, Norway.)—(Not proceeded with.) 2d. 

This consists in furnishing harpoons with specially- 
made wires or ropes in such manner that said harpoons 
can be readily placed in communication with one pole 
of a suitable source of electricity, while the other pole 
of the said source is connected with the water, and 
thereby allow of an electric current being sent throu, 
the harpoon, and into the fish or an: a8 8001 a8 
harpoon strikes or penetrates the same. 


2207. APPARATUS FoR WorRKING BrakEs oF RAILWAY 
on J. Armstrong, Swindon.—20th May, 1881. 


This consists, First, in the combination of a reducing 
pressure valve and an ejector situated between the 
steam valve on the boiler and the ejector; Secondly, 
in the combination of a hand brake with a cylinder 
piston, sack, or their arran, 
ment; Thirdly, in a double-beat valve situated on 
pipes and cylinders of a train, so that water 
or other foreign substance collected escape. 


2208. Apparatus FoR Irnoninc, W. H. Davey, High- 
gate, and H. Fabian, Brith.—20th May, 1881. 4d. 


hollowed to suit the cylinder, and 
heated by steam or gas, is caused to move ards 


and forwards in the direction of the length of the 
cylinder. 


2209. Gunrowper Fiasks, &c., F. W. Ticehurst, Bir- 
mingham.—20th May, 1881. 6d. 

This consists in constru the body of the flask 
or bottle so that it is filled and emptied at a screwed 
hole, at or near the bottom end of the bulging or con- 
vex side of the said body instead of at the neck end 
as usual, and closing the said screwed hole, by prefer- 
ence, by means of a hollow or tubular screw plug; 
also converting the empty flask or bottle into an oil 
lamp or candle holder. 


2210. Manuractvre oF Parr, 7. Wilson, Holling- 
bourne.—20th May, 1881. 6d. 
an endless felt or 


This consists, First, 
blanket into contact with the moist paper whilst this 
is still upon the endless wire cloth of the paper 
machine, and removing the dw! from the wire cloth 
upon the surface of the said endless felt or blanket ; 
Secondly, pressing the endless sheet of moist paper 
between two endless felts or blankets by means of 
rollers; Thirdly, transferring the endless sheet of 
moist paper from one endless felt or blanket to 
another, previous to receiving the pressure of the 
press rolls; Fourthly, air drying the endless sheet of 
moist paper in the state in which it leaves the press 
rolls as “ water leaf,” upon open work drums in place 
of upon steam heated rolls. 
2211. Burren anp Draw Gearine, I. A. Timmis, 

London. —20th May, 1881. 
The drawing shows an arrangement in which B is a 


central boss, 


F the framework, and through the 
rod P work ; D 
e 


is the draw spring ; SS are check springs. 


2212. Dynamo-ELEcTRIC MAcHINEs, C. A. Barlow, 
London.—20th May, 1881.—(A communication from 
A. de Meritens.)—{Not proceeded with.) 2d. 

This relates to the use of straight magnets, provided 

with an armature at one set of poles, these to form 

horseshoe magnet. 

2218. Propuction or HypROGEN Gas AND MANUFAC- 
TURE OF Ammonia, &. S. Samuel, Liverpool.—20th 
May, 1881. 2d. 

This consists in passing steam through incandescent 
coke or other combustible, or through incandescent 
iron borings or scrap iron contained within a cupola, 
such i d gers Ragen d by producing a 
rarefaction of the air wi such cupola by means of 
a steam jet, and so inducing steam to pass ugh 
the incandescent material with great velocity, and 
whereby hydrogen gas is produced in large quantities. 
2214. anp Parasot Furniture, W. G. 

ge and F, A. Ellis, both of London.—20th May, 

This consists, First, in making “stretches” of 
malleable cast iron; Secondly, in making “ gets” or 
‘middle bits” of malleable cast iron, 

2216. Szwine Macuines, J. Imray, London.—20th 
ae 1881.—(A communication from H. Buckofzer.) 


This relates to the construction of sewing machines, 
whereby two rows of stitching are formed simultane- 
ously by two needles, of which one is adjustable to or 
from the other, so as to produce the rows of stitching 
at any desired distance apart. 


2219. ManvuracturE or Sreet, J. Imray, London.— 
20th May, 1881.—(A communication from P. E. 
Martin, Paris.) 4d. 

This consists, First, in the production of a spongy 
material resulting from reduction and cementation 
of metallic ores or metalloids effected by subjec 
them to long-continued heat in admixture wit 
reducing and cementing agents ; Secondly, the pro- 
= of alloys by fusion of iron and iron ore along 

the spo products ; , in the admixture 
of alloys with the fused — 


Antimony, J. Hargreaves and T. Robinson, both of 
Widnes.—19th May, 1881. 6d. B\/AZ 
This relates to treating antimonious ores and sub- N 
stances to obtain metallic antimony and other valuable 1 V7 \ | \\ 
14 products, such as gold, silver, mercury, bismuth, 
copper, lead, cadmium, and tin, when these metals or | 
one or more of them are contained in the said ores H EN | ey = 
id © 
= 
: 
Sl seat 
N IE 
a 
ae To a revolving cylinder having a covering of soft ’ 
a fabric, is - the fabric to be ironed. On this 
2d. 
sx 
Ti 
nication from W. Stuhr, Hamburg, Germany.—(Not i | \ 
proceeded with.) 2d. 
This relates, First, to the construction of the frame, R 
allowing a double platform or story to be used for the aT Manse Itai 
of chairs, seats, or carriages; and, further, P -D 
to the construction of the carriages or of the 
| SSS} 
sz! 
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2220. Manvracrore or Fuet, S. Baggeley, London.— 
20th May, 1881.—{Not proceeded with.) 2d. 

For fuel for ordinary purposes the following 
ingredients are combined :—To 1 ton of coke breeze or 
gas coke, broken in small pieces, is added 2} cwt. of 

chalk, dry, in powder, 80Ib. of lime in powder, and 
24 gallons ‘of oil of resin, orany other imflammable oil. 

ese ingredients are well mixed and made into 
bricks. 
2221. Dressing AND FryisHinc WOOLLEN oR WORSTED 
Faprics, J. W. Bannister and W. , doth of 
Leeds.—2lst May, 1881. 6d. 


2258. Tricycies, H. J. Haddan.—2ith 1881.— 
(A communication from J. A. McKenzie.) 

This th two tes front 
wheels, and a small rear steering wheel, treadles and 
devices connected to the inner ends of the front wheel 
hubs and adapted to be locked to or disengaged there- 
from for propelling the vehicle. Also in mounting 
the front wheels on independent — and _con- 
nected to the ends of a rearwardly curv 


the nozzle so that the force of water will disconnect it, 
or it may be disconnected by the heat. 
49°73. BLenpInc Worts, D. McG. Watson and A. C. 
November, 1880.—(Not proceedéd 
wu 
A branch pipe is attached to and depends from the 
wort pipe to a receptacle jointed to the extremity of 
the branch pipe, and which serves the purpose of a 


piece. 
2276. Kircnen J. Mel. Shaw, Glasgow.— 


The fabric to be operated upon is, when 
first conducted over a steaming-box. or omnes 
steamed, thence it is conducted by rollers held so as 
to be capable of rocking in arms or in a frame acted 
upon so as to vary the tension on the fabric as 
required. Thence the fabric 1s acted on by another 
roller, or other guide rollers, in its passage to a brush- 
ing roller, thence it passes to the surface of a sand or 
emery roller, and from the surface of the sand or 
emery roller to what is commonly called the “inking 
roller.” Between these rollers the fabric is acted upon 
by pressure rollers. After leaving the “inking 
roller” the fabric is acted upon by another adjustable 
pressure roller, and thence by a series of cylinders or 
rollers the fabric is conducted to the cuttle or cuttle 
arms for effecting the desired folding of it. 


2222. Arptyinc Sprives To Doors, A. 
Thornliebank, N. Britain. -2\st May, 1881. 

This consists in the mode of applying ate to 
doors, according to which a helical a spring, 
placed in a groove or recess formed in the door, is 
peng ae by achain orcord toa fixed point in the 

door frame the said chain or cord passing etween a pair 
of anti-friction rollers in the case of swinging doors, 
and in contact with at least one anti-friction roller in 
the case of other doors. 


2227. Scppryinc Gas To Gas Moror 
Encines, F. W. Crossley, Manchester.—2lst May, 
188l. 6d. 

To supply gas toa gas motor engine on a crane or 
traveller a trough A is fixed parallel to one of the rails, 
and is of a scroll form in section, and within it water 
is placed. From the engine a pipe B passes thro - 
the liquid, and is bent up into the gas space of 


trough. To supply gas to locomotive gas engines 
holders are mounted on wheels and een by a 
tubular pole E to a socket G on the locomotive, both 
the pole and thie socket being closed by valves H, 
which are opened by the action of joining up. 


2229. Fire-crate Screens, S. H. Ogden, Manchester. 
—2lst May, 1881. 6d. 
This relates to the method of suspending fire screens. 


2230. Arr CoMPRESSORS AND APPARATUS FOR PUMPING 
or Forcrxe Fivurps, H. Fletcher, Bolton-le-Moors. 
—2lst May, 1881. 6d. 

This consists, First, in the employment of a balance 
weight G and lever E for counter-balancing the piston 
carried valves of air compressors; Secondly, in 
coupling together, where two pistons are used to com- 


m 


press alternately, the piston carried valves of one 
piston with the piston carried valves of the other 
piston by levers and one or more connecting rods, so 
that the connecting rods counterbalance the valves to 
the desired extent. 
sant. APPARATUS FOR WASHING GLASSES, Jars, &c., 
Wood, Newton Heath.—2\st May, 1881. 6d. 
This pice to the combination of interior and 
exterior brushes revolving in opposite directions. 


2239. Suavine Skins, BE. ?. Alexander.—23rd May, 
1881.—(4 ——- from H. A. House and &. 
D. Castle.) 6d. 

In a frame turns an inclined shaft carrying a band 
pulley, by which it is driven, and also an annular 
cutter consisting of a disc, to which is fitted an 
adjustable thin steel annular blade. On the frame is 
mounted a hood, cap, or fence, the inner edge of which 
coincides and extends nearly to the edge of the cutter, 
and is recessed to a a curved plate, which can 
moved in or out. The skin is drawn over the cap, and 
at the same time in contact with the cutter. 


2249. Heatixc Houses, Hosprra.s, &c., 
C. L. Friedlander, Jinkigung, Sweden.—24th May, 
1881. 6d. 

This has reference to an air chamber, vessel, or 
vault, in which is a furnace terminating in a box or 
receptacle connected with a tube box, from which the 

nee ucts of combustion are led through tubes to a 
second tube box, and thence through other tubes, 
and finally to the chimney. Cold air is admitted at 
the bottom of the air chamber, vessel, or vault, in 
which it is heated by contact with and radiationfrom 
the furnace and tubes. It traverses the a tus and 
is emitted therefrom cither directly or by a system 
of distributing pipes. 

2255. Rackets on Racker Bats ror Lawn TENNIs, 
&c., G. Hookham.—24th May, 1881. 6d. 

This consists in providing strings running across 
both sides of the frame, so as to form the sets of 
strings separated by the thickness of the frvme. 


24th May, 1881. 
This ist. = the construction and arrange- 
ment in combined open and close fire ranges, of 
hinged or pivotted flaps or shutters, forming when 
pened out an expanding or trumpet mouth fiue 
opening, fitted with a cover which when not in use 
is passed through a slot into the chimney flue, or 
neg up or suspended from the po of the 
Other improvements are descri) 
2314. PRESERVATION OF Beran, G. M. Alexander, 
London.—26th May, 1881. 
This consists in mixin; ca and incorporating 
orthophosphoric acid with butter. 
2337. Grarers ror Gratinc Saut, Brean, &., L. 
Field, Birmingham.—27th May, 1881. 6d. 
: This relates to graters having rotating grating sur- 
faces, 
2437. Crrcuirs ror EtectricaL TRANS- 
MissION, G. B. Edmonds, London.—2nd June, 1881.— 
(A communication from G. M. Mowbray.) 6d. 
This is an arrangement for a return wire. Fig. 1 


Fic.l 


shows longitudinal and cross section of outward con- 
ductor, with groove for insulated conductor; Fig. 2 
shows arrangement for multiple conductors. 


2455. Mecuanicat Foo Horns, J. Sturge and J. 
Grubb, both of Birmingham.—3rd June, 1881. 6d. 
The pump B is placed within a cylinder A, and its 
piston D is worked by lever E and draws air in at Cc, 
and through valve I during the upstroke, and through 


valve H during the down stroke, compressing each 

e alternately and causing it to enter by valves K 

and L into cylinder A, from which it can pass to the 
fog horn M. 

MANUFACTURE OF HyGienic SWEETMEATS WITH 

Ont, H. Bories and P. V. Tostain.—22nd June, 1881. 


me consists in mixing cod liver, castor, or other 
oil with sugar or chocolate, so as to form sweetmeats. 
3007. Bixpinc Books witH Wrre Stapies, H. G. 
Thompson.—8th July, 1881.—(A communication 
Jrom B. Mower.)}—(Complete.) 8d. 
This consists, First, in the combination with the 
driving pulley having’ recesses of a clutch disc with a 
pawl and having a wing and bolt adopted to di 


of the wort to several radial pipes standing 
out from the receptacle, and oth were g 

wort to through and blend with the liquor in the 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


248,421. Current RecuLator ror DyNAMO-ELECTRIC 
MacuINnEs, Thomas A. Edison, Menlo Park, N.J., 
assignor to the Edison Blectric Light Company, New 
York, N.Y¥.—Filed March 5th, 1881. 

Brief. -The invention is clearly explained by the 
drawing and claims. Claim.—({1) The method of con- 
trolling or regulating the regenerative force of adynamo 
or magneto-electric machine consisting in throwing 
into the field magnet circuit a variable and controllable 
counter electro-motive force, substantially as set forth. 
(2) The combination, with a generator, of an electro- 
motor included in the field-magnet circuit by its 
counter electro-motive force, substan ly as set forth. 
(3) The combination of a generator, an electro-motor 


included in the field-magnet circuit, and a magnet in 
the supply or consumption circuit controlling the rate 
of rotation of the motor, substantially as set forth. 
(4) The combination, with a motor, of a disc driven 
thereby, and a magnet, between whose poles or in 
whose field the disc rotates to vary and control the 
rate of rotation of the motor, substantially as set 
forth. (5) The combination of a generator, an electro- 
motor in the field- et circuit, carrying a disc upon 
its rotating shaft, — 6 a magnet in the supply circuit 
in whose field the disc rotates, whereby the rate of 
the motor and the strength of the field circuit are 
varied and controlled, substantially as set forth. 


Exectric Moron, Thomas Eiison, 
Menlo Park, N.J., the Edison Electric 
=— Company, New York, N.Y.—Filed March 3rd, 


Brief The device is intended to prevent the dis- 
turbance of electric lights when a motor is thrown 
into the same circuit ; and to this end it consists of a 
variable resistance included in the motor-circuit 
normally or when at rest, and a governor driven by 
the motor, and means controlled by the governor . 
cutting out the resistance gradually as the specd of 


4] 


| 


such pawl ; Secondly, in the combination with driving 
shaft of a double cam to operate the clincher as 
and driver; Thirdly, in the combination with 

clinching rod of a coiled spring and a cam adapted “4 
compress cam and suddenly release the clincher so as 
to clinch the staple with a blow; Fourthly, in the 
combination on in the com machine of an adjustable 
table; Fifthly, in combination with the driver and 
segmental racks of a feed roll connected to the racks 
by pawl and ratchet mechanism constructed to feed 
the wire to the cutter plate; Sixthly, in a roller with 
adjustable screw pressure to regulate the pressure on 
wire ; Seventhly, in combination with the feeding 
device and cutters of a disc with a channel at an angle 
to the feed ch an pted to straighten the 
wire. A hand machineis also described and shown. 


3041. Maxzixc HoLLow ARTICLES DIRECT FROM 
Pupp.ep Iron, A. L. Murphy.—11th July, 1881.— 


the motor increases and its counter electric current 
is sent toline. The resistance cut out should be the 
equivalent of the counter current at any given speed. 
Claim.—The combination, with an electro-motor, of a 
resistance included in its circuit normally or in a 
state of rest, and means opera‘ by the motor and 
arranged to ” gradually cut out the resistance as the 
motor speeds up, and to entirely cut it out when the 
motor reaches a desired predetermined speed, sub- 
stantially as set forth. 


248.550. Macnine ror oR DREssING 
PioveH George C. Avery, Lousville, Ky. 
Brief.—The work carriage proca’ upon a 

pivotted bar, which is oscillated, the two —w 

ducing the required shape of the plough handle. 

mechanism for returning the work backward after the 

forward is placed upon the arm. Clamm.—(1)In a 


(Complete.) 
The puddled ball is lated under a h 
other forging mechanism and formed into a cylinder, 


which is then punched or drilled with a central hole. 
The cylinder is then successively reduced and con- 
densed over mandrils in a rolling mill. 


35098. Porrery, H. J. Haddan.—18th August, 1881.— 
communication from G. Ligowsky.)—(Complete.) 


me consists essentially of a pottery apparatus, con- 
sisting of an elevated receptacle for containing slip, a 
hose for conducting said fluid to the moulds, a suction 
tube and hose for exhausting the superfluous slip 
therefrom, and a suitable device for producing a 
vacuum. 


3775. Seur-Levettinc Bertus, T. C. Dunn.—30th 
August, 1881.—{A communication from W. Miller.) 
—(Complete.) 6d. 

This consists mainly in a bail or bent bar, to which 
the ends of the berth are pivotted, said ‘bar being 
pivotted to a bracket over the centre of the berth, so 
as to have a universal movement. 

3777. Hanp-pieces ror Dentat Encines, &c., &. 
Pitt.—30th August, 1881.—(A communiation from 
B. T. Starr.}—(Complete.) 6d. 

“his consists partly in the combination of a casing, 
a spindle chuck, tubular brushing, cone friction collars 
surrounding the chuck, and fitti ng in correspondin; 
seats in the front and rear end of said bushing, an 
thrust and pull journals or shoulders of said chuck 
working against said cone collars. 


3885. Fire EXTINGUISHING Apparatus, W. R. bate 
, 1881.—(A 


—Tth 
Burritt “Hardware Company, Incorporated. 
te.) 6d. 
relates to fire extinguishers in which upon a 
fire occurring the waters in the apparatus will he 
caused to issue from a finely perforated nozzle and be 
distributed about the room in the form of spray, and 
consists in the application of a cup and a plug to the 
distributor in order to prevent the accumulation of 
foreign particles in the pipe, the plug being fixed to 


hine for cutting or dressing plough handles, a 
reciprocatory work carriage carrying mechanism for 
ejecting therefrom the finished work, substantially as 
described. (2) The combination of a rotary cutter 
mounted on a fixed axis of motion, a vibratory bar or 
arm, and a reciprocating work carriage sliding longi- 


tudinally of said bar or arm, substantially as 
described. (3) In cummbtontion with the cams M and 
M2, for imparting a vibratory motion to the 

driving arm, one of said cams actin; ng directly on said 
arm and the other acting on said arm indirectly, 
through the medium of its rock shaft, a compensating 
device composed of an arm flexibly connected to the 

rock shaft, an arm or clip rigidly secured thereto, and 
an interposed suitable cushion or yielding abutment, 
substantially as set forth. (4) In combination witha 
work carriage mounted to slide on an arm or support 
adapted to raise and lower a discharging mechanism 
composed of a friction wheel L, mounted in the 
carriage and adapted to be forced toward the inner 
side of the work, and an opposing yielding anti- 


friction I, mounted in the 


being such as and o substantiall 
in the manner on forth. erating 
248,'718. Steam Pump, Charles P. Dea ngfeld, 
Mass.—July 15th, 1881. 
Claim.—The combination, substantially as shown, 
of the piston rod C, having an outside connection 
with the pump, with the upper plunger E and its 


barrel G placed out of yt direct line between the 

said piston rod, end for’ the purpose 
ston substan’ as and for 
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THE PARIS ELECTRICAL EXHIBITION. 
No. XVII. 


SomE two or three years ago, when burglaries in the 
suburban districts of the metropolis attracted more atten- 
tion than they do now—the daily papers having Ireland 
in hand—a good deal of notice was taken of certain elec- 
trical —- in use in the large American cities. The 
fact is, that American cities being somewhat a new crea- 
tion, the citizens are not wedded to the old-fashioned 

lans adopted for protection in the Old World towns, It 
is indeed easy to adopt any system of house protection 
when the house is being built; but it is not so pleasant to 
have workmen turning the place topsy-turvey when it has 
been inhabited for some years. The Exchange Telegraph 


Company, in Cornhill, seeing the great advantages which | 


would arise by the adoption generally of some of these 
American ideas, took them up, improved greatly upon 


them, and attempted their introduction into England. | 


Some of the apparatus has met with a welcome reception, 
some has not n received at all—a fact so much the 
worse pethaps for householders. The introduction of 


the telephone system has somewhat changed the nature | 
of things, and has partially provided what other systems | 


were devised to completely provide. The idea of central 


\ 
\ 
\ 
\ 
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apparatus—one, that required to communicate from a cen- 
tral station to a number of stations; the other, that required 
for fire-alarm ons.oumge The first class of instruments 
are conga nown as type writers; and specimens 
of these as used in America by the Gold and 
Stock Exchanges were also exhibited by Mr. Edison. 
| The automatic type-writing instrument, as well as the fire 
alarms, can be worked by at oes who have no knowledge 
of ordinary telegraphy. The Exchange Company exhibited 
a specimen of the original three-wire type printer, first 
| used in America in 1867. This apparatus consists of two 
bes. and heavy ype wheels fixed to independent axes, 
| and rotating side by side by means of ratchet and pawl 
| propellers each controlled by an electro-magnet in the 
| circuit of a separate line of wire. Beneath these type 
wheels is p a band of paper, which is supplied from a 
reel, and passes over a cushion of soft material placed 
under the type wheels and carried by alever. To one end 
of the latter is fixed an armature, acted upon by an 
electro-magnet upon an independent circuit. One wheel is 


power. The electro- ets are made with their tubes 
slit longitudinally. The centre of the electro-magnet core 
being useless and detrimental is taken away. The removal of 
this centre, and the less weight of the moving parts, made this 
instrument to be worked at a speed of 950 words per hour 
for ordinary news, or 1500 for Stock Exchange quotations, 
for which the type wheels have been specially adapted. 
The transmitter employed for this instrument consists of a 
horizontal axis with radial pins. Each radial pin is con- 
trolled by a key in a keyboard. One such transmitter in 
London works more than 350 instruments, and is capable 
of working 800 simultaneously. In the modification to be 
used with one wire only, the propeller is attached 
to a powerfully magnetised armature, which oscil- 
lates between two electro-magnets. The electro-magnet 
which controls the punching mechanism is in the 


| same circuit, together with a small magnet which operates 


|a contact maker. 


engraved with the letters of the alphabet, and the other with | 


figures, fractions, &c. To despatch a message it is neces- 
sary that both type wheels should be at zero point, one is 
then moved step by step till the right letter or figure is 
‘over the impression pad, when, by sending a current 


( 


exchanges was not the outcome of the telephone, it was 
adopted long before. Originally, we believe, the central 
station was somewhat of a messengers’ oftice—a subscriber 
to the Exchange could signal to the central office for a 
messenger, who at once went to the house indicated, and 
could then be dispatched for the doctor, to the fire station, or 
wherever required. An improvement upon this was when 
the subscriber was enabled to signal direct for the doctor, 
policeman, fireman, messenger, &c. In certain cases it 
saved time, which was a great advantage. Then again 
the houses could be so connected with the central station 
that no window or door could be opened after a certain 
time, or after a certain signal had been given, and any 
house thus guarded signalled any surreptitious tampering 
with the fastenings, and brought the policeman at once to 
the spot. Householders in England did not seem to care 
for such precautions, and the system has not found a home 
here, except in the somewhat moditied form of fire alarms, 
of which more hereafter. 

The system, however, of signalling to or from a central sta- 
tion commended itself to business men, and instruments work- 
ing automatically were placed insubscribers’ offices, by means 
of which the Stock Exchange prices as quoted on the Ex- 
change could beat once transmitted to the various subscribers 
by means of such instruments. The system extended to 
clubs, newspaper offices, and so on. The instruments first 
introduced by the Exchange Telegraph Company were, 
com with the modernised forms as exhibited at 
Paris, somewhat crude. The engineer of the company, 
Mr. F. Higgins, has been constantly introducing improve- 
ments, till he has produced an instrument of great 
simplicity and accuracy. The exhibits of the Exchange 
Telegraph Company at Paris consisted of two kinds of 


FIG. 1.—HIGGINS’ TYPE PRINTER. 
through the third wire the impression is made. When 
a change of wheels is necessary the one in use is brought 
to zero point and left there. The transmission is effected 
by means of two commutators rotated by hand, arranged 
with pointers and characters corresponding to those on the 
type wheels, The commutators close and open the battery 
circuit as many times in one revolution of the pointer as 
there are letters, &c., on the type wheel. A key to com- 
plete the printing circuit is placed near, so that it can be 
pressed when the required letter or figure is in position. 
Edison and Pope’s improvements on this instrument were 
shown. In it the two type wheels are mounted on the 
same axis, and made to slide laterally into and out of posi- 
tion as required, thus reducing the line wires to two. It 
contains also mechanism for ensuring synchronism between 
the sending and receiving of the apparatus. A 
worm upon the type axis guides the end of a lever in the 
course of two revolutions into the path of a pin which 
radiates from the axis, and arrests the motion of the type 
wheels at the zero point. At every point this lever is set 
back to itsctarting place. When it is required to be brought 
into operation the type wheels are rotated two or more 
times without printing, then the operator knows all instru- 
ments in the circuit have their type wheels set to zero. A 
similar instrument to this, but made of iron and steel with 
the electro-magnets wound with bare wire, was shown. 
Another instrument contains Davis’ and Higgins’ improve- 
ments, and is the one used extensively in England. — It 
requires two wires, although another modification by Mr. 
Higgins, which we illustrate, Fig. 1, requires but one wire ; 
but the escapement is so arranged that only fifteen instead of 
thirty emissions of current are required for one revolution 
of the type wheels, so making a double saving in time and 


The latter causes a diversion of the 
current from the type-propelling to the printing mechan- 
ism, and acts by shunting the former and unshunting the 
latter whenever a pause takes place in the rapid reciprocal 


currents transmitted to revolve the type wheel. The 


transmitter is a commutator driven by clockwork. Upon 
arresting the commutator by means of a key, when the 
required letter is opposite the impression lever the shunt 


J.COLLIS, 


FIG. 2.—SIGNAL BOX. 


acts and causes an impression to be made. Synchronism 
is effected as in the other instruments. 

Besides the type-writing instruments, the Exchange 
Telegraph Company showed a modification of the fire-alarm 
apparatus as used by the Metropolitan Board of Works. 
Fig. 2 shows the box as placed at the top of a cast iron 
column. The sender of the alarm opens the door of the 
box, or breaks the glass which protects the handle; then 
pulls the handle, and the signal is given at the central 
station, the receiver showing the number of the box from 
which the signal was sent, as seen in Fig. 3. The system 
employed is the constant current system, an interruption 
in the circuit advancing the pointer one step, and so on. 
Now if the pull of a box be provided with a number of 
interrupters—say three—the pointer advances three steps, 
and so on. The contact points in each instrument are 
—— as shown by Fig. 4, except when the signal is being 
made. 


THE VIENNA CIRCULAR RAILWAY. 
No. IV. 

One of the principal objects of the intended “ Ringbahn,” or 
Circular Railway, designed by Mr. Joseph Fogerty, M. Inst. C.E. 
and F.R.I.B.A., of Westminster, being the connection of all the 
existing railways, and the transmission of traffic to and from 
the heart of the city to all parts of the Austrian Empire, the 
construction of a large central station became a vital necessity in 
the scheme, but to find a site for such an extensive building in 
the proper quarter was a task surrounded with difficulties, which 
were, however, at last overcome. 

The Central Station on the Franz Joseph’s Quai, Fig. 25, 
is the keystone of the whole system, and although the site 
chosen for it is the only one in Vienna of equal dimen- 
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sions, great care has been necessary to provide sufficient 
accommodation within the limits of space at command. At 
the present time the waste ground above the Kaiserbad, 
is occupied chiefly by fruit stalls; the Kaiserbad itself 
is an old, tumble-down building, no less a disfigurement 
than a nuisance to the houses opposite ; and the greater part of 
the foreshore is subject to periodical floods. The so-called park, 
or garden part, is much frequented by the troops from the 
-neighbouring barracks, who here find occasion for the silent but 
demonstrative exchange of eternal vows with the cooks and 
nursemaids of the vicinity, and is consequently but seldom 
visited by any but the nightly revellers, whose behaviour has 
given to the gardens the significant name of Beeserl, or “ kissing” 
park. That the threatened temporary destruction of a few trees 
should awaken a certain amount of opposition on the part of those 
most interested in preserving the shady nooks, for which it is 
famed, is only natural; but that the convenience of a class of 
people whose presence deters others from the enjoyment of the 
garden, should be rated as of greater importance than the 
facilities of communication for the inhabitants of the whole city 
is either a proof of wilful ignorance on the part of the opposing 
authorities, or of an utter disregard of the commercial develop- 
ment of Vienna. As will be seen, the only portions 
of the building which actually occupy from the ground upwards 
are the centre and four corner blocks of the main structure. 
The space required for them is 5265 square metres, one half only 
of which, or 2633 square metres, is actually garden, the other 
half being waste land, or occupied by the Kaiserbad, which is 
private property. The covered area under the station and sidings, 
which can be used partly as a playground for children in wet 
weather and partly as a flower, fruit, and fish market, comprises 
17,500 square metres, with an average height of 18ft. The 
arrangements of the centre block are shown in Fig. 25, provision 
being made for all the multifarious occupations considered on the 
Continent as forming the integral part of the traffic of a railway. 
Fig. 26 shows the arrangement of main line sidings, platforms, 
&c. The double line of rails nearest to the Ringstrasse are 
intended solely for the local traffic, the two outside double 
lines of rails for the service of trains from outside companics. 
Separate entrances and exits are provided for the several plat- 
forms, and a bridge overhead for the interchange from platform 
to platform. Fig. 27 is a cross section of the Central Station 
showing the covered space underneath and the system of the 
supporting columns. The proposed construction of roof is in three 
bays, aiid the projected quay wall along the Danube Canal is to 
allow the steamboats to come alongside the station. Turn- 
tables have been provided with auxiliary sidings for sudden 
emergeiicies or the exigencies of traffic, and not with a 
view to the ihanipulation of trains, which is intended to be 
carried on the branch to the Franz Josef’s Bahn. Fig. 28 is 
a perspective view of the Central Station, as seen from 
the junction of the Schottenring with the Franz Josef's 
quay. This building, as well as the other ornamental and archi- 
tectural struetures, has been designed under Mr. Fogerty, 
M. Inst. C.E., of No. 1, Westminster-chambers, by Mr. C. H. 
Driver, of No. 5, Victoria-street. The main building is 750ft. 
long by 250ft. wide, the height from platform to roof ridge of 
centre span 70ft. The approaches are designed of a similarly 
ornamental character, and the whole when completed will be one 
of the handsomest stations on the Continent, and no mean com- 
pensation a8 4 monumental erection for the few shrubs and 
bushes that itiust be sacrificed to make way for it. 

The total length of the elevated station from the points 
where the sidings commence to leave the ordinary normal iron 
viaduct is about 2500ft., and of this a middle length of about 
1000ft. will be occupied by platforms, thus forming a sort of 
double-ended station, from which the longest trains made up in 
Austria can be despatched in opposite directions; the limitation 
in width necessitated by the site being thus overcome by the 
fact that the central station is situated ona circle. Hydraulic 
traversers will be fixed at both ends of the station for the inter- 
change of iages from one line of rails to the other. Three 
double lines of rail and a single central “relief line” are pro- 
posed, giving a total length of about 6000ft. of available platform, 
which is greater than that of any of our metropolitan stations. 
The sides of the platforms will be formed in panels containing 
reflecting lens lights to illuminate the covered areas, and the 
booking offices beneath and the spaces between the sleepers in the 
fan-shaped approaches at the ends of the station are to be in 
general left open to allow light and air to be transmitted to the 
ornamental bberies nf the public gardens benéath, 80 a8 to 
deprive the city as little as possible of its highly valued 
recreation grounds. In this way the objections to the vecupation 
of part of the Chancel Park will be greatly mitigated, if not 
altogether retaoved. As it is proposed to work the tailway 
. with fireless locomotives on the Lamm and Franeq in 
use at Lille and near Paris, no danger from ashes will arise in this 
form of eonstruction, which it is intended to adopt largely in 
the general structure of the elevated viaducts of the Circular 
Railway and branches. At the same time it is believed that 
electricity will ultimately become the chief motor in this novel 
system of city railways, the total length of which is about 
eighteen miles. 

The building of the Central Station will be chiefly constructed 
of iron, the contract for which must be let under the terms of 
the concession to an Austrian firm. That for the Ring Railway 
itself, involving 70,000 tons of wrought and cast iron, has already 
been let provisionally to the Witkowitz Iron Company, owned by 
Messrs Rothschild and Guttmann, of Vienna. 

Messrs. Ransomes and Rapier, of Ipswich, and the Anderston 
Foundry Company, of Glasgow, are the general contractors to 
the English syndicate who have initiated this great undertaking, 
which involves a total expenditure of about four million pound 


hindrance to an underground railway is the system of drainage, 
which is in so imperfect and unfinished a state, that years will 
be n to bring it into anything like a decently organised 
form on paper, and centuries—judging from the rate at which 
it advances—until it be actually carried out. Nothing but an 
elevated railway can effect the junctions with other lines, on 
which the technical and financial success of the undertaking 
depend ; as by this form of construction alone can roads and 
streets remain intact, and a circuitous and continuous traffic be 
— at a speed which can satisfy the requirements of a 
capi 

If the dream of the Viennese is ever to be fulfilled, if their 
city is to become the future mercantile centre of Europe, and 
merchants to flock to her marts from every clime, nothing less 
than a perfect system of railways within the precincts of the 
ramparts can prove the happy medium to success ; a system that 
will make every part of the city easily accessible, that will join 
the iron roads which traverse the empire in every direction with 
the water way of the Danube and its tributaries ; and concen- 
trate the traffic of both at a point from which it can again be 
dispersed without change or delay. To realise these hopes, 
however, the self-appointed guardians of the town must 
cease to shed tears of regret over a few paltry shrubs, and 
pre to make the small sacrifice of granting permission to 
adventurous strangers to spend something like four or five 
millions of pounds within the boundaries of their city, and thereby 
to give a stimulus to languishing trade, to provide employment 
for several years to thousands who are nowa burden to the 
State, to supply the inhabitants with a decent, cheap, and expe- 
ditious means of locomotion, and to raise Vienna to the same 
level of commercial prosperity as is enjoyed by the other large 
capitals of Europe. They are not asked to give; but only to 
receive ! 


HORSE HAY-FORK. 

We take from the Scientiic American the accompanying 
engraving of a new form of horse hay-fork. It has been recently 
patented by Mr. Townsend Albertson, of Mineola, N.Y. The general 
form of the fork is shown in Fig. 1, and Fig. 2 is a side view, 
showing the double arrangement of the fork. Figs. 3 and 4 are 
detail views of the catch and releasing mechanism. The fork 
tines are curved inward, as shown in Fig. 1, and are connected in 
pairs by a crossbar, as shown in Fig. 2. The shanks of the tines 
are hinged together at their inner ends, and connected with a 
catch D carrying a hofigontal plate. The shanks of the tines 
near the bends ate attached to chains B which are connected 
with the lower corners of the plates of the pulley block C. The 
fork is raised and lowered and carried along by a rope that passes 


under the pulley in the block. A latch E is pivotted between 
the plates of the pulley block C, and is capable of engaging a 
notch in the catch D, when the latter is pushed up into the 
pulley block. The latch E is provided with trip arms—as shown 
in Figs. 2 and 4—which engage with cleats or other stops on the 
track upon which the carriage runs. When the fork is drawn 
back and lowered upon the load the tines are separated and 
supported by the chains B. As the tines are thrust intw the hay 
their curved shape causes them to move inward slightly, and the 
pulley block C is drawn downward so that the catch E will be 
engaged by the latch E. When the pulley block is raised by the 
rope the load is lifted more or less by the catch D, and when the 
load is carried to the point where the latch E strikes a stop and 
releases the catch, the load drops. 


POTTERY MACHINERY. 


Tue potter’s wheel is the earliest machine of which we have any 
record ; and yet, strange to say, no appliances have received so 


yet nevertheless it is believed will be executed at less than half 
the cost per mile of the London Metropolitan Railway. In the 
engravings which appeared in our impression for December 2nd, 
page 400, the numbers 60 and 80 will be found on some of the 
figures. These represent the spans of the structures illustrated, 
and not widths, as might be gathered from the arrow points 
erroneously introduced by the draughtsman. 

If Vienna is ever to become the centre of exchange between east 
and west, and in the modern age of iron tracks play the same im- 
portant part in the mercantile stage of Europe that Switzerland did 
in the past ages of roads—as the Viennese still fondly hope—some 
other means than those provided by the expensive regulation of 
the Danube, which is gradually silting up, or by the tedious 
circuit of the Verbundengs and Donau Ufer Bahn, must be 
found to place her in communication with the outer world, and 
to facilitate the interchange of traffic in the shortest possible 
time. The elevated railway as projected by Mr. Fogerty alone 
offers these advantages. An underground railway in a city so 
situated as Vienna is simply impossible. Once below the level of 
the streets, it is a physical impossibility to effect a junction with 
any but the Franz Josef’s Bahn and the Nordwest Bahn, and 
only then at the. sacrifice of several important streets along the 
portion required to gain sufficient length for emerging from 
below ground to the level of a viaduct over the canal. Another 


little develop t or improvement as those used by the worker 
in clay. The distaff and spindle have long been superseded by 
the spinning jenny ; but the potter’s wheel still remains practi- 
tically the same rude contrivance that has been known from the 
earliest ages. Remarkable as is the manual dexterity of the 
potter, enabling him to turn out articles of the same pattern 
with almost incredible rapidity, the keen competition of the 
present day calls for a still greater production, with a simul- 
taneous reduction of wages. The application of power to potting 
is not such an easy problem, considering the great and rapid 
variations required in the speed, and in some cases a reversing of 
the motion. When the “thrower” does not turn the wheel with 
his feet, the motive power is generally supplied by women or 
children, who soon learn when to turn fast or slow by watching 
the work as it proceeds. If not absolutely the first to apply 
power to potting machinery, Mr. Wm. Boulton, of Burslem, may 
claim credit for having been the first to bring about a practical 
solution of the question; and the series of various machines 
which he has put up at the works of Messrs. Wedgewood, 
Etruria ; Messrs. Minton, Stoke-upon-Trent, and many other well- 
known firms, justifies his title of potters’ engineer. 

In arranging works Mr. Boulton dispenses, as far as possible, 
with line shafting, and drives the various machines by a con- 


t rope, preferably of cotton, always running, and brought 
by a friction pulley into contact with the machines as 


required, Fig. 1, page 475, shows the improved potter's 
wheel. The inverted driving cone A, continually revolving 
is, by means of the lever and links, made to touch the 
somewhat rounded driven cone B, with a varying portion of its 
surface, so as to give a great range of speed to the head C, on 
which the clay is placed. Fig. 2 is an elevation, and Fig. 3 a 
plan, of a similar machine, arranged to form one of a series. 

An improved “jolley,” or machine for making a quantity of 
articles of the same pattern, such as cups and saucers, is shown 
in elevation at Fig. 4, and in plan at Fig. 5. This, it will be 
observed, forms one of the series of machines driven by the same 
cotton rope, although change of speed is not necessary in this 
case. The spindle D, with its mould E, is made to revolve by 
the rope being brought in contact with the pulley F, by the 
friction pulley G being pressed with the operator's foot. A 
“bat,” or flat piece of clay, is placed in the mould E, and then 
the counter-weighted “ profile,” or template H, is brought down, 
so as to shape the inside of the article. 

Fig. 6 shows an elevation, and Fig. 7 a plan, of the automatic 
multiple machine, for producing a large number of similar 
articles, plates for instance. In this case the rope, always 
running, causes the grooved pulley J, and spindle K, to revolve. 
The motion is communicated by the worm and worm-wheel, and 
the horizontal shaft L, on which is keyed the bevel wheel M, 
with teeth on only a third part of its circumference. This 
drives the bevel wheel N, and therefore causes the vertical shafc 
O, with its table P, and three spindles and heads Q, Q', and Q? 
to revolve intermittently. A second rope is constantly running 
in close proximity to the head when in the position of Q, and, as 
soon as each of the three pulleys comes in contact with it in 
turn, it revolves rapidly on its own axis. Meanwhile the other 
two heads, Q' and Q* being out of contact with the rope, re- 
main motionless, so that the finished article can be removed from 
one, and a fresh “bat” put on the other. The cam R keeps the 
“profile” S$ raised until the proper moment, when it falls by its 
own weight ; and the cam T acts upon the arm U for cutting off 
the raw edge of the article. As all the operations are performed 
automatically, no skilled labour is required in connection with 
this machine. 

The better class of goods, after having been moulded and 
partially dried, are turned by hand in the lathe. First, a thin 
cut is taken off while the work revolves towards the tool ; and 
then the article is polished while revolving in the opposite 
direction. Up to the present time the lathe has always been 
driven by the operator or his assistant, the change of motion 
being given as required. Fig. 8 shows an elevation, and Fig. 9 
an end view of Mr. Boulton’s arrangement of lathe for being 
driven by power. The bevel wheel V is constantly running, and 
the turner can bring it against one or other of the bevel pinions 
of the countershaft, by means of the pedal and rod W, a cotton 
rope communicating motion between the cone and grooved 
pulleys. In this case variation of speed is not required. 

Potter's clay is made by mixing together proper proportions of 
ground flint, Cornwall stone, ball and China clay. The flint 
and stone are ground wet, in what is termed a flint mill, in which 
large stones, attached to arms on a vertical shaft, are driven 
round over a stone-paved floor. Mr. Boulton’s improvement in 
this apparatus consists in an arrangement of plates which cause 
the material to get under the stones more effectually. The ball 
and China clay are delivered at potteries in hard lumps, which 
were formerly reduced to a liquid state by means of hand labour. 
This is now done more rapidly and effectually by the patent 
“blunger,” which consists of an octagonal pan with a revolving 
vertical shaft, carrying a series of knives set on the bevel. This 
arrangement gives the solid clay a tendency to rise, and well 
mixes it with the water, at the same time cutting it to pieces. 
The “slip,” consisting of these clays and the ground flint and 
stone, properly mixed with water, is forced by a pump into a 
filter press, where it is deprived of its excess of water, and re- 
duced to a suitable consistency. In order to prevent the cloths 
of the press from being burst when a certain pressure is attained, 
Mr. Boulton has devised the two arrangements of pump shown 
at Figs. 10 and 11. in the former the rod of the ram is provided 
with the spring X, which yields, so that the ram does not ente 
the barrel, when the pressure exceeds the resistance of the spring. 
The latter, however, is the form more usually adopted, because 
the resistance can be adjusted. In this case the plunger is loaded 
with the weights Y, and when the pressure exceeds their re- 
sistance the plunger and rod rise, so that the eccentric strap is 
clear of the eccentric in its revolution. 

Mr. Boulton utilises the exhaust steam of the engine for heat- 
ing the drying chambers, thus saving both time and fuel ; and 
he also arranges the shelves to revolve round a central axis, so 
that they may be filled and emptied without a man having to go 
into the chamber. For grinding the gold and colour, too, for 
printing the patterns, the muller and table are made to revolve 
by power in different directions, grooves being provided to pre- 
vent a vacuum being formed between them. In the automatic 
power-driven potter’s machinery the production can be doubled ; 
skilled labour is entirely dispensed with, and unskilled labour 
diminished by one half. 


LAUNCH AT JARROW.—On Tuesday afternoon, the 20th inst., an 
iron screw steamer, the Roxburgh, was launched from the building 
yard of Messrs. Palmer’s Shipbuilding Company, of the followin, 
dimensions :—Length, 290ft.; breadth moulded, 37ft.; depth o 
hold, 24ft. 6in.; tonnage gross, 2200; dead weight carrying 
capacity, 3200 tons. She is classed 100 Al at Lloyd's as a three- 
decked ship under special survey, being considerably stronger than 
required for classification. She has a double bottom all fore and 
aft, built on the cellular principle ; two complete iron decks. This 
vessel has been specially designed for the Atlantic and Indian 
trades. Her engines, of 250 nominal horse-power, are by Messrs, 
Palmer and Co., of Jarrow. 

SHIPBUILDING ON THE WEAR IN 1881.—During the past year 
ninety vessels have been built pon the Wear, of 154,932 gross 
tons register, as against seventy-six built in 1880, representing 
114,832 gross tons, showing an increase of fourteen vessels and of 
40,100 tons. This large increase would have been considerably 
greater but for the prevalence of the three months’ strike of the 
platers’ helpers in the last half of the year. Inthe first half of the 
year forty-nine vessels were built, representing 82,293 tons. But 
for the strike, Mr. Laing would have finished two other vessels of 
an aggregate tonnage of 7090. In the case of Messrs. Bartram, 
Haswell, and Co., only two of their vessels were built in the last 
half of the year, owing to the strike; and Messrs, Doxford and 
Sons calculate that the total production of the river would have 
been increased by 20 per cent. had not work been stopped by the 
strike. The largest vessel built upon the river was by Messrs. 
Doxford and Sons, named the City of Liverpool, 3600 tons gross, 
for W. H. Ross and Co., of Liverpool; and the next largest, also 
built by the same firm, was the Corean, 3500 tons, They built, 
besides, the Tannadice, steamer, for the Eastern and Australian 
Steam Navigation Company, which was of 2180 tons. The Dorset, 
steamer, tons, built by Messrs. J. L. Thompson and Sons, was 
for the Great Western Line of steamers of Bristol; and the same 
firm built the Creole, steamship, 1372 tons, for the Direct Line of 
steam-packets between London ard the British West India 
Islands, and the Crystal and the Critic, steamships, for the Arrow 
Atlantic Line of steamers, Newcastle-on-Tyne, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves eet the opinions of our 
correspondents. 


TRIAL TRIPS, 

Sir,—I have frequently observed so great a divergence of opinion 
as to the principles upon which the trial runs of steam vessels 
should be conducted, that it occurs to me to record some of these 
and to briefly refer to the various theories which have been started 
and upheld by the several authorities with whom I have been 
brought into contact. It seems most essential that some settled 
basis should be agreed upon, so that all such trials may be conducted 
as nearly as possible upon even terms. As long as they are not so, 
the results put before the public in individual cases can prove no 
relative comparison, and it is impossible to tell from their records 
whether a steamer built upon certain lines, and furnished with a 
certain amount of engine-power, developes a better performance 
than another differently provided. It is, of course, most important 
to the steamship builder and to the engineer that all these trial 
trips should furnish him with data from which he can deduce 
information enabling him to avoid errors in past construction and 
improve in subsequent designs; but so long as one superintending 
engineer conducts his trials upon a meth varying from those pur- 
sued by others, so long will it be impossible to estimate with 
correctness where possible faults may lie, or by what improvements 
they may be avoided in the future. 

A singular instance of disagreement came under my notice very 
recently, one the persistence in which must lead to very varying 
results, even when what are called sister-ships are put upon their 
performance over the measured mile, It is a fact well known in 
marine surveying that the measurement of distances by the strokes 
of a carefully-trained crew vary materially when the boat is being 

yulled in comparatively shallow water from those obtained when 
in greater depths. My own experience in harbour surveying has 
led me to the conclusion that directly an ordinary whale boat— 
the most convenient for this operation—comes within water of less 
than 10ft. in depth, the — per stroke falls off at least 33 per 
cent., and it has always n 3 practice, the just of which 
has invariably been verified by the results of subsequent angular 
measurement, to make a corresponding allowance in the distance 
pulled over. Now, but a short time back I was on board of a 
steamer which had realised twelve knots over a deep water 
measured course. On the occasion referred to she was run 
in a river where there were but 10ft. to 12ft. of water beneath 
her keel, and her utmost speed was then but from eight and a-half 
to nine knots. I assigned this to the shallowness of the water, 
but was surprised to find my argument, although supported by 
some, altogether disputed by other authorities, who contended 
that the cause assigned could have nothing to do with the falling 
off in s Facts are, however, stubborn things, and the result 
being apparent, and the condition of the ship being in every 
res} similar to that of the former run, my argument was in the 
end pretty fully accepted. But the reason I then assigned, and 
have always held, that the attraction exercised by the river bottom, 
owing to its greater density than that of the water column above 
it, was the re ing influence, was not so generally accepted ; 
it being argued, with considerable force, that the resistance 
was rather due to friction, caused by the mass of water 
dragged, as it were, by the ship along the river bed. Whichever 
theory may be the correct one of the two, it is manifest that a 
prime ition of a st ’s trial should be that the run be made 
in of a sufficient ovens of such a 
retarding agency coming into play. regards the engine power 
exerted, hts can of course be ascertained and allowed for by the 
result of the indicator diagrams, which are a generally accepted 

is upon which allowance for speed ‘due to power can be made, 
and it eliminates all necessity for consideration as to quality of 
coal, character of stoking, and temperature of condensing water. 
But other considerations do not admit of being so readily overcome. 
Among the most important of these is undoubtedly the state of the 
tide. There is no measured mile on the British shores where this is 
not an important factor in the conclusion to be deduced from the 
results of a run. I find some engineers prefer always to wait 
for the top of the tide, others have a marked preference for about 
low water. During a run of—say—six turns over a measured 
mile, a sufficiency of time must be occupied to ensure that slack 
water will have ceased, and some of the later runs must be made 
with, or opposed to, the strength of the tide. With such condi- 
tions I am surprised to see how very common it is, when calcu- 
lating the average 1 to joes od divide the sum of the — 
by their number. It is impossible but that when this is held to 
suffice, serious errors will result from the action of the current, and 
yet it may be readily got rid of by taking the mean of the means 
of each run; butif this be done in one case and notin another 
the average speeds obtained may rs vary to the extent of half 
a knot or more, and the data established mes valueless for 
purposes of comparison. 

It is further customary to leave out of calculation the retarding 
force of the wind, it being considered by many that the accelera- 
tion due to it on the return run is sufficient to compensate for the 
retardation on the adverse run, But it is evident that it is not so, 
for the opposing force is not only continued over a much longer 
period than is available for that favourable to the progress of the 
ship; but it exercises influence in an incre ratio when being 
driven against. Circumstances, of course, prevent the choice of 
weather best suited to steamer trials in most cases; but where it is 
possible, it is manifest from the pees argument that a day 
shoull be selected when the wind is fairly a beam—when, in fact, 
a ‘soldiers’ wind” can be relied upon. There are many other 
considerations, however, less in their individual importance, but still 
worth consideration when taken in their sum, into which 
it is impossible to enter within the limits of a letter 
such as this, which has for its sole object to point out 
present divergencies in practice among engineers and others, 
and to recommend the adoption of fixed rules, whereupon 
all such trials as we have referred to should, as far as possible, be 
made. The man who will supply handy tables by which the 
retarding effect of wind may be readily ascertained and allowed for 
will confer a boon upon all who are interested in the subject, and 
some rule more exact in its operation than the present rule-o’- 
thumb decisions as to its force are also most desirable, for experts 
vary greatly in their estimate of it. Altogether, my contention 
is that if results of steamer trials are to be a useful guide to the 
profession, they must be made upon a generally accepted basis, and 
not left, as at present, to the individual opinions of experts, which, 
as I have shown, vary so seriously as to greatly affect resul 

London, Dec, 27th. 


THE EFFICIENCY OF TURBINES. 


S1r,—I observe in your impression of the 16th inst. a letter from 
Messrs. Thos. McKenzie and Sons, in reference to the Leffel tur- 
bine. The statements therein are, according to my own personal 
experience, rather misleading. I believe I was about the first in 
this country to adopt the Leffel turbine, and the result was that 
both myself and my clients were disappointed. Last year, having 
in view the application of turbines to the largest water-power we 
have in Scotland—the quantity of water available and the fall 
being equal to about 1000-horse power on an average all the year 
round—and profiting by my experience of the Leffel turbine, I 
consitered it the wisest plan to visit the United States, where 
water powers are so extensively utilised, and endeavour to get at 
the actual truth of the so-called results of various turbine wheels 
of high repute. The result was that I scarcely found one of them 
to come up to the high percentage claimed for them, my experi- 
ence quite ber out the facts published in the ‘‘ Treatise relative 
to the Testing of Water Wheels,” by James Emerson, 1878, 
second edition, in which treatise twenty-seven whole gate tests 
with a 30}in, Leffel turbine are given, the highest result being 


F, A. 


74 per cent., and the lowest 65 Yond cent., and when the quantity 
of water was reduced by one-half the result was only 59 per cent. 
The turbine I found to be the best, and which has since borne 
out the opinion I then formed of it, was that known as the 
“Hercules ;” and without going into my own figures, the same 
treatise shows the highest result to be 89 per cent., and with half 
the full quantity of water, 72 per cent. The Hercules turbine has 
other advantages over the Leffel which I might here enumerate, 
such as the smaller number of working parts, their great strength 


and simplicity, and that for a given fall and quantity of water a 
turbine only one-half the diameter of a Leffel is required, while it 
is considerably cheaper, both as to first cost and maintenance. 

Messrs. McKenzie say the object of their letter is to bring the 
Leffel turbine under the notice of those who are engaged in intro- 
ducing the electric light, and it is also for the information of these 
gentlemen that I ask you to insert the above remarks. The draw- 
ing iliustrates the Hercules turbine. JOHN TURNBULL, JUN. 

ercules Turbine Office, 184, Buchanan-street, 
Glasgow, December 20th. 


S1r,—The vortex turbine—the invention of Professor James 
Thompson, of Glasgow—is so well known to many of your readers, 
and has given such general satisfaction, that we do not pro in 
this letter to enter into a general description of it, but, with your 
permission, shall at once state the points that make it especially 
easy of application in using water to drive the dynamo machines 
for electric lighting. We are encouraged to do so by the un- 
qualified approval expressed by eminent hydraulic engineers who 


have it in use for this Lap owe (1) The vortex turbine is complete; 
the outer case and guide blades chamber are in one. The founda- 
tion and method of fixing are ely very simple ; this is 
not the case with many turbines. (2) By means of movable guide 
blades the power can be adjusted with the greatest ease to suit the 
requirement. The water space is reduced equally round the 
periphery of the wheel ; all loss by shocks is thusavoided. (3) The 

is singularly uniform under varying loads. (4) The wheel 
can be placed vertically. In this we claim a decided advantage 
over almost all other turbines. The drawing we enclose will 
explain the arrangement, and it will be seen that by means of 
suction pipes continued below the level of the revolving wheel we 
are able to place the turbine at any height—up to 25ft.—above the 
level of the tail water, the full height of the fall being utilised 
with the same certainty and effect as if the wheel were placed 
horizontally at the bottom of the fall. All bevel gear is pro ae 
with ; the dynamo machine can be driven direct from a pulley on 
the turbine spindle. When the fall is a high one the speed of 
the vortex wheel can be made identical with that required for the 
spindle of the dynamo hine, and if coupled to it in the same 
line all loss in the transmission of the power is avoided. We have 
already done this with the best result, and in conjunction with the 
fact already stated, viz., that the turbine can be placed at any con- 
venient height, it appears to us to be a very strong recommenda- 
tion, The growing interest in the subject of electricity, both asa 


light producer and as a means of conveying power, must be our 
excuse for trespassing on your valuable space. 

GILBERT GILKES AND Co. 
Canal Ironworks, Kendal, Dec. 24th. 


Sir,—Messrs. McKenzie’s letter, published in your issue of the 
16th inst., relates to a subject which has of late years received 
very little attention at the hands of British engineers, and I desire 
to add some further particulars, which may be of interest to your 


readers, 


The first record with which I am acquainted of the so-called ~ 


Leffel wheel is to be found in the patent specification, No. 718, 

nted to Mr. ihe on behalf of Messrs. W. Toos and J. 

. Bookwater, of Springfield, Ohio, U.S.A.—in 1869, wherein this 
machine is clearly illustrated and described. is turbine, in 
common with almost all of American design, possesses the advan- 
tage of a pipe, which greatly simpli- 
fies the foundation, masonry, &c., ne to carry the machine. 
On the other hand, the efficiency is not all that could be desired. 
For the sake of comparison I will take the experiments made by 

. Emerson, at his testing flume, at Holyoke, Mass., with the 
“Leffel,” and the ‘‘ American,” made by Messrs. Stout, Mills, 
and Temple. The main difference between the two turbines is 
that the Leffel has twelve gates, and Messrs. Stout and Co.’s only 
six. The Leffel is a double disc, practically composed of half a 
vortex wheel and a runner of the Schiele type. Messrs. 
Stout and Co. have, in fact, adhered more closely to the original 
model, the vortex wheel of Professor Thompson. 


Selected from Emerson’s Turbine Reporter, 1877. 


No. | Highest | Av 
Name. tested. Discharge. | Gate. | percentage. nema. 
Leffel, James | 15 |Central & down\Fly trap| 79°07 68-08 
% Central ,,| 8314 75°92 
_ The experiments a to be tly in favour of the single 
inward flow wheel. e central discharge possesses the further 


advantage—that the flowing water exerts no downward pressure 
on the wheel, so as to increase the friction of the footstep. 
Although I am a great advocate for the use of turbines, I cannot go 
so far as to agree with Messrs. McKenzie that an equally good per- 
centage of efficiency can be obtained with one-tenth of the proper 
quantity of water. 

_ Mr. Webber, in testing the turbines at the Centennial Exhibi- 
tion, found that the Bollinger gave 69 per cent. at full gate, 68 per 
cent. at % gate, 63} per cent. at ? gate, 60 per cent. at Teds, and 
54 per cent. at § gate. I haveselected this example, as the Bollin- 
ger was fitted with ree very similar to the Leffel. Messrs. 
Poole and Hunt exhibited a 30}in. wheel at the Centennial, but 
no experiments on it are given in Mr. Webber’s report. 

I would draw attention to the lists of horse-power, fall, and 
water used, which are now in the hands of most owners of water- 
power, and would point out, by way of caution, that they are quite 
unreliable, the quantity of water required being very much greater 
than is stated. If they were correct, a duty of 90 per cent. would 
be obtained; while both Mr. Emerson and Mr. Webber’s 
Centennial experiments prove that the old-fashioned 75 per cent. 
efficiency assumed by English engineers is about all that can be 
relied on in practice. 

I quite agree with Messrs. McKenzie as to the suitability of the 
American type of turbine for fixing without any external case, and 
I recently adopted such an ae for a turbine I made for 
pumping at Blackwell Mill, near Buxton, for the Midland Railway 
Company. CuaRLes L. HETT. 

Brigg, December 21st. 


ENGLISH DRAUGHTSMEN IN THE UNITED STATES. 


S1z,—With respect to the subject of English draughtsmen in the 
United States allow me to offer a few remarks. I spent nearly 
four years as a draughtsman in that country, and during the whole 
of the time I had constant work at nearly double English wages, 
the cost of living being about the same; I had no reason whatever 
to complain, though, of course, I met with some difficulties at first, 
till I had got somewhat used to the country. Since my return to 
this country, which was caused by d tic reasons v cted 
with business, J gave a ea draughtsman a letter of introduction 
which at once secured him a situation, which he has filled with 
satisfaction for more than a year. There is a great field for really 
competent men who are not afraid of work. The hours are longer 
than in England, and holidays much less frequent, so men who 
think more of these things than of their advancement in life had 
better ~~ in England. I may say that my experience chiefly 
relates to Philadelphia. Y. B. 

Birmingham, December 20th. 


INVENTORS AND PATENTS, 


S1r,—Will you allow me to add to my letter of the 11th of June 
a few illustrations showing how much better it would be if a poor 
inventor could deal directly with the public, instead of having to 
offer his invention privately? In the former case, people would act 
with confidence, and with their eyes open; and if the invention 
was good it would be competed for. In the latter case, everybody 
is in the dark, and afraid of doing anything for fear of doing 
wrong; so that the inventor, with as good an invention, has no 
alternative but to accept such terms as offer themselves. I have 
been offering to one and another, for twelve months, a regulator 
for the supply of steam toa steam engine. The invention consists 
in placing an elastic substance between the power and the weight, 
which substance will be compressed between the two in proportion 
to the weight to be moved—the degree of compression to te 
by suitable means the supply of steam to the engine. I don’t pro- 

se it at all for a] tive, but a | tive will furnish an 
illustration :—A in the figure, then, is a locomotive, the cars being 


c ! B 
attached at B; C is a spiral spring, capable of sustaining the whole 
power of the engine; D is a throttle valve, set so as to admit 
steam, when turned on, that will drive the engine by itself at the 
rate of, say, forty miles an hour. If any load be attached the 
spring will be compressed, and the valve opened to admit steam in 
proportion to the weight. If the train is running over level ground, 
up or down an incline, the ring pull on the spring will regulate 
the supply of steam according to ¢ ces. Were the 
heaviest load the engine is fit for to become suddenly disconnected 
the spring would at once close the valve so as to shut off a corre- 
sponding supply of steam. Thus, under all these circum- 
stances, the speed of the engine would be forty miles an hour. In 
case of the spring breaking, the thing to be so arranged as to shut 
off the steam entirely. From the opinions han upon this 
invention—some of them by eminent engineers—I think something 
might have been made of it if I could have offered it to the public 
instead of privately; at any rate, I should have got to the bottom 
of it with far less trouble and expense. ok 
I have sent you by rail, Sir, a parcel containing a model of a 
breech action for gun or rifle, and a gimblet. The action consists 
of aslide, a breech block turning on a centre and enclosing the 
striker, which turns on the same centre. The breech action has 
been pronounced in different quarters to be quick, strong, durable, 
safe, the fewest of any we have seen, &c.; and yet it has been 
hawked about with the same result as the regulator—as I think, 
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from having been offered only in a very limited circle. The man 
using this rifle would scarcely be conscious of doing anythi 
between firing, except holding the rifle in a certain position an 
inserting the fey I have a breech action by which a man 
could fire twelve shots in six seconds, and he would be able to fire 
sixty rounds a minute from the shoulder, supposing, of course, that 
he was able to stand the recoil. After ~ we the rifle to his 
shoulder he would have nothing to do but keep on pulling 
the trigger till the magazine was empty. I only mention 
it to say that the law, as it now stands, prevents me 
from doing anything with it. The pent-up ingenuity of the 
country wants an outlet in this direction—the working man wants 
to be made to feel that in inventing or improving something of 
general utility he is doing something for himself, and not merely 
catering for another ; it being generally understood that inventors 
generally are compelled to seek assistance from men of money 
before they are able to bring their inventions before the public. 
The British Lion has no “‘skill in dandling a kid.” Patents that 
produce no more than 20,000 pence are charged as much as patents 
that produce 20,000 pounds. The consequence is that numberless 
little improvements are simply held in check, because it would not 
pay to patent them. The gimblet I send you has been offered to 
two gimblet manufacturers who could not take it up solely on this 
account; and yet in the opinion of a great many practical men it 
is a decided improvement; and, besides, one of the makers said it 
would cost no more than the ordinary gimblet. In the ordinary 
shell gimblet the pointed worm has a double thread; one groove 
only opens into the shell, the other finishes on the back; the con- 
uence is that the wood in one ve passes freely into the shell 
and is cut away, while the w in the other groove is jammed 
tightly round the hole, and if it was not somewhat elastic it would 
not be cut away at all. Sometime since I e a scraper- 
sharpener—cabinet making—it was pronounced a decided'success by 
three practical men; but it was not patented solely on the ground 
that it was doubtful as to whether it would pay expenses. Having 
shown, as I think, that nothing should be allowed to stand in the 
way of a ond inventor turning his ingenuity into money, and that 
charging him more than he can pay, or more than his inven- 
tion warrants him in paying, does block the way, even so 
far as in many cases to stifle his invention, besides offering 
— facilities for dishonesty, I will now venture an opinion as to 
ow inventions may be taxed exactly in proportion to their 
monetary value. If an inventor does business to the extent of £1, 
a farthing stamp on the receipt will be required to make it a legal 
transaction. the business done amounts to £4, it will afford a 
penny stamp. If the business done amounts to £400 it will allow 
of a stamp, stamps, or other equivalent, to the value of 400 
farthings ; and this amount will required to make it a legal 
transaction. The person to whom the receipt is given may be 
trusted to see that the Government is not defrauded. On this 
system the receipts from patents would be considerably in excess 
of what they are at present. But if this were adopted it might 
extend to commerce; and commercial men, dealing with vast 
sums of money, would never consent to be taxed in the same ratio 
as the common tradesman, who is glad to dispose of his goods a 
few pounds worth at a time; it would be inconvenient and 
oppressive, not to say intolerable. The thing may therefore be 
ismissed as a dream, that will not be realised for a hundred years 
after its justice and expediency have become apparent. The feel- 
ing in the country at present is such as our Government cannot 
disregard without slighting a golden opportunity. If they frame a 
measure, I believe it can hardly be too liberal for the Opposition ; 
and if they strike while the iron is hot it will be struck off almost 
ata heat. Just one word in the ear of the inventor, whether he 
be rich or poor. When my proposal becomes law—which, or 
something analogous, is sure to be the case before the question will 
be regarded as settled—allow two clear months of protection to 
pass without saying a word to anyone; you will thus at once 
anticipate and rebut all claims to priority, and hold a much better 
position in case of infringement. EDWARD HOoYLe. 
3, Pleasant View, Todmorden, Dec. 16th. 


100-H.P, ENGINE—WANNIECK K@PPNER TYPE. 

Srr,—I have been looking at the drawings you published last 
week of an engine of 100-H.P., made by the Berlin Machine Con- 
struction Company, and with your permission I would like to 
make a few remarks upon this class of engine, so many examples 
of which have lately been brought before the English public. 

Many foreign engineers apparently come to this country and to 
America fer original designs, which they improve upon, often ina 
very astonishing fashion, and then are good enough to send us the 
results of their labours; but whether this is done for our instruc- 
tion or criticism it is difficult to tell, for surely it cannot be with 
any hope of establishing a business connection. The general 
idea of this particular example seems based upon the Corliss type. 
Like it there are four valves, but unlike it the close port clearances 
are conspicuously absent. Like the Corliss, the stroke is long in 
proportion to diameter of cylinder—22}iim. given as the stroke on 
page 444 is obviously a misprint—for the purpose of securing a 

igh piston speed with the slow rate of revolution permissible 
with trip disengaging gear. Then the governor is of an exceed- 
ingly sensitive type, and it is necessary to provide a dashpot to 
keep its operations within reasonable bounds, while the efforts to 
make trip valves rapid in their action have been so successful 
that other dashpots are required to prevent them from working 
their own destruction. 

These evils afflict all Corliss engines alike, but the Wannieck- 
Keeppner seems to possess others peculiarly its own. Small port 
clearances, already mentioned, are absent, while the tolerably 
direct method by which Corliss valves are worked has given place to 
something altogether different. Moreover a general clumsiness of 
the whole design—exaggerated by the distorted photograph 


for effect. The “effect of the web” must not be taken to mean 
the effect which the web exercises in connecting the two flanges. 
It will be seen that in another part of the letter I used the word 
resistance. 

There is one point in connection with this discussion on which 
some confusion exists. I allude to the position of the neutral 
axis. This unfortunate line has been knocked about in a most 
merciless manner, some of your correspondents placing it in the 
back of the post, others in the breast. Mr. Pen wishes it to 
inhabit both back and breast at the same time, and Mr. Hoy 
attempts a sort of compromise which is absolutely without signifi- 
cance. Mr. Major in his first letter says it should be assumed to 
be in the centre, and later—see THE ENGINEER for December 9th 
—he writes to show that it is not in the centre of the section, using 
for this purpose the results of some experiments given by Dr. 
Anderson, in his book on the “Strength of Materials.” This last 
letter of Mr. Major’s contains some remarks worth considering. 
In the fourth and fifth paragraphs he states, as a result of Dr. 
Anderson’s experiments, and as though it were a usual condition 
in the elasticity of wrought iron, that 5°9 tons per square inch 
in compression produces a change of length only five-sevenths 


compression produced a depression of 4, of the length of the bar, 
or more than double the pe of length. This discrepancy, as I 
have already observed, may be partly accounted for by the fact that 
the metal was not the same in each experiment; but this is not 
sufficient to dispel the idea that there must have been some other 
conditions affecting the results, and which have not been made 
known. About twenty-five years ago Mr. Barlow ascertained by 
direct measurement the extent of compression and extension in 
two wrought iron beams. I have shown in Fig. 1 the results of his 
experiment on a beam of rolled iron 6in. deep and lin. thick, 
subjected to a bending stress of about 7 tons per square inch on 
the extreme fibres. The cross-section of the beam is represented 
by the rectangle a, b,c, d, and the ordinates ae, bf, of the triangles 
aen, bfn, represent the actual extensions and compressions, 
measured at six equidistant points in the depth of the beam. The 
figures marked on the ordinates are the actual micrometer readings. 
Fig. 2 shows the results obtained in the same way with a hammered 
beam, 7}in. deep and lin. thick, the stress on the extreme fibres 
in this case being about 10 tons per square inch. These results point 
to the fact that, within the elastic limit, the neutral axis of a 
solid wrought iron beam, of rectangular cross-section, subjected toa 


of that which 3°7 tons per square inch produces in tensi This 


FIC.1 Fic.2 
EXTENSION COMPRESSION EXTENSION COMPRESSION 


NEUTRALAXIS 


= 


means practically that within the elastic limit, a tensile force 
roduces an extension equal to 2} times the compression resulting 
rom a compressive force of the same amount ; or to express it in 
symbols, if E, and Ec are mee ane | the moduli of tensile and 


compressive elasticity, the = Now the average value 


of E., within the elastic limit obtained from Table VIII., page 59, 
of Dr. Anderson's book is 27,790,000 lb. per square inch, and is an 
average for fourteen successive loads varying from *56 to 7°88 tons 
per square inch. The experiments in compression are not so com- 
plete, and among the results given in Table IX., page 65, there is 
no load quoted less than 7°8 tons per square inch. The compres- 
sion due to this load is given as ‘0015in. in a length of one inch, 
and this corresponds to a modulus of compressive elasticity equal 


to 11,650,000 lb. per square inch. The ratio 3 is therefore equal 
to “= 3 consequently Mr. Major, for reasons best known to him- 
self, has inverted this order of things. 

I intended making one or two observations on Fig. 7 of Mr. 
Major’s letter, but it has just occurred to me that the figures it 
contains relating to the a may prove to be errors on the 
part of the engraver, which would of course account for their 
absurdity. May I ask for an editorial note on this point ?* 
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With reference to Fig. 3, I have one question to ask, viz., In 
what particular page or pages of Dr. Anderson’s book did Mr. 
Major find the compressions in wrought iron due to less loads than 
7°8 tons per square inch? In the fifth edition of that work, which 
I kave before me, I fail to discover any record of experiments that 
would enable the curve of Fig. 3 in Mr. Major’s letter to be drawn 
lower than the ordinate, whose value is 7°8 tons per square inch, 
and I am therefore forced to believe either that my edition of the 
book is less complete than Mr. Major’s, or that the information I 
s of was derived from another source ; and if such should be 
the case it is one more nail in the coffin of Mr. Major’s arguments. 
On this point I stand open to correction by any of your readers 
who possess a copy of this book, and perhaps Mr. Major himself 
will not object to send an answer to the question I have just put. 

Now, it appears from Dr. Anderson’s work that the tensile 
experiments were not made with the same metal as was used in 
the compressiye experiments, and we have therefore no right to 
infer that in any given bar the same proportion will be found to 
exsist between the two moduli. I will here remark that the results 
of tensile experiments given in Table VIII. of the book were not 
** obtained at Woolwich Arsenal by Dr. Anderson.” 


from which your engraving has been taken—is only tched 
the disproportion of several parts, as between the crank which 
transmits all the power, and the double levers which actuate the 
valves, or between the connecting rod and piston area. 

The unquestionable advantages of small port clearances can 
easily be secured in any cylinder ; and excentrics can be arranged to 
work a slight modification of any existing Corliss valves for all 
purposes as well asthe trip gear, governing the revolutions 

y controlling the rate of expansion, and at the same time per- 
mitting a higher speed of rotation than is now possible. Even at 
the usual rate the gear of a Corliss engine is noisy enough, but 
the additional complication of the Wannieck-Kceppner must bring 
it to something perfectly deafening. 

It is an axiom of mechanical design that silent working is a good 
test of its perfection ; and there is no sound reason why a modern 
horizontal engine should not work as silently as the older beam 
type, which it is so rapidly supplementing. The Corliss engine, so 
far as it goes, has been of great service in exploding the notion that 
compounding is essential for economy; but notwithstanding its 
many admirable features, and well-earned popularity, it is not 
easy to understand why a manufacturer should go to the expense 
of such an engine, when one of h the size and double the 
reyolutions would drive his machinery with equal economy and 
steadiness. If the makers or inventors of this German engine 
would kindly point out the advantages which they consider it to 
possess, such information might be very interesting to English 
engineers, and, for my own part, would dissipate any regret I may 
feel at my own inability to them. ARTHUR 

42, Old Broad-street, London, E.C. 

December 22nd. 
THE STRAINS ON CRANE POSTS, 


Si1z,—In my letter which you did me the favour of inserting in 
your issue of the 16th inst., I made use of an expression which 
might lead your readers to misinterpret my meaning. I have 
referred to the practice of neglecting the “effect” of the web in 
approximate calculations of the stresses in the flanges of a girder. 

is would be more correctly expressed by using the word resistance 


Granting for the moment the possibility of finding a specimen 
of wrought iron with so low a compressive modulus as 11,650,000 

unds, it is most improbable that its tensile modulus should be so 
Fittle below a fair average. General Morin mentions as an excep- 
tional case a modulus of 17,000,000 pounds; and of thirty com- 
pression members tested by Mr. Lovett in America, only one 
showed a modulus below 20,000,000 pounds. In all the text-books 
I have seen, except Dr. Anderson’s, it is stated that the two moduli 
are sufficiently near in value to be considered equal. Hodgkinson 


found the ratio! =%. Duleax found the two moduli exactly 


equal. Prof. Standinger, intwelve different pieces of Bessemer metal, 
found the ratio“ to vary from 19 to im’ Professor Unwin, 
in his ‘‘ Elements of Machine Design ” only gives one value for the 
modulus of longitudinal elasticity. Professor Weyrauch, in speak- 
ing of the experiments on wrought iron made by Kupffer and 
Styffe, says that their results justify the custom of taking the same 
value for both moduli. He also makes the same observation with 
respect to the experiments on Bessemer metal made by 
Bauschinger. On the other hand Mr. Baker, in his book ‘‘On 
the Strength of Beams, &c.,” mentions experiments conducted 
by Mr. Mallet as “‘showing the high resistance of wrought 
iron to compression within the elastic limits, and the small 
change of length resulting therefrom, compared with that 
exhibited under an equal tensional strain.” This is quite 
the reverse of the conclusion to be drawn from Dr. Anderson’s 
book, and I cannot help thinking that extreme results of this kind 
are only met with in very exceptional cases, if, indeed, there is no 
error in the measurements recorded. For instance, according to 
Table VIII. of Dr. Anderson’s work, it will be found that a tensile 
force of 7°88 tons per square inch produced an elongation of ys'y3 of 
the length of the bar; and in Table IX., that the same force in 


in question there is an] engraver’s error, namely, 2 
. 7 the omission is obvious. 


* In the diagrams 
is given for 27, in Fig. 


t only, is in the centre of the depth. The very 
slight deviations in Figs. land 2 are only what might be reason- 
ably expected from unavoidable errors in measurement, and want 
of perfect homogeneity of metal. We may also infer from these 
experiments that the moduli of tensile and compressive elasticity 
were equal in the metal of which those beams were made, and we 
are further justified in accepting the theory that the “‘ neutral 
axis,” or plane of “neutral stress” in a beam or girder of any 
form of cross section, subjected to a bending moment only, is, as 
defined in my last letter, the plane passing r Bone the centres of 
gravity of the cross sections. 

This definition, however, is in no way inconsistent with the fact 
that, in addition to the bending force, there may yet be applied 
to the beam a force, parallel to the neutral axis, which will exert 
in it a longitudinal stress, and create, as it were, another ‘‘neutral 
axis,” which in a certain case, which I will now explain, may be 
outside the beam. Let A B, Fig. 3, be a solid beam of rectangular 
cross section, of depth d, and breadth unity, fixed in a wall at A, 
and carrying a weight W at the end B. The neutral axis A B, as 
defined above, is situated in the middle of the depth. Leta, 6, and 
c d be two plane sections, perpendicular to A B, and indefinitely 
near to each other. The effect of the weight W is to bend the 
beam, so as to cause the section a, b, to rotate about the point 
n, in A B; producing a tension in the fibre c a, and a compression 
in d b,, thereby increasing the length of ca, toc a, and reducing 
the length of d b, to d b,. The ordinate a, a, represents the 
tension at the top edge, and thus the ordinates of the triangles 
a, N, @, and 6, n, by represent the stresses of tension and com- 
pression due to bending at any point in the section a, b,, and the 
particles which were formerly in a, 6, are now in the line ay b,. 

Now consider another force equal W, applied at B, acting in the 
line BA. This force exerts a uniform compression in the section 
a, by, thereby moving the particles at a, and }, to a; and b,, and 
the particle at n, to n.. The ordinates, parallel to AB, of the 
rectangle a, a, b, b, will thus represent the compressive stress, at 
any point of the section, due to this force. AB is consequently no 
longer the neutral axis. The final position of the section is in 
a, 6,, and relatively to its original position a, 6, it has rotated 
about the point n,. The neutral axis or plane of neutral stress 
now passes through n,, and the final stresses in the section are 
ee to the ordinates of the shaded triangles a, n, a, 

n; 
“The final position of the neutral axis can now be ascertained in 
the following manner :—In equation (7) of my last letter I indi- 
cated that the stress Si due to bending, at any point distant « from 


the neutral axis was equal to_Mz , and that the stress S, at any 
WwW 
A’ 
In Fig 3 M* is proportional to the ordinates of the triangles 


point of the section due to the direct force W was equal to 


@, Ny dz, b, ny bg, and is proportional to the ordinates a, a,, 


the resultant stress at any point is therefore proportional to the 
algebraical sum of these two ordinates at that point. Reckoning 
tension as positive, the distance n, n, will be that value of z 


for which 
Me _W 
I 
or 


Substituting for M its value W /—/ being the lever arm of W about 
the centre of gravity of | section—we have 


This equation shows that the distance between the first and second 
neutral axes, as I will now call them, varies inversely as the lever 
arm of the weight about the centre of gravity of the cross section. 
Returning to ourcrane post, we see that this leverarm is constant, and 
that the second neutral axis is therefore represented by aline parallel 
to the first neutral axis. But in the beam and system of forces shown 
in Fig. 3, the lever arm of the weight is a variable quantity, and 
therefore the second neutral axis is a curve C D, defined by equa- 
tion (7), and which—in a solid rectangular beam—cuts the upper 


edge ata point D distant 7 = ¢ from the end B, The vertical 


section ing through D tends, therefore, to rotate about its top 
edge. is must not be mistaken for the Galilean fallacy, where 
the stresses due to bending were alone considered. We see from 
this that any section between the point D and the free end of the 
beam has no plane of neutral stress—every part of the section 
sustains a compression—but it still has a neutral axis, i.c., tends 
relatively to a vertical line to rotate about an imagi axis 
defined by a point outside the beam in the curve C D. is is 
therefore a case in which the term “‘ neutral axis” is not synonym- 
ous with “plane of neutral stress,” or ‘‘ neutral fibre,” as it is 
sometimes called. 

It must not be forgotten that M in equation (7) of my last letter 
is the moment of ‘oe weight about the centre of gravity of the 
cross section ; but it must also be remembered that the resultant 
stresses in the section a b Fig. 4 due to the weight W are quite 
independent of the position of the point c, at which we assume 
the equal forces W, and W, to be apphed. We might, for 
instance, consider W, and W, to be applied at a instead of atc. 
The moment of W, and consequently the stress at any point of 
the section due to bending, is then greater, but the stress due to 
the direct force is no longer uniform. The algebraical sum of 
these two stresses is nevertheless still the same. By considering 
W, and W, to be applied at the centre of gravity of the section, 


we obtain the most simple value of the direct stress, viz., ¥ > as in 


equation (7) referred to above, and this value being constant for all 
* in the section facilitates the summation of the two stresses 
and 
*Returning again to equation 7 of my last letter, and adoptin; 


z= 


-the notation of Fig. 4—y being the distance of the centre o 


gravity of the section from the breast of the post ; we have— 
Tensile stress ata= (Wits) _ 


Placing this equation equal zero, and equating with respect to /, 
we obtain— 

(10). 
This means that if the weight W in Fig. 4 is applied at a point in 
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the plane of the section, at a distance /, given by equation (10), 
from the breast of the post, it will produce no stress in the back 
edge of the post. Thus for a solid rectangular section of depth h, 
and width unity, I=" A—handy =}, Substituting these 


values in equation (10) we have— 
t= - (+); 
3 


which is a result known as the principle of the “ middle third,” 
used in determining the stability of masonry. 

For the box-section of post given by Mr. Fyson in his first letter 
—-THE ENGINEER, Octwber from equation 10— 

= 

Ihave given the two last results by way of an answer to the 
suggestion made by one of your correspondents—Mr. Frederico 
de Vassenedin, an engineer (?) in the Public Works Department of 
the Island of Madeira—that a crane of this description might be con- 
structed in such a manner as to obviate the necessity of providing 
for the tensile stress in the back of the post. Equation 10 proves 
—if, indeed, any proof were required—that this is not po, or, 
to use a hackneyed simile, the crane would be like the play of 
Hamlet with the part of the Prince of Denmark left out—that is, 
it would have no jib. 

This letter has already reached a greater length than I intended, 
andI must therefore renounce the intention I of attempting to 
offer your correspondent “‘ A Student” a solution of his difficul- 
ties. Isay ‘‘attempting,” because, although I see no difficulty 
calculatin his “crane,” yet I am not = 
of being able to satisfy him as to the accuracy of the 
results. The very fact of ‘“‘A Student” using the 

“‘transverse radial -compressive strains in the web or 
webs,” and then drawing a figure without any ‘‘ web or webs,” and 
providing as a substitute a ‘‘series of studs ;” and further stating 
that ‘“‘a load applied at the crown of an arch roof would not pro- 
duce compression on the web so long as the outer flange of the 
roof was strong enough to resist compression,” raises a doubt in my 
mind as to what amount, if any, of correct previous knowledge 
of the subject I should be justified in assuming him to possess, A 
“Student” thinks he has raised ‘‘a very important question con- 
cerning the stability of arched roof members.” I can only assure 
him that so far as the present knowledge of the theory of 
elasticity goes, the question is thoroughly well understood, and the 
impropriety of merely reproducing here what is contained in 
treatises on the subject must be obvious, 


Permit me, in rej ly to the letter of your correspondent 
e 


.” in your issue of the 23rd inst., to express my regret at havin; 
misunderstood Mr, F, de Vasconcello’s allusion to Cooper’s Hi 
College. 

In “Q. E. D.’s” letter, which appears in the same paper, there 
are one or two points which I wish to notice. That gentleman 
accuses me of being ‘‘ enough to imperil the reputatien of mathe- 
matics as a means of solving such questions ;” but in the next sen- 
tence he writes, ‘‘I may say, however, since an appeal has been 
made to mathematics, that Mr. Coventry is accurately right ;” and 
further on: ‘‘ At least, Mr. Coventry’s views are those held by the 
best trained men of the day.” This is very flattering ; but if Iam 
_ “accurately right,” in what way are my calculations likely to 

‘imperil the reputation of mathematics?” 

“Q, E, D.” says it is necessary that he should ‘‘treat the subject 
mathematically.” I quite agree with him there. Fancy such an 
equation as ‘strains = toe!” Iam also told by this writer that I 
am, ‘‘in a sense,” right. Now, would it not have been better if 
“Q, E. D.” had pointed out where I was wrong, instead of making 
absurd attempts to secure his own position? 

It may interest ‘‘Q.'E. D.” to know that I am not a Cooper's 
Hill man. I tion this b he has expressed a doubt on the 
subject, and he might like to have another guess at the source of 
education. 

have now a few remarks to make upon Mr. Major’s letter 
which also Ty in your issue of December 23rd. In the second 
poten of that letter I find it stated that ‘‘ the post has twofold 
unctions to perform, first to resist the bending strain . . . and, 
secondly, as a column to carry the load itself.” This, of course, is 
indisputable, but let me call attention to the fact that the truth of 
this stat t was d trated by Mr. Tozer, Mr. Fyson, and 
“J, H. H.” in Tok ENGINEER of October 21st, and subsequently 
ridiculed by Mr. Major in THE EncIngER of November 11th. 
Quantum mutatus ab illo/ But let us see whether Mr. Major 
adheres to his corrected statement. In the next sentence he says: 
“The latter duty” (i.¢., the duty of resisting the direct com- 
pressive strain) ‘‘ must not be considered separately, but simply as 
a modification of the former” (i.e., as a modification of the duty 
of resisting the bending strain); ‘‘and the load considered once 
only is the sole source of the whole of the strains under both 
ings.” Of course the load is the ‘‘sole source of the strains,” 
&c.; this is a mere truism, but Mr. Major has no right to say that 
the twofold ‘‘functions” or ‘‘duties” mentioned above ‘‘ must 
not be considered separately.” I maintain that they may be con- 
sidered separately, and that in doing so I act in accordance with 
the principle known as the ‘‘ superposition of equilibrium.” 

In the fifth aph Mr. Major states that Mr. Pendred’s 
‘error arises solely from, and consists in, calculating his forces as 
acting about one or both of the faces of the post instead of about 
the neutral axis.” My answer to this is, that if any number of 
forces act in one plane at different points in the plane of section of 
a crane post, it will be admitted by all engineers who do not wish 
to gain for themselves an unenviable notoriety, that these forces 
will be in equilibrium if the algebraic sums of their components, 
in the plane of the forces, resolved parallel and perpendicular to 
the plane of the section, are each equal to zero; and the sum of 
the moments of all the forces about any point in the plane of the 
forces, or about any axis at right angles to the plane of the forces, 
is also equal to zero. If this 1s correct there is no reason why Mr. 
Pendred should not take the moments of his forces about any 
point in the plane of his forces, or about any axis perpendicular to 
that plane, and consequently his ‘‘error” does not “arise 
solely,” &c. 

There is, perhaps, even an advantage in taking moments about 
the back and breast of the post, inasmuch as we then have only 
one kind of equilibrium to consider, viz., with respect to rotation ; 
but if the moments are taken, say about the neutral axis, we have 
besides to consider a condition of translation before we can obtain 
the unknown strains in the flanges. In either case we have two 
unknown quantities, and consequently require two equations. 
Thus, in Hg. 2 of Mr. Major’s letter—December 23rd—if © = 
compression in breast flange and T = tension in back flange, then, 
by taking moments about the neutral axis we have :— 

Or, by taking moments about the back and breast we have :— 
and (45W-—9T)=O0 ...... (8) 
Mr. Major’s argument practically is, that (a) and (b) are the only 
correct equations to use, and that Mr, Pendred’s “error” “arises 
- solely, &c.,” in using the two equations (a) and (8). It is, however, 
evident that only two of the above equations are sufficient to 
obtain C and T when Wis known, and this, of course, means that 
Mr. Pendred or anyone else may, if he thinks fit, consider one 
strain by taking moments about one point, and the other strain by 

taking moments about any other point. 

There is one more point in this letter which I should like to bri 
under the or notice of your readers. In THE ENGINEER 0 
October 21st Mr. Fyson gives an example of a crane, such that a 
load of 20 tons—neglecting the weight of the crane, &c,—produces 


1 
a tensile stress of 4°66 tons per square inch in the extreme fibres 
of the back flange, and a compressive stress of 5°24 tons per square 
inch in the breast flange, and I have in a previous letter given my 


reasons for saying that these stresses are correct. Mr. Major, 
however, has denied the accuracy of these results in THE ENGINEER 
of. November 11th, and now again he says, ‘‘ nothing like this pro- 
oy of stress could be obtained with a central neutral axis.” 

ow if Mr. Major knows that these stresses are erroneous, why 
does he not say what values they ought to have? I conclude that 
he does not know. According to equation (9) of my last letter, 
the neutral axis in Mr. Fyson’s crane post is about 10°53in. from 
the centre of gravity of the cross section, or 4°47in. from the back 
edge of the post ; and the flanges are not as Mr. Major says ‘‘ each 
the same distance from the neutral axis.” It will be observed that 
Mr. Major also says that the values of stress given by Mr. Fyson 
are ‘‘most improbable if not impossible.” I again ask why Mr. 
Major does not give what he calls the correct values? or why 
does he not tell us, to use his own language, what is something 
like, or most probable, or even possible in this respect ? 

In some of his remarks—see sixth paragraph, December 23rd— 
Mr. Major is inclined to be very exact, and seems to have an 
aversion to approximate calculations. May I, therefore, ask him 
why he does not take into account—(1) The increased stress due to 
the horizontal deflection of the end of the jib. (2) The increase 
of stress which would result from an increase of temperature. (3) 
The stresses due to the tension in the chain. For instance, if the 
chain were carried along the back of the post, the tension in this 
part of the chain would exert a tension in the breast, and a com- 
pression in the back as well as a direct compression through 
the post. I do not mean to say that the two last sources 
of stress are ever likely to be worth considering from a 
practical point of view. The first, however, would become im- 
portant if the length of jib were great in comparison with the 
thickness of the post ; but for obvious reasons no one would think 
of constructing a crane so flexible as to be liable to a material 
increase of stress from this source. A glance at the record of 
Wohler’s experiments is sufficient to know that such a crane 
would have a comparatively very short life. 

I will now sum up the principal arguments contained in my three 
letters as follows :—(1) Nearly all the best authorities agree that 
the moduli of tensile and compressive elasticity within the elastic 
limit of wrought iron are equal. (2) It follows that the neutral 
axis—when bending alone is considered—in the post of the crane 
instanced by Mr. Fyson in THE ENGINEER of October 21st is in 
the plane passing through the centres of gravity of the eross sec- 
tions. (3) That the effect of the direct compression due to the 
load is toalter the neutral axis and to create, as it were, another 
one, or ‘‘ second” neutral axis at a distance—see equation 9 of my 
second letter—equal to 10°53in. from the “first” neutral axis, or 
4°47in. from the back of Mr. Fyson’s crane post. 

If any of your correspondents differ with me as to these results, 
I shall be glad if they will not merely state them to be false, but 
at the same time give what they consider to be the correct substi- 
tutes for them, as well as their reasons for so doing. I cannot 
insist too strongly on the advantage of pursuing this course. Were 
Mr. Major to do so it might enable him to carry out the laudable 
motive which he suggested in the first paragraph of his third letter, 
of imparting to your readers that “‘ grasp of the subject ” which he 
appears to profess, and in which he finds some of your other corre- 
spondents so deficient. I think it would also tend to further the 
object he has of ‘‘ endeavouring to extract truth ” from a discussion 
which I fear will otherwise become tedious and of very little 
‘service to your readers.” If, on the other hand, any persons of 
the ‘*Q. E. D.” stamp should come to the conclusion that I am 
“ accurately right,” I hope they will not think it worth their while 
to state in a contiguous sentence that Iam ‘‘ enough to imperil the 
reputation ” of a science which it must be admitted is often useful 
in ‘‘ solving such questions,” even if we draw only upon the ele- 
mentary portions of that science. W. B. Coventry. 

Fordingbridge, Dec. 27th. 

Sir,—Had Mr. Coventry, whose letter appeared on the 16th inst., 
previously had an opportunity of reading my letters, printed on the 
9th and 23rd insts., he would probably have honoured me by a 
criticism of my method of fixing the position of the neutral axis as 
therein set forth, instead of simply re-stating the well-known 
centre of gravity theory. If Mr. Coventry’s four hypotheses are 
admitted, I have not a word to say in opposition to his results. I 
am fully aware that these hypotheses are ‘‘ generally admitted,” 
that, as ‘‘Q. E. D.” says, ‘‘ Mr. Coventry’s views are those held by 
the best men of the day ; and thatas ‘‘ R.” tells us, Mr. Coventry’s 
equations have been taught at ma +h Hill. Yet in spite of all 
this, with all proper fear and trembling, I venture to dispute the 
soundness of the hypotheses. I do not know if Mr. Coventry’s 
last paragraph had any reference to myself, but should like to 
remind that gentleman that it is quite possible- for a man to fully 
‘* understand what are, and what are not, the generally accepted 
theories,” and yet not accept them for himself. 

By your permission I will shortly draw Mr. Coventry’s attention 
to the grounds upon which I differ from him. Hypothesis 1 com- 
mences with a reference to a rectangular beam. All four of 
them lead up to the conclusion that the moment of resisting 
stress is the same on both sides of the neutral axis. 
It follows that the strain to be resisted will also be equal. In 
a rectangular beam subjected to a cross breaking strain only, 
these conditions obtain. To speak of a rectangular beam then, in 
common with these hypotheses, is to assume that the strains of 
compression and tension exerted on opposite sides of the neutral 
axis are equal, and it would be clearer to state this as a preliminary 
hypothesis. That these strains must be equal in a beam subjected 
to cross breaking strain only, I have shown in my letter appearing 
on the 9thinst. Passing on, I admit hypotheses 1 and 2; but I 
assert that 3and 4 are groundless assumptions, unsupported by 
any experiments upon metals used in the arts. In my letter above 
referred to, experiments are quoted which contain prove that 
extension and compression for both cast and wrought iron do not 
even approach proportionally to the strain exerted, and that the 
modulus of elasticity for compression in either metal is again very 
different to that for tension in the same metal. 

I believe the extensive experiments carried out by Mr. Kirkald 
show the same results ; but I have not a copy of his work at hand, 
and have to speak from memory. If I am correct upon this point, 
there goes the centre of gravity theory, save as a rough-and-ready 
approximation. Leaving this for a t, and ting the 
centre of gravity theory as depending upon the five hypotheses, the 
first of > says the compression and tension strains must be 
equal. In the crane per they are not equal. One of the props 
gone, the structure falls. The centre of gravity formula will not 
apply 5 the neutral axis is removed toa line more distant from 
the centre of application of the greater strain. 

Mr. Coventry contends that the neutral axis is still at the centre 
of gravity. He admits that the compression stress will be greater 
than the tension. He would possibly provide for this by a wider 
flange on the breast, the increased area being the equivalent of the 
load. The centre of gravity is now nearer the breast than the back. 
With the assumed proportions, the stress per unit of area for both 
compression and tension will be equal. Hypothesis 3 says, ‘‘ that 
the extension or compression of the material is proportional to the 
forces exerted.” As in our case we have equal Setas per unit of 
area, we shall, under the law, get equal extensions and compres- 
sions. But the breast is nearer the neutral axis—centre of gravity 
—than the back, and the icles are moving on a shorter radius. 
If these moving on the shorter radius are to describe the same 
— of arc as those on the longer radius, the angles traversed by 
each will be different ; and this is obviously absurd. The centre of 
gravity would not be the neutral axis of the crane post, even if we 
accept the four hypotheses. My letter appearing on the 23rd inst. 
shows where it is to be found, 

“*Q. E. D.,” in his letter published on the same date, is alto- 
ether too lowly. He confines his attention to the foundations of 
is crane. If he were to take a higher view of the question—say a 

foot higher—he would be more upon a level with his fellow-corre- 
spondents, We may safely assume that ‘‘Q. E. D.’s” crane will 


be fastened somehow, and the point at issue is the amount and 
nature of the strains in the post at, say, a foot above the ground 
line. It may be ‘‘ obvious” to “Q. E. D.” that at such a point 
‘* there is no tendency to turn about a neutral axis ;” but it is not 
so obvious to some other of your readers. A few reasons why 
might assist us. 

Mr. Coventry will, I doubt not, be gratified at the adhesion of 
“Q. E. D.,” and I beg to congratulate him thereupon. I do not 
know why ‘‘Q. E. D” should call upon me to show that the extra 
strain upon the breast is diffused throughout the post. I have 
stated and argued that it is not so diffused, and objected even toa 
temporary assumption in that direction made by Mr. Fyson for the 
oe of calculation ; nor why I should be asked to show that 
under stated conditions the neutral axis will be found at the centre 
of gravity, when such force of argument as I could bring to bear 
had been exerted in the opposite contention. ‘‘Q. E. D.” is ener- 
getically thrashing wind. Cc. G. Magor. 

34, Freke-road, Lavender-hill, 8.W., 

December 24th. 


COLD-AIR MACHINES, 


Sir,—It will be esteemed a favour by me if you will spare a 
little space for a few remarks upon the letter of “‘ Purchaser” in 
your issue of the 16th inst. It is somewhat strange that this 
correspondent should come forward principally to laud the machines 
of three or four makers while condemning ‘‘ Sturgeon’s,” and yet 
call his lettera ‘‘ reply” to that of Mr. J. W. de V. Galwey. I 
am sure many of your readers would be pleased to see further 
particulars of what Mr. Hawley has done through the medium of 
your valuable paper. 

‘Purchaser ” says, ‘‘The American machines will not compare 
favourably with those of Messrs. Hicks and Hargreaves, Bell and 
Coleman, or Mr. Lightfoot’s.” Would this gentleman kindly 
state who are the makers of American cold-air machines, as the 
best known among American freezing machines employ chemicals, 
and therefore are not comparable ; and also whether he considers 
the makers above referred to are representatives of this branch of 
engineering in this country, and that J. and C. Hall’s, Gwynne’s, 
Haslam’s, Kirk’s, Giffard’s, &c., are only the “small fry,” to be 
left out in the cold (air). 

Hall and Haslam’s machines are well before the public, and have 
stood the test of practical working, and have surely an equal claim 
to be mentioned with those singled out, for some mysterious 
reason, by ‘‘ Purchaser.” 

The Bell-Coleman machine is well known, but I should like to 
know where one of Hicks and Hargreave’s machines can be seen 
working, as also one of Mr. Lightfoot’s, whose interesting and 
ingenious method of stage expansicn has been so excellently 
described and illustrated in your journal—a method so redundant 
with theory that its practical application should be particularly 
interesting. There is something almost facetious about ‘‘ Pur- 
chaser’s ” statement, that ‘‘one maker produces a machine with a 
10in. expansion cylinder, 14in. stroke, that will discharge 40,000 
cubic feet per hour of cold dry air!” Even Mr. Sturgeon would 
not venture to make a machine to run 524 revolutions per minute ! 

A word about Mr. Coleman’s experiment. I cannot help think- 
ing it is a pity that your several correspondents, who have given 
their views upon this subject, do not understand the very simple 
fact that the lowering of temperature of expanding air is propor- 
tionate to the resistance it has to overcome. In Mr. Coleman’s 
experiment, the resistance was the external atmospheric air, which 
the expanding air had to displace, and this being little, the fall of 
temperature was also so little that its friction produced sufficient 
heat, probably, to compensate for that fall. Had the expanding 
air been discharged into a vacuum, then theoretically there would 
have been no fall of temperature—vide Clausius. Hence the 
double utility of the expansion cylinder. Octorvs. 

Newcastle-on-Tyne, December 22nd. 


Srz,—No one has been more surprised than myself to see a letter 
signed ‘‘ Purchaser” and replies thereto made by Mr. Sturgeon 
and Mr. Galwey in your valuable journal. Both of the last-named 
gentlemen are entirely unknown to me, and ‘‘ Purchaser” might 
almost come under the same category, as although I suppose I 
must have seen him once, I know nothing of him except that he, 
with many others, must have been present at a time when I have 
been experimenting with machines. 

“Purchaser ” is slightly in error in stating that I informed him 
that a 10in. by 14in. cylinder would only deliver about 2000 cubic 
feet per hour. I trust Iam not imputing auy want of technical 
knowledge to Mr. Sturgeon when y mention that this depends 
entirely on the speed at which piston is driven. I certainly am 
surprised that an engineer with Mr. Sturgeon’s presumed experi- 
ence should state that a machine is no better for working at a low 
temperature. If air is discharged into a chamber of 40,000 cubic 
feet capacity at 18 deg. Fah. it will surely take longer to cool this 
chamber than if it was discharged into it at 50deg. below zero. I 
may mention that my machine works on the dry principle with a 
surface cooler, that the simplicity of the valve arrangement is in 
accordance with the rest of the machine, and that the machine has 
been experimented with for nine months without having had one 
hour’s labour expended upon it for repairs since it was first com- 
pleted, either in removing valves or otherwise. 

In conclusion allow me to state that Icannot be held responsible 
for other’s criticisms either favourable or adverse upon my 
machines, and to most emphatically deny that ‘‘ Purchaser” or 
any other of your correspondents has any interest in my machine 
that I am aware of except in the light of possible purchasers. 

JAMES HAWLEY. 

Derby Works, Vauxhall, Liverpool, December 27th. 


BALANCING PORTABLE ENGINES, 


S1r,—The suggestion of Mr. Chandler that portable engine fiy- 
wheels should be balanced to overcome the excessive vibration, or 
rocking, is one that will commend itself to users of that almost 
perfect machine. ‘Will not the end be better attained by makers 
giving some attention to the subject of weight of moving parts, as 
arranged by Mr. Porter, of Philadelphia, in his high-speed engines, 
to the very great reduction of their vibration and increase of 
their running speed? The weight added to present designs would 
be compensated for in reduction of weight and size of fly-wheel. 
A balanced wheel is well, but can only deal with the crank and 
connecting-rod, and not perfectly with those. May I make a 
further suggestion of detail? In making a finished machine, 
which is largely used in the open air under the worst conditions 
as to cleaning after dampness, and the majority of which machines, 
after a few months’ use, are almost eaten up with rust, 
why cannot makers adopt a permanent cover for the machinery, 
that would enable oiling and wiping to be done while protecting 
the working parts? 

If makers think the matter worth the attention that I do, I will 

ladly give them my sketches on the subject, to which I have 
some attention. R. Boiton. 
Terrace Royal, Nottingham. 
December 26th. 


THE DITTON ENGINES.—INITIAL CONDENSATION, 


S1r,—The amount of water passed through the oa averaged 
over two days’ trial 6510 Ib. per stroke, which includes the weight 
of steam shut in the high-pressure clearance by the compression. 
The weight of steam per stroke accounted for by the indicator, as 
averaged from a great number of diagrams, is ‘4544 lb. per stroke, 
leaving *1966 lb. of water at cut-off ; which is just about 30 per 
cent., as stated in my previous letter; and if the priming water 
were deducted, this percentage would be slightly lower. 
Engine Works, Grosvenor-road, JOHN J. Marr, M.I.C,E, 
Pimlico, London, Dee, 28th. 
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Tue general arrangement of the illustrated governor above 
and mode ef working can be seen very readily. It is claimed 
that it is easily kept in order, as there are no large number of 


working parts, and it is small and compact, so that it can be | valve lever by means of a rod and lever. 


placed close to the throttle valve. 


MARINE GOVERNOR. 


1TH 
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i PIPE TOENCINE 


nected to the apparatus, shown in Fig. 2. This represents a | 
flexible diaphragm connected to a small equilibrium steam valve, 
which admits steam into a cylinder connected to the throttle 
As the head of water 


Fig. 1 shows a: air stand | varies at the stern there is movement given to this valve, and 


pipe and cock fixed to the inside of the ship, as cluse to the pro- | the throttle valve is opened or shut accordingly. To adjust it 


peller as possible. 
small copper pipe, carried forward to the engine*room, and con- 


To the top of the stand pipe is attached a as the engineer may think proper, there is a small right and left- 


hand screw nut connecting the diaphragm and steam-valve 


spindle together, which on being turned raises or lowers the 
valve. As the stern of the vessel rises the steam valve rises, and 
reaching the point set to, steam enters the cylinder and shuts 
the throttle valve. As the stern of the ship lowers the valve 
lowers, and at that same point the throttle valve is opened 
again. The governors are made by Messrs. A. and P. Brown, 
Waterloo-road, Liverpool. It is obvious that they can exert no 
control over the engines should the propeller shaft break. 


LANGLEY’S SAFETY BUFFER STOPS. 


causes more injury to passengers than the actual blow. The 
apparatus has been suggested by the frequent accidents caused 
by trains running into dead ends at stations at a higher 5) 

than was intended. The risk of such accidents is of course daily 
increasing with the extension of powerful systems of brakes. On 
most railways it isa rule that drivers are not to rely on the 


| patent brakes for coming into stations, but it is in the nature of 
| things that they will do so, and it frequently happens that a 
driver does run into a station at a higher speed than he intended 


it! 


CONCRETE 


| or expected. In such cases the use of these buffers would, at 


SECTION THROUCH HYDRAULIC CYLINDER AT C.0. 
SHEWINC THE PISTON AT THE END OF THE STROKE 


| afford a constant resistance, sufficient to receive with safet; 
| train at six or seven miles an hour. 
| been fixed at Liverpool-street Station, London, and has been 


any rate, vastly diminish the liability to serious accident, as they 
a 
A set of these buffers 


frequently tested at the above speed. They were made by 
Messrs. Ransomes and Rapier, of Ipswich and London. 


LOCOMOTIVE FLANGES. 

A CORRESPONDENT, writing from Sacramento to the Railroad 
Gazette, remarks that “ The article in the Gazette of July 1 from 
the London Engineer ‘On the Form and Dimensions for Flanges 
of Locomotive Wheels’ suggests a reference to the writer's experi- 


| ence on the Hudson River Railroad during the severe winter of 
| 1854-5. Thelocomotiveson that road at that time had single flanges 


| 
: SECTION THROUGH HYDRAULIC CYLINDER AT EF, | 
SCALE OF FEET SHEWINC THE PISTON AT THE BECINNING | 
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Wer illustrate herewith a simple and ingenious form of 
hydraulic buffer stop, designed by Mr. A. A. Langley, engineer of 
the Great Eastern Railway. In our engravings the small tank 
A is placed at the top of some convenient building, at a height 
sufficient to give a head of water equal to a pressure of, say 
20 lb. to 301b. on the square inch. The head thus obtained 
gives a constant minimum pressure on both sides of the piston. 
After the buffers have been used and have come to rest, this 
pressures acts upon the area of the piston rod, and is sufficient to 
cause the piston to travel outwards, and thus restore the buffers 
to a state of readiness for further use. -When it is impracticable 
to fix the tank at a sufficient elevation, another arrangement is 
used for restoring the buffers to their normal position. The 
action of the buffers is described as follows by the inventor. 


The cylinder and piston are bored and turned to an easy fit. 
The cylinder has two taper bars fixed along its length; the 
piston has two square slots cut in it to correspond with the bars, 
and the effect is, when a train strikes the buffers, that the first 
part of the stroke is performed without much resistance, as the 
difference in size of the slots in the piston and the taper ends of 
the bars gives sufficient area for the water to section 
at EF. As the piston travels along the cylinder, this aperture 
becomes less and less, and consequently the piston is retained at | 
a nearly uniform pressure of 500 Ib. per square inch throughout | 
the stroke, although the velocity is continually diminishing until | 
the train is brought to rest. With these buffers there is no | 
recoil or rebound as with the ordinary spring buffers. It is the | 
recoil after striking the ordinary buffer stops which generally | 


| —no flanges on the forward drivers—and the flanges were round 
| and thick like Fig. 2, or approximating the flanges of the London 
| Brighton, and South Coast Railway of England. 
| winter referred to the snow was so troublesome that very little 


During the 


Fic 2 


work could be done on the track, and as a consequence the 
joints got into very bad condition. A number of locomotives 
got off the track that winter going at full speed with er 
trains. The round blunt flange of the back drivers would 
climb the rail at a bad joint and go off, carrying the front 
drivers with them. The engine would bound over cross ties 
until the train could be stopped with hand brakes—the best we 
had at that time. It occurred to the writer that the shape of 
the flange was entirely wrong. My engine was in the shop for 


| repairs at that time, and I persuaded the master mechanic to 
| have the flanges of my engine turned like Fig. 1, after which my 


engine never left the track, although it was run over very bad 


| track during the rest of the winter. 


The form of a flange should be determined by three considera- 
tions, namely, strength, durability, and safety. A glance at 
flange, Fig. 1, will show that it has all the strength of the round, 
blunt flange, Fig. 2, while the wear—as indicated by the worn 


| tires—does not make it dangerous, as in flange, Fig. 2 ; that is, 


liable to go off the track at a bad joint. I think it will be 
acknowledged that a flange like Fig. 1 will go through frogs 

split-switches, and guard rails, clean and sm One other 
consideration—the sharp flange would be likely to cut the bones , 
and flesh of animals run over, while the round, blunt flange 
would be likely to be thrown from the rail. It might be con- 

tended that a little more material should be left at the base of 
the flange to experiment with, to see if the engine just out of 
the shop would track square.” 


SewaGE oF Leyton, Essex.—The Local Board of Leyton, 
Essex, have entered into a contract with the Rivers Purification 
Association, of 232, Gresham House, E.C., for the purification and 
disposal of the sewage of their district. In these works the method 
of pressing the sludge into a portable condition, recently so success- 
fully introduced at the Coventry Sewage Works, will be employed, 
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BOULTON’S POTTERY MACHINERY. 


MESSRS, MINTON AND CO.’S WORKS, STOKE-UPON-TRENT, 
(For description see page 472.) 
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THE CITY OF WORCESTER. 


Tue following description of an American first-class steamer has 
appeared in the United States Vautical Gazette. It cannot fail to 
rove interesting to many of our readers :—‘‘The Harlan and 

ollingsworth Company turned over, on September 4th, to Capt. 
S. A. Gardner, jun.,. superintendent of and representing the 
Norwich and New York Transportation Company, the magnificent 
steamer which has been built to ply on Long Island Sound between 
New York and NewLondon. Sheisthe largest iron vessel of her special 
class in the world. Her register tonnage is 2485°85 tons ; length on 
water line, 325ft.; over all, 340ft.; moulded beam of bull, 46ft.; 
over guards, SO0ft.; depth of hold, 16°3ft. The plating is from 
sein. to jin. in thickness, the outside streak being }}in., and the 
inside one }{in., which, being doubled, gives her a thickness of 
lkin. She has six water-tight bulkheads fitted between double 
frames on the side, one as a collision bulkhead and one at each 
end of the machinery space, and the others at regularly intervening 
distances. Should two of these bulkheads be destroyed by colli- 
sion, the other four would float the boat. 

“Her machinery consists of a surface-condensing beam engine, 
having a cylinder 90in. in diameter and 12ft. stroke of piston, 
arranged with composition valves and seats and Steven’s cut-off. 
The wheels are 38ft. in diameter, with floats of about 11ft. face. 
She has three main boilers, 37ft. 6in. long by 12ft. diameter and 
13ft. face, containing about 9300ft. of fire surface and 550ft. of 
grate surface, and will sustain a working pressure of 50 Jb. to the 
square inch. The boat has independent engines and blowers of 
ample size, which are arranged to blow under the grates. She is 
also fitted with a 40-horse power donkey boiler, together with 
steam pump, located on the guard deck, and fitted with the neces- 

attachments and fixtures complete. There are 200 tons of 
boilers in all, and her main boilers are claimed to be the largest in 
the world. Her coal bunkers, when full, contain 125 tons of coal. 

** The forward part of the hull has been extra-braced and extra- 
plated, to enable the boat to be safely propelled through ice, with 
the full power of her engine poste The bottom is covered 
inside with the best we J of Portland cement. She has 161 
selling state-rooms, 519 berths, and is licensed to carry 519 first- 
class and 223 deck passengers; a total of 742. The City of 
Worcester carries eight metallic life boats, six 22ft. long, two 24ft. 
long, and one wooden 16ft. long, all square-sterned, four metallic 
life rafts and several of Woolsey’s cork life-buoys. Every berth in 
the vessel is provided with Kanhweiler’s Neversink Cork Life 
Jackets, and the same jackets are liberally provided for the deck 
passengers and crew. In fact, she has eight hundred of these 
valuable and only reliable life preservers on board, all within easy 
access to the passengers. Every precaution within the range of 
practical experience has been taken to guard against fire. There 
are nine fire plug outlets on the main deck, eight in the saloon, 
four in the hold, and four on the hurricane deck, all supplied from 
two large pumps driven by the donkey engine, in which steam will 
always be kept up for immediate action in case of an emergency. 
There are 1450ft. of hose attached to the plugs in convenient posi- 
tions, to be used for no other purpose whatever. The boiler space 
is closed in with iron fire-proof bulkheads to prevent any danger 
of fire from that quarter. So far as we can see nothing has been 
left undone to make her secure against any character of accident, 
either by collision, stranding, or fire. 

“*Now a word as to her freight capacity, which is greater than any 
combined two of the other large Sound steamers, as she will easily 
stow ninety long car loads, and can upon a pinch carry 110 car 
loads. This fact alone shows how great an improvement has been 
made in this respect alone in designing this boat. 

‘*A special feature of her internal arrangements consists of a 
separate gangway for passengers which has been provided on the 
freight deck, by which they can enter or leave the boat without 
a into contact with the incoming and discharging freight and 

sgage. 

“* To obtain a proper idea of the magnitude and grandeur of the 
City of Worcester, we will describe her in detail by commencing in 
the forward hold proper, and carrying our readers fore and aft 
each deck until we have completed our pleasant task. The lower 
forward saloon contains the officer’s mess-room, forward of which 
is a wash-room for passengers, with four marble basins, the bar, 
and a small pantry, hot tables, &c. In this saloon there are forty- 
eight berths, in tiers of three ; the berth tiers are built out from 
the sides of the vessel, so that there is a wide passage way between 
the skin of the vessel and the back of the berths, giving the most 
perfect system of ventilation ever in use ona steamboat. This 
saloon is lit with three electric-light chandeliers. The after part 
of this saloon is bulkheaded off, so as to make sleeping quarters for 
the waiters, and contains twenty-seven berths in a finely ventilated 
apartment. We will now ascend by a broad staircase to the main 
deck, and going forward we find the forecastle under the main 
deck, which contains twenty-four berths for the crew. The fore- 
castle is well lighted and ventilated. Ascending again to the main 
deck, in the ‘eyes of her,’ is a series of lockers ; a large space here 
is bulkheaded for the windlass-room, in which is placed a splendid 
Providence Steam Windlass, of the double ele pattern, made 
by the American Ship Windlass Company of Providence, R.I., 
which handles her two anchors of 4100 Ib. and 3000 lb. weight 
respectively, and her cables, which are each seventy-five fathoms 
long. The steam windlass gear is connected to the capstan on the 
deck above. An excellent opportunity was had of seeing this 
windlass in operation on the passage as we anchored at the 
Delaware Breakwater, and the 3000 lb. anchor and thirty 
fathoms of chain were taken ip and put on the bow in about 
five minutes, a vast saving of time over the old-fashioned 
windlasses. Forward here are placed the lamp-room, which is 
completély lined with galvanised iron, making it fire-proof, water, 
closets for the crew, cook’s room, fireman’s rooms, and the mess- 
room for the crew. Here is located the steam-steering engine- 
placed directly under the pilot house. Abaft this is the immense 
freight space before referred to, at the end of which is the forward 
staircase leading up to the grand dining saloon, which is sur- 
mounted by an exquisite dome and surrounded by a gallery deck, 
of which we shall speak further on. This forward staircase is 
enclosed by bulkheads and doors, which, when closed, exclude all 
the neise and dust likely to arise from the freight-room. The 
interior of the. inclosure is finished in white, relieved by solid 
mahogany pilasters, the staircase itself being in solid mahogany, 
with foot treads in gold-bronze coloured brass. <A beautiful 
guinea-gold tinted chandelier lights up this space very thoroughly. 
Passing aft, on the port side, we come to the forward freight gang- 
way, aft of which is located on the guard the donkey boiler-room, 
a miniature machine shop, steam fire pumps, &c. Ina correspond- 
ing location, abaft the starboard gangway, is the kitchen, fitted 
with a large and most modern range, steam boiler, steam kettles, 
double broiler, pumps, with a dumb waiter leading to the pantry 
overhead. Abreast of the kitchen, and on the after side of a 
special gangway, are the large ice houses, pastry-cook’s room, store 
rooms, &c., for steward’s stores, &c. Next to this is the electric 
lamp engine-room, which contains a 20-horse power electric engine 
for lighting 100 Edison lamps on every part of the boat. We may 
say here that the City of Worcester is piped for gas, is provided 
with, lamps for burning Downer mineral sperm oil, and also for 
complete lighting by electricity. 

“In respect to water for drinking and washing purposes, the 
system in use here provides for a complete distribution from central 
tanks, which are pumped up by steam, so that a continuous flow is 
had at all times and in all parts of the vessel. The water-closets, 
of which there are several groups in different parts of the boat, are 
all ‘ flushed’ by the most perfect and novel system ever in use, 
especially on a steam vessel, and by which it will be possible to 
maintain perfect cleanliness in the closets and sweetness in the 
atmosphere surrounding them. But to return to our observations. 
We are now brought abreast of the engine space, which is amid- 
ship. The boilers, three in number, are in the lower hold, lying 
fore aud aft, and connected with two steam chimneys and two 


smoke stacks. The boilers and coal bunkers take away no freight 
space, and in laying out the joiner work the steam chimneys 
are completely hidden from view. We now come to the 
after main deck freight space, and the magmficent front to 
the lower grand saloon. About 20ft. of the deck in front of 
the saloon and abreast of the after gangways, are alternate strips 
of ash and black walnut. On the starboard side is the barber shop 
and wash room, and on the port side is the purser’s room, which is 
entered from the saloon. This saloon contains a double tier of 
alcove state-rooms twenty-four in number in the group. Abaft of 
this saloon is a smaller one, designed exclusively for ladies 
travelling without male escort. There are six state-rooms in this 
group, while abaft of this are two sets of water-closets and a large 
wash-room. Below this, on the next deck, is the lower ladies’ 
cabin, having thirty-six berths, and forward of that, and directly 
under the grand staircase, is a ladies’ cabin containing ninety 
berths. The main staircase ascends two-thirds of the distance 
upward to a landing, and then branches athwartships in two 
sections, forming a Y, until the upper deck is reached. The stair- 
way opening is lozenge-shaped, and surrounded by a balustrade of 
an entirély new and novel pattern. Overhead is an elongated 
dome, plain, but rich in its plainness, the roof resting on a band of 
tinted glass windows, whose choice colour adds a lustrous charm to 
the glorious effect produced. Here we are in the grand after 
state-room saloon, which in its entirety contains 136 state-rooms, 
with two special state-rooms aft, the one on the port side being set 
aside for the superintendent of the line, while the one on the star- 
board side is for the president of the line. Let us say here that 
all the rooms in the boat are fitted with electric bells, by which a 
servant can be instantly summoned into the room. The average 
size of the rooms is about 7ft. by 7ft. by 8°6ft. high. Passin 
forward to the end of the engine space we come to the forwar 
saloon, which contains the grand dining hall, the finest apart- 
ment afloat in the world for dining purposes. Over one hundred 
persons can be seated at once in this hall, with 23ft, Gin. air space 
overhead, lighted with three large electric chandeliers, and in air 
as pure as can be breathed on the bosom of Long Island Sound. 
On the starboard side of this saloon is the pantry, which is reached 
by a deep alcove, and so far removed from the tables that neither 
the per of the cooked food nor the clatter of dishes can be 
detected. The pantry is fitted with hot tables and all the modern 
appliances for serving a first-class menu. The grand dining saloon 
is increased in its proportions by the gallery state-room deck, which 
surrounds it, and which contains some of the choicest rooms on the 
boat. Passing out on to the upper forward promenade deck, we 
find a nest of state-rooms abaft the pilot-house, the captain occu- 
pying the forward one on the starboard side, and the chief pilot 
the one on the port side, both connecting with the pilot-house. 
Under the pilot-house is a portion of the steam steering gear, the 
signal lockers, &c. &c. The pilot-house is finished in hard woods 
entirely, and contains a powerful steam steerer, which can 
instantaneously be connected or disconnected at will. A six-year- 
old boy can steer her, so far as strength is concerned. She is fitted 
with two of Riggs and Brother's patent binnacle heads and blinders, 
with liquid compasses, which are the finest combinations in this 
line we have yet seen on a steamboat. 

“The officers of the boat are quartered in a ‘Texas,’ built 
against the paddle-boxes, on top of the upper deck, and abreasc of 
the gallows-frame. Here are rooms for the chief and second mates, 
second steward, wheelsmen, watchmen, express and baggage men, 
chief, first, and second assistant ongineers. We believe we have 
now given a full description of the boat, so far as general outlines 
are concerned, and in the order in which a visitor should make his 
tour of inspection through her to see her vast proportions and 
exquisite beauties to the best advantage, and we will now turn our 
attention to a somewhat technical description of her interior 
decorations, which are, to a great extent, entirely original, and 
comprise many points of novelty, and certainly evince much care- 
ful study, in both design and execution. We shall premise our 
description by saying that we may be supposed to be standing in 
the grand dining saloon, near the iron mast, commencing at the 
bottom of a section of joiner work, and noting upward. It may 
be well to say just here that all the mahogany, which forms the 
eae part of the interior decorations, is solid throughout the 

pat. 


“The pilasters between each section are flat and fluted, with a 
centre capital inlaid with marqueterie work, top capital carved and 
faced with French walnut, and inlaid with more marqueterie. 
Then comes a hard wood cornice, with a carved mahogany mould- 
ing, a sunken rosette of amaranth, a V band of polished cypress, 
surmounted by a carved mahogany band cal cove; then a 
marqueterie band, and a mahogany cap moulding, topped byan ebony 
inlaid balustrade top. The ventilators for the state-rooms are in 
mahogany fretwork. The soft-wood moulding has a pearl-tinted 
base, then a narrow gilt moulding, then a dead white band, a salmon- 
tint stripe, relieved by a pale blue cove, above which is a cut 
curtain moulding, a salmon band and a narrow gilt stripe, the 
planissiere being in white with fret-work ventilators between the 
carlins. The facing of the galley deck is decorated with narrow 
gilt stripes, the tints being salmon and pearl, with a moulded plate 
and an ash base. The balustrade in front of the gallery state- 
rooms is of the richest solid mahogany, with eight carved and 
turned balusters, with a carved wing between cach post, which is 
square and richly inlaid with ebony, holly, amaranth, and marque- 
terie, surmounted by a half flat base rail and topped by a round 
handrail studded up with round ebony pillars. 

“The panel work is of soft wood, with an imitation ebony base, 
the body tint being 1 colour. There are two oblong cross 
panels moulded with gilt dots in corners, and two perpendicular 
sub panels. The lock rail is decorated with a rosette centre-piece, 
tinted in salmon and relieved with white and gold. 

**The alcoves are 30in. wide and 92in. high, surmounted with 
hard wood capital cornices, in which five kinds of rich woods are 
used, carved profusely, and richly inlaid with marqueterie. The 
— faced with guinea-gold-coloured brass, forming a beautiful 


ish. 

“*The state-room number plates are of silvered glass, with ebony- 
black numbers. The alcoves on this deck are finished in tinted 
panels, with mahogany pilasters and cornices. The state-rooms 
are decorated in a white, with black walnut curtain cornices, 
the berth fronts being of black walnut, with carved panelling, 
relieved with French walnut and Hungarian ash burl. Black 
walnut washstands with nickel trimmings and ornamented basins, 
and porcelain-lined slop jars; richly-fluted black walnut mirror 
frames and hat racks, coat pegs, comb and tumbler racks, &c., of 
black walnut. The doors are finished with figured ground-glass 
plates, brass and nickel locks, and are lit by electric lights in the 
alcoves, the whole finish being by far the most beautiful in effect 
of any steamboat joinery, and we can boast of much exquisitely 
beautiful workmanship in this branch of decoration. 

_“The dome, extending nearly the entire length of and over the 
dining saloon, deserves a passing notice. From the deck of saloon 
to top of dome is 23ft. 6in. in height, and is supported by a ridge 
= and by stays—not seen in the saloon—to the top of the 

orward iron mast. The carlins are 20in. from centre to centre, 
and the covering is in 2in. stuff, painted in pure white, the ridge 
pole being tinted with pearl and salmon, and relieved with a very 
narrow gilt stripe. From the base of the dome to each carlin is a 
chaste light bracket, with a pendant ornament to each. The band 
of this dome is illuminated by figured glass of a ruby tint, with 
white figures. The saloon is lighted by three 16-light electric 
chandeliers. At the after part of the saloon the staircase to the 
gallery deck ascends, and is Y-shaped, and faced by an elegant 
mirror, surrounded = 4 a rich carved mahogany frame profusel 
— In fact, all the staircases are faced by mirrors with ric 
acings. 

“‘Theiron masts are encased in beautiful mahogany fluted casings, 
built in three sections, ornamented with a finely-proportioned cap, 
with a Hungarian ash top, and inlaid with marqueterie. We wilt 
now turn our attention to the main deck saloon parlour, which is 


furnished with its state-room alcoves entirely in hard wood. The 
bases are of black walnut, pilasters of mahogany, caps inlaid with 
rich marqueterie, with a cornice same as we have described in the 
dining saloon. The panels are of blister maple, mouldings 
mahogany, ground panels of satin wood, raised with very handsome 
French walnut, mont finished with gilt edges. The centre munton 
of the panel is 3in. wide, with inlaid cap and base block, the lock 
rail same pattern as the upstair work, but very richly carved ; 
the ventilator, mahogany fretwork. The cornice is quite heavy 
and broken in 3ft. sections, and tinted with salmon, white, pale 
blue, and very narrow gilt. The bases of the alcoves are cypress, 
with French walnut and mahogany mouldings. The main staircase is 
notable for its rich carvings and profusions of marqueterie work and 
real ebony trimmings. The main saloon doors are solid mahogany, 
2hin. thick, and are an exquisite work of art. They are h 
Gothic, beautifully adorned with amaranth, and have base panels 
of rich dark French walnut, carved through, so that the ornamenta- 
tion of mahogany shows out.through the French walnut in a rich 
contrast. The trimmings on the doors are heavy silver plate. The 
main deck front of this saloon is probably one of the richest 
features of this boat’s interior decorations, and is deserving of the 
highest commendations for the richness of its effect. It extends 
across the width of the saloon, and is gracefully broken by the pro- 
jection of the purser’s office on one side, and the barber shop on 
the other. In the centre are the heavy doors spoken of, flanked by 
eight exquisitely decorated French = plates, 28in. wide by 72in. 
in height. The pilasters are partially flat at the lower part, and 
beautifully turned at the middle section, and carved above. The 
caps, bases, and sub-bases are carved and inlaid, the cornices being 
of mahogany and inlaid ebony. Over each glass plate is a rich cap 
cornice, + f a silvered guard rail protects the g from injury. 
The furniture and upholstery are not in, but the predominating 
colour will be maroon, and of the richest texture, the carpetings 
are in light colours and of choicest patterns of Moquet, while the 
silver, glass, china, and table outfits will be in keeping with the 
general character of the boat, which, when ready for business, will 
stand the company in about 500,000 dols.” 


LIVERPOOL ENGINEERING SOCIETY. 


THE LIVERPOOL ELEVATED RAILWAY, 

At the usual fortnightly meeting of this Socieiy, on the 14th 
inst., Mr. A. Holt, M.L.C.E., the retiring president, gave in his 
address a paper ‘On the Proposed Elevated Railway Along the 
Liverpool Decks.” Mr. Holt remarked that Liverpool was a long, 
one-sided town, the river and docks forming a continuous straight 
boundary on the west side, along which personal transit had always 
been very difficult. The Dock omnibuses, through no fault of 
their own, are very slow and uncomfortable ; in fact, it is virtually 
impossible to have a quick and comfortable omnibus service along 
the Liverpool Docks. He had entertained for many years crude 
ideas of a high-level railway to obviate these disadvantages. The 
works of the Mersey Docks and Harbour Board, under the Act of 
1873, being at the extremities, only made matters worse, In fact, 
Liverpool was fast t ing a two-ended town, with all offices, 
&c., in the centre, and the ships at each end—a very disadvan- 
tageous condition of things. His attention had been attracted to 
the New York structure, of which he gave a description. The 
capital embarked in this undertaking was excessive, and had the 
natural result—high fares ; but it was a great success on the whole, 
and very considerable increase was proposed. He drew attention 
to the insecure appearance of the New York structure, and doubted 
if such would be acceptable to the Liverpool public, entertaining 
the opinion that, on the whole, a safer appearance would be 
desirable. In deciding the class of structure to be adopted in 
Liverpool, the much smaller traffic, as compared with New York, 
should be taken into account. On these and similar grounds he 
advocated a single line system as sufficient ; and the Act of 1878 
was based thereon. He described the proposed structure, and 
touched on the question of having the “‘trough” or the ‘‘ Ameri- 
can” system of girder, describing both. He also showed the mode 
of working stations, and, y being , had arranged 
for the minimum number of employés. The power of the 
line, its speed, and check on money receipts, were alluded to, and 
estimates of cost and of working expenses were given. The reason 
why the proposal for a single line has been abandoned was ex- 

lained. It turned on the question of safety in working the single 
ine station, to which the Board of Trade officer had objected, Mr, 
Holt pointed out that, on certain conditions, the single line system 
was preferable to double line on the ground of safety, and explained 
by comparison the real advantages and disadvantages of single and 
double line systems. His opinion was that, though the double 
system may be under the circumstances obligatory, it is evidently 
an excessive provision for the wants of Liverpool. So strong has 
been the set of opinion in favour of double lines, that it led to the 
abandonment of the single line scheme, and the promotion of a 
new Act of Parliament for next session, The author then gave a 
description of the proposed work, explained how the Stanley Dock 
was to be bridged and the Lancashire and Yorkshire Coal Railway 
‘ot under, a how headway was provided under the line to take 
e pieces of machinery to the Dock. He concluded with remarks 
on the general improvement to be expected in Live 1, and in 
the method of carrying on the shipping business, as the result of 
the railway when carried out, and touched on the alternative 
uestion of communication by tunnel along the Docks, which he 
dia not consider as suitable a means of communication as the pro- 
posed railway. 

A vote of thanks to Mr. Holt for his very interesting paper, and 
for the manner in which he had presided over the meetings duri: 
the year, was carried by accl ti The president then vaca 
the chair, and Mr. Salmon, M.I. and§S. Inst., the elected president 
for the ensuing session, took the chair and addressed the meeting. 
He announced that the next meeting of the Society would take 
ag on the 18th January, 1882, when a paper would be read 

y _ F. Bellamy, ‘‘On the Plymouth Corporation Water- 
works, 


LAUNCH AT MIDDLESBROUGH.—There was launched from the 
yard of Messrs. Raylton, Dixon, and Co., on Wednesday morning, 
a steamer named the Afrikaan, for the new Afrikcan Company, of 
Rotterdam. She is 232ft. over all; 31ft. 3in. beam ; 22ft. depth 
of hold ; and will carry 2550 tons, having a gross tonnage of about 
1227 tons. She is built on thespar-decked rule, and has iron main 
deck and steam steering gear. Her engines of 100-horse power 
will be supplied by Messrs. Blair and Co., Stockton. 


LocoMOTIVE BoILER ExpLosion.—The North-Eastern Railway 
locomotives are maintaining their reputation as being the most 
explosible in the country. About as many have exploded on this 
line during a given number of years as on all other English railways 
put together. Another exploded on Monday afternoon near Stock- 
ton, with unusually fatal results. eae morning the county 
coroner opened an inquiry at the Town , Stockton, touchin 
the deaths of Thomas Wailes, goods guard, Darlington, and Ralp' 
Hutchinson, wagon inspector, Shildon, who. succumbed to injuries 
received. The coroner adjourned the inquiry to the 10th of Jan- 
uary, in order to allow of evidence as to the cause of the explosion 
being produced. In the afternoon, Mr.*J. T. Belk, coroner, 
opened an a at Raistrick’s Hotel, South Stockton, touching 
the death of Frank Hind, Geo. Smith, and J. Robinson, who were 
killed by the same explosion, and whose bodies lie at one of the 
railway station waiting-rooms, South Stockton. Sufficient evidence 
having becn tendered for the identification of the bodies, this 
a was also adjourned till the 10th of January. Some very 
definite criticism accompanied the report of the Board of Trade on 


the last explosion on this line, and it will become n now to 
determine wherein lies the inherent weakness, namely, whether in 
the engines or the boilers, 
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RAILWAY MATTERS, 


A Bry has been lodged for the construction of an electric 
railway under the Thames to connect Waterloo and Charing-cross 
stations. The gradients on either side will be such that very little 
power will be required to work the line. 

DvninG the past year twenty-eight ‘‘ secondary” railways, 
whose aggregate length will be 888 miles, have been begun in 
Prussia ; some of them are well undcr way and some completed. 
Most of them are shui t, but one or two areas much as 75 miles long. 


THE Midland Railway Company is replacing the Broadholme 
wood viaduct, near Belper, with one of wrought and cast 
iron; screw piles, 2ft. 6in. diameter, with saw tooth bottoms, 
will form the supports, upon which will rest five sill girders, bracing 
the screw piles together. The superstructure will consist of five 
main girders, 4ft. deep, extending over seven spans to a length of 
340ft.; each girder will joint over a centre stone pier, and be con- 
tinuous over the screw pile piers. This viaduct is expected to 
occupy twelve inonths in re-construction. The approximate weight 
of ironwork is about 400 tons, 


IN an article on the influence of frost on the resistance of mate- 
rials, by M. L. Baclé, in the Annales Industrielles, the author 
admits the necessity for further experimental data on the subject, 
but with respect to railway tires, indicates that low temperature 
has little to do with their fracture, except by increasing the 
rigidity of their roads, and thereby the severity of the shocks, and 
states that the breakages are in proportion to this severity, as 
shown by the record of fractures of tires of different vehicles, 
Thus, of all the tires in France—two-thirds 
are engine tires, two-ninths tender tires, and one-ninth wagon and 
carriage tires, which are much less, in his opinion, severely tried. 

AN eastward bound train on the Western Division of the Wabash 
railway was crossing the bridge over the Missouri river at St. 
Charles on the 8th inst, when the eastern span of the bridge gave 
way, and the entire train, composed of thirty-two cars, thirteen of 
which were laden with live stock, was precipitated into the river, 
about 80ft. below. The driver is missing, but everybody else on 
the train was saved, although one or two of the crew are said to 
be badly wounded. The conductor and several stock men were in 
the guard’s van, but they leaped out on to the bridge when the 
train began to fall, and, so far as is known, are uninjured. The 
cause of the accident is unknown, but one theory is that the train 
was thrown from the track. 


WHEN early this year the Board of Trade sent a letter to the 
railway companies relative to the inconvenience which is caused 
to passengers by their being allowed to proceed by train when it 
is within the knowledge of the railway officials that the line has 
from one cause or another become blocked, and asking that in all 
cases when it is in the knowledge of the officials of the company 
that a line of railway has become blocked, by accident, stress of 
weather, or other cause, the passengers, or intending passengers, 
should be made acquainted with the fact, and be informed that if 
they decide to proceed with their journey they must do so at their 
own risk, most of the companies wrote saying it was their custom 
todo so, What a whop—that is to say, we are glad to hear it. 

THE French Government in 1879 bought a railroad from 
Lérouville to Sedan, and since that time it has built seven other 
local lines in the north-eastern part of the country. The Minister 
of Public Works was authorised to have these lines worked in 
whatever way he might judge best for the interests of the country. 
Recently he has concluded a contract with one of the great com- 
panies, the Eastern, to work all these roads, which are within the 
territory occupied by its system. The contract specified the way 
in which traffic shall be sent, and the method of charging expenses, 
and then the State is credited with all the earnings and charged 
with all the expenses of its lines, the latter being limited to a 
certain amount per train mile. It may easily ‘happen that the 
Government will have to pay a balance for having its roads worked, 
but it is not uncommon for the expenses of French local lines to 
exceed their receipts. 

THE number of trains each way daily on the New York elevated 
railroads at the present time is as follows :—Second Avenue-road, 
236; Third Avenue-road, 427; Sixth Avenue-road, 335; Ninth 
Avenue-road, 173; total, 1171. ‘‘At one time,” the Railroad 
Gazette says, *‘ there were 440 trains each way daily on the Sixth 
Avenue line, and after the introduction of four-car trains 401 
trains were run for a long time on this line. The reduction is 
made in the number of trains in the middle of the day and late, 
there being as many as ever in the busy hours. In the busiest hour 
no less than forty-four trains run south over one track, and forty- 
two trains are despatched from a single station in one hour, which, 
we venture to say, is unexampled in the history of railroads.” 

A RETURN just published relating to street and road tramways 
down to June 30th this year, shows remarkable wth of 
tramways in public favour since 1876, when they were first intro- 
duced into this country. The capital authorised to be raised by 
shares in 1876 was £3,141,000; it is now £7,602,509, and of this 
amount £5,096,030 has been paid up, and to this adding the sums 
raised by loans and debentures makes the total amount expended 
£6,939,538, There are 488 miles open for public traffic. The 
stock of the companies comprises 15,220 horses, 40 locomotive 
engines, and 2045 cars. There have been 205,623,510 passengers 
carried down to 30th June this year; the gross receipts were 
£1,576,301 ; and the net receipts, after paying working expenses, 
£336,405. 

CHRISTMAS holiday traffic was not quite so great this year as 
last. The London, Brighton and South Coast Railway had a 
Boxing-day excursion traffic of 7240 of whom 6250 in 
18 trains travelled from London-bridge, 1892 in six trains from 
Victoria, and 233 from Kensington. Of the London-bridge 
passengers 134 went to Brighton, 1500 to Croydon and Epsom (in 
three trains), and 4620 to the Crystal Palace (14 trains). From 
Victoria 120 went to Brighton, 1772 to the Crystal Palace, and the 
Palace was also the destination of nearly all the re 

engers. The traffic on the East London line was light. e 
South-Eastern Railway booked 58,597 passengers from its London 
stations on the 24th, 25th, and 26th, Saturday’s traffic being the 
largest. On that day 774 went to Greenwich, 579 to Gravesend, 
1403 to the seaside, 21,373 to other stations, making the total of 
24,129. On Sunday the Greenwich passengers numbered 748, 
those to Gravesend 457, to the seaside , to other stations 
11,872—total, 13,402. On Boxing-day, 1077 travelled to Green- 
wich, 412 to Gravesend, 266 to the seaside, 19,311 to other stations 
—a total of 21,066 for the day. 


A WRITER in the Cincinnati Gazette thus describes a railway ride 
through an Arkansas canon :—‘‘On our way to Gunnison from 
Pueblo the Denver and Rio Grande Railr enters the canon at 
Canon City, which soon closes in. This is the ‘ Royal George’ of 
the Arkansas, It is a canon through which never white man—nor 
Indian either, for that matter—had passed previous to the ince 
tion of the railroad. I passed up this canon at night—a bright 
moonlight night—and from the rear ——- of the sleeper drank 
in the grandeur of the scenery. As 1 remarked, the hills approach 
each other as we leave Canon City, become higher and 
higher and more and more precipitous until they approach 
within 50ft. to 100ft., leaving a bare for the Arkansas— 
usually a very sleepy, sluggish stream, but here a raging torrent— 
not deep, but so swift as to defy man or beast to breast its current, 
and the inhospitable cliffs, at p 2500ft. to 3000ft. high, offer- 
ing no foothold from base to pinnacle for even the mountain 
sheep, much less for man. Up this magnificent gorge our little 
train found its way, while we, the spectators, or rather engers, 
were lost in wonder or admiration at the awfulness of the scenery, 
hardly having thought as to the engineering difficulties overcome 
that enabled us to enjoy it. Think of about eight miles of 
essentially vertical and parallel cliffs—sometimes not ‘Soft. apart— 
over 2000ft. high.” 


NOTES AND MEMORANDA. 


Some of the best American cast iron, as used for guns and rail- 
way wheels, will stand a tensile strain of as much as 39,500 lb. 
per square inch or 13°17 tons per square inch. 


AccorDING to a German physicist, Dr. Hartig, a strong man 
working a hand fire-engine to his utmost for two minutes can do 
work amounting to 0°403 in the highest and 0°227 of 1-horse power 
as the lowest maximum effort attainable. 

THE recent exploration party of Colonel Mercer up the Spanish 
River, in the province of Ontario, is said to have discovered vast 
pine forests, containing upwards of 24,000,000,000ft. of a superior 
quality of pine lumber, with good facilities for getting it to market. 

HOo..ow steel shafting is said to be made in France by casting 
the metal around a core of lime, the ingot being finally rolled into 
shafting, the lime core going with it and diminishing in diameter 
in the same proportion as the metal, even when the total diameter 
2 reduced as low as one-fourth of an inch. We have not seen it 

one. 


A SERIES of observations on the oscillations or variations in the 
rate of advance and melting of the lower extremity of the Rhone 
Glacier since 1856 have been made by M. Forel, of Geneva, which 
seem to indicate that the chief cause of this variation is variation 
of thickness or increase and decrease of head under which the ice, 
considered plastic, flows, whether that flow be a true flow or con- 
sist of ruptures and regelation. 


THE secretary of the German Imperial Post-office, Dr. Stephan, 
in reply to questions by the Magdeburg Fire Insurance Company, 
states that overhead wires for telephones and other purposes have 
not to his knowledge increased the dangers from lightning, but he 
thinks if the wires were so arranged that any at ic dis- 


MISCELLANEA, 


‘A Ripe to Khiva,” by Lieut.-Col. F. Burnaby, kas been pub- 
lished in a cheap form, similar to the cheap edition of Brassey’s 
“* Voyage of the Sunbeam,” by Messrs. Cassell, Petter, and Galpin. 

THE Secretary of State for War has signified his intention to 
allow an exhibition of the military electrical appliances now 
adopted in the service to form part of the forthcoming Electrical 
Exhibition at the Crystal Palace. 

AN exhibition of photographic apparatus is to be held by the 
Society of Arts next month, and Mr H. Trueman Wood, the 
secretary, will be glad to receive examples of the application 
of photography to scientific purposes for exhibition. 

Tuk Perseverance Ironworks of Mr. T. Corbett, of Shrewsbury, 
occupy the place of honour in the Shrewsbury Journal Almanack 
for 1882. Though the works were started but about fifteen years 
ago, Mr. Corbett is amongst the most successful agricultural imple- 
ment makers, 

Durinc the recent visit of the Royal Princes to Manchester, the 
front of the busi tablishment of Messrs. Lewis was illumi- 
nated with between thirty and forty electric lamps. The glare is 
said to frighten horses, though, like a fisherman’s lamp, it attracts 
other beings. 

THE number of Private Bills which have been deposited for 
next session exceeds the number last year by 91, no less than 323 
Bills having been brought forward as against 232 last year. The 
number of provisional orders, which increases yearly, is far beyond 
any previous year. 

Ir is said that the commanding royal engineer at Pietermaritz- 
burg has been directed to draw up ol for the erection of a sus- 


charges which might affect them have a sufficient path to earth, 
that houses connected by such wires might even receive some 
protection. 

At the chemical factory of Finzelberg, in Aldernach, a mixture 
is made with the aid of which a temperature of —15 deg. to 
30 deg. C. (+5 deg. to —22 Fahr.) may be obtained. It is d 


bridge over the Iucandu River, between Newcastle and 
Fort Amiel, the difficulties of transport having come specially 
under the notice of Sir Evelyn 

THE crank pins of the new steel shaft which has been fitted to 
the Mercury being hollow, has afforded the engineer department 
at Portsmouth an opportunity for testing the practicability of 


according to the Chemist and Druggist, of—calcium chloride, 
20 parts ; nagnesium chloride, 20 parts ; sodium chloride, 6 parts ; 
potassium chloride, 13 parts; water, 41. On mixing this salt with 
an equal volume of snow, the temperature of the mixture is 
depressed to —15 deg. or —20deg. C. With an equal bulk of 
snow and crushed ice at —5 deg. C. a cold of —30 deg. C. may be 
obtained, 

A TRIAL recently took place in America during which evidence 
was given of the relation between the size of a bullet or shot and 
the hole it made in a pane of glass. Dr. Lewis Balch, of Albany, 
N.Y., reviewing the evidence considers it established ‘that a ball 
fired threugh glass may make a hole enough smaller than the full 
size of the ball before firing to prevent an unfired ball of like 
calibre passing. In an experiment with a baseball it was found 
that the hole made was too small by one-third to let the ball be 
passed through.” After this the camel and the needle is nothing 
remarkable. 

Goop STEARIC acid candles are used in the deep mines of Nevada, 
where the temperature sometimes reaches 125deg. Common 
candles would be useless as they would melt at 30deg. less than 
this, At the factory of Messrs, Proctor and Gamble, in Cincinnati, 
it is said that over 100,000 stearic candles are made per day. This 
industry may be said to have sprung from the discoveries of the 
French chemist, M. E. Chevreul, published in 1823 in his book 
entitled ‘‘ Recherches sur les corps gras, d’origine animale’ though 
it needed the lapse of many years and the labours of many 
chemists and practical men to apply the discoveries in the second 
half of this century. 

SoME experiments on the strength of hard pine and oak columns, 
largely used in mill construction in America, have lately been made 
at the Watertown Arsenal by Prof. Lanza, of the Department of 
Mechanical Instruction of the Institute of Technology. All the 
columns tested were large and all but two of them were round, 
hollow columns, of from 8in. to llin. diameter, the two being 
about 9in, square. The greatest amount of pressure exerted in any 
case was about 265,000 pounds. The tests have disclosed frequent 
instances of defective boring in the columns. The object of boring 
is to open an air passage through the heart of the column for the 
prevention of dry rot after it is in position in the building. The 
columns were bored from either end, the borings having some- 
times failed to meet in the middle of the column. The tests also 
show that to taper the column is a mistake, inasmuch as it weakens 
the column more than has heretofore been estimated. 

Art the late meeting of the Meteorological =e a paper wasread 
on ‘‘ The Rainfall of Cherrapunji,” by Professor J. Eliot. Cherra- 

unji is notorious for its excessive rainfall. It is a small 
ndian station situated in the south-west of Assam on a small 
— forming the summit of one of the spurs of the Khasia 

ills, which rise on the south with exceeding abruptness, and have 
the Bengal plains and lowlands at their base. Cherrapunji stands 
at an elevation of about 4100ft. The hill rises precipitously from 
the lowlands of Cachar and Sylket, which are barely 100ft. above 
the sea level. During the 8.W. monsoon the lower atmospheric 
current sing ross the coast of Bengal has a direction vary- 
ing between S S.W. and S.E. in lower and central Bengal. 
thus advancing almost directly towards the hills of Western 
Assam, the mountain ranges cause a very considerable deflection 
o. the current; one portion is forced upwards as an ascendin 
current with a velocity directly dependent upon the strength o: 
the current in the rear, and certain modifying conditions. The 
rapid diminution of temperature which accompanies expansion 
due to ascensional movement of air is usually followed by rapid 
condensation in the case of a moist current such as the S.W. mon- 
soon current. The normal annual rainfall in Cachar and in the 
plains of Northern Bengal is about 100in. The average annual 
rainfall of Cherrrapunji is 493in., that is 393in. in excess of that 
at the foot of hills on which it is situated. The rainfall of Cherra- 
punji is not due to any abnormal local conditions of atmospheric 
pressure, air movement, &c., but simply and solely owing to the 
presence of a vast mechanical obstruction which converts horizontal 
air motion into vertical air motion. 

THERE is considerable disparity in engineers’ opinions respecting 
crowd weights, or the actual weight which should be allowed for 
as the crowd load of a bridge. The following is from Calvert’s 
Mechanics’ Almanack:—Mr. E. A. Cowper states that he 
had placed a number of men ether, and they weighed 
140 lb. to the square foot. Mr. Parsey is of opinion that, 
upon an average, men, when ar together closely, would 
weigh at least 112lb. per square foot, but in —s crowds of 
people 80 1b. might be taken as sufficient. While Englishmen 
would weigh about 1501b., a Belgian would weigh 1401b., and a 
Frenchman 1361b. Mr. F. Young, at a meeting of the Society of 
Engineers, said 801b. per square foot was quite safe in practice. 
Mr. George Gordon Page, in a paper on the construction of Chelsea 
Suspension Bridge, says for troops on march, 2lin. in rank and 
30in. in pace are allowed, giving 4°37 superficial feet per man, 
which, at 11 stone, would be Ib. per square foot. e | 
taken in the calculation for the Menai Bridge was 43 lb. per super- 
ficial foot. experiment was made by the engineer of the 
Chelsea Bridge, by packing _ men on a weighbridge, with a 
result of 841b. per superficial foot, but it is not likely that such a 
crowd could accumulate on any bridge. It may here, perhaps, be 
useful to add that a cavalry horse weighs about 11 cwt.; a strong 
carthorse, about 14cwt.; and a riding horse, about 8cwt. The 
bam of horses in the United States ranges from 8001b. to 
1200lb. The average weight of 2000 men and women, weighed 
at Boston, 1864, was—men, 1414 lb.; women, 1244 1b. The average 
weight of an elephant is 60cwt.; a camel, 10hcwt.; large ox, 
10 cwt.; small ox, Gewt.; cow, 64cwt.; heifer, 3} cwt.; pig, 
1}cwt.; and sheep, 60 1b, to 901b. 


ping the bearings cool by means of centrifugal lubrication, and 
thus dispensing with the usual telescopic lubricators. The new 
system, as the Jimes calls it, consists in carrying a supply of oil 
into = os of the pin by means of a tube running along the 
arms of the . 


A FINE screw steamer, the Merton Hall, was launched on Satur- © 


day afternoon from the Camperdown Shipbuilding Yard of Messrs. 
Gourlay Brothers, and Co., Dundee. It is a steel steamer of 
4178 tons gross register, and is the largest vessel yet built in Dun- 
dee or the east of Scotland. Her extreme length is 411ft., or 
400ft. between perpendiculars ; extreme breadth, 42ft. 3in.; depth 
of hold, 29ft. 6in. The Merton Hall has been built to the order of 
Messrs. Alexander and Radcliffe, of Liverpool, for their Hall Line 
of steamers, which run between Liverpool and Bombay. The 
engines are to be high and low pressure and surface condensing 
of 460 nominal, or 2500 effective horse-power. The cylinders are 
respectively 45in. and 84in. diameter; and the length of stroke 
5ft. The pressure of steam is to be 801b. per square inch, and will 
be su plied. by three double-ended boilers having fourteen corru- 
steel] furnaces. 


In Kelway’s electric log as now made, the rotation of the | 
screw is e to complete an electric circuit a given number o 
times (regulated by the number of teeth in a ratchet wheel placed 
on the “mile” spindle of the log) in a mile, which, as now 
arranged, amounts to eight. the a 
current of electricity passes t the coils of a step-by- 
counter which ras the dial similar to a clock face. The dich 
being placed in the chart-room, captain’s or engineer’s cabin (or a 
dial may be placed in each, and worked from the same log), the 
distance run can be read off at any moment, and the actual speed 
of the ship noted at will. To render unnecessary frequent refer- 
ence to the dial to see if the log is working correctly, a single-stroke 
bell is supplied which announces each indication by sound in 
addition to the automatic record. In its improved form, the log is 
lowered down a small tube, preferably passing through the engine- 
room in the case of steamers, in such a manner that it is easy of 
access, should an inspection become necessary. 

SPEAKING of the past year our Manchester correspondent says : 
The commencement of the year will in the coal trade be 
memorable for the most serious struggle between the employers 
and the men which has ever been known in the district, and which 
for nearly two months caused the stoppage of the bulk of the 
collieries throughout Lancashire. During this strike there was 
naturally an inflation of prices, which went up at least 5s. or 6s. per 
ton, but with the resumption of work a period of extreme depres- 
sion, extending all through the summer, followed. Heavy stocks 
accumulated, the pits had to go on short time, and prices fell to 
such an extent that common round coal was being sold at very little 
over 4s. per ton at the pit mouth. Apprehensions of a renewal of 
the strike, with the close of the year, brought about an exceptional 
demand during September and October, stocks were reduced, pits 
got into full work, and prices went up about 2s. per ton. A fa ing 
off in the demand for house fire coals has since taken place, an 
prices have slightly receded, but for manufacturing purposes the 

uantity of fuel going into consumption is large, and this, no 
donbt, will have a steadying effect upon tho market during the 
ensuing year. 

Art the annual opening meeting of the Civil and Mechanical En- 

ineers’ Society, held on the 15th inst., at the Society’s Cham- 

rs, Mr. Arthur T. Walmisley delivered his inaugural 
address. The society was established in 1859, for the discussion of 
engineering and scientific subjects, and done good work 
among many of the younger members of the profession, who, by 
their continued interest in its welfare, testified to its usefulness. 
After describing somewhat at length the qualifications necessary 
for an engineer, Mr. Walmisley expres himself in favour of 
examinations as an educational test, by means of which the pro- 
fession might be rescued from its present condition of undefined 
proficiency. The Institute of British Architeets and the Institute 
of Surveyors were about to establish such tests, and he thought the 
time had now come when a similar course of action would be 
expedient in the engineering profession. The ber of engi 
was small in comparison with that of lawyers and doctors, and 
much of the want of employment complained of by young engineers 
was due more to their inability to undertake the — of 
any special work than to the profession being overstocked. 

Mr. J. H. A. MAcDONALD, Ex-Solicitor-General for Scotland, 
has just invented, under the designation of holophate course 
indicator, an electric apparatus, the object of which is to diminish 
the risk of collision by night at sea, The indicator consists of an 
electric light with a reflector, which is fixed on a movable arm. 
When the helm is amidships the reflector throws the light straight 
ahead, the arm being held fast by two Pegs, or detents, which are 
under the control of the helm by means of an electric connection. 
When the helm is ported, an electric circuit is formed, by which 
one of the detents holding the arm is depressed, leaving the 
reflector free to move, and then the light sweeps round to star 
with an action like the wave of a hand. When the light has gone 
round a certain number of points to starboard, a screen rises up 
and shuts it out from view, when the arm comes back to ’midships. 
If, on the other hand, the helm be put to starboard, the other 
detent is removed, when a movement exactly the converse of that 
above described can be performed. Thus the strong beam of the 
electric light is waved to one side or the other, indicating every 
alteration in the course of the vessel to all who may be within 
sight; and that at the instant that the course is changed. 


Under the ordinary method of showing red and n lights on 
port and starboard, a oo we swing round several points, while 
the distance is rapidly diminishing between her and another 


vessel, before those on board the latter can have any warning of 
the change. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveavu, Rue de la Banque. 

BERLIN.—AsuHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tse Wittmer and Rocers News Company, 
$1, Beekman-Street, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing — must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

J. P.—If you like to send an adequate sketch or photograph , i your engine, 
we will illustrate it. For small powers it might possibly be made vacful. 
We do not think it worth a patent. : ‘ 

E. L, D. (Santander).— We have heard nothing more of the invention, and 
for the reasons given in an article to which you have referred, it is evident 
that the inventor is mistaken, and that nothing is to be expected from the 
invention. Madrid millers appear to be easily led. ‘ 

Hi. Q. (Strains on Crane Posts).— We find it quite impossible to find room for 
the very large number of letters which continue to reach us on this subject. 
Mr. Coventry and Mr. Major appear to adequately represent the two sides 
of the discussion, and we cannot insert letters from other correspondents 
than those who have already written on the subject unless they can import 
some novel matter, which appears to be difficult. 

W. R.—The idea of using a friction clutch in a propeller shaft is not new, 
but no one has yet succeeded in making a clutch which can transmit the 
requisite power, and will slip in case of necessity. A far simpler plan is 
to introduce a breaking spindle—that is to say, a short length of shaft 
easily replaced and weaker than any other part of the 
spindle ia used in rolling milla with the best results, 


t. The breaking 


EIDER DOWN. 
. (To the Editor of The Engineer.) 
81r,— We shall be glad if any of your readers can send us illustrated 
iculars and prices of machinery for teasing feathers for making 
mitation eider down. Erper Downy. 
December 28th. 


? WASTE IN FORGES. 
(To the Editor of The Engineer.) 

Sir,—Can any reader inform me what ought to be a proper amount of 
waste on good hammered forgings, I mean supposing a forging weighs in 
the rough 112 Ib., what ought it to weigh when finished? I am aware 
that this waste would differ with different jobs, but I presume according 
to the best modern shop practice is some rule to go by. 

December 28th. Tipton. 


WATER VORTICES. 
(To the Editor of The Engineer.) 

Sir,—When water is disc! through a circular orifice in the bottom 
of a vessel, it uires a whirling motion, and the water no longer fills 
the orifice, but takes the form of a hollow cone. Will any of your readers 
kindly tell me (1) Why does the wateracquire a vortex motion? (2) What 
is the curve of the water surface within the hollow cone? (3%) Is the 
velocity of discharge reduced or augmented by the vortex action? To the 
first question answers are given in text books which do not satisfy me. 
To the last two I can find no direct replies, AQUARIUS, 
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- THE CHANNEL TUNNEL, 


Every now and then a ph appears in the columns 
of the daily press to the effect that the works of the 
Channel Tunnel are progressin cong sr These para- 
graphs bear no internal evidence that they have yan 
written by men possessing any technical knowledge what- 
ever; they convey no information, being for the most 
part —_— and indefinite, They give, it is true, some- 
times, the number of yards of advance effected ; but how, 
or under what conditions, or at what cost they do not say. 
We have endeavoured to obtain some official information 
which should be accurate, but without avail. That some 
sort of tunnelling operations are being carried on, both 
near Dover and on the coast of France opposite, may be 
taken asa fact; but concerning the true nature of these 
operations no one seems to know anything. They have 

n going on now for many months in a desultory kind 


of way, and it is time that something should be said about 
them by an independent authority, because we understand 
that a company is being, or has n formed, to make the 
tunnel, and that the shares of the South-Eastern Railway 
Company have gone up. We do not pretend to assert that 
the whole affair is not being man of in the most straight- 
forward and honourable way; but it has been sug- 
gested very freely that if railway shares can be made 
to rise by rooting a little in the chalk cliffs at Dover, the 
temptation to root must be very strong. So long as a 
railway company with plenty of money thinks fit to spend 
some of that money on boring in the chalk and running 
headways in it, no one need object, save perhaps the share- 
holders concerned ; but as soon as an attempt is made to 
induce the outside public to put money into a scheme for tun- 
nelling under the Channel, it becomes the duty of a technical 
journal to put some facts before them, so that they may 
see both sides of the question. The sanguine advocates of 
a Channel tunnel may be trusted to paint their proposals 
in brilliant hues. It is for us to make statements which 


are based on experience, and the truth of which cannot be | i 


disputed. 

Whether it is or is not wise to have a Channel tunnel at 
all, is a matter deserving very grave consideration. We 
are able to get on without a large standing army solely 
because we are insulated from the Continent of Europe. 
No one in his senses supposes that if our borders were 
conterminous with those of France, we could dispense with 
conscription, with all its evils. To be weaker than our 
European neighbours would be to hold out an irresistible 
temptation to plunderers. All past experience proves 
that when states, kingdoms, empires, and even republics 
are readily accessible by land, they must keep large armies 
to secure their possessions. Now, the English Channel is 
worth to us as it stands, at a very moderate computation, 
about £50,000,000 per annum. It would be impossible 


to maintain the standing army of at least 500,000 men, in-. 


cluding reserves, which would be required for safety, for a 
smallersum. We include in the £1V0 per man the injury 
done by the forced service of the men and the consequent 
loss of their labour. But were a Channel tunnel com- 
— we should at once do away with the security now con- 
erred by the sea. It would be by no means impossible, 
if war were suddenly declared, for France to land a con- 
siderable body of men on the English shore, and obtain 
possession of the English mouth of the tunnel. It is true 
that the force landed might be unable unaided to maintain 
its position for more than a day. The transports might 
be all sunk in a few hours after the landing was effected, 
and the whole British fleet might beassembled to prevent the 
landing of more troops ; but meanwhile the tunnel would 
continue to deliver men in England at a rate which is 
readily calculated. If the tunnel can be worked as its 
advocates anticipate, trains, consisting of twenty vehicles, 
under proper organisation, might be loaded and despatched 
every quarter of an hour. Each train could convey 1500 
men, hile a train was being loaded at one end another 
train would be unloading at the other end, and allowing 
half-an-hour for the run across, four trains would be 
always in the tunnel, proceeding full toward England, and 
returning empty from it. Thus 6000 men per hour might 
be landed in England with proper discipline and arrange- 
ments. Making large allowances, we may assume that a 
skilful staff would land in twenty-four hours on English 
shores an army of 50,000 men fully equipped. We could 
t nothing together which could drive away such a 
orce from the head of the tunnel, which would constitute 
a téte du = of the most important character, and 
strategists know what that means. It has been argued 
that in the event of war the tunnel could be flooded ; but it 
is by no means certain that it could be flooded in time. 
But there is another — to be considered, of per- 
haps more importance than any we have yet considered. 
A Channel tunnel must be international in its character. 
We look on the tunnel as a means by which France might 
invade us ; but France will return the compliment, and 
realising the fact that we might also use it to march on 
Paris, will take precautions accordingly. We are not so 
vain as to dispute the possibility of a serious reverse 
some day at the hands of a French army. Given that 
reverse, is it unreasonable to hold that a prominent 
condition of peace would be the maintenance by 
France of a fort at this end of the tunnel? It may be 
said that peace reigns triumphant between England and 
France. Granted, but the way to be at peace is to be pre- 
pared for war ; and our readers may rest assured that no 


practical | Channel tunnel will be made until the French Govern- 


ment and the French people have said their say on the 
subject. It would be awkward for the shareholders in 
the Channel Tunnel Company to find the works stopped 
by insuperable political difficulties after they had made 
some progress. The attitude adopted by the Government of 
the United States towards the Panama Canal scheme is 
very suggestive to those who can draw deductions. 
Putting political considerations on one side, however, we 
have arguments which will, perhaps, be rded as yet 
more conclusive, to against the We shal) 
assume that the tunnel can be made, We may do this, 
because we suppose there are plenty of persons willing to 
stake very large sums on the chance that it can be made; so 
that to assert that it cannot would be waste of time. But 
it is to be supposed that if constructed by a company the 
shareholders will expect to get some interest for their money. 
Now whether they will or not depends on the cost of the 
tunnel and its net i The expense of tunnelling 
varies so much that it is simply impossible to give any figures 
likely to be found minutely accurate. The smallest cost of a 
long railway tunnel is £30 per yard, for which sum the 
ly te Tunnel, 1332 yards long, on the London and 
orth- Western Railway, was made. The Guildford Tunnel, 
965 yards long, through the chalk, on the London and 
South-Western Railway, cost a similar sum per yard ; but 
there is nothing in common between such tunnels and one 
beneath the Channel. The cost of leading the spoil would 
alone be enormous. Certainly it would not safe to 
suppose the work could be done for less than £200 per 
oo The whole length being twenty-two miles, or 


38,720 yards, we have a capital sum of £7,744,000. The 
interest on this at 4 per cent. would be in round numbers 
£310,000 per annum. Taking the working expenses at a 
similar sum, the twenty-two miles of line must earn 
£620,000 a year, or £28,181 per mile. But £4000 per 
mile per annum is conside excellent work ; and the 
Channel tunnel would have to earn seven times as much. 
What reason is there to suppose that it would do anything 
of the kind? 

So far we have assumed that there would be no difficulty 
in working it ; but it is not too much to say that to work 
it in the ordinary way would be quite impossible. Ina 

per read by Mr. Morrison, in 1876, before the Institu- 
tion of Civil Engineers, on the “ Ventilation and Working 
of Railway Tunnels,” will be found much infomation 
applicable to the Channel tunnel; and in Simms’ “ Prac- 
tical Tunnelling,” edited by Clark, will be found 
a table of the power required to ventilate artificiall 
a tunnel 20 miles long, only four trains passing throug 
it _ hour. This power is not less than 15,000 horses 
indicated. As it would be preposterous to assume that 
mechanical agency would be employed under such condi- 
tions, we must take it for granted that ordinary locomo- 
tives would not be used to draw the trains. What 
is to take their age On this point the closest silence 
is observed by the advocates of the scheme—because they 
do not know. We might go on to add argument to argu- 
ment to prove that the tunnel if constructed cannot be made 
to pay; but it is needless. Before, however, the promoters 
of the scheme are entitled to receive one shilling from 
the public, they ought to be able to give conclusive answers 
to at least a few of the objections we have raised. We 
need not trouble them to prove that the tunnel can be 
made. That would be to expect too much, we suppose. 
But those who are asked for their money ought to have 
adequate securities from the Freuch and English Govern- 
ments that they will not interfere to stop the work ; and 
from the promoters that a sufficient number of trains can 
be worked to pay at least £28,000 per mile per annum. 
Until reasonable proof to this effect has been given, those 
who buy shares in the Channel Tunnel Company deserve 
to lose their money, and they will get what they deserve. 


LOCOMOTIVE ENGINE ECONOMY, 


WE have more than once had occasion to call attention 
to the remarkable economy in the consumption of fuel of 
English locomotives—an economy which we have reason to 
believe has never been equalled by locomotives built or 
designed out of Great Britain. It is no longer a mere 
matter of speculation how much fuel a railway engine con- 
sumes ; what that consumption may be in every case is not 
pen known, but it is a recognised fact that the best 
ocomotives do a great deal of very hard work on a very 
small consumption of fuel; and whenever experiments have 
been made to obtain accurate numerical statements of 
results, these statements have always shown that the 
weight of fuel consumed per indicated horse-power per 
hour is very small. The latest investigation of the kind 
was made by Mr. Patrick Stirling, at the instance of Mr. 
Wright, of the Admiralty, who wished to obtain some 
particulars concerning the evaporative efficiency of locomo- 
tive boilers for his guidance in considering designs for 
torpedo boats. Mr. Stirling’s experiments extended over 
a considerable period. They were made with the “4 
engines which he specially designed some years ago for 
working express traffic on the Great Northern Railway. 
It is to be regretted that Mr. Stirling has not published 
any of the particulars of his experiments, but he has 
informed us that the consumption of fuel amounted to but 
2°06 Ib. of good coal per indicated horse-power per hour. 
This result is so excellent that it is difficult to believe that 
some error has not crept into Mr. Stirling’s calculations ; 
but even if we allow something for this, much remains in 
the performance of his engines on which he can be con- 
gratulated. It may be taken as certain that locomotives 
as arule are much more economical than any other t 
of non-condensing engine. We have been recently asked 
more than once by correspondents why the locomotive is 
so economical, and the right answer to this question is so 
full of instruction that it deserves to be made better known 
than it is. 

The locomotive must be regarded as a composite machine. 
We have, first, the furnace ; secondly, the boiler ; and, 
lastly, the engine. All these have, by the lapse of time, 
the exercise of ingenuity, and the survival of the fittest, 
come to be exactly adapted to each other, so that the 
complete machine constitutes one concrete whole, admirably 
suitable for the discharge of certain duties—namely, the 
burning of fuel ; the conversion of water into steam ; and 
the obtaining of power from that steam. The management 
of the locomotive engine exerts a very marked effect on its 
economy ; and the best results can only be got when the 
engine makes long runs at rather high speeds under the 
control of a driver and stoker who properly understand 
what they are about. Furthermore, there is a load and 
speed for every engine which is better than any other load 
and speed, so far as economy of fuel is concerned. We 
shall suppose, then, that the engine of which we are 
speaking makes long runs—say, from London to Grantham, 
or London to Leicester—at average speeds of over fifty 
miles an hour ; the loads eo such that the engine can be 


run linked-up to a considerable extent. ing with 
the furnace, we find that coal is burned to the best 
possible advantage. The fire is so thick and so well looked 


after that it has no holes in it through which cold air may 
enter. Moreover, it will be found that the fire-box of a 
locomotive is really a gas furnace. Comparatively little 
air is admitted through the grate-bars. The rest is 
supplied through the fire-door under a scoop, and 
being caught by the brick arch, is beaten down 
on and mixed with the rising from the 


fuel. On the London and Biighton line the ash-pit ~ 
dampers are usually kept almost closed, nearly the whole 
of the air being admitted through the fire-doors. The 
practice varies on different lines, but the principle does 
not. In all cases air is admitted through the fire-hole. 
The proportion coming in through the bars and the door 
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varies according to the characteristics of the load and the 
coal. The fire being always lighted hours before the engine 
is going to make her trip, the fire-brick arch is raised to 
a high temperature, and the products of combustion when 
first rising from the grate strike it, and are well mixed 
with air before they touch the comparatively cold plates. 
The temperature in a locomotive engine furnace, when 
running, is always very high. An engine with 17 square 
feet of heating surface will burn from 25 Ib. to 33 lb. of 
coal per mile, according to load and weather. Taking 
30 Ib. as an average consumption, and fifty miles an hour 
as the speed, we have aared 30 — gg Ib, per square foot 
‘ 

of grate per hour. Even at 25 lb. the weight burned per 
square foot per honr would be 60 lb. A consumption at 
the rate of one-third of this is large for stationary 
boilers, and is quite up to the average performance of 
marine boilers. It is obvious that when the rate of 
burning is so rapid the temperature must be very high, 
and the result is that the heat is taken up very quickly by 
the water. Again, in locomotives there are only copper 
and brass fire surfaces. The tubes are less than 2in. in 
diameter, and over 10ft. long. The surfaces are kept very 
clean, and only the best clear water is used. Thus, then, 
we have a furnace admirably qualified to burn fuel to the 
best advantage, and a boiler equally well adapted to take 
up heat, in spite of its comparatively small dimensions. It 
is not remarkable, therefore, that the evaporation of Eng- 
lish locomotive engines should usually reach, and in most 
cases exceed, 10 lb. of water per pound of coal burned. 
This performance is not exceptional, but nothing save the 
precautions employed to obtain it could get it under the 
conditions. A locomotive burning 1500 Ib. of coal per hour 
is evaporating 15,000 lb. of water. The heating surface 
will not exceed 1200 square feet; so that evaporation 
takes place at the rate of 12°5 Ib. of water per square foot 
of heating surface per hour. In stationary boilers an 
evaporation at the rate of 180 lb. to 200 lb. of water per 
hour per square foot of grate surface is not uncommon. In 
a locomotive engine it rises to 880 Ib., or four or five times 
as much. The Sphynx, on the Manchester, Sheffield, and 
Lincolnshire Railway, is reported by Mr. Clark to have 
evaporated at the rate of 22 cubic feet, or over 1300 Ib. of 
water per foot of grate per hour. The Sphynx had a 
very small grate—only 10°56 square feet, but it had 
1056 square feet of heating surface, and the evaporation 
was about 13 lb. per foot. In stationary boilers 4 lb. or 
5 lb. is considered high. 

Turning now to the engines we find that the con- 
ditions under which they work are about the best 
possible for promoting economy. The cylinders in 
inside engines are kept very warm, and even in 
outside cylinder engines they are so carefully clothed 
and protected in the present day that little loss from con- 
densation takes place. The steam pipe is short, and it is 
kept very hot. As the pressure within it is less than that in 
the boiler, no deposit of condensed steam can take place 
within that portion of the pipe in the boiler; that part in the 
smoke-box is yet hotter. The cylinders of a locomotive 
engine are supplied with steam dry, hot, and clean, condi- 
tions very favourable to economy. But the condition most 
conducive to economy is the mode of operation of the 
valve gear. As the link is raised the lead is altered, 
and compression augments, the exhaust closing earlier 
and earlier in the stroke. Some engineers hold the 
mistaken view that this is a defect ; but nothing can be 
more untrue. It is to this great compression that the 
locomotive engine owes not only its great economy in the 
use of steam, but its freedom from “knocking” and hot 
bearings. It is well known that an engine with a little 
too much play in axle boxes and big ends, will thump in 
full gear, and run quite quietly if linked up a little. 
The compression insures the quick getting away of the 
piston from the end of the stroke. If it were not thus, 
the piston would have to be dragged away by the crank 
pin. It is impossible to lay too much stress on the truth 
that nearly all the hot, thumping, bearings that are to be 
met with on land and at sea are due to want of sufficient 
lead ; and those who have the chance and will try the 
remedy that we now suggest will be charmed with the 
result. It must of course not be forgotten that we are 
speaking of quick running engines ; that is, engines with a 
high piston speed. motive pistons make at sixty 
miles an hour, with a 7ft. wheel and a 24in. stroke, 960ft. 
per minute, and were it not for large measures of compres- 
sion it would be difficult to keep such engines in order. 
But the great advantage of compression is that it saves all 
the steam which would otherwise be wasted in clearance 
and filling ports and passages. The compressed steam also 
rises in temperature, and re-evaporates any water con- 
densed on the surfaces. The result is that the fresh steam 
coming in at the beginning of the stroke finds hot and dry 
instead of cold and damp metal to come in contact with. 
It is not remarkable that under such conditions careful 
experiment has shown that nearly the whole of the steam 
may be accounted for by the indicator diagrams, and that 
the consumption of fuel seldom exceeds 3 lb. per horse- 
power per hour, and is often much less, 


INVENTORS AND INVENTIONS, 

M. L. Portion, well-known in Paris as the engineer and 
agent for the Grendl pump, and other inventions of merit, 
has lately published a lively brochure on “ Mechanical 
Inventions and their Commercial Development.” He 
describes his object to “consist in giving some practical 
advice to anybody who undertakes the difficult task of 
winning a fortune and an independent position, by con- 
ferring on his contemporaries the benefit of an invention 
of which those who are to profit by it will not at first be 
willing even to hear the name.” This sentence felicitously 
describes at once the path of a successful inventor, and 
some of the obstacles which render success so rare. 
But M. Poillon understands his subject far too well to la 
all the mishaps of inventions at the door of the selfis 
and indifferent public. His sketch of the inventor him- 
self, hasty though it be, will be ised by all who have 


had to do with that “genus irritabile” as a lifelike por- 


trait; and whilst doing his utmost to help him over 
external obstacles, he does not conceal from him that the 
most serious of his difficulties are likely to come from 
within. In these days of scientific wonders and patent 
law reform, the subject has so much interest, that we may 
well devote a short space to describing “how it strikes a 
contemporary,” the contemporary in question being a lively, 
shrewd, and experienced Frenchman, who is not, be it 
noted, an inventor himself. 

M. Poillon divides his subject into three heads—(1) 
The inventor and his invention per se; (2) the construc- 
tion and cost of the necessary apparatus ; (3) the “ vul- 
garisation,” or in plain English, the pushing and advertising 
of the invented article, so as to bring it into common use, 
These three heads he discusses separately. With regard 
to the first, our author holds that an inventor, like a 
poet, is born, not made ; and that it is equally useless to 
dissuade him from following his natural vocation. We 
will not dispute the point with him, but will simply 
observe that the conditions of our birth are matters on 
which, perhaps, from want of memory, we are apt to be 
at fault ; and that, as there are notoriously many rhymers 
who fancy themselves born poets, so there are at least as 
many schemers who fancy themselves born inventors. 
Taking, however, our inventor, born or made, as we find him, 
what advice shall we give him for his ownadvantage? In the 
first place, says M. Poillon, “he should be at once modest 
and courageous.” Here we are inclined todemur. The 
second piece of advice seems to us wholly unnecessary, and 
the first more than doubtful. We have known modest in- 
ventors,and dearly have we prized them for their modesty as 
contrasted with the great mass of their brethren ; but we 
canuot remember that any of them had made any money 
by their inventions. An indestructible belief in the value 
of his own discovery, and the excellence of his own brains, 
seems absolutely necessary to a man who is to overcome all 
the external obstacles in the way of success, M. Poillon, 
however, is careful to explain that a modest man need not 
be one who always agrees with the last speaker, who asks 
counsel of his coachman or his housekeeper, or even who 
attends greatly to criticisms, “dont le plus grand nombre 
est généralement inepte,’ which, in plain Carlylese, may be 
rendered, “critics are mostly fools.” We have the less 
seruple in giving currency, in the course of a criticism, to 
this apparently damaging remark, because further on M. 
Poillon makes a pointed exception in favour of the scientific 
press, which, he says, constitutes perhaps the best and 
fairest tribunal to which an inventor can appeal. We 
acknowledge ourselves complimented, and are quite willing 
to leave our other critical friends to make their own defence 
as best they may. 

All, in fact, that M. Poillon means, is that an inventor, 
when he once sees clearly that he has mastered a new and 
valuable truth, should go forward in spite of all difficulties 
and discouragements ; but that he should look well, and 
look long, before he assures himself that he does see clearly, 
and above all should avoid falling into the common delu- 
sion that the thing must be new and valuable because 
he has discovered it. In the hope of increasing the stock of 
modesty among inventors, we may add that the simple fact 
of inventing something, even something that will work, is 
not after all a very notable achievement. To recur to our 
former comparison, the successful carrying out of a great 
discovery is a work comparable perhaps in grandeur, as it 
is in rarity, with the writing of a great poem; but 
simply to produce a workable invention is no more rare or 
difficult than to produce readable verses, which latter is 
probably within the compass of three out of every 
four educated and intelligent persons. There is a 
well-known story of a watchmaker, who offered to 
invent a new escapement every morning before break- 
fast for a year together, if anyone would make it 
worth his while; and there are many departments 
in the arts and sciences where the field is almost as large. 
It is time for the inventor to boast when he has made a 
device that not only will work, but has worked so well as 
to drive all competitors off the ground ; and even then 
he will do well to recall an observation of M. Poillon’s, 
that even a successful invention does not prove the author 
to be ipso facto a great man. It is Charles Lamb, we 
believe,.who describes his encounter at a wayside inn with 
an extremely self-satisfied person, who presently informed 
him that he had before him the great Twalmley, inventor 
of the Twalmley backing-off motion in the cotton mule. 
We fear there are at least as many great Twalmleys 
among us as in Charles Lamb’s time ; and that the race 
shows at present no sign of diminution. Again, accord- 
ing to M. Poillon, the inventor must be educated, other- 
wise he will wander like a seaman without a compass, 
While his ideas are utterly vague and incoherent, he will 
attach the most extravagant value to them, and “ imagine 
that the whole human race is leagued in a conspiracy 
against him, because they do not applaud his efforts.” If 
he has not been educated in youth, let him educate him- 
self before he ws old, for without such education he 
will achieve nothing. “The fact may not be consolatory, 
but it is certain.” Thirdly, he should study carefully the 
works of his predecessors, since, whatever we may say, 
daily experience shows that totally independent minds 
arrive very frequently at the same idea. For this two 
causes are alleged :—First, that similarity of education 
and ideas leads men into similar researches; and, secondly, 
that the natural desiderata of mankind are nearly the 
same everywhere at the same epoch, and that it is in the 
supplying of these desiderata that inventive minds natu- 
rally engage. Moreover, the study of a predecessor’s work is 
useful, not merely to ascertain the validity of one’s patent, 
but to avoid his leading when it has been wrong, and 
follow it where it has been right. A very small obstacle 
often makes the difference between success and failure in 
an invention ; and the study of earlier designs will fre- 
quently show how such obstacles may be overcome. 
inventor, when asked as to the first trials of his machine, 
mostly replies that a few practical difficulties have 
presented themselves, but that they are mere nothings, 
they will soon be disposed of, and so forth. “ Quite so,” 
observes M. Poillon, “only it is unfortunately these 


mere nothings which always cause the final wreck of a 
patent ; and whilst they still remain unsettled nothing has 
really been done.” ‘Too much attention cannot then be 
given to small details, especially as it is always through 
the doubtful and complicated that an inventor arrives 
finally at the simple and the satisfactory. Another point 
which must be well considered by the inventor, and on 
which former experience may enlighten him, is the utility 
of his discovery. What is the use of making a machine, 
even a successful one, to do something which has been 
done better by other means, or which is not worth doing 
at all?) On this and other points the inventor will also do 
well to consult his friends and the public, not indeed 
indiscriminately, but by placing his invention, when pro- 
perly secured, before those most competent to judge of it, 
and carefully sifting the opinions he thus obtains, For 
this purpose the pa, Ms of a paper before some scientific 
institution offers, perhaps, the fairest chance of success, 

This sketch of AL Poillon’s views of the inventor and 
his works, with our comments thereon, has, however, 
extended so far that we must leave to some future occasion 
the consideration of the inventor’s relation towards the 
manufacturer who gives his discovery a bodily shape, and 
the agent who makes it known to the world at large. 


THE TAY BRIDGE, 


To be provided with a roadway across the Tay, to lose it, 
then to be pacified with promises of a new bridge, anent which 
all the matters of form, such as making a design and specifi- 
cation, and letting a contract for its construction are gone 
through, and finally, to have all withdrawn, is perhaps as 
unpleasant a thing for the town of Dundee as for the share- 
holders in the railway interested. Dundee is therefore angry, 
and it does not quite believe in the reasons alleged for giving up 
the bridge, especially as there is every appearance of the arrival 
of the directors of the company at that stage of wisdom which 
years ago recommended the construction of the Glenfarg line, 
and the construction of a bridge higher up the river at New- 
burgh, or even a little more eastward, where it could be joined 
by a short line from Collessie. Dundee did, however, enjoy the 
warmth for a short time, and does not care to be shut out in the 
cold, or as the Dundee. paper says, “shunted on to a siding.” 
Besides, “see what we've done for it,” says a head under some 
bonnet of Dundee. “It has helped the North British Railwa 
most liberally on the faith of the Tay Bridge being erec 
For the nominal sum of £5 a year it sanctioned the tunnelling 
of Dock-street, which was worth £100,000 to the North British 
if it was worth a penny. For £13,000 it gave the large acreage 
of land near the Esplanade for station purposes, for which in 
any similar town a ransom would have been demanded. The 
ground for the open cutting at East Dock-street was also given 
on most favourable terms. In fact, at every turn the North 
British has been most favourably dealt with on the assurance 
that the Tay Bridge connection would be formed.’ Dundee 
has therefore the strongest possible interest to demand that the 
bridge communication shall be restored, and we are certain that 
if need be the most determined opposition will be given to any 
manoeuvre likely to lead to the abandonment of the Tay Bridge, 
or the postponement of its construction for a day longer than can 
be helped.” But what if the railway company, since it has cooled 
down to the consideration of moderate schemes, should find it can 
better pay for a short bridge higher up the blasty Tay than for 
an engineers’ monument in wrought iron opposite Dundee ’ 
The famous town must either again help most liberally, or else look 
upon the Perth-Dundee line as something more than a siding. 
Big bridges, or some of them, cost a lot of money, and even the 
gratitude of the North British Company to Dundee will not 
alter this, The town might lessen the cost by helping to get a 
very low level bridge sanctioned; but if a Newburgh bridge has 
gained hold of the minds of the directors, Dundee may whistle 
for a bridge, for already that worthy town discredits the idea that 
any action of the Board of Trade has brought about the stop- 
page. The clause of the Act on which it is pretended that the 
Board of Trade interferes is :—“ The company shall abandon and 
cause to be disused as a railway so much of the railway as lies 
between the respective points of junction of railways No. 1 and 
No. 2 [between Fifeshire and Forfarshire], and shall remove 
the ruins and débris of the old bridge and all obstructions inter- 
fering with the navigation caused by the old bridge to the satis- 
faction of the Board of Trade, and the company may appro- 
priate and use for the purpose of their undertaking all or so 
much of the site of the railway so abandoned as lies above low 
water mark.” The Dundee Advertiser says :—‘‘ There can be no 
doubt whatever that when that clause was framed it must have 
been the intention of the company, their engineers, and advisers 
to abandon and cause to be disused, and to remove the ruins 
and débris of, the old bridge. Mr. Barlow's view that there are 
no ruins and débris, and that the bridge may be used for a third 
line, is very ingenious ; but if it was really in the contemplation 
of parties that the old bridge should be restored for goods traffic, 
why was it not so put in the Bill? The plain unmistakeable 
intent of the Bill was that the oid bridge should be 
cleared away, and the engineering evidence of Mr. Barlow 
and others all went on that assumption. It would seem, 
however, that Mr. Barlow has changed his mind. On this 
part of the question it is enough to say that the limits 
of lateral deviation appear wide enough to allow of the new 
bridge being built quite clear of the old bridge, and without 
being linked to it in any way.” “On the other hand, it is only 
right that the North British Board should know that there is in 
this quarter a prevailing suspicion that the town and district are 
being entertained by a “ Comedy of Errors,” skilfully devised to 
occupy attention and amuse the public until the Bill for con- 
structing the Glenfarg line is secured, after which it is believed 
that the Tay Bridge Act, plans, and contracts would all be 
dropped together. It is remembered what a long and ominous 
pause there was between the passing of the Act and the invita- 
tion for tenders for the work; how mysteriously—as is too 
commonly the case in North British affairs—the tenders were 
disposed of ; how suddenly Mr. Arrol appeared on the scene and 
departed again ; and then, after we were told that contracts 
were signed and a beginning was immediately to be made, how 
this difficulty between Mr. Barlow and the Board of Trade 
sprung up to bring everything toa stand! The North British 
must surely be one of the most unfortunate of companies if all 
its troubles spring from the dust.” Thus it is clear that Dundee 
is not quite happy as to its bridge. The Tay Bridge will have a 


An | long history before it is completed. 


SUBMARINE TELEGRAPHY. 
Arrention has been prominently drawn to the danger that 
submerine cables in certain places are subject to, and to some of 
the delays to which the vessels engaged in the laying and the 
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repair of submarine cables are effected. It appears from a list 
that has been compiled that there are not fewer than twenty 
vessels, mostly the property of British companies, engaged in the 
work of cable laying and repairing. Their tonnage varies from 
369 tons to 4935 tons, the total being 45,629 tons gross. This 
fact in itself shows the extent of the operations that must be 
carried on, and the greater importance and the value of 
the work that the cables so laid are effecting from year to 
year in the world. ~ It has been suggested that it would 
minimise the danger to cables, that have of late been 
prominently brought before the public, if laws were passed to 
secure rights to the “first comers” on cable “ground,” and 
that the vessels engaged in relaying or repairing should be free 
from certain Custom House formalities that now press upon 
them, and causing delay to the vessels, impede seriously the tele- 
graphic communication and the work and commerce of the 
whole of the world. A case is reported where it had been neces- 
sary to land telegraphic instruments for testing, value about 
£120, and in addition to formalities that caused delay, dues 
were charged on these to the amount of £118. It is evident 
then that when the importance of the work of these repairing 
vessels is borne in mind, that they should have special privileges, 
for though their’s is a commercial mission nominally, it is 
in reality one that is much more an international one— 
one that is for the benefit of the whole of the subjects 
of the nations to be connected together “under the green 
translucent wave.” The vessels of telegraphic companies 
are practically little more than Queen’s messengers—they are the 
smissaries that keep in order the means of communication 
between all nations, and they sought to pass unquestioned—their 
flags being flags of truce. It is to be hoped that in some way 
there may be a speedy amelioration of the Jaws that press on the 
cable vessels, and it would not be too much to express the hope 
that the representatives of all nations should be appealed to to 
facilitate this needful work, Up to the present time the owners 
of the cables have not received too great a return for the 
capital they have put into the cables, and that capital is invested 
in an article peculiarly subject to assaults, and yet one that is 
increasingly becoming the mode of communication between 
nations severed by the sea, but connected by the cable. It is, 
therefore, in the highest interest of the nations and the peoples 
that there should be every facility for the repairing of broken 
cables, and that the needful works should be gone on with with- 
out the stoppage by red tapeism. We have yet only partly 
reaped the benefits of the submarine cables, for as the system 
becomes more and more extended, so the efficiency of the whole 
is increased, and the value of the communication enlarged. It 
is possible that the cost of telegraphy under the sea may be 
much further cheapened, but one of the essentials to that further 
reduction is the facility that is now claimed, so that each cable 
may perform as much work as possible, and that the revenue of 
the companies may be increased by the cessation as much as 
possible of stoppages. There is a further question that may 
some day come up, whether the Governments of the world ought 
not to possess international cables of their own, by purchase ; 
but that question can scarcely be said to be as yet “‘ within the 
range of practical politics,” whilst that we have alluded to is 
not only so, but is one that presses for early solution. 


CIVIL v¥. MILITARY ENGINEERS ON INDIAN PUBLIC WORKS, 


Ir is probably because costly engineering blunders have been 
so common in India that little stir is made when it is publicly 
announced by a Secretary of State for India that the Govern- 
ment of that country annually loses hundreds of thousands of 
pounds in bad engineering, and that millions have been spent by 
the enginers of India on barracks which turned out to be mere 
“sun traps,” so badly built as to last but a few years. These 
statements were, however, made by the Duke. of Argyll when 
speaking in the House of Lords on the 15th of July last, on the 
Cooper’s-hill College and the ideas which led the Government to 
establish it. These statements we gave in full when dealing 
with Cooper’s-hill College in our impression for the 22nd July 
last, and should not again refer to the subject but for the pro- 
minence given to it by the correspondence just published between 
the Duke of Argyll and the Institution of Civil Engineers. For 
many years it has been known and acknowledged, by all but 
the heads of the Indian Government, that military engineers 
are not educated for or experienced in civil engineering work, 
and that to entrust them with it is to place them in a false 
position. The necessity for specially trained engineers forced 
the Government to start Cooper's-hill College with a view to 
turning out engineers as they would turn out soldiers, It has 
proved unsuccessful; it cannot be done. Only a comparatively 
small proportion of those young men, who think they would 
like to become engineers, ever reach that stage of competence 
which should be required before they are entrusted with the 
direction of works. They are not all fitted to be leaders any 
more than are all young soldiers. Yet the Government has acted 
upon the idea that it can make engineers to order. As well 
might they expect that all the students in South Kensington are 
capable of becoming Royal Academicians. The Government has 
preferred to employ military engineers to the loss annually of 
“hundreds of thousands of pounds in bad engineering” to 
recognising the fact that sufficient number of properly trained 
and experienced engineers can only be obtained by offering a 
salary equal to that which they can obtain in other employ- 
ment. It is true that the military engineers are on the spot, 
and there is no doubt a considerable number amongst them 
capable of carrying out successful public works, but the majority 
of them had better be paid for military service only than to 
place them on work for which they have no qualification, merely 
to fill up their time. It is disagreeable enough to hear of bad 
engineering, atany hands, resulting in suchan enormous loss, but it 
is even more annoying that civil engineers should be credited with 
it’; and engineers will be pleased to find that the Council of the 
Institution of Civil Engineers did not allow the imputation of 
the Duke of Argyll to pass unnoticed. The letter of the 
president of the Institution is brief, as the following shows :— 
“T have been requested by the Council of this Institution—the 
session 1881-82 having commenced—to bring to your Grace’s 
attention the enclosed copy of a Times report of a speech 
delivered by your Grace in the House of Lords on the 15th of 
July last, after the session 1880-81 of the Institution had termi- 
nated, and to express the great regret of the Council that your 
Grace, acting on erroneous information, should have charged 
upon civil engineers the failure of certain barracks in India, as 
regards ‘design, construction, and materials.» The Council trust 
that your Grace will be good enough to inquire into the actual 
facts, feeling assured that such inquiry will result in showing 
that the design and execution of the barracks which failed were 
not under the control of civil engineers.” The reply of the 
Duke of Argyll to this letter is a lengthy one, but the part which 
is most interesting to engineers is the following :—“In compliance 
with the request conveyed in your letter of the 29th of 
November, I have made inquiry into the circumstances connected 
with the failure of certain barracks in India, and I find that 


you were quite right in the representation you have made that 
the design and execution of the barracks which failed 
were not under the control of civil engineers; and 
in particular I find that in the case of the barrack at 
Allahabad, which called down upon the officers concerned the 
severe animadversion of the Government of India, those officers 
were all military and not civil engineers. I make this report to 
you of the result of my inquiries with the greater pleasure 
because it was entirely by accident, and not by design, that the 
remarks I made last session in the House of Lords seemed to 
point specially against the civil as distinguished from the 
military branches of the Indian Engineering Service.” The 
latter part of this letter is written in such a manner as to con- 
vey the impression that the duke would tar all the engineers 
with the same brush. The simple fact, however, is that civil 
engineers had nothing to do with the hundreds of thousands of 
loss per year or the millions in the useless barracks, 
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Hydraulic, Steam, and Hand Power Lifting and Pressing 
Machinery. By Frepertck Conver, M.LC.E. London: E. 
and F.N. Spon, 1881. 


TueEtitle of Mr. Colyer’s bookisas above, the following isfror. 
the preface :—“ The author having heard a desire expressed 
by many for a practical treatise upon hydraulic, steam, 
and hand-power lifting and pressing machinery, has been 
induced to undertake the task. The work is addressed to 
engineers whose practice has not been in this branch of 
engineering, A to architects and users of such 
machinery, to give them an insight into the same, and to 
afford some help either in the design or as a guide to the 
adoption of machinery suitable to the special requirements 
of the particular case.” . . . “ Assuming that practical 
men are chiefly addressed, he has not gone into any rudi- 
mentary descriptions, but has mentioned only such details 
as may be useful for the purpose. Very little disctission 
is entered into relative to the value of certain machines 
for the same reasons; but the few results given from 
practice may prove more useful. He trusts that the work 
may be acceptable to those who are seeking information in 
this branch of practice. The work has been written ina 
concise form, as it was thought it would be more accept- 
able to those addressed to have practical facts and data 
expressed in as few words as possible.” 

This is what is found in what might be termed the 
promissory note of the book. But this is what we do 
find. There are seventy-three plates more or less illus- 
trative of the machinery referred to above. We say more 
or less, because of many of the machines there is but one 
view, and some of them are nothing more than type or 
outline diagrams, and are about as illustrative as the 
plate of a pumping engine for hydraulic power purposes, 
which shows a cylinder, guide bars, piston and connecting 
rod, a pump barrel with a bit of pipe hanging from one 
end, a fly-wheel and crank disc. This is given as a type 
of the engine used for supplying the water at high pres- 
sure for working cranes, lifts, presses, &e. There is but 
one view, that above descri There is not a single 
dimension on any of the seventy-three plates, neither is 
there any scale ; and on turning to the text we find but 
few, compared with the number of machines referred to, 
and there is nowhere a single bit of information 
which could help an engineer “ whose practice has not been 
in this branch of engineering” to determine what size 
press, forinstance, he would require for a given purpose,such 
as for pressing stearic acid or hops. Many of the plates con- 
tain sectional views often of unimportant parts. or rather of 
parts the form and dimensions of which could be readily 
Imagined, and amongst the best of these are those reprinted 
fromthe “ Proceedings” of the Institution of Civil Engineers. 
Most people taking up the book would look upon it very 
much in the same way as they would upon an iron- 
monger’s pattern-book, though there is rather more 
descriptive matter, or at any rate letter-press, than there 
would be in a pattern-book. Of the letter-press relating 
more or less to these seventy-three plates there is about 
one hundred full pages. A hydraulic crane to lift 160 tons 
has twenty-one lines devoted to it, and these are of such a 
general character as to convey little more than their 
title. There is not one hand-power crane illustrated or 
described, nor are there any illustrations of the large 
cotton and jute presses largely made for India and else- 
where. Of the cost of lifting by hydraulic and other 
means, only the cost of labour is given, which is as good 
as nothing at all, for not one word is given as to the expense 
of the hydraulic power. Throughout the book there is 
not a single word as to the nature or value of the strains 
on any of the parts of the cranes or lifts illustrated. Of 
descriptive particulars there are more dimensions given in 
that relating to the commonest and simplest form of 
hydraulic press than anything else; but inasmuch as this 
is an elementary thing of this class of hydraulic tools, and 
any one can determine pretty accurately what is wanted 
for a given purpose, there is not much to thank Mr. Colyer 
for here. It may be acknowledged that here and there 
the author gives a few hints as to arrangement of plant in 
a general sort of way; but altogether his book is the most 
provokingly incomplete and bare of real information 
that we have seen for a long time. It is not too much to 
say that it is absolutely useless to an engineer, even the 
“ practical men chiefly addressed.” They could get more 
information from the first-class catalogues issued by several 
well-known makers. Some proprietors who require lifting 
machinery or presses might find the sort of thing they 
require either illustrated or referred to in the book, but 
they would have to go to an engineer—not one depending 
at all on this book—for information, to get some ideas as to 
size, cost, capacity, and motive power. Some time since Dr. 
Siemens remarked that manganese was to steel very much 
what charity is in religion, Some such relation seems to 
exist in the minds of the compilers of some books as to 
what the word “ practical” is to an incomplete or unsatis- 
factory book or treatise. “Call it practical and disarm 
criticism ” seems to be the idea. Messrs, Spon have done 
their part of the book well. We wish it was a good one, 
for there is room for such a book on lifting machinery and 
presses, 


AN EXPERIMENTAL INQUIRY INTO THE 
RELATIVE ECONOMIC EFFICIENCIES OF A 
CORLISS CONDENSING AND A CORLISS NON - 
CONDENSING ENGINE, WORKED BY SATU- 
RATED STEAM OF NEARLY THE SAME 
BOILER PRESSURE IN UNJACKETTED CY 
LIN DERS.* 

By Chief Engineer IsHerwoop, U.S. Navy. 
AN important problem in steam engineering is the determination 
of the boiler pressure at which the economic efficiency of a non- 
condensing engine becomes equal to that of a condensing engine 


using steam of the same boiler pressure; there being included ~ 


among the factors of the problem the difference in the temperature 
of the feed-water in the two cases, and the power required to work 
the air pump of the condensing engine, In favour of the condens- 
ing engine are the very much less back pressure against the piston 
than with the non-condensing engine, and the greater measure of 
expansion with which the steam can be used in consequence of that 
less back pressure. And in favour of the non-condensing engine 
are the higher temperature of the feed-water than with the con- 
densing engine, and the saving of the power required to work the 
air pump. 

Now, as the back pressure in the two cases may be taken as 
practically constant, say, for good practice, 3°5 lb. per square 
inch against the piston of the condensing engine, and 16 lb, 
per square inch against the piston of the non-condensing engine ; 
and, as the temperature of the feed-water in the two cases may 
also be taken as practically tant, say 100 deg. Fah. for the 
condensing engine and 200 deg. for the non-condensing, there is 
evidently a boiler pressure—or rather an initial cylinder pres- 
sure—at which the efficiencies of the two types of 
engine become equal. From the data it would seem that the 
boiler pressure in question admitted of exact calculation and 
did not require an experimental determination, and such 
would be the fact were the steam used in cylinders whose 
material remained unaffected by heat, but as the cast iron 
of cylinders is greatly affected by heat, accepting and deliver- 
ing it largely and with wonderful ae the question 
passes from the abstract to the concrete form, becoming purely 
experimental, like all questions in physics, no confidence being due 
to any merely mathematical discussion of the case. One of the 
most important causes of steam condensation in a cylinder being 
the difference between the extreme temperatures in it during a 
double stroke of the piston, and these extremes, with constant 
initial pressure, being greatly affected by the back pressure, which 
lessens them as it increases, this latter factor influences the 
problem to a far greater extent than its statical value alone. The 
extent of that influence can only be ascertained by experiment, 
which, including the obscure physics of the subject, unknown to 
calculation, but potent on the result, is able to give a true solution 
when a mere hematical tr t would lead to excessive 
error. As experiments have abundantly proved that no economic 
gain is to be obtained by using steam with measures of expansion 
beyond the very pis Sevres ones easily commanded in non- 
condensing engines worked by steam of not less than 70 1b. 
boiler pressure per square inch above the atmosphere, the 
idea may be definitely dismissed that the possibility of 
carrying expansion in the condensing engine to a greater 
degree than in the non-condensing one, is an economic 
advantage. The higher temperature of the feed-water with the 
non-condensing engine results from the greater sensible heat of its 
exhaust steam which is utilised by means of a ‘‘ heater” in raising 
the temperature of feed-water. The sensible heat thus utilisable 
with either engine is practically controlled by the back pressure 
against which the steam exhausts; the higher that pressure, 
therefore, the higher will be the temperature of the feed-water ; 
and as the non-condensing engine exhausts against a much higher 
pressure than the condensing one, the temperature of its feed- 
water will be correspondingly higher. The same boiler furnishing 
equal weights of steam of the same pressure in equal times, but 
supplied with feed-water of different temperatures, will have a 
higher economic vaporisation with the hotter feed-water, additional 
to what is due to the difference of heat to be imparted in the 
boiler in the two cases, owing to the slower combustion of the 
fuel. The hotter the feed-water, the less heat is required to be 
imparted to it in the boiler, so that for equal weights vaporised in 
equal times, the slower proportionally will be the rate at which the 
fuel is consumed, whence results that a less quantity of heat being 
thrown on the heating surface of the boiler in a given time, the 
more of it will be absorbed. This gain would appear were the 
economic results of the experiments to be measured by the weight 
of fuel consumed per hour per horse-power devel , but it does 
not appear when they are measured by the number of Fahrenheit 
units of heat consumed per hour horse-power. To work an air 
pump requires a power equal to the lifting of the water of conden- 
sation and the condensing water a certain height, to the expulsion 
of the air and uncondensed vapour, and to overcoming the friction 
of the mechanism, all of which is saved by the non-condensing 
engine. Comparable experiments with the two = of engine 
are rarely found, but being in possession of the details of the trials 
made in 1878 on a Corliss condensing steam engine in the city 
of Mulhouse, Alsace, Germany, and bye ome in the last May 
and June numbers of this journal, and of the still more copious 
details of the excellently conducted trial made by Mr. John 
W. Hill of a non-condensing Corliss steam engine, in 1874, 
for the Fifth Cincinnati Industrial Exposition, I am able 
to offer an experimental determination of the boiler pressure, 
which in the case of the non-condensing engine gave an 
economic result equal to that given by the condensing engine 
operated with nearly the same boiler pressure. Both engines were 
land engines, both had _— the same valves and valve gear, 
both had horizontal cylinders with the same stroke of piston, both 
had the same proportion of space in clearance and steam passage at 
one end of the cylinder to space displacement of the piston per 
stroke ; the only dimension of importance in which they differed 
was the diameter of the cylinder, which was 50 per cent. greater 
in the condensing engine than in the non-condensing. In both 
engines saturated steam was used without cushioning or sensible 
release or lead. Neither was steam jacketted ; the cylinder of the 
non-condensing engine had no jackets, and although that of the 
condensing engine had jackets, yet during the experiments with it 
selected for comparison—experiments B and C of the table oppo- 
site page 372 of the last May number of this journal—there was no 
steam in them. Both cylinders were well felted and lagged. The 
valves end valve gear of both engines were alike. Each cylinder 
had two steam valves, one at each end and upon its upper side ; 
and two exhaust valves, one at each end and upon its lower side. 
The valves were all horizontal circular slides working with the 
steam —- on their backs. They were operated by bell-crank 
levers keyed to their stems, to which levers rods were articulated 
connecting them with a wrist-plate oscillating on a jou 
supported by the side of the cylinder. The wrist-plate received its 
motion from a rod hooked on its arm at one end, and attached at 
the other to an upright lever at the side of the engine frame, which 
in turn received its motion from the rod of an ordinary excentric. 
The wrist-plate is moved through an arc of considerable extent, 
and owing to the manner of its connection with the excentric, has 
its de on of oscillation maintained after the crank has passed its 
dead centres; so that approximately the initial opening and final 
closing of the valves are performed while they are at their greatest 
speed. The valves when closed have a slow movement, because 
their connecting are then in a position approximately 
radial to the journal on which the wrist-plate oscillates. 
The two rods a with the exhaust valves have 

rmanent articulation with the levers on their valve stems; 

ut the two rods connecting with the steam valves are detach- 
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able from the levers of their valve stems, the detachment being 
effected by the action of the governer at any point during the 
stroke of the piston. The steam valves, when detached, 3 
free, are closed quickly by the fall of a weight suspended by a ed 
from the bell-crank on the valve stem, and working in a dash-pot 
b th. This detach t and quick closing of the steam valves 
enables them to be used also as cut-off or expansion valves, the 
point of cutting off being variable by the governor. The two rods 
connecting the wrist-plate with the levers of the steam valves are 
attached to these levers by a hook on the upper side of the lower 
branch of what is called a “‘crab claw” which is jointed to the 
rod, and the detachment of this hook from the valve lever is 
effected by a cam-like —— or stop which oscillates on the 
valve stem bushing and is ted with the governor. The posi- 
tion of this stop being thus variable by the vertical movement of 
‘the governor, causes the detachment of the hook earlier or later 
in the stroke of the piston accordingly, and thus changes the point 
of cutting off the steam. 

All the valve stems extend clear through the backs of the cylin- 
drical valves, for which distance they are made flat, the backs of 
the valves being slotted to receive them. Thus the valves are not 
suspended on their stems, which latter only work but do not sup- 
port them, leaving the valves free to rest directly on their seats 
and follow down the wear. The purpose of this valve is to 
open and close the valves with the maximum velocity. To cut off 
the steam by detaching the steam valves and leaving them free to 
close with as great velocity as can be given to them by a fallin, 
weight, the moment of detachment being variable by the action of 
an ordinary governor. The economic effect to be obtained bein 
whatever might be due to the lessening of the small round 
corner on the indicator diagram where the cut-off valve closes, 
formed by the necessarily slow or gradual closing of that valve in 
any case. And also to the quick opening and closing of the 
exhaust valve, which allows the minimum back pressure against 
the piston to be obtained as quickly as possible and held as long 
as possible. The valve gear was also used to graduate the 
power, instead of a ttle valve, the graduation being 
effected with a constant initial cylinder pressure by the shorter 
or longer cutting off of the steam. And as this valve gear 
was contrived in the faith that every i of expansi 
with which the steam was used, down to nearly the back pressure, 
increased its economic efficiency, the supposition was that the 
shorter points of cutting off, following each decrease in the load, 
caused a material saving of fuel. Further, the use of four valves, 
two at each end of the cylinder and of the slide type, reduced the 

in the steam passages to the minimum, and thereby un- 
joubtedly saved fuel to a corresponding extent ; while the straight- 
ness and shortness of these passages prevented the lowering of the 
steam pressure and the raising of the back pressure due to longer 
and more tortuous 

Both the condensing and the non-condensing engines had been put 
in the best state ible for the trials, which were made with the 
utmost care and every pr tion for exact by petent 
and disinterested persons. In both cases indicator diagrams 
were taken every fifteen minutes from each end of the cylinders, 
together with a complete set of observations of the other data. 
The steam ure, load, point of cutting the steam, speed of 
piston, and all the other conditions were maintained without 
sensible variation during each experiment. All the instru- 
ments and measures used were previously tested. The revolu- 
tions of the engine shaft were aon from a counter. The weight 
of feed-water consumed was accurately measured in tanks and 
there was no doubt that all this water was vaporised, and that all 
the steam generated from it entered the cylinders whose pistons 
and valves had been secured steam tight. In both experiments, 
the power required to work the engines, se, was calculated 
from indicator diagrams taken from the unloaded engine with its 
piston at the same speed as during the experiment. Had the 
cylinders in the two cases been of the same diameter, and had 
their piston been the same, the experiments would have 
been absolutely comparable. As it was, the non-condensing 
cylinder had a diameter of 16;,in., while the diameter of the 
condensing cylinder was 24in., which was in favour of the latter, 
economically, as regards the loss by cylinder condensation, for that 
loss, other things equal, is less with greater diameters of cylinder. 
The speed of the piston of the non-condensing engine was, how- 
ever, greater than that of the condensing engine in the proportion, 
roundly, of 60 to 49, which was in favour of the former, econo- 
mically, as regards the loss by cylinder condensation, for that loss, 
other things equal, is less with greater speeds of piston. These 
two differences, therefore, opposing each other as regards the same 
kind of loss, may be taken to neutralise each other, if not wholly, 
at least in great part. 

In the following table will be found the data and results of 
these experiments. The quantities have been grouped for facility 
of reference, and they are so completely nated on their ive 
lines that no further explanation is required. By the indicated 
horses-power is meant the power calculated for the pressure 
representing the mean ordinate of the indicator diagram. The net 
horses-power is the power calculated for what remains of the 
indicated pressure after deducting the pressure required to work 
the a engine. The total horses-power is calculated for the 
sum of the indicated pressure on and the back pressure against the 
piston. The net horses-power is the only power which is commer- 
cially valuable, or applicable to exte work. The temperature 
of the feed-water given in the table is not the experimental 
temperature which, in both cases, was considerably less, owing to 
the water being delivered into tanks for measurement, where it 
rapidly cooled. The tabular temperature is what it would have 
had, had it been pumped directly into the boiler without passing 
through the measuring tanks; and the number of Fahrenheit 
units of heat imparted to it, as given in the table, is the b 


Pounds of steam condensed per hour 
in the cylinder to furnish the heat 
transmuted into the total horses- 
power developed by the expanding 


Sum of the two immediately preceding 

Engine :— 

Steam pressure in boiler, in pounds per 

square inch above atmosphere... .. 66°592 
Steam pressure in valve chests o 

cylinder, in pounds per square inch 

weatmosphere.. .. .. .. .. 63°025 67°500 

Proportion of throttle valve open... Wide. Wide. 
Fraction of stroke of piston com- 

pleted when the steam was cut off.. 0°1050 0° 2066 
Number of times the steam was ex- 

Pressure in the condenser, in pounds 

per square inch above zero.. .. .. 2-0747 
Pressure of the atmosphere in po’ 

per square inch above zero.. .. .. - 14°4590 
Number of double strokes made per 

minute by 49°19785 60° 10833 
Temperature of the feed-water, in de- 

grees Pabrenhelt .. .. .. .. 100 200 
Number of Fahrenheit units of heat 

im tothe feed-water .. .. 1109°3253 1009 5796 
Number of pounds of feed-water 

pumped into the boiler per hour .. 3312°512 2186°870 


Steam pressures in cylinder per indicator :— 

Steam pressure on piston in pounds 

per square inch above zero, at the 

commencement of itsstroke .. .. 70°9000 78°744 
Steam pressure on piston, in pounds 

per square inch above zero, at the 

point of cutting off the steam.. .. _ 71°139 
Steam pressure on piston, in pounds 

per _— inch above zero, at the 

end of the stroke of the piston.. .. - 17°533 
Mean back pressure against the piston, 

in pounds per square inch above 

zero, during the stroke of the 


Minimum back pressure against the 
piston, in pounds per square inch 
above zero, at commencement of 
stroke of piston .. .. .. .. .. 15°900 
Mean indicated pressure on piston, in 
pounds persquareinch .. .. .. 2471451 25°3775 
Mean net pressure on piston, in 
pounds persquareinch .. .. .. 21°9810 25° 4890 
Mean total pressure on piston, in 
pounds persquareinch .. .. .. 27°2575 39°8365 
Pressure on piston, in 
square inch to work unloaded 


Horses-power :— 

Indicated horses-power developed by 

Net horses-power developed by the 

Total horses-power developed by the 

T horses-power developed by the 
expanding steamalone .. .. .. 

Economic results :— 

Number of pounds of feed-water con- 
sumed per hour per indicated horse- 

Number of pounds of feed-water con- 
sumed per hour per net horse- 

Number of pounds of feed-water con- 
sumed per hour per total horse- 

Number of Fahrenheit units of heat 
consumed per hour per indicated 

Number of Fahrenheit units of heat 
consumed per hour per net horse- 

Number of Fahrenheit units of heat 
consumed per hour per total horse- 

Cylinder condensation :— 

Difference in pounds per hour between 
the weight of water vaporised in the 
boiler and the weight of steam ac- 
counted for by the indicator at the 
point of cutting off steam.. .. .. - 614°7966 

Difference in per centum of the weight 
of water vaporised in the boiler, 
between that weight and the weight 
of steam accounted for by the indi- 
cator at the point of cutting off the 
steam 


26°0216 29°4217 
28 °5823 31°7S71 
23°0493 18°7428 
28866°4192 29703°5481 
31707°0685 32091°6077 


25569°1716 18922°3485 


Difference in pounds per hour between 
the weight of water vaporised in the 
boiler and the weight of steam ac- 
counted for by the indicator at the 
end of the stroke of the piston << — 219°5808 
Difference in per centum of the weight 
of water vaporised in the boiler, 
between that weight and the weight 
of steam accounted for by the indi- 
cator at the end of the stroke of the 
REMARKS. 
It is greatly to be en that, in the original report of the 
experiment with the condensing engine, the pressures at the point 
of cutting off’the steam, and at the end of the stroke of the piston, 
were not given, for then calculations might have been made of its 
cylinder condensation similar to those e for the non-condensing 
engine, which would have revealed the cause of the equality of the 
i cial efficiencies of the two engines, notwithstand- 


that would have been imparted had it had the tabular temperature. 

The quantities in the table are the means of all the indicator 

diagrams and of all the observations taken. Those for the con- 

densing engine are from the two experiments made on it by a 

committee for the Industrial Society of Mulhouse, and are the 

means in function of the duration of each experiment. 

Table containing the Data and Results of Experiments made on 
two Corliss Steam Engines—one Condensing, the other Non-con- 
densing—to determine their Economic iency. In both cases 
Saturated Steam was used without Steam Jacketting, and there 
was no Cushioning in the Cylinders. 


Non 
Condensing condensing 
Di sions of cylinders :— engine.* engine.t 
Number of cylinders pe on #0 20 1 1 
Diameter of cylinder,ininches .. .. 24 16°0625 
Stroke of piston, ininches .. .. . 48 
Net area of , in sq inches . 442°0698 201 
8) ent of piston, 
pace in clearance and steam passage 
en’ 
an 
Date of experiment .. (apa 1874. 
Duration of experiment in consecutive { 10°780 ’ 
Weight of steam accounted for by the indicator :— 
e er at 
off the steam, calculated from the 
pressure there 59 1572°(7: 
Pounds of steam t hour in 
the cylinder at end of the stroke 
of its piston, calculated the 
pressurethere .. .. .. 1819-6034 


* Mean of two experiments made by a Committee for the Industrial 
Society of Mulhouse in Alsace, Germany. 

+ Experiment made by John W. Hill for the Fifth Cincinnati Industrial 
Exposition, 


ing the tly less fraction utilised of the total pressure in the 
case of the non-condensing engine. 

The total horse-power developed in the two cases represents 
the entire dynamic effect—useful and prejudicial—produced by 
the steam or fuel expended in equal times, and comparing the 
cost of the same in Fahrenheit units of heat, there appears that 
the total yy oo was obtained with the non-condensing 
engine for an hourly expenditure of 18,922°3485 Fahrenheit 
units, and with the condensing engine for an hourly expenditure 
of 25,569°1716 Fahrenheit units, the two costs comparing as 
1:00000 to 1°35127—an enormous difference due to the greater 

linder condensation with the condensing engine, combined with 
the greater number of units of heat required for the production of 
a pound weight of its steam, owing to the Jess temperature of its 
eed-water. With the condensing engine there were required 
9°8799 per centum more heat to vaporise a pound of feed-water 
than with the non-condensing engine ; and diminishing the above 
1°35127, there remains 1°21777 to 1°00000 for the ratio of the 
economic efficiencies of the non-condensing and cond engines 
in function of the total horse-power, the whole of which difference 
was due to the less cylinder condensation in the non-condensing 
engine. Now with the non-condensing engine, the final cylinder 
condensation was 10°0409 per centum of the steam evaporated in 
the boiler, leaving 89:9591 per centum utilised in the production of 
power ; dividing this latter quantity the above 1°21777 there 
results 73°8720 per centum utilised in the condensing engine, which 
deducted from 100°0000 leaves 26°1280 per centum of the steam 
evaporated in the boiler condensed in the cylinder of the condensing 
engine. A condensation in the condensing cylinder of 26°1280 
centum of the steam evaporated in the boiler is then sufficient to 
account for the difference in the heat cost of the total horse-power 
in the two cases ; and it is known from many experiments that this 
is about what occurs in an unjacketted cylinder of the dimensions 
of the eae pees | engine cylinder using saturated steam with an 
e ion of nearly eight times. 

By an indirect method, with the data obtained during the series 
of experiments made on the re engine by the committee 
of experts for the Industrial Society of Mulhouse, the condensation 


in the a during eto B and C hereinbefore referred 
to, was determined to be 29°6290 per cent. of the steam evaporated 
in the boiler. (See page 435 of the last June number of the 
** Journal” of the Franklin Institute.) 

One of the most important causes of that condensation is the 
difference of the extreme temperatures of the the cylinder during 
a double stroke of the piston. In the condensing cylinder, the 
initial steam pressure being 70°9 lb. per square inch above zero, 
and the minimum back pressure, say, 3 lb. per square inch above 
the same, the temperatures corresponding to which are 303°62 deg. 
Fah. and 141°67 deg.; this difference is 161°95 deg. In the non- 
condensing cylinder, the initial pressure being 78°774 lb. per 
square inch above zero, and the minimum back pressure 15°9 lb. 

r square inch above the same, the temperatures correspond- 
ing to which are 310°76 deg. Fah. and 215°10 deg.; this difference 
is only 95°66 deg. And besides this cause of greater condensation 
in the condensing cylinder, there was the greater refrigeration 
produced by the greater measure of expansion with which the 
— was used in that cylinder, than in the non-condensing 
cylinder. 

The net horse-power, representing the portion of the total horse- 
power developed by the engine that was commercially useful, was 
obtained for the consumption of 31707°0685 Fahrenheit units of 
heat per hour with the condensing engine, and of 32091°6077 
Fahrenheit units with the non-condensing engine; and if a very 
small allowance be made in favour of the latter for the greater 
economic vaporisation in its boiler per pound of fuel, owing to the 
slower rate of combustion, the cost of the net horse-power in both 
cases will be — ; showing that a non-condensing engine with an 
unjacketted cylinder of the experimental dimensions, using satu- 
rated steam of 70} 1b. boiler pressure per square inch above 
the atmosphere, with an expansion of nearly 43 times, gave the 
same commercial result—that is to say, the same net power for the 
same quantity of fuel per hour—as a condensing engine with 
a two and a quarter times more —- unjacketted 
cylinder using saturated steam of 4 lb. boiler pres- 
sure per square inch above the atmosphere with an expansion 
of nearly eight times. Hence, under the experimental conditions, 
noeconomy would result from the employment of a condenser an 
air pump, when the boiler pressure was not less than 704 lb. ” 
square inch above the atmosphere. If the engine works with a 
variable load, this must be taken for the lower limit of pressure— 
not the average pressure—giving equality of economic effect. Of the 
total pressure in pounds per square inch above zero with the condens- 

21°9810 x 100 
ing engine, there were utilised as net pressure ( 97-2575 =) 


80°6420 per centum; and with the non-condensing engino 
39°8365 =) 58°9365 per centum; the two comparing as 


1'36766 to 1:00000 or very nearly the 1°35127 to 


100000 found as the ratio of the heat cost of the total horse-power 
in the two cases; so that the less fraction of the total horse-power 
utilised as net horse-power with the non-condensing engine just 
balanced the less heat cost of its total horse-power, enabling the 
net horse-power to be obtained for the same heat cost in both 
cases, 
The correctness of these facts was confirmed some years ago at a 
large flour-making mill in New York City, which was operated by 
several non-condensing cylinders of moderate dimensions, un- 
jacketted, and using saturated steam of about 90 lb. boiler pres- 
sure per square inch above the atmosphere, with a considerable 
measure of expansion. The proprietor was persuaded to add a 
surface condenser and an air-pump, and a variable cut-off, —- 
ing the steam sufficiently more to retain the same mean cylinder 
pressure with the same boiler pressure, the expectation being that 
a marked difference in the weight of fuel consumed per hour to 
grind and dress the same number of bushels of wheat would 
result ; and such, indeed, was the case, but in the opposite direc- 
tion to the expectation, the power actually costing so much more 
fuel that the condenser and air-pump were removed and the 
original conditions restored. The foregoing results are true for 
only the precise experimental conditions, and they will be modified 
by any of the causes which diminish cylinder condensation, as, 
for example, steam-jacketting the cylinders, superheating the 
steam, employing large cylinders, &c., for there is a greater 
ic gain possible by them for the condensing than for the 
non-condensing engine, as the former has the most cylinder con- 
densation to be reduced. C juently, therefore, just in propor- 
tion as the cylinder is 1 d by steam jacketting, 
steam superheating and larger cylinders, must the boiler pressure 
be increased for the non-condensing engine to sustain its equality 
of economic performances, gaining by the resulting increase of the 
fraction which the net power is of the total power, what it loses in 
decrease of relative cylinder condensation. It is probable, bow- 
ever, that with a boiler pressure of from 95 to 100\b. per 
square inch above the atmosphere the non-condensing engine would 
ve the net power with fully as much economy of fuel as the con- 
densing engine using the same steam pressure with the measure of 
expansion found to produce the greatest economy, even with steam 
jacketting, steam superheating and cylinders of the largest dimen- 
sions in both cases. For marine engines, the use of high- 
pressure steam is important, because it lessens proportionally 
the dimensions of cylinders required for a given power, the 
dimensions fir high powers having now become | 
large, and bvcause it allows the removal of the air pump an 
appendages. A surface condenser would still be required to furnish 
the boiler with distilled water, but the quantity of surface 
could be seriously reduced, the reduction being due not only to the 
fact that about one-tenth less heat is to be taken out of the exhaust 
steam, but that owing to the greater difference of temperature on 
the opposite sides of the condensing surface, a unit of this surface 
is proportionally more efficient for condensation. Less than nine- 
tenths of the refrigerating water would also be used, because the 
difference between its initial and final temperatures in the con- 
denser would be very much greater, so that a portion of the power 
required for pumping this water with condensing air-pump engines 
would be saved. The power expended in working the air pump 
and the circulating pump in marine engines is much greater than 
in land engines, because of the greater resistance against which 
they discharge, due to the height of the outboard column of water 
oat & the greater tortuousness of the discharging pipes. e 
advantages of the non air-pump engines are, of course, for the 
cases in which a uniform power is employed, as for merchant 
steamships. For naval steamships which are engined for the 
development of high powers during short periods at long intervals, 
heir principal steaming being done with very low powers, the con- 
densing air-pump engine preserves its economic superiority. 


Exxorric LIGHTING EY WATER-POWER.—The works which have 
for several weeks been in progress for ee the town of 
Godalming, Surrey, by electricity generated a pally Be a 
power, were tested successfully for the first time on Thursday 
night, the 15th inst. The arrangements have been made by 
Messrs. Calder and Barrett. There are, in addition to the 
employment of a motor not hitherto used in this country, two or 
three novel pein the method by which the lighting of the town 
has been effected. For the lighting of the smaller streets the 
Swan incandescent lamps, fixed in the ordinary eae we 
used ; the current is conducted by bare copper wire attached by 
insulators to poles like overh + wires, and no direct 
return wire is employed. One of Messrs. Siemens Brothers 
alternate current dynamo-machines is used with an exciter, 
absor' about 10-horse power. This machine supplies seven 
differential arc lamps and about forty Swan lamps. rt of the 
town not hitherto lighted at all is now lighted by incandescent 
lamys: 
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COMPOUND ENGINE 


MESSRS, LANE AND REYNOLDS, LONDON, ENGINEERS. 


W«: illustrate above 1 very compact compound engine made 
by Mersrs. Lane and Reynolds, of Cranbrooke-street, Old Ford. 
The engravings nearly explain themselves. It will be seen that 
the piston is fitted with a trunk, The space between this 
trunk and the cylinder acts as the high-pressure cylinder, and 
the steam is exhausted into the space behind the piston on the 
return stroke. A single slide valve alone is required. Guides 
are dispensed with, the tubular casting in which the trunk works 
answering the same purpose. It is perhaps impossible to get a 
simpler compound engine. The only objection we know of to 
this method of construction, is that it is very difficult to get 
an equal amount of work done during both strokes, but this 
is after all a matter of small importance. 


SIMEY’S STEAM AND HAND STEERING GEAR. 


THE accompanyingillustrations show the construction of the steer- 
ing gear of Mr. C. G. Simey, Stockton, in which the usual steam 
engine with two cylinders is replaced by a single cylinder, the 
piston of which is directly connected with a rack that gives 
motion to the shaft, on which is fixed the wheel for the chain or 
wire rope used for steering. The steering may be either done 
by hand with the hand wheel in gear, as shown, or it 
may be done by the small tiller handle on the top of 
the frame, the range of which is controlled by the two 


lever and connecting rod which may be just seen under the 
top connecting piece of framing and ugh the hole in the left- 
hand piece of framing. The annexed di however, gives a 
better idea of the arrangement. A is an upright spindle, the 


PLAN. 


STARDOARD 


STEADY 
B 4 


top of which is seen in the perspective carrying an indicator 
point in front of machine. It is worked by a tiller B and carries 
a lever which, moving each way through 45 deg., moves the 
end of the crosshead D, the other 
end M remaining fixed. The centre 
of the crosshead is attached to a 
bell crank F to transfer the motion 
to the slide rod C. H is a barrel 
with bevel pinion Y on end, 
which rotates quadrant K fixed on 
outer spindle, which carries a lever 
that draws back the end M of 
the crosshead as much as the lever 
D had advanced, thus shutting cff 
the valve again. The valve is always 
shut whenever D and M are opposite 
one another. § is the slide valve. 
This machine is self-draining, and 
can thus be started at a moment’s 
notice. The moving parts are few 
in number. Anyone, however in- 
experienced, can work it without 
fear of being thrown over the wheel, 
because when worked by hand the 
worm acts as a continuous pawl, and 
the most careless helmsman cannot 
move the helm from steady to hard- 
over in less than ten seconds. The 
piston yields sufficiently, or the 
steam behind it does, to prevent 
breakage of chains when a sea strikes 
the rudder, and it then returns auto- 
matically to its former position. 
There is no hip on the chains where 
they lead away to the ship’s side, 
and steel wire rope is preferably used 
as it is noiseless, and is said to 
be cheaper in first cost, in wear, 
and toreplacethan chains. Theamount 
of helm given can be controlledby the 


pins shown in the top quadrant. Other holes in the quad- | officer of the watch in the way we have described, thus prevent- 


rant are provided, Sougl not shown, so as to move the | ing over steering. 
ess range according to the course the | manufacturers, by 


pins to 


t greater or 
vessel 


be known to take. 


ordinary slide valve in the cylinder steam chest is by means of a | and Co., and since shown in use in the Thames. 


The connection to the small | launched last month on the Wear for Messrs. E. W. 


Messrs. R. er and Co., Stockton, are the 
whom it was fitted to the s.s. Grafton, 


TELESCOPE SIGHT FOR GUNS, 


A TELESCOPE sight for guns has been lately invented by an 
officer in the Royal Artillery, and has been tried at Shoeburyness 
with very satisfactory results. As it is not considered in official 

uarters that there is any present need for such an appliance, 
the subject remains in abeyance. All that can be expected is, 
that when the desirability of using a telescope sight in the laying 
of guns is recognised, there will be a trial of this invention along 
with others of a kindred nature. 

The design of the instrument to which our remarks have 
reference is based upon practical experience in the instruction of 
gunners, and was produced in consequence of a strong conviction 
that such an instrument would confer a decided advantage upon 
the artillery which employed it. Experience gained with the 
apparatus thus designed has tended to show the value of such 
an appliance, and it seems to be daily becoming a more imminent 
question whether an instrument of this nature is not an actual 
necessity. 


Itis not so much for the sake of increasing the accuracy of 
fire when the object is distinctly visible that an arrangement of 
this kind is considered valuable, though even this would be a 
considerable gain. The chief end in view is that of enabling 
artillery to be effectively employed where the naked eye is 
unable to discern the object which is to be fired at. With the 
increased range of guns, and the plan which belligerents have 
adopted of hiding themselves as much as possible, this condition 
of things is becoming daily more common. Hence arises great 
waste of ammunition and a serious loss of efficiency. It has 
been pretty conclusively proved by experiments with instru- 
ments of this description, that a very large proportion of the 
errors in artillery practice are due to faulty laying—appa- 
rently about 75 per cent. Now that guns are being made in 
which the errors due to material are reduced almost to zero, it 
would seem as if the elimination of the large source of error 
referred to would be followed by very decisive results. 

The instrument we are about to describe is in a great measure 
remarkable for its simplicity. The inventor deprecates any com- 
plication which would tend to render it a source of trouble - 
instead of a welcome aid. Hence he has not deemed it wise to 
make the instrument independent of corrections for inclination 
of the axis of the trunnions. He is content in this respect to 
let his instrument remain on terms of equality with the existing 
tangent sights, which are supplemented by the Fitzroy deflector. 
The design is mainly composed of two parts, and will be 
readily understood by reference to Figs. 1 and 2. I is a block 


which is fixed permanently on to the gun in the most convenient 
position from which to lay. The upper surface of this block is 
cut in a peculiar form to receive II, the instrument carrying the 
telescope. This portion contains in itself the means of giving 
the necessary elevation and deflection, and is constructed especi- 
ally to give an easy reading scale, while rendered as free as pos- 
sible from liability to injury. It consists of a frame A, the two 
ends of which are shaped at the lower edge so as to articulate 
into the upper face of the block I. B isan arm which pivots at 
one end p between the sides of the frame. C is the bed of the 
telescope, which gears into the upper surface of the arm in such 
a manner as to enable the telescope to be inclined laterally for 
deflection. 

The principal feature consists in the means by which the 
required elevation is given. This is effected by a sliding piece S, 
which moves along and between the sides of the frame. On the 
forward edge of this sliding piece rests the lower surface of the 
arm carrying the telescope on its bed. By moving the sliding 
piece or “rest,” as it may be termed, nearer to or farther from 
the pivot of the arm, the latter is inclined more or less to the 
frame. The sides of the frame are graduated, so that the precise 
angle of inclination is indicated at once by the position of the 
rest. It will readily be seen that were the bearing edge of the 
arm straight, the graduations indicating equal angles would 
rapidly diminish as they neared the pivot. This edge is therefore 
made a curve, by which the graduations are kept equal. In the 
present instrument, which is only Qin. long, the range of the scale 
is 12 deg., with an auxiliary arrangement which adds 10 deg. to 
each inclination, thus making the total range 22 deg. By means 
of a vernier, the reading can be carried to one minute of are. 
Without such aid, subdivisions to the extent of: five minutes 
would be perfectly practicable, and this might be considered 
sufficient. 

Thetelescopeis of moderate power, thatisto say, about 8 tol, and 
is permanently focussed for long distances. The image obtained is 
not bright, and someaberration obtains towards the edges, but these 
apparent defects are thought to be no disadvantage in compari- 
son with the difficulties which are avoided. The telescope is 


Morgan 


fitted with cross wires, and it is only necessary to have the 
image well defined where these intersect. The connection be- 
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tween the block and the instrument is effected simply by the 
weight of the latter, which readily drops into its place, and is 
lifted out again before the gun is fired. The proper adjustment 
once obtained, the instrument can be attached to the gun, 
removed, and attached again any number of times, without 
further trouble. It will be seen by the seetion, Fig. 2, that the 
bearing surfaces are left as small as possible, allowing space for 
grit and dirt to get out of the way. The bearing surfaces are of 
steel, so as to prevent abrasion. Protracted and severe tests have 
proved the practical excellence of the arrangement, and the ser- 
vice may be congratulated on the fact that if a telescope sight is 
not yet introduced, there is at least a very excellent one waiting 
acceptance, 


TESTING BROKEN STONE. 


4s SERIES of experiments conducted by officers of the Ponts et 
Chaussées Administration, for ascertaining the resisting power of 
different classes of broken stone employed in the formation and 
maintenance of roads, were recently described in the Bulletin du 
Ministire des Travaux Publics. These experiments were directed 
toward two objects, to ascertain “the resistance of different 
classes of stone to wear and to shock, and their resistance to 
crushing. The crushing tests were made in the ordinary way, 
but to obtain the comparative resistance to wear, &c., a standard 
of comparison is employed, andjthe stone is submitted to treat- 
ment in a testing machine of the form shown in the accompanying 
engraving. 


This machine consists of two groups of four cylinders each, 
mounted side by side on a bent frame, which terminates in 
horizontal shafts, at one end of which on one group are mounted 
pulleys and gearing for transmitting motion to the other group. 
The axial distance apart of these shafts is 16in., and the cylinders 
are about 7fin. in diameter and l4in. long. In one of these 
chambers is placed a standard sample of porphyry, and in the 
other the stone to be tested ; the charge averages about 11 Ib. 
The machine is driven with a speed of about 2000 revolutions an 
hour, and the stones are subjected to attrition, and also to a to- 
and-fro movement from end to end of the cylinder. After about 
five hours the cylinders are emptied and their contents are care- 
fully washed, the fragments precipitated being divided by sifting 
into three classes—those which will not pass through openings 
0°39in. in diameter, those decreasing from this size to 0°07in., and 
the dust smaller than 0°07in. The first portion is returned to 
the stone being tested, and the third is weighed, the relation it 
bears to the original charge indicating the value of the material 
tested. Experiments showed that the best samples yielded 2 per 
cent. of their weight in dust, and for this class of stone a 
co-efficient of 20 was adopted. 


THE IRON, COAL, AND. GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 

ONLY little iron is being made this week at the mills and forges in 
Staffordshire. At a few works operations were begun again after 
the holidays last—Wednesday—night; but work will not be 
steadily and generally resumed until next week. There is, how- 
ever on the part of employers, a greater desire than a year ago 
to get the works again into full swing once more; for a larger 
number of orders is left over than at the earlier date, and the 
new business is even more promising. 

On ’Change in Birmingham to-day, and in Wolverhampton yester- 
day, there were few present, yet prices were firm all round. Some of 
them were higher than on the a Wednesday. This was 
especially so in relation to best sheets, which had advanced 20s. 
per ton. The rise leaves best ordinary sheets of 20 w.g. at £12 and 
£13; japanners’ sheets of 24 w.g. at £14; and stamping sheets at 
from £15 to £17 per ton. The advance is consequent upon the 
excellent trade which is being done in best sheets. All the firms 
of this class report themselves full of work, not a little of it on 
account of the United States. 

Galvanising sheets were sought for by local galvanisers, but 
orders could seldom be placed in the quantities which consumers 
desired. The general quotation, both in Wolverhampton and 
Birmingham, was: Singles, £8 10s.; doubles, £10; and lattens, 
£11 10s. Few orders were obtained at these figures, but mostly 
the consumers declined to give them, though for forward delive: 
they here would have bought if makers would have consen 
This, however, they declined. High-class finished iron firms who 
produce marked bars and plates have mostly withdrawn previous 
quotations. £7 10s. was the price of this class of iron, but the 
makers would accept only small orders at this figure. The antici- 

tion of the market was that at the quarterly meetings in 

Yolverhampton and Birmingham on the 11th and 12th of Janu- 
ary the crucial price would be advanced certainly 10s., it might be 
20s. In that event marked bars would not be lower than £8 w 
to £8 12s. 6d.; they might be £8 10s. = to 2s. 6d., wit! 
hoops, sheets, and plates all advanced in a like proportion. 

Bars of any quality were difficult to buy at under £6 15s., the 
majority of brands being £7. This was the price at which minimum 
hoops were to be had ; and hoop orders makers were more ready to 
accept these than orders for any other denomination. Strip, too, 
was quoted £7, with a good and growing inquiry at a little under 
that price. Inquiries for quotations by cable are coming for strip 
from the United States. 

Yages remain unaltered for another three months at 7s. 3d. as 
the minimum for puddling. This follows upon the report of the 
official accountants to the Wages Board, whose report shows that 
the average net price obtained for bars in the quarter ending with 
November was £6 lls. 1d., which is a rise of 4s. per ton. The men 
are not entitled to any advance till the average reaches £6 15s. 


ton. 
a tin-plates are quoted up upon the week 1s. per box. For 
charcoal qualities 24s. is asked. es 

Pig iron is unchanged upon the week. Firmness distinguished 
all the quotations yesterday and to-day, whether of the local 
makers or of the representatives of distant firms. The furnaces 
now in blast number 48; but they will be increased early in the 
new year. 

For ironstone and coke 3) wed prices are asked, There is gene- 
rally a disinclination to sell forward at any prices which consumers 
are at all prepared to give. 

Coal keeps easy on account of the open weather ; but as prices of 
iron are rising, and the wages question still awaits a definite 
settlement, colliery owners will not sell forward. ; 

The newly Federated Union of Miners for the Midland Counties 
met by delegates in Wolverhampton on Tuesday, and resolved :— 
“* That this strongly urges cach district to form a Board of 
Conciliation and Arbitration similar to that at Cannock Chase, 
with an equal number of employers and men for the settlement of 
trade disputes, to avoid strikes and lock-outs.” 

The 


Colliery Company, which, it will be recollected, 


has sunk two pits by the Chaudron process, but which pits are 
full of water through an irruption below the cast iron tubs which 
form the casing of the pits, and whose capital is all expended, has 
been able to make a provisional arrangement with Lord Hatherton, 
the owner, which the directors believe would enable them to 
resume, are, nevertheless, unable to plete the arrang t 
They need the concurrence of the lessee who is between them and 
the owner, and who under the original agreement is entitled to 2d. 
ver ton royalty. This royalty he is wanted to abandon; but he 
eclines, and the shareholders before whom the question has been 
brought have referred it back to the directors. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Although the year just closing has been far froma 
satisfactory one as regards the results upon business operations in 
both the iron and the coal trades of this district, and has witnessed 
a fall in prices toa lower point in some cases than during any 
—— period, it is leaving behind it an outlook for the future 

ull of encouragement. 

So far as the iron trade is concerned the year opened with a 
strong tone throughout, and anticipations of reviving activity 
which, however, were utterly dissipated before three months had 
passed over. Prices which in January were firm at 46s. 6d. and 
47s. 6d. less 24 for local makes, up to 48s, and 48s, 6d. less 24 for 
other district brands of pig iron, and at about £6 for bars delivered 
equal to Manchester, before the end of the month had com- 
menced a downward course which was practically unchecked until 
near the close of the second quarter of the year, For a time 
makers were kept going with deliveries under contracts which had 
been booked at the close of 1880, but as these ran off without bein 
replaced, heavy stocks accumulated. Week after week prices fell 
without attracting buyers, until a general restriction of the output 
was strongly urged as the only means of arresting a continuous and 
ruinous reduction of prices. The lowest point was reached during 
June, when small sales of Lancashire pig iron were made at 
42s, 6d. per ton, less 24 delivered equal to Manchester, the lowest 
ame ever touched by local iron; and some district brands were 

ing offered at 1s. per ton below even this figure, whilst bars 
could be bought at about £5 10s. per ton, hoops at £6 5s., and 
sheets £7 5s. per ton, delivered into the Manchester district. 
With the commencement of the second half of the year, however, 
trade took a decided turn, and an improvement set in which, 
with one or two témporary lulls, has been since maintained. 
Although at first any advance upon the low  cmgann then ruling 
operated at once as a check upon business, there was an evident 
anxiety on the ge of buyers to place out orders, and gradually 
makers were able to realise better prices. Considerable sales of 
Lancashire pig iron were made during July, and these being 
followed up cont orders at the Birmingham quarterly meeting, 
prices before the close of the month were advanced 2s. per ton upon 
the lowest figures which had previously been taken. The other 
district brands shared in the upward movement, and for pig iron 
delivered equal to Manchester prices averaged about 44s. to 45s. 
wt ton less 24 per cent. The large sales made in July were 
ollowed by a lull in the demand and a slight easing down in prices 
during September, but the upward movement at Glasgow and 
Middlesbrough again brought buyers into the market. Orders 
were booked freely and a further advance in prices brought 

uotations up to about 46s. 6d. and 47s. 6d. less 24. This 

id not check buying, which now went on heavily, and prices 
again advanced, Lancashire pig iron during October being 
put up to 48s, and 49s.; Lincolnshire to 49s. and 50s.; and Derby- 
shire to 50s. and 52s. 6d. per ton, less 24 delivered equal to Man- 
chester. A slackening off in the demand during November brought 
speculative dealers into the market with iron under makers’ 

uotations, but producers being well sold maintained their prices. 
The une: reduction in Middlesbrough stocks caused a renewed 
anxiety on the part of buyers to cover, and a large inquiry set in 
for forward delivery, which, however, makers were only willing to 
entertain to a limited extent. Lancashire makers being now well 
sold for three months ahead, advanced their quotations to 51s. less 
25 for both forge and foundry iron. At this figure, representing 
an advance of 8s. to 9s. upon the lowest prices in June, and which 
is the closing price for the year, there is still a good demand; 
large sales have been made for delivery over the ensuin 
quarter, and these could be considerably increased if 1 
makers were dis to extend deliveries over a further period. 
In Lincolnshire iron the year closes with a considerable business 
having been done at 50s. 6d. to 51s., less 24 delivered equal to 
Manchester, and for further orders makers are firm at 51s. to 52s., 
whilst Derbyshire is in great measure practically withdrawn from 
this market, owing to the large sales recently made in Stafford- 
shire, makers who had iron to sell asking about 52s. 6d. less 2}. 
One feature of the pig iron trade of this district during the past 
twelve months has kh the practical withdrawal of Middlesbrough 
iron as a competing brand in this market. Considerable sales have 
of course been e where north country iron has been specially 

uired, but as a marketable iron in competition with the local 

onl district brands it has been almost entirely shut out by the 
comparatively high prices ruling at Middlesbrough. 

In the finished iron trade the improvement which set in towards 
the close of the second half of the year has been more marked even 
than in pigiron. Heavy shipments, largely on American account, 
and a steadily enlarging home demand have brought about extra- 
ordinary activity throughout the finished 1ronworks of this district. 
Prices have also gone steadily upwards without checking the 
demand, and although makers are now in some cases asking 30s. 

ton above what they would have taken in June, orders are 
a freely offered at the advanced rates, whilst many of the 
forges have work in hand which will keep them going well into 
spring. Bars, hoops, and sheets have all been in good demand, and 
for these the closing prices of the year are firm at £7 for bars, 
£7 10s. for hoops, and £8 15s. to £9 for sheets. 

With the closing market of the year there has been the usual 
curtailments of business owing to the holidays and stock-taking, 
but with sellers wares 3! firm at their full rates, and quite 
indifferent about booking further orders at present prices. 

In the output of this district there has been no material change 
during the ycar so far as pig iron is concerned. The Wigan Coal 
and Iron Company have blown in an additional furnace which was 
first put upon spiegeleisen but has since been turned upon hema- 
tite, and the company have in contemplation the blowing in of 
another furnace in January for the production of spiegelei In 
the finished iron trade there has been more development, and 
several large works previously lying idle have been restarted within 
the last few months. 

A steady improvement has been noticeable through the year in 
the engineering trades, which during the last six months has 
developed into cousiderable activity over nearly all sections of this 
branch of industry, although so far as prices are concerned very 
little headway has yet been made in an upward direction. 


notwithstancing the increased cost of materi The general 
activity in shipbuilding has of course contributed largely 
upon 


in giving increased employment, and engineers 
marine work have gualiy been well supplied with orders. 
Tools for marine, and also for the general class of work 
have been in good demand, and in these there has been a 
considerable amount of work stirring, both for export and home 
requirements. Locomotive builders have also been we | well 

ed, and the year closes with a considerable quantity of work 
in hand at the principal establishments in this district. Boiler 
makers have been fairly supplied with orders, which have been 
increasing of late, and although founders have for the most part 
been only moderately iy ek many of them have for some 
months past been pretty full of work for constructive p’ > 
The Lancashire cotton trade, ~— tolerably active during the 
year, has not brought much local into the hands of machinists, 


who have anneey been compelled to seek orders abroad. For 
these they have had to compete at very low figures, but generally 
they have been able to secure sufficient work to keep them 
well employed. There has been an absence of any serious 
dispute with regard to wages. During June and July, 
when the improvement in trade began to make itself apparent, 
applications for an advance of wages equal to about 2s, per week 
were made by the engineers, but these were not entertained by the 
employers, and were withdrawn by the men. Recently in one or 
two cases advances have been conceded voluntarily, and amongst 
the pattern-makers this has become pretty general with the close 
of the year. The question of overtime, which for some eight 
or nine years has to a certain extent been a matter of disagree- 
ment between the masters and the men, has, during the past 
twelvemonth, been etnty settled by an ami arrang t 
on both sides. So far as the position of the men is concerned, a 
decided improvement has taken place all through the year, and 
the reports issued each month by the Amalgamated Society of 
Engineers have shown a steadily decreasing number of men out of 
employment. 

rrow.—The week’s busi in h pig iron has been 
quiet, as the attention of buyers and sellers has been mostly directed 
to holiday making. The New Year will introduce a period of very 
active trade, and although the year now closing has been a vast 
eres on recent experiences, it is more than evident that 
1882 will be marked with a briskness and an activity which has 
never heen surpassed since the producing power of this district was 
so largely increased. 

Bessemer pig iron is sclling at 64s, per ton for No. 1 quality, 
62s. 6d. for mixed numbers of this description of metal, with No. 3 
forge at 62s. per ton. The steel trade is very well furnished with 
orders, although the steel, shipbuilding, engineering, and other 
works are for the moment poe for the holidays. Iron ore 
brisk, Coal in better demand and at fuller prices, 


revs 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


Very little work has been done in the Sheffield district this 
week, the period from Christmas Eve to the opening of the new 
year being invariably held as a holiday. The year closes with 
abundant employment for workmen in nearly every department of 
Sheffield industry. In all the heavy branches extra time has been 
worked for several months, and in the cutlery and silver plate and 
plating departments there has been a gradual increase of orders to 
the end of the year. 

Since my last letter Messrs. John Brown and Co., Limited, of 
the Atlas Steel and Iron Works, have declared a dividend of 5 per 
cent,, which is at the same rate as last year. 

In the coal trade there is a pretty general movement, both in 
South Yorkshire and North Derbyshire, for an advance of wages. 
In South Yorkshire the miners are demanding 10 per cent., which 
they are not likely to get; in North Derbyshire the demand is 
from 5 to 124 per cent. There is no doubt that coal has increased 
in market value, but there has been no such marked increase as 
would justify anything like an increase of wages by 10 per cent. 

Though it is almost a rule in the Sheffield trades that stocks 
shall be taken at Christmas, and ordinary business for the time 
almost suspended, this year has proved an exception to the general 
rule. On Christmas Eve and Christmas Day it would be noticed 
that the heavy mails ran in from South and West Africa, two from 
Australian ports, and the East Indian mails were likewise above the 
average of ordinary weeks. Advices from these have been ve: 
reassuring. West African buyers are sending in produce whic 
will be realised in the London and Liverpoo spelen, and along 
with this produce good orders for cutlery. Business on the coast 
has been stagnant for six months past, but now capre to be 
reviving. The principal gainers by this resumption of trade will 
be Lancashire cotton manufacturers and Sheffield cutlery firms. 
Australian merchants are buying cutlery freely both for orders to 
hand and on consignment, and the East Indian trade is also better. 
Large orders are in hand for files for East Indian deliveries. Best 
classes of cutlery are selling freely, and this will cause prices of bone, 
ivory, and horn to further advance. 

Prices of Bessemer steel are firmer than a fortnight ago, and the 
following may be taken as a fair index of prices. But it must be 
noted that manufacturers of special Bessemer makes are not 
inclined to book forward, or even to guarantee deliveries under 
three months excepting from stock, or from what is known in the 
trade as “‘job lots.” Quotations are as follow for cash :—Best 
marked billets for file p , £13 to £14 per ton; ordinary for 
cutlery, £9; billets of leading makes, £6 15s. to £6 17s. 6d. 
Sellers require latter figure. Scrap from ditto, £2 10s, to £3 per 
ton. There is every indication that these prices will be upheld 
during the ensuing quarter. As Sheffield ironworkers are governed 
by Staffordshire rates, the recent award of the Staffordshire 
arbitrators will benefit the Sheffield hands, 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

THERE has been little doing in the Glasgow iron market this 
week on account of the holidays. The market was closed on 
Monday, and there was no forenoon meeting of the iron merchants 
on Tuesday. Previous to the close of the market on Friday, the 
prices which had previously suffered a decline owing to large 
realisations on the part of holders were again beginning to 
strengthen. The demand for makers’ iron had not materially 
increased on the whole, but there were rather better inquiries from 
the United States—a feature of the trade which was regarded as 
having been favourable. During the week 2400 tons of pigs had 
been sent to the States, and there had been some slight renewal of 
business with Canada and South America. But the market has 
been principally occupied this week with the consideration of how 
the trade is likely to be affected by the annual statistics. These 
were made up on Tuesday afternoon by the committee of the 
Glasgow Association of Iron Merchants and Brokers, and the 
period embraced by the statistics is that from 25th December, 
1880, to the same date in 1881. The figures are as follows :— 


1881. 1880. 1881. 
crease. Decrease. 
1,176,000 1,049,000 127,000 — 
ion— 
In foundries .. .. .. 180,000 189,200 
In malleable and steel 
Quan eable —— —— 
1881, 361,000; 1880, 
292,000)... .. 897,000 384,000 13,000 — 
‘oreign, 369,115 — less 
English iron 
pped (estima 
13,000 oe 356,115 440,200 - 
Constwiae .. .. ss 193,414 200,848 
Railway to England, about 28,471 29,952 — ~ 
Stocks— 93,000 
In Connal’s .. 627,186 495,850 131,336 — 
Estimated quantity in 
rs’ hands .. . 312,814 243,150 69,664 - 
940,000 739,000 201,000 


With reference to these figures it should be explained that the 
consumption and the shipments have been arrived at as usual from 
the returns actually received. Some difficulty was, however, 
experienced in the making up of the production, and the 
stocks remaining in makers’ hands. This arose in consequence 
of a difference of opinion among the ironmasters as to the 
channel through which the figures should be communicated, 


| | 

| | 
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and the committee was therefore under the 
necessity of resorting to an estimate which must 
be regarded as pretty accurate. It has been usual 
for some time of late to calculate that the furnaces 
were producing at the rate of 200 tons each per 
week as the average, but the committee took 19) 
as the average. In this way the production was 
ascertained to have amounted to 127,000 tons 
morc of Scotch iron than in the preceding year. 
The consumption in foundries shows a decrease 
of 9200 tons, but in malleable and steel works, on 
the other hand, there is an increase of 22,200 tons, 
giving a total increase in tle home consumption 
of Scotch pigs of 13,000 tons. It is worthy of note 
that 361,000 tons of malleable iron and steel have 
been made in Scotland, as compared with 292,000 
in 1880. Deducting 13,000 tons of English iron 
which were brought to Scotland and transhipped 
abroad, the foreign shipments amount to 356,115 
tons, a decrease of 84,085 tons, as compared with 
those of last year. The coastwise sbipments 
are 7434 lower, and the consignments by 
rail to England about 1481 lower than in last 
year, and it thus appears that the exports, as a 
whole, exhibit a decline of 93,000 tons. The 
stock in Messrs. Connal and Co,’s stores has in- 
creased 131,336 tons, and the quantity of pigs in 
makers’ hands 69,664, making altogether a total 
addition to stocks during the year to 201,000 
tons. The entire stocks are thus 940,000 tons, by 
far the largest on record. The average price of 
mixed numbers of warrants during the year has 
been 49s. 14d., inst 54s. 6d. last year, the 
average number of furnaces in blast 116, against 
106 ; the lowest price of warrants was 45s. on the 
23rd May last, and the highest 53s, 9d. on the 14th 
January. The probability is that the disclosure 
of such a large amount of iron in store, notwith- 
standing the fact that 16 blast furnaces have been 
out by arrangement during the past three months, 
will have for the time at Jeast a rather depressing 
effect upon the market. 

Business was done in the warrant market on 
Friday at 52s, 4d. cash. As above stated, there 
was no market on Monday. On Tuesday after- 
noon transactions were effected at from 51s. 3d. 
to 5ls., and again at 51s. 34d. cash, and from 
51s, 64d. to 51s. 3d. one month. On Wednesday 
the market was irregular, with business between 
50s. 9d. and 51s, 2d. cash and 51s. 4d. to 51s. 54d. 
onemonth, The tone was slightly firmer to-day— 
Thursday—with transactions from 50s. 104d., and 
5s. 2d. cash and 51s. 3d. to 51s. 6d. one month, 

The malleable iron trade continues very busy. 
The quantity of Cleveland and Cumberland pig 
iron consumed locally in Scotland during the 
year has amounted to 240,000 tons in foundries, 
and 180,000 tons in malleable ironworks and 
steel works. The prices of manufactured iron 
continued very moderate during the greater = 
of the year, but a decided increase has been 
experienced during the past two months in con- 
sequence of the large demand that has set in in 
course of that time. 

The coal trade is active at present. Stocks 
have been accumulating very rapidly, but prices, 
which were easy for all qualities with the excep- 
tion of dross, are a few pence higher per ton, and 
the prices of dross, are somewhat firmer. As far 
as regards the t of the ption, the 
coal trade during the year has been very satis- 
factory. Prices have, however, been low and 
profits comparatively small. 

The tonnage launched from the Clyde ship- 
building yards during the past year amounts to 
341,022 as compared with 248,666 in 1880. The 
highest tonnage produced in any previous year 
was 262,430 in 1874. It is estimated that hos 
is now under contract shipbuilding to the extent 
of about 207,000 tons, of which 50,000 tons are to 
be vessels constructed of steel. It may be interest- 
ing to note that 18,000 tons of steel vessels were 
built in 1879 ; 42,000 in 1880, and 66.609 in 1881, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

As might have been expected, the iron market 
held at Middlesbrough on Tuesday last was but 
poorly attended, many ir ters, merchant 
and others being absent. Under these circum- 
stances but little business was done. The great 
feature of the market was the announcement at 
the end thereof of the annual statistics relating 
to the Scotch pig iron trade. It appears that 
there has been a total increase of stocks of 
201,000 tons. The production increased 127,000 
tons; the local consumption increased 13,000 
tons, but the exports decreased 93,000. The 
local consumption of Cumberland and Cleveland 
iron increased 85,000 tons, and the total 
stocks now amount to 940,000 tons. These 
results seem to indicate that the Cleveland 
iron trade is in a much healthier condition than 
its northern rival, and justifies the opinion which 
has often been expressed, that the recent combi- 
nation to restrict the output was a great mistake 
as regards Cleveland. In two months’ time the 
period for which that restriction was undertaken 
will expire, and it will then have to be decided 
whether it is to be continued, and, if so, subject 
to what modifications, if any. It is now becomin, 
more and more clear that Cleveland stocks woul 
have diminished, and Cleveland prices would have 
risen without any combination, and that but for 
the combination a restriction, either voluntary or 
compulsory, must have taken place on the Clyde. 

ere is now a pros of more works being 
set going in Cleveland. The Norton furnaces 
have fallen into new hands, and are about to be 
= into working order, if, indeed, operations 
ave not already been commenced. In a few 
months it is expected they will be contributing 
at least 1500 tons of pig iron per week to the 
general output. Several other furnaces are being 
relined, and will shortly be ready for action. It 
is impossible to believe that the Cleveland iron- 
masters will continue to work on slack blast 
while new firms and new furnaces are on all 
hands entering into fresh competition with them. 
It must eventually come to be a battle of posi- 
tions and of districts, and then the survival of the 
fittest. This final result can only be delayed 
provided, and so long as, the price of pig iron 
ren hig! gh to yield a | for all. 
With regard to the stocks of Cleveland iron for 
the present month, it is believed that they will 
be found to have slightly accumulated, o' to 
somewhat diminished shipments and the holidays 
at the rolling mills, 


The price of No. 3 g.m.b. for prompt f.o.b. 
delivery was on Tuesday 43s. per ton, and for the 
first three months 43s, 6d. per ton ; No. 3 Connal 
f.o.b. Warrants are now sold at 43s. 6d. per ton, 

The finished iron trade is firm but quiet. Prices 
are the same as last week, viz., from £7 to £7 5s, 
for plates, and £6 10s. for bars and angles, 
Puddled bars are £45s, 

A terrible disaster occurred upon the railway 
near the Erimus Works at Stockton on Monday, 
whereby five men were killed. As far as can 
at present ascertained it arose from the collapsing 
of the top of the inner copper fire-box of a loco- 
motive belonging to and built by the North- 
Eastern Railway Company. The engine was 
standing at the time waiting for signals. It is 
said that the tension stays were screwed and 
rivetted in the fire-box, and were of copper, and 
that the plate was torn away from them. No 
doubt exact evidence will be forthcoming at the 
inquest. 

The chemical works situated at Middlesbrough, 
and carried on for many years by Messrs. Wm. 
Jones and Co., have ~ been purchased by Dr. 
Sadler, proprietor of the adjoining works, and 
who is well known as an extensive and successful 
chemical manufacturer. The chief products 
which Messrs. Wm. Jones and Co, have made 
have been sulphate of soda, oxalic acid, Epsom 
salts, and barium sulphide, while Sadler’s works 
have been chiefly occupied with the manufacture 
of dyes from ammoniacal liquors, 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

WITH reviving prospects Swansea is taking a 
decided step in advance. An energetic movement 
is on foot to revive the Chamber of Commerce ; 
and with that and the vigour shown in new rail- 
way speculations, the local industries, and shi 
ping, re are good at this port. I have previously 
referred to the increase of the coal trade between 
this port and Ireland. Last week this was 17 
strongly shown. Swansea, when supplied wit: 
the best seams of the Khondda, will do a large 
trade both with France and Ireland. The total 
coal shipments from Wales last week were slightly 
under 150,000 tons, of which Cardiff sent 104,000. 
The three leading ports could have done much 
more than this but for the delay of incoming 
vessels by the storms. During the preceding 
week there was a deal of spurt mani- 
fested in house coal and steam, the colliers 
doing their utmost to make provision for the 
Christmas. Travellers journeying by the Taff Vale 
must have noticed at one or two leading collieries 
a great storage of coal going on. This is easily 
explained. Some of the principal coalowners are 
steadily refusing business, except at an advanced 
rate, and it is very probable that they will 
succeed, 

The same withholding characterises also the 
iron trade. Great caution is exercised in the 
acceptance of orders, and offers for large quanti- 
ties steel, bar, or pig, for future deliveries, are 
regarded with a good deal of hesitation. The 
steel trades may be summarised generally as 
** good.” The time is now getting near for the 
settlement of the Pentyrch and es 
properties, and a good deal of interest is exhibited 
intheneighbourhood, and Cardiff, as tothe proceed- 
ing of the new proprietary. The various depart- 
ments are under able hands, but one can see at a 
glance that an expenditure of capital would be a 
wise step. The a of the place to Cardiff, 
and the rich coal beds of its own, make the pro- 
perty of special value. I should not be surprised 
at the old Anchor Works falling to the new com- 
pany; five mills for tin-plate of the latest design 
could be constructed there. 

The tin-plate trade is rather quiet, but late 
advances have been maintained. 

In patent fuel Swansea and Cardiff are briskly 
employed, and this industry exhibits a continu- 
ance of firmness in price which is gratifying to 
makers, 

The Bilbao ore trade continues good. Stocks 
are low owing to the numerous shipping casual- 
ties amongst the vessels engaged in this trade, 
and the tendency of prices is to advance. Welsh 
ore is still used in driblets, and that is all. It is 
not likely that when stocks are exhausted any 
old sinkings will be re-worked or new ones 
attempted. More than this, if anyone watches 
minutely the course of incidents for the next few 
years, he will see considerable transformation 
work in the leases of mineral property. With 
Welsh ore—which was at one time of paramount 
consideration to coal—now a drug, a thorough 
revision of all mineral property is imperative. 

Extensive changes are again spoken of at 
Rhymney for the more plete development of 
this important industrial centre. Its position, 
commanding two ports with great railway facili- 
ties, give the place great advantages. 

Mr. Inskip, has been appoin to the vacant 
directorate of the Taff Vale Railway. 

The drain on the Rhondda coal fields has 
received another illustration. On the average 
1300 tons of coal are sent up daily from Clydach 
Vale Colliery. This valuable weed belongs to 
Messrs. Thomas and Riches; the seam is 9ft., and 
is described as being like a quarry of limestone, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
ve caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, insiead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to pages and 

finding the numbers of the Specification, 


Applications for Letters Patent. 


“communicated ” the 
name an dress communicating party are 
printed in italics, 


20th December, 1881. 
5563, Furnaces, W. L. Wise.—(G. E. Palmer and A. 
Worthington, Chicago, and G. Rowell, Brooklyn.) 
5564, REVOLVING FIRE-aRMs, W. Mistley. 
5565. Fiusune Fors, T. Potter and G, Rice, London. 


5566. Propucine Exvectrricity, A. Millar, Glasgow. 

5567. Brace.ets, B. W. Fase, London. 

5568. Borters, J. Dickson, jun., Liverpool. 

5569. RevoLvinc FiR£-ARMs, R. Lake.—(J. 
Wesson, Springfield, U.S.) 

5570. Compounp Enarnes, A. Clark.—(G. Massey, U.S.) 

5571. FLoor Coverinos, A. Clark.—(C. & V. Meyer, U.S.) 

5572. ApsusTABLE Supports, E. A. Brydges.—(N. 
Weiderer, Germany.) 

5573, TeLerHones, W. R. Lake.—(J. H. Rogers, U.S.) 

5574. Furet Biocks, J. Imray.—(G. S. Page, U.S.) 

5575. Locomotives, J. Quick & J. Quick, jun., London. 

5576. Heaps and Gratines, H. 8. Cregeen, ——, 

6577. ELecrric TELEGRAPHS, J. Anderson and B. Sm 
London. 

5578, TRANSMITTING MoTIvE Power, W. G. 8. Mock- 
or mdon. 

5579. Removine Iron from FerruGinous SoLutions, 
C. Semper and C. Fahlberg, Philadelphia, U.S. 

5580. Prorectine Baas, &c., C. E. Buck, U.S. 

5581, Sewrxe Macuiyes, N. Wilson, London. 

21st December, 1881. 

5582. TRANSPORTING MINERALS, H. Grafton, London. 

5533. Propucrion of Narurat Forces, W. E. Gedge.— 
(EZ. T. Champin, Lyons.) 

5584, ExpLosive Compounn, H. Lake.—(S. Divine, U.S.) 

5585. Reeuiatine Gear, H. J. Haddan.—(B. Boussille, 
France. 

5586. CoLourinc Martrers, F, Wirth.—(Z. Ochler, 


Germany. 
5587, BaRBED Fence Wirz, E. G. Brewer.(T. H. 
Dodke and C. G. Washburn, U.S.) 
5588. Morors, E. G. Brewer.—(@. Grange, Paris.) 
5589. Rerisinc Impure Copper, H. H. Lake.—(C. T. 
J. Vautin, Australia.) 
5590. Door Cuecks, H. H. Lake.—(Z. C. Norton, U.S.) 
5591. CLariryine Liquips, C. H. Roeckner, Newcastle- 
on-Tyne. 
5592. Saws, J. Johnson.—(H. Tuyssuxien, Paris.) 
5598. DyNaMo-ELECTRIC Macuines, L. 8. Powell. —(J. 
M. A. G. Lescuyer, Paris.) x 
5594. Kxirrinc Macuines, B. J. B. Mills.—(N. W. 
Westcott, Providence.) 
5595. Evecrric A. W. Lake. -( I. Lockwood, U.S.) 
5596. CarTripces, H. H. Lake.—(S. R. Divine, U.S.) 
5597. Catoric Enoines, A. M. Clark.—{/. Schweizer, 
Switzerland.) 
5598. PHorocrapHic Cameras, W. Lawley, London, 
and H. 8S. Starnes, New Thornton Heath. 
5590. InsuLateD Conpuctors, W. Smith, London. 
. Evectric Licutinc Apparatus, 8. Pitt—(Z. T. 
Starr, Philadelphia, U.S.) 
5601. ELecrricaL Brusnes, J. N. Aronson, London. 
5602. Fires, A. M. Clark.—(M. A. Howell, jun., U.S.) 
22nd December, 1881. 
5603. Orpen Furnaces, O. Trossin, London. 
5604. GaLvanic Batteries, E. B, Burr, Walthamstowe, 
and W. T. Scott, Stratford. 
5605. AMBULANCE Stretcuers, A. K. Irvine, Glasgow. 
5606. CaNnDLEs, H. J. Haddan.—({X. F. 
W. Loper and C. McKeone, U.S.) 
5607. Locks, C. Zender, Berlin. 
5608. Boxes, W. R. Lake.—(J. M. Douarin, Paris.) 
5609. PREVENTING RapiaTion of Heat, C. Napier and 
J. Paterson, Aberdeen. 
5610. Biscuits, F. Boucher, Plaistow. 
5611. Mitts, E. Edwards.—(G. Erkenzveig, 
Germany.) 
5612. RevoLvine Buoy, F. M. Duncan, Glasgow. 
5613. Firk-arms, B. J. B. Mills.—(J. H. McLean, U.S.) 
Ks, J. T. Jones and J. Wild, 
5615. Cases, J. N. Culbertson, Antwerp, and J. W. 


5617. Cyanurets, J. H. Johnson.—(V. Alder, Vienna.) 
5618. ELecrric Licut Hoiper, D. Graham, Gi! 


23rd December, 1881. 

5619. Net Hauine Wincues, C. R. Mitchell, Aberdeen. 

5620. Lirrinc Sarety VaLves, T. Rogers, Smethwick. 

5621. TrEaTiING Gases, F. Wirth.—(H. Roessler, Frank- 
Sort-on-the Main. 

5622, Auromatic Harmonica, W. P. Thompson.—(M. 

Harris, New York.) 

5623. Mgasurinc ELectric CurRRENTs, C. A. Carus- 
Wilson, London, 

5624, Nats, J. W. Summers, Stalybridge. 

5625. Coo.ine Arr, J. J. Coleman, G Ww. 

5626. BLeacuine Yarn, J. Auchinvole, Glasgow. 

5627. Erecrric Sicnats, H. J. Haddan.—(G. W. 
Foster and F. B. Wilson, Paris.) 

5628. Knitrrnc Macuines, L. A. Groth.—(G. Grosser, 
Germany.) 

5629. Suirtinc Gratn, E. J. Power.—(W. Power, U.S.) 

5630. Reeps, J. B. Hamilton, Greenwich. 

5631. Seconpary Batteries, J. 8. Sellon, London. 

5632. INcANDESCENT Lamps, J. 8. Sellon, London. 

5633. Spreapinc Sanp, R. G. ie, Aberdeen. 

5634. SHEAR STEEL, H. Eadon & C. Yeomans, Sheffield. 

5635. Lamps, F. 8. Kendrick, Balsall Heath. 

5636, KeyLess Watcues, C. H. Errington, 

5637. ConTROLLING Marine Encines, R. J. Smith, 

Sunderland. 

5638. Exurpitinc Pictures, E. Webster and T. M. 
Williams, London. 

5639, ELecrricaL Atarm, D. 8. Garau, London. 

5640. Printinc Macurnes, A. Godfrey, London. 

5641. Rotary Enorngs, B. J. Mills._(P. d’Orto, Genoa.) 

5642. RerricErators, G. C. Roberts, London. 

5643. WorkiNG Sienas, A. Gough, Buckingham. 

24th December, 1881. 

5644. Rartway Rarts, A. J. Acaster, Sheffield. 

5645. Sprnnino Corton, J. Walker, Hyde. 

5646. MusicaL InstruMENTs, W. P. Thompson.—(M. 
Harris, New York.) 

5647, STEaMsHIPs, W. Thompson.—(@. Cochrane, U.S.) 

5648. Narxs, J. Grimshaw. Leeds. 

5649. Gas Burners, W. T. Sugg, London. 

5650. ALuM, P. and F. M. Spence, Manchester. 

5651. ELecrric CURRENT Meters, St. G. Lanc-Fox, 
London. 

5652. Winpinc-up WatcueEs, A, Burdess, Coventry. 

5653. TricycLes, J. Harrington, Kensington. 

5654. Rirtinc Gun Barrexs, P. Mauser, Wurtemburg. 

5655. Heatine WarTER, B. Mills.—(Z. Robin, sen., Paris. 

5656. ELecrric CLocks, E. G. Brewer.—(C. Buell, U.S. 

5657. FisHine VESSELS, J. & C. Eskriett, Great Grimsby. 

5658. Pickers, E, Hollingworth, Dobcross. 

5659. Gas PREssuRE AccuMuLaTors, F. H. F. Engel.— 
(W. Klinkerfues, Gottingen.) 

5660. Execrric Lamps, L. 8. Powell.—(J. M. A. Gerald. 
Lescuyer, Paris.) 

5661. Pipes, J. Johnson.—(C. Labye and L. de Locht- 
Labye, Paris.) 

5662. Suarrs, A. M. Clark.—(A. V. Silliére, Paris.) 

5663, EXTINGUISHING Fire, W. ae Maxim, U.S.) 

5664. PropucinG TRAVERSE, W. W. Hulse, Manchester. 

5665. Propucine Execrric Liat, 8. Varley, Hatfield. 

5666. PROPELLING Boats, A. Burdess, Coventry. 

— ELEcTRIC CURRENTS, 8. Varley, Hat- 
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26th December, 1881. 
5568, ELectric CuRRENTS, W. Thomson, Glasgow. 
5669. Destroyine Insrcts, H. H. Lake.—(La Société La 
Reconstitution Viticole, Paris.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
5543. BRICK-MOULDING MacHINEs, C. F. Schlickeysen. 

—l7th December, 1881. 

5569. Revoitvinc CyLinpeR Fyre-arms, W. R. Lake, 
London.—A communication from J. H. Wesson, 
Springfield, U.S.—20th December, 1881. 

5570. Compounp Enarines, A. M. Clark, London.—A 
communication from G. B. Massey, New York, U.S. 
—20th December, 1881. 

5579, Removine Iron from SoLvuTions, 
C. Semper and C, Fahlberg, Philadelphia, U.S.—30¢h 


5580. Prorectine Baas, &c., C. B. Buck, Wilmington, 
U.S.—20th December, 1881. 

5584, ExpLosive Compounp, H. H. Lake, London.—A 
communication from 8, R. Divine, New York.—2lst 
December, 1881. 

5589. Rerininc Impure Copper, H. H. Lake, London. 
—A communication from C. T. J. Vautin, North 
Fitzroy, Australia.—21st December, 1881. 

5590. Preventinc the SLamminc of Doors, H. H. Lake, 
London.—A communication from L. C. Norton, 
Boston, U.8.—2lst December, 1881. 

5596. CarTripces, H. H. Lake, London.—A communi- 
cation from 8. R. Divine, New York. --2lst December, 


1881. 

5600. ELecrric Licutine, 8. Pitt, Sutton.—A commu- 
nication from E. T. Starr, Philadelphia, U.S.—21lst 
December, 1881. 

5602. Fires, A. M. Clark, London.—A communication 
from M. A. Howell, jun., Chicago, U.S. — 2let 
December, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

5204. Speakine Tuses, P. W. Barlow, Castle Hill.— 
19th December, 1878. 

5207. Smoke-consuminc Apparatus, W. J. Chubb, 
Greenwich.—19th December, 1878. 

5227. Dryinc Woot, J. Petrie, jun., and J. Fielden, 
Rochdale.—20th Decemb 


, 1878. 

5235. Untoapine Suear, &c., J. Craig, Greenock.— 
21st December, 1878. 

Metaxs, 8. Fox, Deepcar.—24th Decem- 
er, 1878. 

5277. CrusHine, &c., Orgs, &c., D. Stevens, Crowan, 
and R. Vivian, Camborne.—24th December, 1878. 

12. Sewinc Macuines, J. Keats, Wood Green.—lst 
January, 1879. 

43. CoLourtnc Matrer, F. Wirth, Frankfort-on-the 
Main.—3rd January, 1879. 

4960. GeneRaTING ELectric CURRENTS, A. V. Newton, 
London.—4th December, 1878. 

= Cakes, J. McDougall, London.—20th Decem- 
er, 1878. 

5219. Spinpies, T. Marsh and J. Clayton, Ashton- 
under-Lyne.—20th December, 1878. 

5222. Treatinc Raitway Sveerers, E. T. Hughes, 
London.—20th December, 1878. 

5226. BLEacHinG Cotton, &c., F. Wilkinson, Man- 
chester.—20th December, 1878. 

5228. Lupricators, J. Lumb and J. Haigh, Elland.—- 
20th December, 1878. 

5300. APPLYING PressuRE, J. F. Meade, Eastwood.— 
28th December, 1878. 

139. PLayinc Musica, InstruMENtTs, E, Hunt, Glas- 
gow.—13th January, 1879. 

5249. Sanrrary Compounn, W. Jeyes, Birmingham.— 

3rd December, 1878. 

5285. Sewinc Macuines, J. and G. Watson and E. 
Jackson, Oldham.—27th December, 1878. 

5291. Puriryinc Coat Gas, F. Versmanu, London, 
and J. von Quaglio, Brompton.—27th December, 1878. 

5330. Macuings, P. Pfleiderer, Norwood.— 
8lst December, 1878. 

76. CONDENSING STEAM, H. W. Buckley, New York.— 
8th January, 1879. 

5245. Pneumatic Rartways, T. W. Rammell, London. 
—23rd December, 1878. 

5253. Boppins, W. Wood, Dukinfield.—24th December 
187 


878. 
5278. Pressinc Paper, A. M. Clark, London.—24th 


5297. Reapinc Macurnes, P. C. and P. Evans, Brims- 
combe, & H. King, Newmarket.—27th December, 1878. 

5332. Sanp Movuips, W. Darling and R. V. Sellers, 
Keighley.—31lst December, 1878. 

5254. Steam GENERATORS, J. Blake, Manchester.— 24th 
December, 1878. 

5269. Looms, R. C. Stevenson, Bradford.—24th Decem- 
ber, 1878. 

5274. CHromatic Printinc, W. R. Lake, London.— 
24th December, 1878. 

5329. DoveTAILING MacuiNEs, M. Benson, London.— 
—-3lst December, 1878. 


Patents on which the "4 Duty of 
£100 has been pai 
18. Metatiic Burrons, G. T. Bousfield, Sutton.—lst 
January, 1875. 
4427. Hypravutic Presses, W. T. Mann, Liverpool.— 
23rd December, 1874. 
4446. E. R. Wethered, Woolwich.—24th 


December, 1874. 
78. COPYING PENCIL, P. Jensen, London.— 30th 
4, 
4440. RecuLatinc Suppiy of Arr, T. 8. Prideaux, 
Blackheath.—24th December, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 18th January, 1882. 

3611. Loapinc Coat, T. Hancock, Rugeley. — 19th 
August, 1881, 

3621. AIR-COMPREsSING MacHINEs, V. Haurie, London. 
—Partly a communication from F. Windhausen.— 
19th August, 1881. 

3622. Hot-air, &c., Macuines, V. Haurie, London.— 
Partly a com. from F. Windhausen—19th August, 1881. 

3626. WHEELS, J. Mansell, Birmingham.—20th August, 
1881. 


3638. Core Bars, H. 8. Stewart, Bridge-street, West- 
minster.—20th August, 1881. 

3642, Frre-pars, T. Nash, Nether Edge, Sheffield.— 
22nd August, 1881. 

3657. Casts, &c., of Patrerns, J. S. Sachs, Sunbury.— 
22nd August, 1881. 

3659. Locomotive Encinges, W. Mo -Brown, Lon- 
don. —A communication from F. M. Stevens and J. 
H. Pearson.—23rd August, 1881. 

3660, Dryinc Sucar, &c., W. Morgan-Brown, London. 
—Com. from C. and F. Hersey.—23rd August, 1881. 
$661. VaLve Stem Surprorts, W. Morgan-Brown, Lon- 

don.—Com. from G. H. Ric .— 23rd August, 1881. 

3664. PHoToGRAPHIC PicturREs, P. M. Justice, London. 
—Communication from J. Dewé.—23rd August, 1881. 

8687. Stipe Vatves, C. de Lucia, Naples. — 24th 
August, 1881. 

3724. Suips, A. M. W. Samson, Northolt, near Southall. 
—26th August, 1881. 

8768. RatLway SIGNALLING, W. Morgan-Brown, Lon- 
don.—A communication from O, Gassett and I. 
Fisher.—30th August, 1881. 

$773. TorLet Box, W. R. Lake, London.—A communi- 
cation from 8. Haslett.—30th August, 1881. 

8888. BicycLes, H. Haes, Wednesbury.—Sth September, 


1881. 

4050. Door Sprines, A. Martin, Woolwich.—20th Sep- 
tember, 1881. 

4121. Drivine Bicycies, T. E. Heath, jun., Penarth. 
—24th September, 1881. 

4162. Paper Putp, H. Olrick, London.—A communica- 
tion from M. L. Keen.—27th September, 1881. 

4229. Composinc Type, H. J. Haddan, London.—A 
com. from C. G. Fischer. th , 1881. 

4292. Matt Liquors, A. E. Wood, Wavertree.—4th 
October, 1881. 

4629. GLAND Srurrine-BoxEs, J. G. Stidder, London. 
—22nd October, 1881. 

J. Dunnachie, Lanark, N.B. — 2nd 

November, 1881. 


4810. Non-conpuctinc Composition, L. Mascbe, 
—3rd November, 1881. 
W. Gledhill, Mossley.—3rd Novem- 
er, 1881. 
4840. Concrete, J. B. Spence, London, and E. 
Ormerod, Belvedere.—4th November, 1881. 
5021. Supprosiroriss, B. London. 


J. B. Mills, —A com. 
E. H. Gibbs.—16th November, 1881. 


| 
| 
| December, 1878. 
| 5286. AncHors, J. Scott and J. H. Riddel, Glasgow.— ‘ 
Brown, London. December, 1878. 
5616. REFINED Scar, J. H. Johnson.—(M. Weinrich, | 287. Cut-orr Gear, J. Turnbull, jun., Glasgow.— 27th 
| 
from 


486 


THE ENGINEER 


Dec. 80, 1881. 


&c., T. N. Robson, Newbottle.—1st Decem- 
5256. J. Great Dover-street, Lonu- 
don —lst December, 188) 
5338. SrconDaRY D, FitzGerald, C. Biggs, 
and W. Beaumont, London.—é6th December, 1881. 
53%. Drivine Vevocipepss, R. H. Berens, Sidcup.— 
9th December, 1881. 


Last day for fling opposition 17th January, 1882. 
3652. Comrise Macurye, C. Clarke and J. Leigh, Man- 
chester.—22nd August, 1881. 
= Fire-sars, J. G. Galley, Upton.—23rd August, 


3639. Devices for Pocker-Books, W. Lake, London.— 
A com. from J. W. Meaker.—2ird August, 1881. 

3670. CooLtinc Arr, W. R. Lake, London.—A com. from 
J. P. and O. G. Burnham.—23rd August, 1881. 

3676. Vatves, J. Smith, jun., and 8. A. Johnson, Mill- 
wall, London.—23rd August, 1881. 

3678. PoLisHine Spoons, &c., E. W. Lay and §. Martin, 
Hampstead.—23rd August, 1881. 

3682. Measurtnc Liquips, W. B. Healey, Westminster. 
—A com. from W. L. Hunt.—24th 1881. 

3684. Drivinc Gear for VeLocipepes, W. G. Hammon, 
Coventry.—24th August, 1881. 

3688. Sewrnc Macuines, A. Watkins, London.—24th 
August, 1881. 

3697. Bicycte Lamp, G. R. Godsall and J. C. C. Read, 
Birmingham. —25th 4ugust, 1881. 

3698. ToyEeRgEs, C. J. Brock, London.—A communica- 
tion from H. Walker.—25th August, 1881. 

3699. Sewrxc Macuines, J. Sefton, Belfast.— 26th 
August, 1831. 

3703. Securinc Rais in Cuarrs, T. Matthews, Stoke 
Newington, London.—25th August, 1881. 

3728. OzoNIsED bw E. Hagen, Ealing.—A com. 
from L. Q. and A. Brin.—26th August, 1881. 

3730. Sprsnenc Coarse Yarns, J. Barbour and A. 
Combe, Belfast.—26th August, 1881. 

3737. Ramminc Apparatus, H. Knoblauch, Berlin.— 
A com. from E. Dietrich.—27th August, 1881. 

3741. REFRIGERATING AppaRatTos, O. Micke, Leipsic.— 
Com. from L. L. von Lesser.—27th August, 1831. 

3742. Feeprinc Steam Borcers, E. Fromentin, Paris.— 
27th August, 1881. 

37. 45. Ercutxe Giass, J. Fahdt, Dresden, Saxony.— 

27th August, 1881. 

3741. tag of Srrontia, C. F. Claus, Mark-lane, 
London.—27th August, 1881. 

3752. Ease., J. Kellett, Bradford.—29th August, 1881. 

3753. Moror, J. Kellett, Bradford.—29th August, 1881. 

3758. Curtixc-ovut Fasrics, J. Fox, Milton-street, 
London.—29th August, 1881. 

3765. PREsERVING CoTTONSEED, F. R. Lanier, Liver- 

—30th August, 1881. 

3789. Srenterine, &c., Fasprics,C. Barlow, Manchester. 
—A com. from E. Welter. —3lst st August, 1881. 

3841. Mixcinc Meat, F. J. 
3rd September, 1881. 

3902. PackinG CHLORIDE of Livg, J. C. Steele, Glas- 
gow.—Sth September, 1881. 

3939. Worm . Shaw, Lockwood, near Hud- 

1. 


4032. SEwinc MACHINES, Cc. "Snow, Washington, U.S.— 
A communication from F. Altman and F. Pommer. 
—19th September, 1881. 

4094. Pumps, F. P. Preston, J. T. Prestige, and E. J. 
Preston, Deptford, E. W. De Rusett, Anerley, and 
J. A. Fowler, Deptford.—22nd September, 1881. 

4127. Frre-atarm Wire, B. J. B. Mills, London.—A 
com. from P. A. Charpentier.—24th Septeraber, 1881. 

Heatixc, J. T. Goudie, Glasgow.—29th September, 


4464. Comprxc Woot, &c., W. Terry and J. Scott, 
Dudley Hill, near Bradford.—13th October, 1881. 

4608. Gas ENGINES, W. Watson, Leeds.—2ist October, 
1881. 


4742. Capinet Desks, F. H. F. Engel, Hamburg.—A 
com. from J. Kuhlmann.—29th October, 1881. 

4948, Evecrric Lamps, G. G. André, Dorking. —llth 
November, 1881. 

5061. Steam ENGINES, H. J. Coles, Southwark.—19th 
November, 1881. 

5098. Heatixc Biast, T. F. Harvey, Dowlais.—22ad 
November, 1881. 

5156. Rotary ENGIses, A. Brossard, Paris.—25th 
November, 1881. 

5196. Cocks and Vatves, D. R. Ashton and J. N 
Sperryn, London.—2sth November, 1881. 

5201. Morive-power Encrxgs, W. W. Tonkin, London. 
—29th November, 1881. 

5216. HypRavLic Morors, J. Liardet, and T. 
Donnithorne, London.—29th November, 188 

5224. Wixpow Sasues, E. V. Harris, Winchester. —29th 
November, 1881. 

5251. WasHING Mactises, W. B. Brooker, Bootle.— 


30th November, 1 
Redgate, Nottingham. — 3rd 


5285. Fi 
December, 

T. H. Ward, Tipton.—5th Decem- 
er, 

5335. Lace, W. R. Lake, London.—A 
nication from C. Jamnig —5th December, 188 

5376. Frames for Music, &c., J. F. Walters as H. 
Rosoman, London.— 8th December, 1881. 

5463. Dries, W. R. Lake, London.—A communication 
from G. Dunning.—14th December, 1881. 

5570. Compounp Enornes, A. M. Clark, London.—A 
com. from B. Massay.—20th December, 1881. 

5579. Removinc Iron from ALumrvovs Soivtions, C 

ROTECTING uc ilmington 
U.S.—20th December, 1881. ; 

5602. Fries, A. M. Clark, London.—A communication 
from M. A. Howell, jun.—2lst December, 1881. 


Patents Sealed. 


List of Patent Letters which passed the Great Seal on 
the 23rd December, 1881.) 


910. Pens, M. Turnor, Birmingham.—3rd 
March, 1881. 

2458. DISPLAYING ADVERTISEMENTS, H. H. Banyard, 
London —4th June, 1881. 

2761. Evecrro-maGNet InpucTion Macuine, L. A. 
Groth, London.—24th June, 1881. 

2762. ADJUSTING ACTION for Cuairs, T. Barnby, Bir- 

tham.—24th June, 1881. 

2765. Morrve-PowER Encrne, J. Levassor, Paris.—24th 
June, 1881. 

Apparatts, J. Woodward, Manchester.—25th 

une, 
2777. G. Brockelbank, Anerley. 
—25th June, 1881. 

2737. Dryinc, &c., Susstances, J. C. Mewburn, Fleet- 
street, London.—25th June, 1881 

2790. Evaporatinc Apparatus, G. W. von Nawrocki, 
Berlin.—25th June, 1881. 

2899. Cement, W. Joy, Aylesford.—27th June, 1881. 

2810. SEPpaRaTING Fiurps, F. H. F. Engel, Hamburg. 
--27th June, 1881. 

2825. SepaRaTine lron, &c., E. Hunt, Glasgow.—28th 
June, 1881. 

2838. PoriricaTion of ng Cc. F. Claus, Mark- 
lane, London.—28th June 

Fisu, 8. D. Woolwich. —29th June, 


Bir 


Apparatvs, W. E. Potter, Liverpool. 
July, 1881. 
. PREPARING VEGETABLE SupsTANces, R. G. Perry, 
Rathdowney, Ireland.—2nd July, 1881. 
2886. Maxine Casxs, F. McClure Scott, Liverpool.— 
2nd July, 1881. 
2909. and MILs, W. N. Nicholson 
and W. Mather, Newark-upon-Trent. —4th July, 1881. 
2928. ATracuinc Harness to Carriaces, C. D. Abel, 


2986. TELEPHONIC SIGNALLING, J. Imray, London.—7th 
July, 1881. 


3009. Money Titts, B. W. Webb, Harrington-square, 
London.—8th July, 1881. 

3336. Meras and METALLIC ‘ W. L. Wise, West- 
minster.—2nd August, 188 

8876. ARTIFICIAL Ivory, “Ww. Cottrell, Calthorpe- 
street, London.—4th August, 1881. 

3044. TELEPHONES, W. E. Irish, Sunderland.—12th Sep- 
tember, 1881. 

3984. Prrou gal A. H. Wallis, Basingstoke.—15th 
September, 188 

4612. SreaM L. A. Schmiers, Leipzig, Saxony. 
—2lst Octoder, 1881. 
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1021.. Mounts ror Tosacco Pipgs, &., D. 0. Sand- 
heim, London.—9th March, 1881.—(Not proceeded 
with.) 2d. 

The spigot of the Pipe or holder is formed with a 
spiral groove, and the inside of the mount is provided 
with studs, which take into the groove. 
v G. M. EB. Cambridge.—11th 
May, 1881.—( Not eae with.) 4d. 
Two wheels of equal d t 

by an axle, and the driver’s seat is below the axle 

between these wheels, and is ke _ in position by the 

weight of a small portmanteau 7 in front, or Cy a 

wheel resting on the ground behind. 

2120. Macuings, F. Wirth, Frank/ort-on- 
the-Maine.—l4th May, 1881.—(A communication 
Srom &. Moser, Frankfort-on-the-Maine.) 6d. 

This relates, First, to the apparatus whereby the 
straw is delivered sidewise, consisting of a sieve- 
shaped inclined plane in connection witha ‘ cross” 


2120] 


@; 


C, which by its arms takes hold of the straw and 
throws it out of the machine ; Secondly, to a screw 
conveyor § placed in a trough, and arranged to convey 
the ed grain together with the chaff into a 
blast or current ra air produced by suitable blowin 
pape heey ereby the separation of the grain an 


gess, Coventry. — ‘ay Void 

One friction wheel is fi fitted to the crank axle, and 
another is carried on a pin sliding in a slot in the 
frame, while a third is attached to fhe driving wheel, 
and is actuated by a crank lever jointed to the frame, 
and also connected to the second wheel. This lever 
can be raised or depressed and locked in any desired 
position, and if raised a g acts on the second 
wheel and brings it into contact with the other two. 


2223. Steam Generators, N. G. Kimberley, London. 
—2ist May, 1881. 6d. 

The drawing is a longitudinal section of a multi- 
tubular boiler fitted with an improved aj tus, 
The invention consists, First, in the combination in a 
steam generator of any known blower and the hot air 
supply pipe or channel in the waste heat chamber or 


flue leading to the f an djustable valve or 
damper; Second] a alternative combination 
with the blower, hot a pad 


~4 Pipe adjustable 

valve, of the feed-water ‘the waste heat 
chamber or flue. 

2215. Improvements 1x CoupLines ror ELECTRICAL 

P. R. Allen, Southwarl .—20th May, 


This invention refers to the adaptation of existing 


vacuum or other brake couplings on Hg trains, 
for forming connections in wires used for lighting or 
other purposes in the said trains, The couplin oe 

made to carry the contact points of the conductor 
attached to each carriage, the contact being made by 
the bodies of the cou themselves, or by other 
devices, such as plungers. To keep the contacts clean 
and free from dust, &c., they are made to rub over a 
rough surface of some kind rig time the coms © is 


pone drawings showing the different form 
of coupling adapted to the various rake systems. 


21°71. ExTRAcTION oF METALS FROM THEIR ORES, AND 
Burnino CEMENT, &c., R. Stone, 
London.—18th May, 1881. 4d. 

This relates to improvements on patents No. 2535, 
A.D., 1879, and No. 2070, a.p. 1880, and consists in 
forming above the furnaces employed a large + and 
into which air is forced, and the 
pressure to operate as a powerful blast. Insome cases 
jets of steam or oil may be injected into the blast so 
as to increase its temperature. When smelting ores 
inclined slabs of terra-cotta are used, down which the 
molten metal is run and air mixed with annealing 
substances caused to impinge thereon, after which the 
metal enters a settling tank from which it is drawn 
into moulds or dies, and afterwards acted upon by 
rolls. The heat in the blast — passing through the 
furnace may be utilised to burn bricks or other 
articles. When smelting flint, spar, or other hard 
material, a flux composed of 1 ash, nitro borax, or 
leneal cyrolite, alum, and saltpetre is employed. 
Suitable colouring matters are added, and when melted 
the composition is run into moulds or dies. 


2224. Manvuracture or Sweermeats or Various 
Forms, P. Wilding, London.—2lat May, 1881.— 
(A communication — Thiele and Holzhause, Mag- 
deburg, -) 6d. 

This relates to production of spherical swoetmeats 
from sticks of sugar, and consists of a roller with 
grooves on its circumference of smalisaier shape, 
the ridges between which are brought to a knife edge. 
In conjunction with this roller is a semicircular 
ment of la r inside radius than the outside of the 
roller, an is mtially inside 
the grooves, and knife edges corresponding to those 
of the roller. The roller is caused to revolve and the 
sugar is acted upon between it and the segment which 
is excentrically ai around it, so that its lower 
end is nearer to the roller than the upper end. 


2225. PREPARATION OF FOR 
poses, &., P. M. 


the object being to render it more substantial a=] 

lasting. The crimping is effected by rolls. 

2232. Frames anp Tuninc Pins oF PIANOFORTES, 
T. J. Brinsmead, London.—2\st May, 1881. 

The metal-tuning pins are screwed and run parallel 
with the strings and through a metal plate and 
are secured 7 nuts, by turning which the tension of 
the strings is regulated. The portion of the piano 
which takes the strains of the strings is made of one 
solid piece of metal so as to ensure the instrument 
remaining in perfect tune in any climate for a much 
longer period, and also ensuring the frame never 
giving way through exposure to damp or extreme heat. 
2233. Piczon SHoorine Trap, A. Holledge, Beckenham. 

—2lst May, 1881.—{Not proceeded with.) 2d. 

The trap is preferably of sheet iron, and resembles 
when closed a quarter of acircle. The door isin front, 
and is made at right angles toand in a piece with the 
floor, the two working on an le. In front of the 
door is a spring, and through the back a 
and acts as a stop to the door, but on remo the pin 
the floor is released and revolving with the door, not 
my 4 allows the bird to escape, but imparts an impetus 


2298. Portemonnatgs, &., F. Wirth, Frankjort-on- 
the-Main.—2lst May, issi. 
G. Brumm and P. Luft, Offenbach 
eded with.) 2d. 
fitting the portmonnaie with a 
double fastening, consisting of an ordinary fasten: 
to allow the portemonnaie to be epee B opened, while 
the other permits only a partial or res opening 
same, so that could not readily with. 


2237. DispLayinc CLotuine, &c., SHor Wrxvows, 
&c., P. Thompson, Liverpool.—23rd May, 1881.—(A 
communication from P. de Li 

This consists in arranging 
different articles, so that they hoot 


tion. 


2240. Propettine Vessets, &c., L. A. Groth, London. 
—23rd May, 1881.—(A communication from A. E. 
Passaw, Germany.—(Not proceeded with) 


This relates to apparatus in —_ jets of water are 
forced through pipes in the te direction to that 
in which the vessel is to move, and it consists +4 the 
use of two cylinders with pistons secured to the same 
rod, and in one of which the steam acts, whilst in the 
other the water is acted upon. 


2241. Furniture, G. Octave, 23rd 
May, 1881.—( Not proceeded with. 

This relates to a combination o' so that = 
article can be made to form a couch, 
arm chair, a long chair, a lavatory or mene Tews Jon | 
a night table. 

2242. Music Transposinc INsTRUMENT, A. D 
— May, 1881.—(Not 


Two movable dial Apes are mounted on annular 
concentrically one within the other, the 

outer one marked with divisions of keys of, say, seven 
octaves of notes, and the inner corresponding 
divisions or keys. By turning either dial the notation 
will not correspond, and the key may thus be chan, 
and read off or printed on a paper below the 
keys. 

2243. Diminisninc anp Draw-orr Vatves, W. C. 
Homerton.—23rd May, 1881.—(Not proceeded 
with 

This relates to the application of an automatic 

water or steam from a ig! “to any requi w pres- 

applied to tite body, aad posing theongh 
app! to the an ugh a stu! 
box, opens into a pa LD men of diameter than that 


of the valve, and in which works a piston connected 
to the tube. 


2244. Reamers anp Latne Cotrers, &c., H. Lindley, 
Salford.—23rd May, 1881. 6d 

The reamers are formed with two longitudinal 
flutings or recesses to admit oil to the cutting edges 
and provide means for ready removal ofshavings. A 
slot is made in the reamer and extends from flute to 
flute to receive the cutting plates which are fixed 
therein with the faces leaving the cutting a toge- 
ther, and therefore at the centre of the tool. They 
are secured by means of countersunk set screws. The 
improvements in lathe cutters are applicable to ing 
tools requiring an amount of resiliency in the shank, 
and consists in making the = of such appliances 
removable and separately from , 80 that the 
latter may be used for different forms of cutters. 


2245. Comprnep Reciinino BoaRD OR BEDSTEAD AND 
Cuarr, &., T. ane —28rd May, 1881.— 

is su on hinges and is 


by “weights o or springs, and provided with 
adjustable ‘orm arms, a seat, and a 


the is to be used as a chair. 

rovided to support the invalid W... “the 
arms, raising the reclining board into a 
vertical 


224'7. Canrets anp Rvas, A. Webb, Worcester.—23rd 
May, 1881. 4d. 

The object is to provide a greater scope for the 
designer to form patterns by using, in combination 
with spun horse r, materials that are capable of 
receiving brighter and more effective colours, and 
which are susce — of being woven in any desired 
pattern without detracting from the durability of the 
rug. The coloured yarns are formed by ons 
spun ho r with spun wool or mohair in a doubling 
or twisting machine. 


2248. Rorary Enaines, H. B. Newton, London.—23rd 
May, 1881.—(A communication from Cloarec and 


plate, 
T-sha) piston, the shaft of which is mounted on the 
cylinder axis, and projects through the covers where 
it is fitted with a fly-wheel, Within the cylinder a 


second cylinder is mounted, meng oy in ves 
the end covers, and in its peri, is an opening to 
allow the piston to aad in ne ros out of the steam 


chamber at each revolution formed between the two 

cylinders, 

2250. Ice, P. Westfield, Lewisham.—24th May, 1881. 
—({Not proceeded with.) 2d. 

This relates to the manufacture of clear blocks of 
ice, and consists in fitting in about the middle of 
the moulds a perforated partition mounted in vertical 
grooves. The moulds are caused to rock to and fro, 
causing the water to pass from one side of the 
tion to the other, whereby all air is liberated and clear 
ice produced. 


2251. Breecu-LoapiInG MECHANISM FOR ORDNANCE, 


G@. Quick, Uckyleld, Sussex.—24th May, 1881. 6d. 
relates, First, to means for ordi greater 
facilities in loading ; Secondly, to cause the sock to 


be opened by one movement or loading, and to close 
the breech by one movement ready for firing; and 
Thirdly, to an effective gas check or obturator ; and it 
consists, First, in the combination of a gun having a 
transverse slot or carriage way in the breech, such 
carriage way Lens numerous parallel ds an 
grooves on upper and lower surfaces formed at 
— angles ~ e bore of the gun, with a sliding 
carriage having corresponding grooves and lands 
fitting into these of the carriage way; such 
having a screw fitted therein to close the powder 
chamber, and a loading hole p Seen which the gun 
is loaded, the breech screw having a lever on its rear 
end, by ‘which the screw is actuated and the gun 
ving a guide or pin as a fulcrum for the lever, by 
means of which the latter can be move the 
sliding into or out of the loading ae by 
one movement ; Secondly, in ee the forward 
= of the breech screw of a gas check ring present- 
ig & convex surface to the powder pressure. 


2252. ANNEALING Furnace, 
and B. dl 9 


y, Bir 


B. James, Tipton, 
m.—24ith May, 1881. 


mis consists in dividing the grate room for the 
better equalisation and diffusion of heat in the 
furnace, and rendering combustion more complete, 
each grate being supplied with superheated hydrogen, 
so as to increase the temperature when required, the 
-_ ly being adjustable ; also in the arrangement of 
orizontal and vertical or upcast flues for causing 

<3 imparting to the boxes containing the articles 
requiring annealing a more equal distribution of heat. 


2254. Brick-pressinc Macuine, H. Wedekind, Lon- 
don.—24th May, 1881.—(A communication from 0. 
Hoffman and H. Duebder, my ) 6d. 

This consists, First, in the one or 

ame stationary mandrils on th e pressing m: 

for pressing perforated bricks in Combination ay a 

singly or doubly perforated piston; Secondly, the 


lication and use mandrils 


motes 
dcedh openings in the mould or and the 
perforations of unburnt bricks ; Thirdly, the combi- 


of the cover the <> ‘mandrils 

id press, so arranged © insertion an - 

drawal of the mandrils is Poms simultaneously with 

the opening and closing of the mould. 

2257. Revotvinc Stanps ror Books, &., J. 8. 
Kirwan, Reform Club, Pall-mall.—24th May, 1881. 
6d. 


This relates to means for peas revolving 
stands for books being top-heavy and easily over- 
turned when the books are removed from the lower 
compartments, The base is sw on castors, and 
on its top surface is a circular rail or track for rollers 
on the body of the case to run on, such case turning 
round a central pillar, from the top of which it is pre- 
ferably nae ed. ‘The backs of the shelves are 

ie adjustable, so as to suit different sized books. 


2261. Rarmways anp Tramways, J. Livesey, London. 
—24th May, 1881. 
This re’ lates to supporting and fixing a flanged rail 


and consists in the use of a cast sleeper having a 
butting and clipping rib A and Bin 
combination with a serrated key C. tions are 
described. 

2259. Foa-norn Apraratus, H. J. Haddan, West- 
minster.—24th May, ot —(A communication from 


a fog-horn and blowing 
tus in a case fitted with treadles to actuate the 

blowing apparatus, which consists of a case su 

with py Bee and divided into three compartments, 

one to hold air admitted through valves, and serving 

to inflate the bellows, the second acting as an air 


the 
A horizontal cylinder with end covers 
I 6d.; 2289, 2d.; 2290, 2d.; 2291, 6d.; 2292, 6d.; 
| 2223, 6d.; 2294, 6d.; 2296, 6d.; 2297, 2d.; 2298, 2d.; 
| 2299, 6d.; 2300, 4d.; 2301, 2d.; 2302, 2d.; 2305, 64.; 
2306, 2d.; 2307, 4d.; 2308, 10d.; 2309, 6d.; 2311, 2d.; 
2313, 4d.; 2315, 2d; 2316, 6d.; 2317, 6d.; 2318, 6d.; 
2319, G6d.; 2320, 4d.; 2321, 2d.; 2322, 2d.; 2323, 2d.; 
2324, 6d.; 2325, 6d.; 2326, 6d.; 2329, 6d.; 2330, 6d.; | 
2332, 2d.; 2336, 2d.; 2338, 6d.; 2340, 6d.; 2341, 6d.; | 
2343, 6d.; 2344, Sd.; 2345, 4d.; 2349, 4d; 2354, 4d.; | PC 
2357, 4d.; 2362, 6d.; 2369, 4d.; 2378, 1s.; 2386, 2d.; | 
| 9311, 4d.; 2418, 6d.; 2446, 2499, 6d.; 
2530, Gd.; 2963, 6d.; 2998, 6d.; 3943, 4d.; 
8985, 6d.; 3995, 2d.; 4233, 4d.; 4289, 4d.; 4293, 8d; 
4363, 6d. 
g is. 
: Post-office order, made payable at the Post-office, 5, 
U.S.A.)—(Not proceeded with.) 2d. 
| \ 
4 jue! | \ 
| AW s | 
V\ 
| 
| | 
in height and turn e des! position or inclina- ee 
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mdon.—5th July, 1881. 
2933. Vatve Gear, W. Hargreaves and W. Inglis, 
Bolton. — 5th July, 1881. 
2982. Bixpinc Corn, W. Woolnough and C. Kingsford, 
Kingston.—7th July, 1881. 
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reservoir, and the third containing a supplementary 

bellows compressed by springs. The two bellows 

are worked alternately, so as to produce a continuous 

sound. 

2262. Raitway Switcnes or Ponts, W. R. Lake, 
London.—24th May, 1881.—(A communication from 
W. T. Martien, Pennsylvania, U.S.) 6d. 

The object is to provide a switch by means of which 
the side rails as well as the main rails of a railway 
will be left unbroken and uncut, and spiked fast to the 
sleepers or cross ties, which will operate automati- 
cally, so that a vehicle running in either direction on 
the main rails, or from the siding to the main line, 
will open it if closed, and which will demand personal 
service only when itis required to shift a carriage or 
train from the main line to the siding. 

266. Srinnina, &e., B. and L. J. Crossley and W. 
Sutcliffe, Halifax,—24th May, 1881. 6d. 

This relates to improvements on patent No, 3076, 
A.D. 1880, for stopping the progress of yarn towards 
the delivery rollers on the breakage or lackeni 


2282. Manuracrure or Artistic HANGINos oF 
Fasrics, A. M. Clark, London.—24th May, 1881. 
(A communication from A. Letorey, Paris.) L 

This relates to the process of manufacture of artistic 
hangings or fabrics consisting in the combination of 
the operations of weaving, preparing the fabrics, pre- 

ring the colours, stretching the fabrics on special 
Frames, drawing the designs to scale, pricking through 
the designs drawn in, pouncing with special materials, 
preparing the brushes, and arrangement of materials, 
special method of painting, steaming or pe wash- 
ing, draining, drying, re-touching, putting in high 
lights, finishing and preparation for sale. 

2284. Sream Generators, G. Allibon, T. Turton, and 
J. Jones, Liverpool.—15th May, 1881. 6d. 

This relates to cylindrical horizontal shell fire-tube 
steam tors, and ists in so constructing and 
arranging the boiler with the firepl as to i 
the generation of steam whilst poe expansion 
and contraction of the shell and of are 


of spun threads, On the breakage or slackening of 


inte contact with the rocking frame or rail U, which 
at once throws up the front arm Z, thereby lowering 
the back arm A, removing the arm from contact with 
the dropping angular levers H, allowing them to fall 
over into gear with the teeth of the top roller J so as 
to stop the delivery of the roving. 


2267. Dyerno Hats, W. B. Carringtonand W. Tork- 
May, 1881.—(Not proceeded 
with.) 2d. 

The hat body is rolled or folded up in such a 
manner that some parts thereof will not come in con- 
tact with the liquor, when the body or hood is placed 
in the dye bath. 


2268. Roapways, W. R. Lake, London.—24th May, 
1881.- (A communication from P. Kiss, Budapest, 
Hungary.)—(Not proceeded with.) 4d. 

This consists essentially in providing roadways or 
roads with special tracks of cement, concrete, or 
asphalt, on which the wheels of vehicles are intended 
to run, whilst the remaining parts of the road aro 
made comparatively rough. 

2269. Spinninc TwistinG Apparatus, B. Smith, 
I. Cuttler, and W. Shaw, Bradford.—24th May, 
1881.—{Not proceeded with.) 2d. 

This relates to means to prevent the waste in the 
operation of spinning and doubling in cap frames, and 
also to make the bobbins more durable. 

2270. Spinninc Woon, &., W. 7. Emmott, Manchester. 
—24th May, 1881.—(A communication jrom E. 
Appenzellan, Mulhausen, Germany.)—( Not proceeded 
with.) 2d, 

This relates to improvements on patent No. 819, 
dated 24th January, 1880, and relates to the regulation 
of the motion of the apparatus and of its alternating 
action upon thesliver, 

2271. Sream-pressure, VacuUUM, AND OTHER GAUGES, 
A. Budenberg, Manchester.—24th May, 1881.—(A 
communication from C. F. Budenberg and B. A, 
Schaeffer, Buckau, Magdeburg, Germany.—(Not pro- 
ceeded with.) 2d. 

The First part has for its object the construction of 
asimple form of gauge that shall give steady and 
accurate readings or indications when it is exposed to 
irregular motions or shaking. The Second part relates 
to the method of adjustment. 
22°73. Propusion or Venicies, C. Healey, London. 

—24th May, 1881.—(Not proceeded with.) 2d. 

This consists of means anenees for storing up the 
power now wasted when a wheeled vehicle descends 
ahill, and utilising the same for the subsequent pro- 
pulsion of the vehicle. 

22'74. Dye CoLours ror PoLtycuRomatic PRINTING, 
W.G@. and R. A. A, White, Crayford.—24th May, 
1881, 4d. 

This relates to the preparation of aniline dyes and 
other like soluble matters for use in polychrome print- 
ing blocks. 
22°75. Reapina Macuines, &c., A. C. Bamlett, Thirsk. 

—24th May, 1881. 12. 

This consists, First, in the method of actuating the 
carrying apron by driving the roller next to the 
standing corn ; Secondly, in the apparatus for binding 
cut crops into sheaves; Thirdly, in improvements in 
the knotting apparatus ; Fourthly, in improved sheaf- 
forming and 4 apparatus; Fifthly, in the 
arrangement for side delivery in swathe. 

2277. Sewinc Books aND OTHER ARTICLEs, &c., D, 
if Smyth, Hartford, U.S.A.—24th May, 1881. 


One part relates to means for feeding the folded 
sheets of paper to the sewing machine ; a Second part 
relates to means for interlacing two threads in sewin 
books, so that the sheets are united by two sets o' 
threads ; the Third part relates to means for auto- 
matically feeding the sheets to the sewing mechanism; 
the Fourth part relates tomechanism for sewing books 
and other articles by the combined action of two-eye 
pointed needles and an intermediate looper. 
22°79. Diccina Macuinery, W. Crossby, Chelms- 

~~, and A. Carey, Rochford.—24th May, 1881. 
2 


This relates to the arrang t and binati 
of machinery for digging land, in which a series of 
spades, forks, tines, or digging instrument carried by 
a bar or frame are guided in their descent by an 
adjustable plate and slot, one bar being caused to 
make a partial revolution on its axes to throw up the 
tines or digging instruments, and earth thereon. 
2280. Gas Enoines, S. Ford, South Lambeth.—24th 

May, 1881. 6d. 

This consists, First, in the employment of a self- 
acting valve, arranged and operating in connection 
with the exhaust outlet ; Secondly, in the employ- 
ment of a piston and cylinder for actuating the gas 
supply valve, the said piston bene 3 operated in one 
direction by the partial vacuum in the working cylin- 
der, and in the other direction by its own weight, or 
by a spring; Thirdly, in the employment in rotary 
gas engines of rotating or part y rotating tapered 
plug valves adapted with Is, and 
sages for tipo the admission of gas and air to 
the working cylinder, and for communicating the 
igniting flame to the explosive mixture in the said 
cylinder. Other improvements are described. 

2281. Ventitators, J. FB. Ellison and H. Fourness, 
Leeds, -24th May, 1881. 4d, 

This consists in forming on the back of a plate of 
metal or other substances vanes or divisions 
or radiating from the centre, which divi- 
sions slide in the corners of an angular box let into 

wall, door, partition, or windows, 
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avoided and circulation of water is ensured. A 
combustion chamber B is formed within the lines of 
the cylindrical shell A towards the back end, and 
water spaces E at the front, back, and top of such 
combustion chamber when single, and also down the 
middle F when divided. Fire-tubes G lead from the 
chamber B through the boiler to an ordinary uptake. 
K —— circulating tubes in the combustion 
chamber. 


2285. Covers ror Cueess, &c., H. J. Allison, London. 
—25th May, 1881.—(A communication from J. E. 
Chardemitte, Bordeaux.) — (Not proceeded with.) 


2d. 
This consists in providing a current of air in the 
glass domes, which current draws off with it the 
exhalation contained therein. 


2286. Sevr-actinc Latcu, W. Bevitt, Romford.—25th 
May, 1881.—(Not proceeded with.) 2d. 

This relates to a spring latch. 

2287. Lamps, H. B. Preen, Kidderminster.—25th May, 
1881.—{Not proceeded with.) 2d. 

The lamp is provided with three flat wicks which 
radiate at equal distances apart from a common centre. 
2288. WEAVING PLAIN AND ORNAMENTAL Gauze, &c., 

W. Strang, Glasgow.—25th May, 1881. 6d. 

In the case of a in gauze fabric, what is known 
as a gauze reed is employed, but instead of bei 
moved vertically like heddles, as heretofore, it is 
stationary. 

2289. SeLr-FILLING AND DiscHARGING SKEPS OR 
Buckets, G. Allizx, jun., .—25th May, 1881. 
—(Not proceeded with.) 2d. 

This relates to the construction and arrangements 
of parts of self-filling and self-emptying skeps or 
buckets, that the action of opening and closing of the 
ge scoops are better ensured than by those at present 

in use, 

2290. MacuHINery oR APPARATUS FOR CORRUGATING 
Tuses on CyLinpers, H. Moore, sen., Liverpool.— 
25th May, 1881.—( Not proceeded with.) 6d. 

On a suitable stationary table is provided a core, 
capable of expansion, having corrugations or undula- 
tions of any desired form on its surface. The cylinder 
or tube to be operated upon is placed over this core 
and supported on an annular platform, after which 
the core is expanded in its interior. 


2291. Proputsion, STEERING, AND MANC:UVRING OF 
SreaM Snips orn Vessets, J. Neil and J. L. Cor- 
bett, Glasgow.—25th May, 1881. 6d. 

This consists, First, in the construction of ships’ 
propellers, of which the blades are formed with the 
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screw ¥ ese increasing towards the points, and with 
or without a central separating boss ; Secondly, in the 
general arrangement or construction and combination 
of the parts of apparat ‘or pelling ips or 
vessels, in which the propellers are arranged amid- 
ships, and driven by rotating shafts ing through 
hollow shafts which carry the poenelient, and which 
can be turned to bring the propellers into any position 
in relation to the driving shafts and to each other for 
the purpose of steering the vessel. 
22902. Pipes anp Derectina EscaPe OF 
an W. Nichols, Leeds.—25th May, 
The service pipes are placed in a cavity or tube made 
a ng by the building of a number of courses of 
ricks, hollow from the junction with the main to 
the house or other place to which the gas, water, or 
other _ are to be laid. Other improvements are 


descri 


2293. Piston VaLve Musica InstRuMENTS, B. J. B. 
Mills, London.—25th May, 1881.—(A communication 
C. Conn, Bikhart, U.S.A.) 6d. 

The valve is constructed with a longitudinal bore, 
using the bottom of the valve piston for one of the 
win ge apertures: but instead of connecting 
the adjacent valve casings by a bend leading from the 
bottom of one valve to the bottom of the next, as 
has heretofore been done, a pipe is employed con- 
nected longitudinally with the bottom of one valve 
casing and delivering transversely into the body of 
the next, anda pipe connected longitudinally with 
the bottom of the second valve casing and delivering 
transversely into the body of the third. 

2294. Recutatine Suppty or Gas To Gas BURNERS, 
A, Pope, Slough.—25th May, 1881. 6d. 

This relates partly in an apparatus for regulating the 
supply of gas to gas burners, to the phragm con- 
sisting of the comparatively large cen plate in 


combination with a flexible material, coated or other- 

wise prepared. 

2296. Ric Frame Bossins, J. W. Wilson, Barnsley. 
--25th May, 1881. 6d. ‘ 

This relates to a method of strengthening the ring 
frame bobbins at their lower extremities, and consists 
in there inserting a metallic bush and securing the 
same in position. 

2297. Se.r-actinc RatLway SIGNALLING APPARATUS, 
R. A. and R. Stanley, Manchester.—25th May, 1881. 
—(Not proceeded with.) 2d. 

This relates to the construction of a oolt-aeting 
railway signal apparatus upon the block system whi 
can be actuated by the wheels of the train. 

2298. Fasreninc Butrons To Boots, A. Wright, 
West Birmingham.—25th May, 1881.—( Not 
with.) 2d. 

A circular dise of thin metal is formed, having on 
each side a long and narrow rectangular projecting 
piece. These projecting pieces are diametrically oppo- 
site to each other conjointly with the edge of the disc. 
Each piece is depressed, a second depression being 
made adjoining the same, but inverted. These pro- 
jections are bent at the edge of the dise inwardly 
towards the centre and each other, the last-named 
depressions forming a loop. 

22909. CLEANING on KEEPING OPEN THE PERFORA- 
TIONS OF REVOLVING ScREENS, W. H. Price, Wrex- 
ham.—25th May, 1881. 6d. 

This consists in using one or more small travelling 
rollers—that is, short rollers—pressi against the 
screen and travelling slowly along it in a direction 
oblique or parallel to its axis. 


2300. Cors, &., 7. Hansell, St. Albans.—2ith May, 
1881. 


ists of a bined cot and stand, which 

latter serves as a table or platform. 

2301. Skirts or Lapres’ Dresses FOR Bicycle 
Ruipine, &c., 0. F. Vola, London.—25th May, 1881. 
—(Not proceeded with.) 2d. 

The skirt is composed of two portions, one of which 
forms the front and the other the back. 

2302. ExpLosive Compounn, S. H, Hinde, London.— 
25th May, 1881.—(A communication from R. B. 
Sjoberg, Stockholm.) 2d. 

The compound is made of the following :—64 parts 
nitro-glycerine, 12 nitrate of ammonia, soda, or 
urea, 0°25 part mitiate of cetyl, 0°25 part of car- 

on 23 parts prepared vegetable or animal 
charcoal, 0°50 bicarbonate of soda. 

2305. ManuracturE oF Weavers’ Harness, &c., 
W. R. Lake, London.—25th May, 1881.—(A communi- 
cation from the Kendrich Loom Harness Company, 
Providence, Rhode Island, U.S.A.) 6d. 

The harness consists of a single twine laid in con- 
tinuous folds, returned upon itself, and knitted to the 
back bands at the end of each fold with a crochet 
stitch or suitable binding thread. The two legs of 
each of the individual heddles composing the harness 
are connected by metal clasps, which define the length 
of the heddle eye and secure the two adjacent lengths 
of twine together. 


2306. ManuracturE or Manure, W. R. Lake, London 
—25th May, 1881.—(A communication from EB. Koch 
Paris.)—(Not proceeded with.) 2d. 

This tes toa process of manufacturing manure 
with a base of tar and lime. 


2307. Arm-piT Dress J. A. Carfield, Middle- 
town, U.S.A.—26th May, 1881.—(Complete.) 4d. 
This consists of a seamless arm-pit dress shield com- 
posed of asheet of india-rubber faced with textile or 
other suitable fabric formed to shape and vulcanised. 


2308. SIGNALLING APPARATUS FoR RaiLways, J. King. 
Pinzton.—26th May, 1881. 10d. 

This relates to the construction and employment of 
three several ti dificati pparatus in 
conjunction with an electric current or currents for 
signalling upon railways. 

2309. Mutti-cotour Rotary Prixtinc MACHINES, 
J. Smale, Southwark.—26th May, 1881. 6d. 

The machine is designed to print in one or more 
colours upon sheets of various sizes. A is the impres- 
sion cylinder, which is of double, three-fold or other 
pre. of the diameter of the type cylinders B, 
with which itis in gear. The periphery of A is partly 
cut away for about half its circumference when of 
double the diameter of the type cylinders, so that 


although the latter revolve twice for one revolution of 
the impression cylinder, the printing surfaces only 
come into contact with it once, that is upon the raised 
or higher portion which receives the sheet. By this 
arrangement the type cylinders pass under the inking 
rollers C, two, three or more times for each impression 
on the paper, and a greater space is available for the 
introduction around the impression cylinder of colour 
type cylinders. 
2311. Paper-currinc Macurnes, J. Kenyon and W. 
Ainsworth, Blackburn.—26th May, 1881.—(Not pro- 


ceeded with.) 2d. 
This ist: impr ts in actuating auto- 
matically the clamp of paper-cutting machines. 
2313. ManuractuRE oF Woven Fasrics OrwNa- 
MENTED WITH EMBROIDERY, F. McCance, Belfast.— 
26th May, 1881. 
This relates to a textile fabric partially woven plain 
or with a damask or other pattern, and partially so 
woven as to facilitate the embroidery of the same. 


2315. Kyittine Macuines, B. F. Shaw, London.—26th 
May, 1881.—(Not proceeded with.) 2d. 

This relates to improvements in the construction of 
that class of knitting machines in which web-holders 
or holding-down bits are used, and particularly in that 
other part of the needle bed to which is attached the 
bed in which the web-holders move to and fro, and 
by means of these a gee a pointed web- 
holder may be used without risk of perforating the 
web ; also to adjust readily the relative height of the 
web-holder bed to turn out coarser or finer work, and 

sert and remove the needles conveniently. 


2316. CoLLectine anp DiscHarGinG FALLEN LEAVES, 
Hops, &c., A. Smith, Goudhurst.—26th May, 1881. 


This consists of a stick or rod fitted at one end with 
rongs, preferably of steel, for the collection of leaves, 
ops, flucks of wool, and other substances lying on 

the ground or on floors of buildings, in combination 

with a sliding rod to which is attached a perforated 

disc orits equivalent for discharging the said sub- 

stances from off the prongs. 

2319. PLovans, S. Pitt, Sutton.—26th May, 1881.—(A 
icati 8. 8 iller and R. Ransford, 


Goderich, Ontario, Canada.) 6d. 
This consists in having the beam movable about a 
= and adjustably connected with the yokes or 
les, 


231'7. Puriyine ILLUMINATING AND OTHER GASES, 
R. Good, Ca; ton, and T. Dean, Croydon.—26th 
May, 1881. 6d. 

For washing coal or other to absorb and 
extract ammonia and other weal wo from it, the gas 

is caused to pass down a number of small tubes D 


dipping into the purifying liquid, ugh which t 
gas passes and thence proc upwards into a secon 
compartment wherethe operation is repeated, and s 
on to the top where it escapes pure. 


2318. Means on CoNTRIVANCE FOR COMPENSATING OR 
COUNTERACTING EXPANSION AND CONTRACTION OF 
RatLway Wires, H. Whitehead, Bucknall, 
Dodd, Winsford.—26th May, 1881. 6d. 

This consists in a compensator for signal 


J 


esta a working arm, grooved pulleys, and a balance 
weight. 
2320. Manvuracture oF Fininos, &€., @. W. Bwens, 
Bristol—26th May, 1881. 4d. 
This consists in the employment of extracts made 
from the skin of animals when used in combination 
with extracts made from Irish moss or other seaweeds. 


2321. Ratsinc anp Lowerine Welouts, J. T. Donald, 
Glasgow.—26th May, 1881.—{Not proceeded with.) 
2d. 


This consists in a jaw-block and boat detached com- 
posed of two pivotted jaws. 

2322. Anpominat Bett, &., M. P. Browne, London. 
—26th May, 1881.—(Not proceeded with.) 2d. 

This relates to means for fastening so as to keep the 
belts in their proper position. 

2324. Boxes or For Biscuirs, &c., W. 
J. Palmer, Reading.—26th May, 1881. . 

This consists in constructing the lid or coverin two 
parts, one of which is per tly seldered or 
attached to the body of the box or receptacle, whilst 
the other part is soldered or attached to the body of 
the box or receptacle and to the first or permanent 
part of the lid or cover. 

2325. CrusHING AND PULVERISING OREs, AND ApPa- 
RaTUsS FOR Savinc GoLp aND SULPHURETS IN 
SLUICES AND FLumeEs, A. M. Clark, London.—26th 
May, 1881.—({A communication from W. H. How- 
land, San Francisco, U.S.A.) 6d. 

The First consists in a which is provided 
with a peripheral die and a Tiving muller, and in 


which a continuous circuit of short cylinders or rollers - 


are placed, so that the rotation of the muller will 
cause them to revolve and travel the die. 
Second relates to an improved device for sa’ 
gold and sulphurets in sluices and flumes in place 
the riffle bars and other obstructions hitherto in use. 
It consists of a peculiar cast iron grating, which is 
made in sections, so that it can be taken up in pieces 
when desired. 


2326. Aso Pans ror Locomotives, A. M. Clark, 


pans, 
2329. Fasreninas ror Laces, &., 7. Green, North- 
1881. 6d. 

iste in t 


of the inner folded 

end with the outer fold and fixing part, so that the 

lace or cord is held by the combined spring action of 
the inner folded end and the fixing part. 

2330. Castors ror Furniture, 4. €. Fontaine, 
London.—2ith May, 1881. 6d. 

This consists, First, in the motion composed of a 
chariot with three bowls ; Secondly, in the shape and 
configuration of the body of the horns. 

2332. Now-coxpuctinc CEILINGS AND FLOORS AND 
Partition WALLS, J. W. Gray, Birmingham.—27th 
May, 1881.—( Not proceeded with.) 2d. 

This consists in the employment of a special com- 
position, viz., } clay, water and willow dust, which 
may be varied by the use of other fibrous material. 
23386. Carriace Lamp Apsustments, H. J. Hadda 

London.—27th May, 1881.—({A communication 
Argenton, France.)\—{Not proceeded 
wi 3 


This consists in supplying the spring with a catch 

rod or bar. 

2338. Stoppers ror Bortres, &c., J. Davison, 
Sunderland.—27th May, 1881. 

This consists for closing the necks or mouths of 
bottles or other similar vessels from the interior or 
exterior, in the use or ay Po Bey of stoppers of an 
elastic or yielding case filled or partly Ailed with 
solid or liquid material. 
2340. *Screw T. Turton and G. Allibon, 

Liverpool.—27th May, 1881. 6d. 

a are constructed in any ordinary way, 
and r pickling and cleaning them by acids or 
otherwise, they are — in a bath of molten 
zinc or like metal, in that way giving them a protec- 
tive coating and a smooth surface. 

2341. Manuracrure or Yarns, H. Empis, Paris.— 
27th May, 1881. 6d. 

This relates to modifications of the wet gees s | 

an 


for the 
cone ; production of white yarns 
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Gas Recutators, W. Curter, Oldham.—2ith 
May, 1881. 6d. 

This relates to improvements in gas tors 
which have troughs containing mercury for a seal for 
the gas around the edge of an inverted cup or float, 
and consists, in the First place, of an improvement in 
the form of valves for controlling the flow of fluids, 
known as equilibrium valves. The Second part pro- 
vides for a defect in pressure regulators with a 
mercury seal, which arises through a cup or fleat 
being immersed to different depths in the mercury. 
The Third part has fer its object making the regulator 
gas safe in case of accident to the float. 

2344. Improvements ecrricat LIGHTING 
Apparatus, P. L. M. Gadot, Paris.—2ith May, 
18Sl. 8d. 

This relates to an improved method of automatically 
transferring the current from one electric candle to 
another, and more particularly to the Jablochkoff 
system of lighting, although it is susceptible of 
general application. The figure represents the inven- 
tion as applied to an ordinary cruciform Jablochkoff 
lamp of four candles arranged in what is known as 
a cross circuit. Each candle is held between two 
clips P and P!, hereafter called a couple. One clip of 
each of the four couples is connected to central 
terminal B, and the second or inner clips to A A, &c. 
The action is as follows :—Spring D, consisting of two 
or more springs which are expanded differentially by 
heat, being engaged beforehand, keeps the piece C out 


| 


of contact with Pl. When the candle is almost con- 
sumed, the heat causes it to expand, in doing so it 
releases C, which acted on by springs R R, bears 
against P!, thus placing the next inner clip and so 
candle in circuit; now, either the next candle will 
present less resistance to the candle in operation, and 
it will be ignited and the latter extinguished, or the 
next candle will present a greater resistance and the 
expiring candle will continue in operation, in which 
case D continuing to expand touches an extinguisher, 
thus connecting the first inner clip to B, and closing 
the circuit, whereby the expiring candle is put out. 
The inventor also describes a modification of the 
above arrangement, adaptable for circular circuits. 
The expansion springs need not be made of metal, and 
need not be springs; the inventor uses mercury, water, 
or any other solid or liquid body. 
2345. Mareriats ror Dustnrection oF FacaL 
Marrers, &c., W. R. Lake, London.—2ith May 
1881—(A communication from F. Petri, Berlin.) 


4d. 

This consists, First, in the process of disinfecting 
foecal matters, waste waters, and sewage by means of 
a disinfecting powder ; Secondly, in the manufacture 
of the disinfecting powder, the pulverisation of the 
sulphate of iron when mixed with coke waste. 


2349. Watts, &c., or DwELLING-HOUSES 
AND OTHER StRucTuRES, W. Goodall, Livervool.— 
28th May, 1881. 4d. 

Plaster of Paris or Portland or other cement, saw- 
dust or wood pulp, glue or size, and borax or equiva- 
lent salt are mixed together. 

2354. Pump anp Pistons ror Perroteum Lamps, 
B. B. Schneider, Orange, New Jersey, U.S.A.—28th 
May, 1881.{A communication from W. Dette, 
Berlin.) 4d. 

This relates to the composition of matter for plunger 
piston packings for lamps for burning hydrocarbon 
oils, which composition consists of glue or gelatine, 
glycerine or suitable substitutes, and water in suitable 
proportions, the paste thus obtained receiving a coat- 
ing of a solution of dich te of potassi or its 
equivalent. 

2357. Screw Proretiers, Capt. G. Peacock, Star- 
cross.—28th May, 1881. 4d. 

The propeller has a conical boss, and the apex is 
next the stern post. The blades (which may be two 
or more in number) as they recede from the boss 
incline forward. Their form is such that a 
dividing the shaft longitudinally will cut the face of 
the blade in a curve which is a cycloid; the face of 
the blade where it meets the boss is inclined to the 
shaft at an angle of about 45 deg. At the periphery 
the inclination to the shaft is about 20 deg. 

2362. Macutnes, R. M. Greig, Edin- 
burgh.—20th May, 1881. 6d. 

This relates, First, to clamping the paper or other 
material previous to ey the machine in motion ; 
Secondly, to the apparatus for operating the knife bar. 
2369. A New or Improvep Erectric Lamp wiTH 

Avtomatic Recutation, &c., 8. Cohné, London.— 
30th May, 1881. 4d. 

The inventor uses a cylinder filled with glycerine 
which contains a float. is latter supports two 
double jacks secured to a top and bottom cross-bar, 
forming a parallelogram, the frame being worked in 
vertical pinions. One carbon is fixed in each cross- 
bar. A telescopic sliding tube is fixed on each cross- 
bar to establish the circuit without interfering with 
the sliding of the cross-bars. In the support of the 
glycerine holder is fixed a catch, and opposite to it a 
wheel actuated by a cam attached to the armature of 
a neighbouring electro-magnet. When the current 
enters the electro-magnet it attracts the armature, 
and with the cam pushing the wheel carrying the 
catch downwards, thus separating the carbons, and 
forming the arc. The lamp is regulated by the ten- 
dency of the carbons to approach one another when 
the are has incr so as to weaken the current 
through the armature. 


2378. Fine-arms, W. Nokes, Birmingham.—3lst May, 
1881. 1s. 

This consists in such an alteration in the structure 
of the lock and stock of the gun as shall render 
accidental discharge while using impossible, and 
these results are obtained by machinery which is 
acted upon by the user of the gun in the act of firing. 
2386. Macuinery ror DISPLAYING ADVERTISEMENTS, 

H. J. Haddan, London.—3ist May, 1881.—@A com- 
munication from A. Anderson, Paris.) 2d. 

This consists in causing advertisements to a 
before an opening of whatever shape and size at cer- 
tain intervals by means of a mechanical device. 
2387. Apparatus ror Grixpinc Lawn Mower 

CUTTERS AND Botrom Biapes, H. Gibbons, Hunger- 
ford.—31st May, 1881. 6d. 
= This relates in apparatus for grinding lawn mower 
cutters, to mounting a grindstone on shaft ha a 
screw thread, and so arranged that as it is rota’ it 
causes the grindstone while rotating to traverse along 


the cutter carried in an adjustable frame or cross-bar 

in front thereof. 

2391. Treatment of Poospuate or Lime, B. Solvay, 
Brussels.—3lst May, 1881. 4¢. 

This consists in the process of producing tribasic 
calcareous phosphate containing very little excess of 
lime from native te of lime, that is to say, by 
utilising the said native phosphate of lime for the 

eg ti f the i tained in the hydro- 
chlorate of ammonia produced in the manufacture of 
soda and potash by the ammonia process, such native 
phosphate of lime having been previously pre’ for 
the said process by its pulverisation, lixiviation, and 
calcination, or by its calcination. 
2418. Meratuic Fencina, &c., B. Steer and J. Sheldon, 

Birmingham.—Iist June, 1881. 6d. 

This consists of the methods of constructing and 
Satine parts of the fencing, and of joining together 
lengths of the same. 

2446. Sprxes anp Narts, S. B. Mossberg, El/karlei, 
Sweden.—3rd June, 1881. 4d 


ture of spikes and nails 


This ists in the 
of a twisted form. 


2499. Rerorts FOR THE MANUFACTURE OF ILLU- 
minaTine Gas, &c., N. Grice, Birmingham.—8th 
June, 1881. 6d. 

This consists, First, in supporting the lids of the 
retorts upon a screw or screw carried by the front 
arm or lever, w which said screw or screw pin the 


‘lid is capable of turning freely ; Secundiy, tn providing 


the lid of the retort with means whereby when 
required the ve in the mouthpiece of the retort 
may be dou of any obstructive matter by giving 
the lid a backward and forward rotary motion upon 
the end of the supporting screw or screw pin. 
268'7. Governors ror Stream Enornes, J. M. Gor- 
ham, Lincoln,—20th June, 1881.—{Complete) 4d. 
is relates to a governor for steam engines 80 con- 
structed that the centrifugal force of the balls is 


counterbalanced by weights or in an; ition 
of their sphere of action and Pore ar am of 
rotation. A are the governor balls 


2830. PortaBLe DeracHABLE KNIFE AND Fork, 
W. Wiley, Wolverhampton.—28th June, 1881. 6d. 
This consists of a portable and detachable knife and 
fork, in which a knife and a fork close into or open 
from their hafts, pocket-knife-wise, the said haft 
being capable of attach t or disjunction by means 
of T-headed studs and holes and slots, or other equi- 
means. 


valent 


29063. REFRIGERATING, AND IcE-MAKING 
Apparatus, J. T. King, Liverpool.—6th July, 1881. 
—{A communication from = Gems, San Antonio, 


plete.) 6d. 
col , First, of duplicate apparatus, each of 
re! and condenser ; 
mdly, of a vay ing an rigera' cham 
and an densing 
together by three systems of pipes or tubes, one such 


ber, 


4233. Arparatvs For Wricutnc Woot, A. J. 
n, London.—30th September, 1881.—(A com- 
munication from J. F. Gebhart, New Albany, 
Indiana, U.S.A.)—(Complete.) 4d. 

This relates to ago or weighing wool employed 
in machines for feeding carding engines, and consists 
in so unas SS sceop that the same quantity of 
wool will weigh the same, irrespective of the side of 
the scoop into which the wool falls, and also in 
venting the scoop from ne or rocking, and to 
keep it from sagging at cither end. 

4289. Harrows, A. M. Clark, London.—Srd October, 
1881. (A communication from T. Hayton and G. 
Beattie, Gore, Otago, New Zealand.) —(Complete.) 
4d 


This consists in a harrow constructed of sections of 
metal, each section made in one piece, bent horizon- 
tally in triangular form with eyes at the ends of the 
arms, and also bent vertically below the eyes to form 
teeth, whereby when the sections are linked together 
a complete flexible harrow is made 
4293. ManuractureE or HyprocarBon Gas AND 

Lusricatinc FROM C. D. Abel, 
London.—4th October, 1881.—{A communication 
A, L. Roach, Indianapolis, U.S.A.)—(Com- 
plete.) 8d. 

This consists in first introducing a regulated quan- 
tity of steam at a regulated temperature, into the body 
of the enclosed oil ; Secondly, causing the vapour from 
the oil to pass through or overa series of steam-heated 
surfaces for the purpose of additionally heating the 
same and converting into vapour any globules of oil 
that it may hold in suspension or that may adhere to 
the surface over which it passes: and, finally ming- 
ling superheated steam with the vapours of the oil, and 
passing the same over steam heated surfaces. 

4363. Ksrrrma Macutnes, H. J. Haddan, London. 
—Tth October, 1881.—(A communication The 
Universal Knitting Machine Company, Limited, 
Ontario, Toronto, 6d. 

This ts of a stati y cone- needle dial 
or cylinder supported centrally above the machine 
cylinder. In connection with this dial a revolving 
coned-shaped cam cylinder is used, which commu- 
nicates to the ribbing needles an outward and down- 
ward movement, which is timed to co. nd with 
the action of the needles of the vertical cylinder. 


SELEOTED AMERIOAN PATENTS. 
From the United Btates Patent Office Official Gasette. 


248,609. Lusricator, James Powell, Cincinnati 
Ohvo.—September 2nd, 1878. 

Claim.—(1) An improved lubricator, consis of 
the oil = B, having an internal a neck C, 
pierced with one or more ports D, oo ¢ ed with 
a seat to receive the plug G, plug being 


system for — by means of a pump, 
cal or like gas from the he gy chamber to the 
absorbi chamber ; a second for conveying, also by 
means of a pump, refrigerated liquid from which the 
ammoniacal or like gas has been partly removed 
through cells or chambers surrounding or immersed 
in the liquid to be cooled, refrigerated, or frozen to 
chamber; and a third for allowing the 

ed or 8 lution of iacal or like gas 

to flow back from the absorbing to the vaporising or 

i ting chamber. 


2998. PILE FROM WHICH TO MANUFACTURE TUBING, 
SHAFTING, AND OTHER HOLLow Oxsects IN METAL, 
A. L. Murphy, Philadelphia, U.S.A.—ith July, 
1881.—(Complete.) 6d. 

This consists in the construction of a pile from 
which to make metal, preferably iron, tubing, by first 
taking a hollow metallic core of the desteed Length of 
the pile, and by then building around and upon said 
core pieces of metal, preferably puddled iron, to form 
the substance or body proper. 


PNEUMATIC ACCUMULATOR, J. Wetter, London. 

—12th September, 1881.—(A communication from M. 
Lanberg, Austria-Hungary.)—(Complete.) 
This consists in the insertion of a main reservoir Cc, 
with distributing ptacles D-D!, between a periodi- 


cally acting air compressor and one or more pneumatic 
motors, for storing up com air and for distri- 
buting it with regulated pressure. 


3985. Knozs on Hanpies ror Doors, &., H. H. 
Lake, London.—15th September, 1881.—(A communi- 
cation from C. C. Harrington, Newton, Mass., 
6d. 

This consists in providing a door or other knob or 

——_ with a celluloid or other veneer for a wearing 

surface. 


3095. TransPporTING, PRESERVING, AND RE-CONSTI- 
TUTING OR Reviviryinc Potry H. A. 
Bonneville, Paris and London.—l6th September, 
1881.—(A communication from D, Cornilliac, Paris.) 
—(Complete.) 2d. 

This consists in submitting the fruits to the action 
of alcohol for the purpose of transporting them, and 
b tly eliminating the alcvhol and reconsti- 


tuting the fruit in its primitive state. 


4226. Rotary Enorne, J. S. Chenhall, Bristol.—16th 
October, 1880.—{Not proceeded with.) 2d. 

An annular cylinder encircles the shaft and encloses 

its bearings. It hasa steam chest and slide valve, a 


revolving on the shaft, and a moving abutment 
working mtally in a line with the shaft, and 
actuated by levers. 


KL 


lent, for the purpose specified. 


248,812. Macuine ror Drittinc Metar, William 
Tunstill, New York, N. Y.—May 18th, 1881. 
Claim.—(1) The combination, in a drilling machine, 


of the bed K, shaft K1, pivotted carrier L, clamping 
bolt N, slotted frames B!, and lever P, substan ly 
as set forth. (2) The combination, in a drilling ma- 
chine, of the standard C, segmental flanges B, pivot 
bolt D, clamping bolt E, movable arm G, clamping 
screw H, drill, gearing, and crank for actuating the 
drill, substantially as set forth. (3) The combination, 
in a drilling machine, of the standard pivotted at the 
lower end, and means for holding the same either 
vertically or at an inclination, the arm G and drilling 
mechanism, the bed K, pivotted carrier, sup 
and clamping mechanism, and the lever P, for moving 
the bed toward the drill, as set forth. 
248,907. Harrow Tooru-HoLpEeR, Abner S. Baker 

-~ Charles D. Sweetland, Kelamazzo, Mich.—April 

4th, 1881. 

Claim.—As a means of binding harrow teeth to the 

tooth beams, the tooth-holder consisting of the stirrup 
having its perpendicular looped sides and horizontal 


248.907 


base bars, the saddle having the grooves to receive the 
top portions of the stirrup loops, and the centre hole 
and recess, with the threaded nut and bin bolt, 
located therein, all substantially as set forth, for the 
objects specified. 
249,045. Bavancep Vatve, Bdwin 8. Hilde- 
brandt, Baltimorv, Md.—March 24th, 1881. 
Claim,—(1) The combination, with a slide valve, of 
a stationary cover for the same, a marginal frame sur- 
roun the upper edge of the valve, a system of 
crossed levers for lifting said marginal frame, and one 


or moro steam plungers or their equivalent, as 
described, for pressing upon said crossed levers and 
lif said marginal frame, as set forth. (2) The 
combination, with aslide valve, of a stationary cover 
for the same, having an opening in it and a piston 
resting in said opening, and having its upper surface 
exposed to cause the downward steam pressure to 
neutralise or balance the upward ure of the 
steam in the ports, as described. (3) The combina- 


249.045 


tion, with a slide valve of a stationary cover for the 

same, provided with o; ~~ a unger F, 

resting upon the valve direct, the ependent 
lungers JJ, the crossed levers, and the m: 

rame resting about the u wed edge of the valve and 

raised through the conan evers and plungers J, sub- 

stantially as shown and Cescribed. 


248,963. Saw Arzor, John R. Thomas, Springfeld, 
and Henry J. Cord » Jr., Cincinnatti, Ohio.— 
April 8th, 1881. 

Claim.—{1) The combination, with the arbor and 
collar of another collar, having a central internally- 
threaded opening, and the sleeve having a conical 
head, and an externally-threaded end extension, 

dapted to the threaded opening of the collar, sub- 


{248.963 


stantially as described. (2) In a saw arbor, the com- 
bination of the mandril, 


threaded end, adapted to the threaded opening 
through the movable collar, substantially as deacri 
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SouTH KENSINGTON MusguM.—Visitors during 
the week ending Dec. 24th, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 6581 ; mercantile marine, 
b and other collections, 2796. 
On Wednesday, Thursday, and Friday, admissior 
6d., from 10 a.m. till 4 p.m., Museum, 950, 


Epps’s CoooA.—GRATEFUL AND COMFORTING 
—‘Bya — knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful: application of the 
fine properties of well-selected Mr. 
has provided our breakfast tables with a - 
cately flavoured beverage which may save us 
many pa doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist pene tendency to disease. Hun of 


well fortified ‘with pure blood snd i 
well foi wi and a 
nourished frame.”—Civil Service Gazette. -—Made 
simply with boiling water or milk. Sold only 
in packets labelled—‘‘ James Epps AND Co., 
Homeopathic Chemists London,”— makers 
ao Chocolate Essence for afternoon use.— 
VT. 
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